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Abstract

Environmental Impact Assessment in Abu Dhabi and Dubai Emirates

ABSTRACT

This study analyses the importance of environmental impact assessment methodology and 

sources of defects in the field of environmental impact assessment in the Emirates and 

recommend solutions in order to achieve the best procedures required by the Emirates in 

general and Abu Dhabi and Dubai Emirates in particular.

The study presents a large number of methods designed to achieve an appropriate 

environmental impact assessment methodology for the two Emirates to assist decision- 

makers, technicians and environmentalists.

The study has the following purposes: to design a conceptual framework for developing a 

local EIA methodology for Abu Dhabi and Dubai Emirates, to achieve its objectives and test 

hypotheses relating to the identification of the sources of environmental degradation in Abu 

Dhabi and Dubai Emirates; to examine developed and developing countries' experiences in 

environmental impact assessment and the possibility of transferring them to the Emirates; to 

investigate local experiences, if any, in this field in order to formulate procedures and 

practices appropriate to the Emirates; and to identify sources of defects in environmental 

impact assessment solutions and recommend environmental impact assessment methodology 

appropriate to the Abu Dhabi and Dubai Emirates.

The present study is important in its attempt to identify the sources of pollution and its causes 

in the Emirates in general, and in Abu Dhabi and Dubai Emirates, in particular. Its 

significance also stems from the fact that it is the first study to attempt to establish procedures 

in the field of environmental impact assessment and to identify international expertise and 

various sources of information and literature relating to this field.

A literature review of studies relating to a conceptual framework with EIA methodology, 

environmental impact assessment and sustainable development and experiences of 

environmental impact assessment in both developed and developing countries is presented.



____________ _______________________ ________Abstract

The extensive industrial, urban and economic developments in the Emirates over the past 

thirty years have resulted in massive environmental pollution problems and impacts. The 

situation has been exacerbated by the absence of legislation and laws regulating the 

procedures for protection of the environment.

Public awareness is limited, and action should be taken to increase public awareness, 

especially among expatriate communities.

With the aim of designing a conceptual framework for developing a local EIA methodology 

for Abu Dhabi and Dubai Emirates several methods and techniques are identified since they 

differ in their nature and complexity. Each method has its advantages and disadvantages, and 

some methods have been developed to improve other methods.

The research reveals the fact that using several EIA methodologies is better than using one 

methodology within the context of Abu Dhabi and Dubai Emirates.

The proposed conceptual framework involves referring projects to specialised technical 

agencies (technical staff) before referring them to decision-makers, reassessment of projects 

by technical experts (using several EIA methodologies) in the event there are some defects by 

decision-makers, the necessity of referring recommendations to technical experts and 

planners.
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CHAPTER ONE

GENERAL INTRODUCTION 

1.1 INTRODUCTION

The United Arab Emirates in general and Abu Dhabi and Dubai Emirates in 

particular suffer from the absence of effective EIA of projects and policies. This 

chapter provides an introduction to the study of this problem, and presents the aims 

and objectives, research significance and contribution to the study area, statement of 

the problem, review of academic work relating to environmental impact assessment 

and, finally, the structure of the thesis.

Abu Dhabi and Dubai Emirates, and the UAE as a whole, have developed 

enormously during the past three decades, which has been aided by the economic 

prosperity brought about by the massive oil revenues. This development has 

contributed to a number of environmental degradation and pollution problems, due to 

the lack of an EIA methodology. The export of oil contributes to the pollution of the 

Gulf waters, which has serious implications for marine life since large numbers of 

fish have been killed (bin Jinoobi, 2000; bin Hareb, 2000; Hashim, 2001, 2003A; Al- 

Amoudi, 2003; Al-Huraithi, 2003).

The two Emirates have also experienced episodes of radioactive incidents (Al- 

Darmaki, 2000; Al-Owais, 2003). Emergency incidents involving radioactive 

sources relating to operations associated with the handling of scrap metals have been 

reported in the Emirates (Al-Owais, 2003). These reported incidents are due to the 

fact that there is an absence of EIA legislation and control, and a lack of expertise 

and experience in the safe disposal of these wastes.
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This research reveals that the absence of EIA legislation and control in the two 

Emirates in particular, and in the UAE in general, has contributed to various types of 

environmental problems. Consequently, EIA is very important for projects and 

policy in the Emirates of Abu Dhabi and Dubai.

The work undertaken in this study aims to highlight the need for sound 

implementation of an environmental impact assessment methodology in Abu Dhabi 

and Dubai Emirates.

1.2 PURPOSE OF THE STUDY

The main purpose of this study is to achieve the aims and objectives relating to the 

identification of sources of environmental degradation in Abu Dhabi and Dubai 

Emirates, and to suggest solutions to resolve the problems. To achieve this, it 

endeavours to examine the experiences of both developed and developing countries 

in environmental impact assessment, and the possibility of transferring them to the 

Emirates. It also investigates local experiences, if any, in this field in order to 

formulate procedures and practices appropriate to the Emirates. A further objective 

is to identify sources of defects in environmental impact assessment, suggesting 

solutions and recommending environmental impact assessment methodology 

appropriate to Abu Dhabi and Dubai Emirates.

1.3 RESEARCH AIMS AND OBJECTIVES

The aim of the study is:

To design a conceptual framework for developing a local EIA methodology for Abu 

Dhabi and Dubai Emirates.
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To achieve this aim, the following objectives are formulated:

1. To identify major sources of environmental degradation in Abu Dhabi 

and Dubai Emirates and to explore the theory of environmental 

impact assessment as a means of their remediation (Chapters Two, 

Three and Six);

2. To identify environmental impact assessment legislation, procedures 

and practices in neighbouring countries, including Gulf Co-operation 

Council (GCC) States, and elsewhere in both developed and 

developing countries, in an attempt to compare them with existing 

legislation, procedures and practices in the two Emirates, and also in 

other Emirates (Chapters Two, Three and Six);

3. To investigate internal experiences in this field in order to formulate 

legislation, procedures and practices that are suitable for the Emirates' 

settings (Chapter Three and Six);

4. To identify the sources of defects in the field of environmental impact 

assessment in the Emirates and recommend solutions (Chapters Three, 

Six and Seven); and

5. To recommend possible environmental impact assessment 

methodologies appropriate to the environment of the two Emirates 

and to evaluate the feasibility of its implementation (Chapters Five 

and Six).
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1.4 SIGNIFICANCE AND CONTRIBUTION OF THE RESEARCH

The present study is significant in identifying the sources and causes of pollution in 

the Emirates in general and in Abu Dhabi and Dubai Emirates in particular, as no 

published work has been found covering this area. Its significance also stems from 

the fact that it is the first to establish procedures in the field of environmental impact 

assessment and identify international expertise and sources of information and 

literature relating specifically to Abu Dhabi and Dubai Emirates.

The completion of this research and the implementation of its findings will help the 

Emirates as well as individuals and institutions to achieve efficient and effective 

assessment of the environmental impacts. It will also assist Emirates' universities 

and colleges in introducing appropriate environmental impact assessment courses 

and establishing a sound academic basis for these.

This present study pioneers research in the field of environmental impact assessment 

in Abu Dhabi and Dubai Emirates in particular and in the United Arab Emirates in 

general. This study's contribution to knowledge in the seven countries in not 

extensive field since it considers several international experiences, each with its own 

unique cultural, social and political aspects. The study reviews the experiences of 

developed countries, such as the UK, the USA and Canada, as well as developing 

countries, including the Philippines, Malaysia, Indonesia and Nigeria. These 

countries' experiences (EIA with SD and Experiences of EIA in Selected Countries) 

are discussed in Chapter Two. EIA is a relatively recent practice at the international 

level. It started in the USA in 1969.

The study has also informed in relation to Abu Dhabi and Dubai Emirates in 

general and Dubai Emirates in particular by providing decision makers with the
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procedures that need to be followed when making decisions, i.e. referring to 

technical experts before making decisions (see Chapter Six, Section 6.3.6). 

At the international level, this is one of the few EIA studies conducted in a Middle 

Eastern country, the UAE, as well as the first to attempt to link EIA and sustainable 

development (see Chapter Two, Section 2.4) and to formulate new scientific 

hypotheses in the EIA field as documented in Chapter Six. Consequently, the 

present study provides researchers not only with scientific background details of a 

developing country, namely, the Emirates, but also with details of the environmental 

status of the UAE as a major oil-producing country in general, and Abu Dhabi 

Emirate in particular. These details are provided in Chapter Three, Section 3.3). 

The study also contributes to knowledge at the local level, by providing background 

details of the environment and environmental problems in general in the UAE and 

those unique to Abu Dhabi and Dubai Emirates in particular. Such issues are 

discussed in Chapters Three and Six. Moreover, the study contributes to knowledge 

of EIA methodology (see Chapter Four, Section 4.6), and confirms the significance 

of undertaking EIA for projects and policies before they are implemented (see 

Chapter Six, Section 6.3.2.1). At the local level, it provides an acceptable framework 

for the environment in Abu Dhabi and Dubai Emirates, which indicates that all 

projects and policies should be referred by decision makers to technical experts 

employing a set of EIA methodologies for projects' and policies' assessment before 

their implementation (see Chapter Six, Section 6.3.6).

The study also contributes to knowledge by explaining the concept of sustainable 

development and reviewing EIA methodology. There had previously been some of 

information at the scientific level with regard to EIA methodology and the 

sustainable development concept (see Chapter Two, Section 2.4 , and Chapter Four,
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Section 4.6).

The study contributes further to knowledge at the local Abu Dhabi and Dubai 

Emirates' level by identifying major environmental problems and their causes, and 

prioritising them as explained in Chapter Three, Section 3.3, and Chapter Six, 

Section 6.3.2. It also provides information relating to the present status of the two 

Emirates' environments and the UAE's environment as a whole. There had 

previously been a shortage of environmental information in the Middle East as a 

whole and Abu Dhabi and Dubai Emirates in particular. The study therefore 

provides important environmental knowledge in one of the most important regions in 

the world due to its role as one of the largest producers and exporters of oil, as 

indicated in Chapters Three and Six.

At the local level, the study also contributes to knowledge by identifying main 

problems and difficulties between governmental agencies due to the fact that 

programmes and projects are implemented without the advice of technical experts. 

This issue is discussed in Chapter Three, Section 3.7 and Chapter Six, Section 6.3.6. 

The study therefore proposes a framework that includes both decision-makers and 

technical experts. All projects should be referred by decision-makers to technical 

experts for review and only after their views have been considered should decision- 

makers make their decisions regarding their implementation. This framework will 

aid in achieving effective implementation of programmes and projects to accomplish 

sustainable development. This framework is discussed in Chapters Three and Six. 

The study also contributes to knowledge at the local level in Abu Dhabi and Dubai 

Emirates by emphasising the importance of participation and intervention in 

environmental issues in general and in the EIA field in particular through the 

exchange of knowledge and consultation between non-governmental organisations,
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the public sector, the private sector, and other pressure groups, in order to 

successfully implement development projects and programmes (see Chapter Three, 

Section 3.7 , and Chapter Six, Section 6.3.2 ).

Accordingly, the research provides and contributes to information relating to the 

environment through:

• explaining the concept of sustainable development and reviewing the 

methodologies of environmental impact assessment, whose 

implementation will lead to sustainable development in the study area;

• providing a conceptual framework for developing environmental impact 

assessment methodology for Abu Dhabi and Dubai Emirates, via 

questionnaire and interview surveys;

• identifying major environmental problems, their prioritisation and causes 

in Abu Dhabi and Dubai Emirates in particular, and providing 

information relating to the present state of the two Emirates' environment 

and the UAE's environment as a whole;

• identifying main problems and difficulties confronting the existing 

environmental institutional structures in the UAE and providing a 

framework that minimises overlapping of authority and conflict in 

monitoring environmental policies. This framework will aid in achieving 

effective implementation of programmes and projects to accomplish 

sustainable development; and

• establishing means and methods to encourage the participation and 

involvement of major players in environmental impact assessment,

8
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including non-governmental organisations, the public sector, private 

sector, and other pressure groups, which can have a positive impact on the 

successful implementation of development projects and programmes.

1.5 STATEMENT OF THE PROBLEM

There are a number of environmental problems and concerns in Abu Dhabi and 

Dubai Emirates in particular, and throughout other Emirates of the UAE as a whole 

(Interview with Dr. Amin Yousif, 2001).

Development projects and policies of local authorities in Abu Dhabi and Dubai 

Emirates in particular, and in other Emirates in general, have not incorporated or 

taken into account the need to introduce environmental impact assessment. This has 

resulted in deterioration in, if not the destruction of the local environment in both 

Emirates, as well as in others (Interview with Dr. Amin Yousif, 2001).

Due to the absence of a scientific base in the field of environmental impact 

assessment for projects and policies that have been implemented in the past or are 

intended for future implementation, legislation and environmental impact assessment 

procedures need to be introduced in order to achieve appropriate envkonmental 

management to control the extent of projects' and policies' negative impact on the 

environment. Attempts should also be made to find solutions to environmental 

problems and recommendations proposed to achieve sustainable development.

Deciding what are current environmental problems and concerns is basically founded 

on environmental conditions and impact (The World Bank and Environmentally 

Sustainable Development (BSD), 1995). Accordingly, it is essential to find
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appropriate solutions and formulate suitable environmental and planning strategies 

to identify the causes of environmental problems.

The two Emirates under investigation, and the UAE as a whole, are facing a number 

of environmental problems and challenges (Al-Ittihad, 2003A). Among these are 

problems relating to water resource depletion, water supply, and aquatic pollution 

and its threats to aquatic biota, especially fisheries. The Emirates have witnessed 

massive demographic growth within the last three decades, together with rapid 

economic growth and development. These two important factors have placed an 

increasing demand on limited water resources (Al-Ittihad, 2003A). The situation is 

aggravated further by the fact that water used for agricultural development, mainly 

from underground water, is free of charge, and water for domestic use, mainly from 

desalination of seawater, is highly subsidised by the government, therefore 

consumers pay only around 10 per cent of the actual running cost. Such free or very 

cheap water prices have encouraged the use of extensive amounts of water, 

especially ground water, causing depletion in groundwater reserves, as evidenced by 

the lowering of the water table and increased salinity (Al-Mara'ashi, 2004). 

Nonetheless, despite all these problems and concerns there are no environmental 

policies or procedures to protect and preserve water resources through educating 

consumers to modify their water consumption behaviour.

Industrial pollution represents another source of concern about the environment, due 

to differences in the nature of industrial pollution, since its type depends on the 

industry concerned, and volume, production rate, fuel and raw materials used. 

Heavy industry, including oil and chemical industries, is the main source of water

10
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pollution in the UAE (Bin AH, 2004), causing ground and surface water pollution, 

and air and marine pollution.

The marine environment is polluted by oil and its transportation. Oil enters this 

environment from vessel tank cleaning, shipping operations, disposal of ballast 

water, disposal of oil and chemicals, including hazardous waste materials, shipping 

accidents, disposal of wastewater and solid wastes, and ship painting. Oostdam 

(1980) reported that oil is the most serious pollutant in the Emirates. In recent years, 

oil spillage has occurred in both Abu Dhabi and Dubai Emirate' waters due to oil 

transportation accidents. Industrial wastes are other sources of marine pollution. For 

example, Abu-Hilal and Khordaghi (1994) found the beaches of Abu Dhabi and 

Dubai heavily polluted with industrial plastic. Depletion of marine resources is 

another problem due to unregulated fishing and over fishing of marine species. This 

is due to the absence of legislation and the limited responsibilities of the agencies 

concerned, despite the fact that the government has allocated specific seasons and 

sites for commercial fishing, to improve production rate. Coastal areas are also 

polluted as a result of increased tourism whereby large amounts of rubbish and solid 

wastes litter the beaches (Hashim, 2003D). Details of pollution incidents in the 

marine and terrestrial environments of Abu Dhabi and Dubai Emirates are reported 

in Chapter Three (see Section 3.3).

When referring to the issue of marine environmental pollution, it can be positively 

stated that strict controls on ships and oil tankers using international maritime lines 

within the Gulf are non-existent (Interview with Amin Yousif, 2001). This situation 

pertains, among others, to Dubai, which is regarded as the major sea port in the Gulf. 

Its extensive maritime activities have led to the pollution of its coastal water, for
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example, through the discharge of massive volumes of ballast waters and oil slicks 

from ships (Interview with Hamdan Al-Sha'ir, 2001).

Solid and hazardous wastes produced by heavy industry and dumped into the 

environment further exaggerate this industry's pollution impact on the environment, 

since most of these solids and wastes are non-biodegradable (Interview with Hamdan 

Al-Sha'ir, 2001).

Thermal and chemical water pollution has also resulted from industrial activities in 

the Emirates. Thermal discharges, mainly from power and desalination plants, have 

contributed to increased water temperature in some areas (Director of Abu Dhabi 

Municipality, interviewed by the author, 26th April, 2000; Hashim, 2003C), leading 

to the depletion of oxygen and a reduction in the biodiversity of animals and plants, 

especially in Gulf waters. By-products also impact on the environment. For 

example, ammonia increases the corrosion rate of surfaces within power and 

desalination stations, resulting in the leakage of metals into the aquatic environment 

(Interview with Amin Yousif, 2001).

The quantities and quality of industrial wastewater treated in sewage plants are 

unknown at present. Sludge is not only organic in nature but contains hazardous 

compounds. Oil sludge, which contains metals such as aluminium, lead and 

magnesium, is discharged by the oil industry and dumped in oil lagoons at sites in 

the desert, and in the long run has serious environmental implications for 

groundwater supply and other water resources. The practice at present includes long- 

term storage of toxic wastes, containing heavy metals and other toxic materials, 

while other wastes are disposed of in landfills, which are not constructed to

12
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international standards so leakage into adjacent water resources, both underground 

waters and open surface waters, may occur (Interview with Amin Yousif, 2001).

Other industries, such as paper, plastic, glass, metal, textile and construction, produce 

large volumes of less hazardous waste which find their way into landfills and sewage 

treatment plants, thus adding to the environmental pollution of the area.

New agricultural practices have been introduced into the two Emirates, and also in 

other Emirates, in recent years, which have aggravated environmental problems 

(Hashim, 2003D). Fertilisers have been used extensively and in excessive amounts 

to produce more crop yields because of the sandy nature of the Emirates' soils. 

These are characterised by low organic matter and high water loss. Seepage of 

fertilisers, especially phosphates and nitrates, leads to increased concentrations in 

underground waters and also in surface waters, leading in the latter case to 

eutrophication and its implications for biota and the suitability of water for domestic 

use (The Federal Organisation for the Environment, 2000). To protect their crops, 

farmers are also using pesticides in excessive amounts, which also tend to pollute the 

environment, due to the fact that the residues of some of these pesticides are more 

harmful to the environment than the parent chemicals (The Federal Organisation for 

the Environment, 2000). Intensive agricultural practices have also been implemented 

to increase crop production to meet some of the needs of the increasing population. 

One of the materials used is plastic as a covering for greenhouses and the land for 

heat sterilisation of soil, and also in plant nurseries, with pollution consequences 

since it is not biodegradable (Al-Dhahiri, 2001).

The increasing urbanisation of the Emirates has led to incursion into agricultural 

lands, resulting also in increasing environmental pollution because of the conversion

13
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of agricultural land to industrial sites involving the construction of new buildings and 

roads. Bin Ali (2004) reports there are many small- and medium-size industries in 

the Gulf region, especially in the UAE, which are widespread around cities due to the 

rapid urban sprawl. The majority of these industries use old and unclean 

technologies, and companies do not have the equipment to measure the extent of 

pollution and hazardous materials. If these small- and medium-size projects are not 

forced to commit themselves to clean their environment, then the health of their 

employees, and also the neighbouring communities at large, whether residential or 

otherwise, will be negatively affected. There is also the risk of danger since these 

projects may produce complex and dangerous wastes, given the fact that they aim at 

making rapid profits only and do not taking into consideration the economic and 

environmental linkages. Further, awareness of the need to conserve the environment 

and tangible motives for responsible complying with environmentally friendly 

policies are lacking.

Bin Ali (2004) argues that the absence of environmental awareness of the importance 

of undertaking EIA studies of projects and policies has serious implications for the 

environment. The absence of environmental monitoring in both Abu Dhabi and 

Dubai Emirates, especially with regard to industrial projects, has led to aggravated 

environmental problems and the destruction of the environment.

14
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1.6 REVIEW OF ACADEMIC RESEARCH RELATING TO 

ENVIRONMENTAL IMPACT ASSESSMENT

A thorough review of research relating to environmental impact assessment in Abu 

Dhabi and Dubai Emirates reveals a general lack of any systematic study with 

respect to environmental impact assessment of projects and programmes in the two 

Emirates, as well as in other Emirates of the Federation. This study is a theoretical 

and analytical approach to environmental impact assessment methodology and 

contributes to the literature.

Joels (1994) examined the appropriateness and effectiveness of Environmental 

Impact Assessment to help achieve more sustainable forms of development by 

mitigating the negative impacts of development in Amazonia, Brazil. He concluded 

that EIA is suitable to mitigate the negative impacts of particular types of 

development in that part of Brazil. However, he also states that EIA is not effective 

in ensuring sound environmental management of the projects in which it is 

implemented, since it has no influence on project design and insignificant influence 

on post-implementation environmental strategies. Nonetheless, the study established 

that EIA has a significant impact on the development of environmental management 

systems and structures.

Nanbakhsh (1993) assessed the environmental impacts of the provision of potable 

water supplies and sanitation projects in rural areas of the Northwest and Central 

regions of Iran. He concluded that, after the application of EIA through the use of 

checklist of impacts and the Leopold matrix, the implementation of water supply and 

sanitation projects had several negative impacts on the natural environment, but a 

positive beneficial impact on the social and economic environment. He also
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concluded that the most effective EIA method in his study was Leopold's matrix, 

maintaining that it can identify both positive and negative impacts and the interaction 

between project activities and environmental parameters.

Aliero (1994) undertook a conceptual study of the impacts of human activities on the 

natural ecology of the Mersey Estuary. He reported that the level of engineering 

modification and the extent of pollution witnessed in the estuary were possibly 

unparalleled by any other estuary in the UK, and that such activities significantly 

affected the ecosystem of the Mersey and the socio-economic life of the people 

living within its catchment boundary and beyond.

From the above review, it appears no single study has attempted to investigate a 

framework for the development of a local EIA strategy for Abu Dhabi and Dubai 

Emirates. Accordingly, there is a lack of research and discussion on this subject. 

This shortage or absence of previous work provides a sound justification for the 

present research. In short, this study is the first to deal with developing an EIA 

methodology in Abu Dhabi and Dubai Emirates, to identify sources of environmental 

degradation in these two Emirates, to investigate internal experiences in this field, 

and to identify source of defect in the field of EIA in the two Emirates. 

The study therefore provides a valuable contribution to international experience and 

knowledge in the field of environmental impact assessment of projects and 

programmes.

1.7 THE STRUCTURE OF THE THESIS

The Thesis is presented in eight chapters as follows:
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Chapter One: An introduction to the study is presented in this chapter. It reports 

the purpose and significance of the study and the contribution of the research, the 

formulation of the research aim and objectives, and the research problems. It 

reviews academic research relating to environmental impact assessment in Abu 

Dhabi and Dubai Emirates, and details the structure of the thesis.

Chapter Two: This chapter consists of two parts. The first part provides 

background details on environmental impact assessment, defines terms, and outlines 

its purposes, its role in promoting sustainable development, and why it is needed. It 

also reports environmental impact assessment processes and procedures and other 

related issues. In the second part, environmental impact assessment procedures 

adopted by selected countries, with emphasis on the United States, the United 

Kingdom and Canada, Philippines, Malaysia, Indonesia, Nigeria are reviewed.

Chapter Three: This chapter consists of two parts. General background information 

on the United Arab Emirates, with special reference to Abu Dhabi and Dubai 

Emirates, is presented in Part One. In Part Two, an examination of Environmental 

Impact Assessment in Abu Dhabi and Dubai Emirates is undertaken. It focuses on 

the environmental situation, development and its impact on the environment, 

population awareness of the impact of development on the environment, and the 

impact of development projects and policies on the two Emirates' environment. 

Finally, Abu Dhabi and Dubai Emirates' Municipalities' role in environmental 

protection is examined.

Chapter Four: In this chapter, the environmental impact assessment methodology 

for the Emirates of Abu Dhabi and Dubai is identified.

17



Chapter One________________________________Introduction

Chapter Five: In this chapter, the environmental impact assessment methodology 

adopted in this study, and research tools are detailed and critically discussed. 

Formulation of a questionnaire, its piloting and validity and reliability are described 

and addressed, in order to achieve a final study instrument for use in the field survey. 

An interview schedule is also designed, piloted and amended, before interviews are 

undertaken, literature review, case studies use as documentary evidence.

Chapter Six: Findings of the survey study, involving the use of a questionnaire and 

interviews, are analysed and discussed in the light of the existing literature reviewed, 

case studies throughout the thesis.

Chapter Seven. Questionnaire findings are analysed and discussed using 

documentary evidence from the relevant literature, case studies and researcher's 

experience.

Chapter Eight: In this final chapter, the author presents his conclusions drawn from 

the primary data generated in Chapters Six and Seven, and the secondary data 

provided throughout the various chapters of the thesis. Recommendations for further 

studies, suggested solutions for dealing with environmental pollution, and the 

proposed environmental impact assessment methodology for implementation in the 

Emirates of Abu Dhabi and Dubai are also provided in this chapter.
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Figure 1.1. Thesis Structure

19



Chapter Two Conceptual Framework ofEIA Methodology and EIA with SD and Experiences of 
_________________________________ EIA in Selected Countries

CHAPTER TWO

LITERATURE REVIEW

20



Chapter Two Conceptual Framework ofEIA Methodology and EIA with SD and Experiences of 

_____________________.____.__________________EIA in Selected Countries

CHAPTER Two

LITERATURE REVIEW: CONCEPTUAL FRAMEWORK OF EIA

METHODOLOGY, ENVIRONMENTAL IMPACT ASSESSMENT WITH 

SUSTAINABLE DEVELOPMENT (PART ONE) AND

EXPERIENCES OF ENVIRONMENTAL IMPACT ASSESSMENT IN 
DEVELOPED AND DEVELOPING COUNTRIES (PART Two)

Part One: Conceptual Framework of EIA methodology, EIA with 

Sustainable Development

2.1 INTRODUCTION

There has been a remarkable growth of interest in environmental issues, such as in 

sustainability and the better management of the environment. Associated with this 

growth of interest has been the introduction of legislation, emanating from national 

and international sources, such as the European Commission, which seeks to 

influence the relationship between development and the environment. 

Environmental impact assessment is regarded as an important instrument in 

harmonising this relationship (Glasson et al., 1999, p. 3).

The need to take environmental consideration into account to ensure successful 

development is recognised, increasingly, throughout the world. Glasson et al. (1999) 

report that "in recent years there has been a remarkable growth of interest in 

environmental issues - in sustainability and the better management of development in 

harmony with the environment" (p. 3).
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Successful development must therefore be sustainable development, that is, 

development attempting to cause the least possible permanent, harmful impact on the 

environment (Revelle and Revelle, 1992). In other words, development that raises 

the quality of living for the vast majority of the world population without causing or 

inflicting unacceptable environmental costs on future generations. According to 

Rajagopalan (1992), development should respect the capacity of the Earth to provide 

raw materials and absorb wastes. However, as will be shown in this chapter, not all 

definitions of environmental impact assessment include the terms, or refer to, 

"sustainable" or "sustainable development", rather only the broader definitions of 

environmental impact assessment include them (see, for example, Barrow, 1997, p. 

299).

The objective of this chapter is to shed light on three key issues relating to 

environmental impact assessment with regard to its credibility as a means of 

minimising impacts that have been initiated by different kinds of development 

activities. Several issues are tackled within this context. The first issue relates to the 

concept of the 'environment', the significance of which lies in the need for a proper 

understanding of the meaning of the environment by planners, developers, engineers 

and decision-makers in the United Arab Emirates, who usually perceive the 

environment in terms of its physical characteristics only, that is, land, water, and the 

biota (animals and plants), rather than as the total environment, including both 

physical and socio-economic characteristics. Viewing the environment in its totality 

highlights the fact that any change to the physical environment can initiate socio- 

economic impacts.

22



Chapter Two Conceptual Framework ofEIA Methodology and EIA with SD and Experiences of
_____EIA in Selected Countries

The second issue relates to the question of the methods which can be employed to 

protect the environment and sustain development, in other words, how to use and re 

use natural resources without destroying the environment but at the same time 

achieve economic growth and preserve the quality of life for present and future 

generations. In order to consider this question it is vital to review available methods 

to manage the environment. Various methods have been introduced and used in the 

field of environmental management, including environmental impact assessment. 

These methods will be described and compared with each other. This comparative 

approach can be justified on the grounds that methods selected must be most 

effective in protecting the environment and sustaining development.

The third issue is environmental impact assessment itself, with regard to its use, 

procedure and benefit. Environmental impact assessment will be reviewed in its 

traditional use at the project level as well as its use at the policy level.

2.2 BACKGROUND TO THE STUDY: DEFINITIONS

Definitions are crucial to understanding both the nature and development of 

environmental impact assessment. The meaning of terms that we use every day is 

often clouded by our own perspectives and understanding of the world (Weston, 

1997, p. 2). A simple term such as 'the countryside' may mean different things to 

different peoples and societies. While in the West this term has only a positive 

connotation, that is, a place of beauty, relaxation and leisure, or a place to escape 

from the often alienating routine of the urban way of life (Weston, 1997, p. 2), it is 

understood otherwise in many less developed countries, where it may mean a place 

of danger, of poverty, of disease, or a place to escape from (Redclift, 1984, pp. 45- 

48).
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Before attempting to provide an in-depth review of the definitions, concepts, 

procedures and methods of 'environmental impact assessment', the terms 

'environment', 'carrying capacity', 'environmental impact', 'assessment', 

'impact', environmental impact report', 'strategic environmental assessment', 

and 'sustainable development' will be defined.

The 'environment' is a word which seems to have been on everybody's lips for a 

generation now, and yet, as pointed out by Weston (1997, p. 3), it is rarely defined:

"Nowhere in the planning acts or the EEC directive which brought in 
formalised EIA is 'the environment' defined and yet it is the whole focus of 
the policies and programmes of which EIA forms part.'"

The "environment", as a term in its widest sense, becomes almost meaningless since 

it encompasses everything. According to Weston (1997, p. 3):

"Our understanding and experience of 'the environment' is shaped by our 
relationship to it and the way we use and interact with it.

The environment is not something that is objectively experienced by something that 

is full of different and often competing values and interests. The physical world is 

socially, culturally, economically and politically constructed and reconstructed and 

cannot be set apart from the forces shaping it (Weston, 1997, p. 3). Accordingly, any 

meaningful definition must therefore be capable of relating the physical world to 

these forces. A definition of the environment provided by Slater (1992, p. 313) 

would seem most appropriate from this viewpoint:

"It could be said to consist of the physical space on earth, and the inhabitants 
who live in that space and of all the processes in that space which interact 
with its inhabitants.'"
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Various other definitions of the environment have been provided in the literature. 

For instance, Barrow (1997, p. 299) simply defines it as the: "'parameters of life' - 

the sum total conditions within which organisms may live, interacting with those 

conditions." Moriarty (1988, p. 15) provides another definition of the environment 

as: "an individual organism's surroundings, both the inanimate components such as 

the air, soil and water, and other plants and animals, including other members of its 

own species."

Gilpin (1995, p. 170) refers to the environment as a "concept which includes all 

aspects of the surroundings of humanity, affecting individuals and social groupings." 

He reported the EC as having defined the environment as:

"the combination of elements whose complex interrelationships make up the 
settings, the surroundings and the conditions of life of the individual and of 
society as they are or as they are felt."

More recently, Calow (1999, p. 44) has presented a lengthy, philosophical definition 

of the environment, as follows:

"This word from the French environer, to encircle or surround, describes the 
supporting matrices of life: WATER, EARTH, ATMOSPHERE and 
CLIMATE. However, it projects two false impositions: one is that these 
matrices are separate from living things and the other is that they are 
designed to support life. On the first account, the chemical and physical 
compositions of the matrices that surround life are importantly influenced by 
the metabolism and behaviour of organisms. The composition of the 
atmosphere is crucially dependent on the gases that living things remove 
from it and add to it; the soils are largely dead plant materials that are 
importantly moulded by the microbes that decompose it and the animals that 
move through it; the quality of waters in the SEAS, LAKES and RIVERS 
depends to some extent on aeration by plants and a myriad of other transfers. 
So the environment of organisms can properly be said to consist not only of a 
dead but also a living matrix, i.e. other organisms as well."

A term also often used in environmental impact assessment is carrying capacity. 

The definitions of this term vary and can be imprecise. For example, Barrow (1997,

25



Chapter Two Conceptual Framework ofEIA Methodology and El A with SD and Experiences of 
__________________________________________EIA in Selected Countries

p. 298) makes reference to the following: the maximum number of individuals that 

can be supported in a given environment; the amount of biological matter a given 

system can yield, for consumption by organisms, over a given period of time without 

impairing the ability to keep producing, and the maximum population of a given 

species that can be supported indefinitely in a particular region by a system, allowing 

for seasonal and random changes, without any degradation of the natural resource 

base.

Barrow (1997, p. 298) adds that for human society there can be a maximum and an 

optimum carrying capacity, because many people can be supported at survival level, 

but fewer supported at a good 'quality of life' level.

More recently, Catchpole (1999, p. 19) has defined carrying capacity as a term which 

describes:

"a DYNAMIC EQUILIBRIUM around which a POPULATION fluctuates. 
The exact nature of this relationship will vary between different organisms 
and habitats, although fundamentally it will be determined by basic 
demographic processes, such as NATALITY, as well as dynamic processes, 
such as competition and predation, which will interact with the surrounding 
physical environment to give the equilibrium density of a population. 
Carrying capacity is sometimes applied to a group of organisms rather than 
an individual population. These may consist of a single species group or 
collections of similar species exploiting a common resource (e.g. 
insectivores)."

Two terms, 'impact' and 'effect', are frequently used synonymously, though some 

have advocated differentiating between natural or man-made changes in the bio 

geophysical environment - effects - from the consequences of these changes, namely, 

impacts. An impact, according to Wathern (1992, p. 7) and Harrop and Nixon (1999, 

p. 16), has both spatial and temporal components and can be described as the change 

in an environmental parameter, over a specified period and within a defined area,
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resulting from a particular activity compared with the situation which would have 

occurred had the activity not been initiated. Impact is therefore the difference 

between the with-project and without-project condition, which may be possible to 

quantify (for example, a predicted change in an environmental parameter such as a 

noise level (Harrop and Nixon, 1999, p. 16), as illustrated in Figure 2.1.

With project 
ENVIRONMENTAL IMPACT

Without project

time 
Figure 2.1. An impact (Source: Wathern, 1992, p. 8)

Impacts are also site-specific and determination of their spatial distribution is also 

important. Wathern further indicates that spatial aspects are usually considered more 

adequately than temporal ones (Wathern, 1992, p. 8). He also argues that it is useful 

to distinguish between direct (primary) and indirect (secondary, tertiary, higher 

order or knock-on) impacts. Some impacts are a direct consequence of a particular 

activity. For example, without mitigating measures, construction of a dam on a river 

will prevent the upward movement of migratory fish. This, according to Wathern, 

would be a direct impact of the project. He adds:

'"Other impacts, however, occur as a result of changes in a chain of 
environmental parameters. Thus, to continue this example, there would also 
be indirect impacts upon fish populations. Reductions in streamflow and 
turbulence would lower the oxygen tension and affect survival. Reduced 
water flow would also affect the nature of the streambed, the consequent 
siltation making conditions unsuitable for migratory fish to breed" (Wathern, 
1992, p. 8).
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Indirect impacts may be difficult to identify, evaluate or predict, nonetheless, they 

should not be excluded from impact studies (Harrop and Nixon, 1999, p. 16).

An environmental impact is defined by Barrow (1997, p. 299) as "an alteration in 

the environment or any component of the environment, including economic, social 

or cultural aspects".

Calow (1999, p. 46), on the other hand, defines this type of impact as: "having an 

EFFECT, usually harmful, on one or more of the physical, chemical and biological 

components of the environment." To this effect, he referred to another term, 

environmental harm, which he describes as: "Adverse change in one or more 

components of the environment, i.e. the effect of pollution."

Assessment is defined as "an evaluation in as objective a manner as possible but not 

necessarily quantitative or verified by experiment" (Barrow, 1997, p. 289). For 

Westman, "assessment refers to analysing and evaluating impacts on ecosystems" 

(Westman, 1985, p. 5).

The outcome of an environmental impact assessment is usually some formal 

report. Wathem (1992, p. 6) states that this report has a variety of names throughout 

the world, although the term 'environmental impact statement (EIS)' is most 

widely known and carries the least scope for confusion. 'Environmental 

statement', 'environmental appraisal' and 'environmental review' are commonly 

adopted synonyms. Environmental statement is used by the authorities in the United 

Kingdom, and environmental review is a term used in the United States to refer to a 

full environmental impact assessment. In the United Kingdom, the term 

'environmental statement' is defined by the Department of the Environment as 

follows:
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"An environmental statement comprises a document or series of documents 
provided for the purpose of assessing the likely impact upon the environment 
of the development to be carried out" (Department of the Environment/Welsh 
Office, 1998, p. 35).

Further details are found in Department of the Environment/Welsh Office (1998, 

Appendix 3, pp. 35-36).

Barrow (1997, p. 300) somewhat lengthily defines 'environmental impact 

statement' as:

"the communication of the results of an environmental impact statement or 
social impact assessment, usually a documentary report and/or 
diagrammatic presentation. It should describe the pre-development situation 
and likely trends were no development to occur; the proposed 
development(s), taking care to outline possible options; identified impacts 
that should be assessed for importance and magnitude; likelihood of 
occurrence; and reliability of prediction. It is increasingly likely that the 
public will be presented with an environmental impact statement, and it is the 
channel through which the public are informed and can respond to 
proposals. The environmental impact statement (possibly a more detailed 
version than that released to the public) is usually required by a government 
in order to determine whether to allow a development proposal to proceed."

Glasson et al. (1999, p. 6) state that an "environmental impact statement documents 

the information and estimates of impacts derived from the various steps in the 

process." They add that prevention is better than cure; an environmental impact 

statement that reveals many significant unavoidable adverse impacts will provide 

valuable information that can contribute to the abandonment or substantial 

modification of a proposed development action. Where adverse impacts can be 

successfully reduced through mitigation measures, there may be a different decision.

Calow (1999, p. 48) defines an environmental statement as: "a report (usually public 

and probably subject to formal VALIDATION) of achievements by business with 

respect to predetermined targets and future interests"
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As regards the content of an environmental impact assessment, there is general 

consensus on such content, despite minor differences throughout the world (Wathern, 

1992, p. 7).

Glasson et al. (1999, p. 6) maintain that the non-technical summary is an important 

element in the documentation. Since environmental impact assessment can be 

complex, the summary can help to improve communication with the various parties 

involved. A methods statement, at the beginning, provides an opportunity to clarify 

some basic information, for example, who the developer is, who has produced the 

environmental impact statement, who has been consulted and how, what methods 

have been used, what difficulties have been encountered, and what the limitations of 

the environmental impact assessment are. A Summary statement of key issues, up 

front, can also help to improve communication. A more enlightened environmental 

impact statement would also include a monitoring programme, either at the 

beginning or at the end of the document. The background to the proposed 

development covers the early steps in the environmental impact assessment process, 

including clear descriptions of a project, and baseline conditions, including relevant 

planning policies and plans. Within each of the topic areas of an environmental 

impact statement, there will normally be a discussion of existing conditions, 

predicted impacts, scope for mitigation and residual impacts (Glasson et al., 1999, 

pp. 6-7).

The EC environmental impact assessment directive, on the other hand, requires 

proponents to highlight areas of uncertainty by indicating "technical deficiencies or 

lack of know-how' encountered in the compilation of information included in an 

environmental assessment (Wathem, 1992, p. 7).
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An initial environmental assessment is a "preliminary assessment carried out in 

order to determine whether a full environmental impact assessment is required." 

An Environmental impact report is "another term for an environmental impact 

statement, used in California" (Barrow, 1997, p. 301).

Strategic environmental assessment (SEA) is the "formalised, systematic and 

comprehensive process of evaluating the environmental effects of a policy, plan or 

programme and its alternatives, including the preparation of a written report on the 

findings of that evaluation, and the use of the findings in publicly accountable 

decision-making" (Barrow, 1997, p. 303; Therivel and Partidario, 1996, p. 4; 

Therivel et al., 1992, pp. 19-10).

Gilpin (1995, p. 172) states that strategic environmental assessment is the 

"application of EIA not only to individual projects, but to policies, plans, 

programmes, activities, and regional land-use objectives." He goes on to indicate 

there is a "growing conviction that matters cannot be completely resolved at project 

level when many matters have been decided already at a higher level."

Therivel et al. (1992, p. 20) refer to two approaches to strategic environmental 

assessment: "one is to view it as an improvement on the existing process of 'project' 

EIA, and the other is as a way of 'trickling down' the objective ofsustainability."

Environmental management is the "process of allocating natural and artificial 

resources so as to make optimum use of the environment in satisfying basic human 

needs, if possible for an indefinite period, and with minimal adverse impacts" 

(Barrow, 1997, p. 303). It is also defined as:

"A concept of care applied to individual premises, corporate enterprises, 
localities, regions, catchments, natural resources, areas of high conservation 
value, lifetime cycles, waste handling and disposal, cleaner processing and
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recycling system, with the purpose of protecting the environment in the 
broadest sense. It involves the identification of objectives, the adoption of 
appropriate mitigation measures, the protection of ecosystems, the 
enhancement of the quality of life for those affected, and the minimisation of 
environmental costs'" (Gilpin, 1995, p, 170).

Other relevant terms relating to the assessment process are: process, phase, 

methodology, procedure, methods and actors. These terms are defined by Barrow 

(1997, pp. 96, 301, 302) as follows:

A process is a system of administration or series of steps (p. 96); or the way in which 

an environmental impact assessment is performed; a system of conduct or 

administration, or a series of steps (p. 302).

A phase is not a precise term, but generally indicates whether the stage under study 

is pre-development, during development, or post-development. Alternatively, it 

might indicate study design, data-gathering, evaluation, communication, post- 

communication (p. 96).

A methodology is a structure for organising a process (pp. 96 and 301).

A procedure represents steps or responsibilities required or suggested for 

implementation of an environmental impact assessment process, determining when it 

is performed, how, and by whom, etc. The steps are suggested or enforced by law or 

an overseeing body (pp. 302 and 96).

Methods represent a technique or assemblage of techniques to do one or more of the 

following: provide information, assess information, present information (p. 96). It is 

a technique used to provide information or assess that information (p. 301).
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Actors are the government, the public, specifically affected parties, the developer(s), 

non-governmental organisations, consultants engaged by one or more of the previous 

groups, regulatory bodies or the media (p. 96).

Before attempting to define environmental impact assessment, it is important to 

define, in some detail, the term 'sustainable development'. Soussan maintains that 

the way people think about the environment, economic development, and the link 

between them has changed considerably. He states:

"The end of the 1980s saw a radical reappraisal of our concerns over 
resource availability and use, the environmental consequences of resource 
exploitation and the relationship between the environment, poverty and 
economic change. This re-appraisal has given rise to a new approach to the 
environment and development issues; an approach which seeks to reconcile 
human needs and the capacity of the environment to cope with the 
consequences of economic systems. This approach is called sustainable 
development' (Soussan, 1994, p. 21). [Carrying capacity is defined in p. 20].

Soussan (1994, p. 21), however, points to many problems with this approach, since 

to-date, it consists largely of broad goals, and the human institutions responsible for 

managing the planet are a long way from turning these goals into a clear programme 

of achievable actions.

Sustainable development is a term often used in connection with environmental 

impact assessment. Barrow (1997, p. 303) reports that it is:

"an imprecise term, but can be taken as meaning development that promotes 
economic, social and environmental benefits in the long term. Pursuit of 
sustainable development involves careful management of human and natural 
resources to ensure their quality is maintained or improved from generation 
to generation."

The World Commission on Environment and Development (The Brundtland Report, 

1987, p. 41) defines sustainable development as "development that meets the needs 

of the present without compromising the ability of future generations to meet their
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needs." This definition has been adopted by a number of authors (Calow, 1999, p. 

144; Soussan, 1994, p. 24).

Several other definitions of sustainable development have been reported in the 

literature. According to Barrow (1997, p. 8), most definitions incorporate three main 

aims:

• Maintenance of the essential ecological processes ('life supporting systems'), 
and human well-being has priority.

• To preserve genetic diversity (we should try to avoid the extinction of wild 

species and domesticated varieties).

• Sustainable use of genetic diversity and environment.

Support of basic human needs, that is, reduction of poverty, is generally part of the 

sustainable development concept. There is also acceptance that environmental and 

developmental issues should not be considered in isolation and attitudes and ethics 

will almost certainly have to change (Barrow, 1997, p. 8).

According to Calow (1999, p. 144), sustainable development is neither an obvious 

logical necessity, nor a principle that is tried and tested. He adds that it provides 

much room for interpretation, which is why so much has been written about it, and 

many clarifying definitions have been offered in place of the aforementioned 

definition. Sustainable development is in reality a statement of faith that we can live 

in some kind of balance with our environment.

George (1999, p. 176) reports the definition proposed by the World Conservation 

Union, The United Nations Environment Programme, and the World Wide Fund for 

Nature, which states that sustainable development is "improving the quality of 

human life while living within the carrying capacity of supporting ecosystems".
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Gilpin (1995, p. 172) provides a further lengthy definition of sustainable 

development. He defines it as a:

"development which provides economic, social, and environmental benefits in 
the long term, having regard to future generations. To achieve this, 
sustainable development considers both the living and non-living resource 
base for conservation and the advantages and disadvantages of alternative 
courses of action for future generations. It allows the use of depletable 
resources in an efficient manner with an eye to the substitution of other 
resources in due course."

Further information relating to sustainable development is provided by The World 

Commission on Environment and Development (1987), Soussan (1994), Soussan and 

Millington (1994), George (1999) and the above cited publications.

To sum up, environmental impact assessment may, for the purpose of this study, be 

defined as:

"the assessment of any change in the environment, whether it is positive or 
negative, that originates, wholly or partially, from a project's production or 
services activities as well as a tool for the collection and assemblage of data 
required by decision makers to make projects more sustainable and 
environmentally sound."

2.3 Conceptual Framework Linked with EIA Methodology (Based on the 

Literature Review and the Researcher's Experience)

The proposed conceptual framework linked with EIA methodology involves 

referring projects and policies to specialised technical agencies (technical staff) 

before referring them to development decision-makers, and reassessment of projects 

and policy by technical experts using several EIA methodologies such as checklists, 

index methods and networks in the event there are some defects by decision-makers 

and the necessity of referring recommendations by technical experts and planners to
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decision-makers.

It is widely accepted that a single method would be unlikely to meet all the criteria 

required for the effective assessment of indirect and cumulative impacts and impact 

interactions. It would be expected that various methods and techniques in an adaptive 

approach would be combined to perform individual assessments. The most suitable 

combination of methods will depend on the nature of the problem, purpose of the 

analysis, access to and quality of data, and available resources (Parr, 1999). 

The framework for specific assessment work must be clearly articulated to facilitate 

consistent application in various sectors and locations, and thereby permit future 

comparisons. This requires a combination of standard components and procedures 

and flexible application to accommodate practical differences. Furthermore, 

compliance with the process must be strongly encouraged and expected from all 

government levels and sectors. Responsibility should be clearly assigned and 

reporting processes should be monitored (Gibson and Walker, 2001). 

Lohani et al. (1997, p. 6) maintain that the main goal of EIA is to influence 

development decision-making by providing sound information on environmental 

impacts and the means for preventing or reducing those impacts. Such sound 

information can only be provided by technical staff of specialised technical agencies 

rather than decision-makers. It can be said that decision-makers are not experts in 

EIA, hence are unable to provide such information; which has to be thoroughly 

investigated and provided by EIA experts before decision-makers can make informed 

decisions and pass appropriated environmental legislation. According to Lohani et 

al. (1997) indicate that three major outputs of the EIA process provide the primary 

means for integrating the results of a specific EIA into the development planning 

decision process and the concurrent environmental regulatory process: an
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identification and analysis of the environmental effects of proposed activities 

(including their probability of occurrence); an environmental management plan 

which outlines the mitigation measures to be undertaken; and an environmental 

monitoring programme which outlines the data that must be collected in conjunction 

with the project. All three outputs are required for the EIA process to be effective. 

These three outputs can only be undertaken by technical experts. In some 

jurisdictions, documentation for the EIA process requires that three separate 

documents be prepared, one for the impact assessment, one for the environmental 

management plan, and one for the environmental monitoring programme. In others, 

all three are presented as part of the EIA document.

Environmental assessment findings should be followed by long-term and sector-wide 

monitoring to ensure results are being used in an appropriate manner and concerns 

are being addressed (OECD and World Bank, 1993). The results of the 

environmental assessment must be clearly marked for further application (LAIA). 

This may result in applied mitigation and enhancement measures, publication, 

monitoring, or future consideration during policy, planning, or programme 

development.

Lohani et al. (1997, p. 7) reported that environmental management is usually 

integrated into the project management system associated with the construction, 

operation, and maintenance of the project. They also indicated that environmental 

monitoring is generally considered one of the responsibilities of the environmental 

management system, and when successfully integrated within this system, 

environmental monitoring can provide valuable feedback about the effectiveness of 

environmental protection measures. This feedback can only be provided by technical 

experts who then refer their findings to the decision-makers. Lohani et al. (1997)
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further asserts that where monitoring shows environmental protection measures have 

been ineffective, corrective action should be undertaken. Such corrective action 

cannot be legislated for by decision-makers unless it has been proposed to them by 

EIA technical experts after they have considered the situation and what action is 

required to mitigate the environmental impact.

The conceptualisation of a framework containing core elements of impact assessment 

that can assist policy and strategic planning development should provide a simple 

and effective way of implementing SEA, by building SEA elements into existing 

strategic decision-making procedures (Partidario, 2000). This author also suggests 

that SEA should be focused on improving decision making and the quality of the 

final policy, planning, or programming decisions.

To improving decision-making, enhanced final policy or programming decisions can 

only be achieved when projects and programmes are examined by the technical 

experts whose informed views will help decision-makers take appropriate actions. 

For involved decision makers (policy makers, planners, and decision makers), SEA 

must act as an aide-memoir of those concerns they have to consider when taking 

decisions, and that relate to current global issues and policy-making contexts 

(Partidario, 2000).

The framework should incorporate explicit provision for public and expert review of 

completed assessments (Gibson and Walker, 2001).

Lohani et al. (1997, p. 2-19) point out that most development projects affect a wide 

range of people with various interests, thus public participation is required to allow 

those affected people to identify significant environmental and social issues of 

concern. However, Public participation is ineffective in the majority of developing
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countries, since the majority of projects and programmes are undertaken either 

without the public's participation or with their minimum participation for example, 

the public are consulted by the EIA team during preparation of the EIA report; hence 

the EIA process is not effective. Lohani et al. (1997) assert argue that an effective 

EIA process takes issues raised by the public into account in the project design, or 

addresses the issues through appropriate environmental protection measures. Many 

development projects have failed because their designs did not address local needs or 

were not appropriate to the socioeconomic context of the locality (Lohani et al., 

1997).

In the EIA context, public participation is defined as a two-way communication 

between the project EIA team and targeted and/or affected peoples (Lohani et al., 

1997). The goals are to promote public understanding and acceptance by minimising 

perceived impacts of the project through education and open discussion. In return, 

public feedback can be used as constructive input into improving the project design. 

According to Lohani et al. (1997), this definition stresses the importance of 

communication both for the community's well being and the success of the project. 

Public participation has become a mandatory component of EIAs for most projects 

supported by multilateral development banks. This is largely due to pressure from 

citizen groups who complained that community resources were being affected by 

projects, without public notice or consultation. It is for this same reason that many 

countries routinely incorporate public participation into their EIA procedures, even 

when multilateral institutions are not involved.

Educating the public about a project is an essential first step for all public 

participation programmes, since an uninformed public cannot make educated 

decisions about a project. Basic data on the type, size, and location of the project
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should be publicised (Lohani et al., 1997). Additional data and analysis of the 

expected major socioeconomic and environmental issues related to the project should 

be made readily available to interested parties affected by it. It is important for 

project proponents to recognise that the objectives of public participation encompass 

benefits to the community as well as to the project. The primary outcome of a public 

participation programme is that the concerns of the community are acknowledged 

and addressed (Lohani et al., 1997).

Open involvement of the public tends to increase their acceptance of a project, and 

increase the likelihood of its sustainability over the long term. A major component 

of public participation is educating people about the project and its likely effects on 

their lives. If uninformed, the public will often react negatively towards a project 

(Lohani et al., 1997). Projects pushed ahead in spite of public opposition often fail, 

at considerable cost to all parties involved. Public participation may also be used to 

help quantify the value of non-market resources, such as religious or historic sites, 

scenic and recreational areas, endangered species, etc. (Lohani et al., 1997). 

Project proponents are at times reluctant to communicate openly regarding 

significant socioeconomic and environmental issues, since they fear public 

awareness of a project's potential negative impacts will increase opposition to it. In 

fact, the opposite is often the case. Lack of clear communication between those 

implementing a project and those affected by it creates feelings of alienation in the 

community and heightens public concern (Lohani et al., 1997). The demonstration 

of good faith by project proponents in representing all aspects of the project through 

a public information programme can actually help reduce public opposition. 

Public participation goes beyond simply defining the public's concerns. Solutions to 

major issues should be developed through joint efforts so that they will be acceptable
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to both project proponents and the public (Lohani et al., 1997). Community 

representatives may suggest measures to mitigate disruptive socioeconomic effects 

from the project, and may also assist in the development of appropriate 

environmental protection measures.

Fifteen years of EIA experience in the Philippines has shown that many problems 

associated with the EIA process are traceable to lack of adequate communication and 

understanding, as well as an inadequate appreciation of the social, cultural and 

political factors which affect EIA implementation (Lohani et al., 1997). 

Environmental impact assessment can only be effectively carried out with the 

participation of the key players or stakeholders. Lessons learned in the Philippines 

(Guerrero et al., 1994) include the following:

• Consultation must occur early in the process. Potentially affected parties must 

be informed and involved at the inception of a project. The best time to 

involve the public is at the planning stage.

• Public meetings must be conducted to find out local views and concerns so 

that these can be incorporated into the project plan. It is inadvisable to delay 

public meetings or wait until complaints or negative feelings have been aired, 

as this causes hearings to become confrontational, and conflict resolution 

becomes more difficult.

• Sensitivity to the needs of local people is needed.

• Dialogue is important. Decision makers should listen to the public, be open- 

minded about their suggestions, and be sensitive to feedback from those 

whose perspectives, values and experience differ from theirs.

• Indigenous peoples' beliefs and values must be respected and efforts made to 

preserve their cultural integrity.
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Non-governmental organisations (NGOs) can play a key role in this field. Many 

local and international NGOs) have become interested and active in environmental 

issues over the past several decades, and help educate the public concerning 

environmental issues, lobby for more stringent environmental laws and regulations, 

and conduct campaigns against projects they deem environmentally dangerous 

(Lohani et al., 1997). This has given them an adversarial image in many cases. 

Nonetheless, NGOs can be called upon in some instances to assist with a variety of 

efforts, including environmental training, the development of appropriate ambient 

and discharge standards, and even monitoring projects for compliance with 

standards. The opportunities to work with, and receive assistance from NGOs should 

not be overlooked, especially in developing countries where appropriate 

environmental technology, funds, and trained personnel are often in short supply. 

Within one month of the review process, review comments are forwarded to the 

proponent. In Nigeria, in the review stage, the public participates only when FEPA's 

chosen method of review guarantees their participation (Echefu and Akpofure, 

2002).

The final EIA report, addressing and offering answers to review comments, is 

submitted within six months to the responsible officer. At this early stage, and on 

mutual agreement, the FEPA and the proponent set conditions establishing a follow- 

up programme (mitigation, compliance and monitoring plan), a monitoring strategy 

and audit procedure. A 'no project' decision is communicated to the proponent if the 

review comments are adverse and/or improperly addressed in the final report and the 

final EIA report is unsatisfactory. The decision-making body is the FEPA's technical 

committee chaired by the Director General/Chief Executive (Echefu and Akpofure, 

2002).
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Within one month of the receipt of a final EIA report which has been adjudged as 

satisfactory, the committee approves and issues the Environmental Impact Statement 

(EIS) followed by certification by the responsible officer complete with appropriate 

conditions and with a validity period. Armed with the certificate, the proponent 

commences the project subject to the conditions and specifications contained in the 

EIS. If the project is not commissioned within the validity period on the certificate a 

revised and updated EIA report becomes necessary for revalidation (Echefu and 

Akpofure, 2002).

In Nigeria, the EIA Decree No. 86 of 1992 requires that a proponent, whether in the 

public or private sector of the economy, receives the FEPA's approval before 

proceeding with a project (Olokesusi, 1998). Section 63(1) of the decree defines a 

project as "a physical work that a proponent proposes to construct, operate, modify, 

decommission, abandon, or otherwise carry out or a physical activity that a 

proponent proposes to undertake or otherwise carry out."

FEPA has overall responsibility for administering and enforcing the provisions 

related to EIA. It is, however, envisaged that various other government supervisory 

and sanctioning agencies will assist by ensuring that prescribed activities falling 

within their areas of jurisdiction undergo EIA prior to approval and implementation. 

These agencies may be operating at either federal, state, or local levels (Olokesusi, 

1998).

A technical committee of the FEPA, headed by its Director-General, is the body that 

approves EIAs. After due consideration, the technical committee shall consider and 

approve the issuance of an EIS and certificate, within 60 days of the receipt of the 

final EIA report by the agency. On receipt of these two permits, the proponent is still 

required by the Nigerian Urban and Regional Planning Decree 88 of 1992 to submit
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the same with their application for a development/construction permit. Once the 

latter is issued, development/construction can commence (Olokesusi, 1998). 

Evaluating the implementation of public participation procedures is also needed to 

anticipate malpractice and corrective measures. Supervision and technical assistance 

during the EIA study from EIA administration (liaison) personnel are also essential. 

The proponent's creativity and that of the EIA consultant are also necessary in 

implementing public involvement since each location and community is specific. The 

proponent cannot strictly rely on the guidelines; some improvisation is valuable to 

achieve the right level of involvement. The desirability of using various methods to 

achieve meaningful public involvement and information disclosure is indisputable 

(Purnama, 2003). 

2.4 Proposing A Conceptual Framework for EIA Methodology for Abu

Dhabi and Dubai Emirates (Based on the From Researcher's

Experience)

The proposed conceptual framework for EIA methodology for Abu Dhabi and Dubai 

Emirates involves referring projects to specialised technical agencies (technical 

staff) before referring them to decision-makers, reassessment of projects by technical 

experts (using several EIA methodologies) in the event there are some defects by 

decision-makers, the necessity of referring recommendations to technical experts and 

planners. To achieve the proposed conceptual framework, the following set of 

questions is formulated as follows:

• What are the main reasons that lead to the pollution of the environment in Abu 

Dhabi or Dubai Emirates?

• What practical principles and executive procedures in the field of the 

Implementation of EIA are appropriate for the Emirates?
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• What are the difficulties relating to the implementation of EIA in Abu Dhabi or 

Dubai Emirates?

• How important are international experiences to Abu Dhabi and Dubai Emirates in 

the field of EIA and their environmental legislation, procedures and uses?

• In your opinion, how important are the means that contribute to the transfer of 

international experiences in the field of environmental impact assessment in Abu 

Dhabi or Dubai Emirates?

• What are the main sources of defects in the field of environmental impact 

assessment in Abu Dhabi or Dubai Emirates?

• What best procedures should Abu Dhabi and Dubai Emirates adopt in the field of

environmental impact assessment?

From the researcher's experience, the main sources of pollution in Abu Dhabi and 

Dubai Emirates can be attributed to: domestic sewage, solid waste disposal in 

improper landfills which tend to pollute both the land environment around the 

landfills and underground water, light and heavy industry, the oil industry, and 

shipping (both merchant ships and oil tankers). Oil pollution and its devastating 

impact on the marine environment and marine life is evident and has been a hotly 

debated issue in the UAE. 

2.5 Presenting A Conceptual Framework for EIA Methodology for Abu

Dhabi and Dubai Emirates (Based on the From Literature Review and

the Researcher's Experience)

The referral of projects and policies to technical experts by decision-makers 

contributes largely to preventing or reducing the occurrence of environmental 

pollution, since technical experts review and study EIA using EIA methodology such 

as checklists, index methods, and networks. Technical experts can then refer projects
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and policies to decision-makers to make an informed decision either to implement or 

to amend them because using more than one EIA methodology helps avoid negative 

impacts since each method has its positive and negative impacts and using more than 

one method contributes to avoiding these negative impacts. In addition, taking 

technical experts' recommendations into consideration contributes to perceiving the 

situation from an environmental perspective and leads to reduced environmental 

problems in the future.

From the researcher's experience, the referral of projects and policies to technical 

experts by decision-makers has not been implemented in Abu Dhabi and Dubai 

Emirates in particular and in the UAE as a whole. This can partly be attributed to the 

absence of such technical experts, but mainly to the highly centralised system 

practised in the UAE; all decision are made at the top, and public participation is 

absent in EIA procedures. The country has experienced and is still experiencing 

substantial economic, construction and social changes, since within the last three 

decades, its economic and demographic structure has completely changed beyond 

recognition. Assessment of environmental impacts by technical experts is vital and 

helps decision-makers in making decide whether to implement projects or not. 

Gibson and Walker (2001) report that environmental assessment is a means of 

promoting more enlightened decision-making by ensuring attention to environmental 

factors along with the usual financial, technical, and political considerations. They 

add that in most jurisdictions, environmental assessment can help to address the 

inadequacies of pollution control laws that typically focus on particular receptors 

(air, water) or sectors (waste), are designed to respond to problems after they have 

emerged, and are implemented through closed scientific, technical and economic 

bargaining. Environmental assessment processes, in contrast, are designed to be

46



Chapter Two Conceptual Framework ofEIA Methodology and EIA with SD and Experiences of 
__________ __________ EIA in Selected Countries

comprehensive and integrated, anticipatory, and open to public scrutiny and 

participation (Gibson and Walker, 2001).

George (1999), Kirkpatrick and Lee (1997) and Sadler (1996) argue that 

environmental assessment has gained from the broad acceptance of sustainability as 

an objective that integrates social, economic, and ecological considerations, 

recognises the systemic character of human and biophysical relations, and accepts 

the precautionary implications of uncertainty. Gibson and Walker (2001) note that 

the range of applications of environmental assessment has expanded significantly to 

address not only major and modest capital projects but also a broad diversity of other 

undertakings involving the development of policies and programmes, regional and 

sectoral plans, and international agreements, including trade liberalisation deals ( see 

Thissen, 2000; Therivel and Partidario, 1996).

2.6 Justifying the Conceptual Framework for EIA Methodology for Abu 

Dhabi and Dubai Emirates (Based on the Literature Review and the 

Researcher's Experience)

Referral of projects and policies to technical experts by decision-makers will 

contribute largely to reducing environmental pollution because decision-makers do 

not have adequate knowledge of the environmental field in general, hence referring 

projects and policies to technical experts will assist in achieving precise and in-depth 

assessment of the environment and consequently lead to reduced occurrence of 

environmental pollution in both Abu Dhabi and Dubai Emirates and sustainable 

development. Further, the use of more than one EIA methodology, such as 

checklists, index methods, and networks in Abu Dhabi and Dubai Emirates is a new 

development in these two Emirates in particular and in the UAE as a whole.
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Undertaking EIA using several methodologies will contribute comprehensive study 

of projects and policies from an environmental perspective and also help to avoid 

their negative impacts. Accordingly, the utilisation of such methodologies aims to 

promote and achieve sustainable development.

In the researcher's view, technical experts have the required knowledge and expertise 

in the field of EIA, hence are able to identify potential sources of environmental 

pollution and negative impacts of projects. Their suggestions and recommendations 

to decision-maker whether or not to implement projects are vital and contribute to 

mitigating the negative impacts of such projects in the events that decision-makers 

go ahead and implement them. Technical experts have the necessary know-how 

expertise and use more than one methodology to help them identify potential 

environmental impacts on proposed projects and recommend remedial actions. By 

so doing, technical experts help to achieve sustainability as they carry out careful 

evaluation of the purposes or 'needs' to be served by proposed undertakings, and 

strive to choose, or at least reveal, the "best option" for meeting legitimate purposes 

and needs (Gibson and Walker, 2001), In addition, at the strategic level, this possibly 

leads to the consideration of alternatives, as indicated by the CEAA (1999).

The OECD (1994, 1999) and the World Bank (1996) emphasise that serious 

consideration of needs and alternatives is possible only when the environmental 

assessment is carried out at the beginning of the planning process, when there is a 

greater degree of flexibility for reconsidering basic assumptions and options. Such 

consideration of needs and alternatives can only be undertaken by technical experts 

at the beginning of the planning process before projects are referred to decision- 

makers to make appropriate decisions.
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2.7. Validating the Conceptual Framework for EIA Methodology for Abu 

Dhabi and Dubai Emirates (Based on the Literature Review and the 

Researcher's Experience)

Failure to refer projects and policies to technical experts by decision-makers in both 

Abu Dhabi and Dubai Emirates in particular and the UAE in general contributes to 

exacerbating environmental pollution because projects and policies in both Emirates 

are neither subjected to EIA nor are referred by decision-makers to technical experts, 

and hence projects are constructed without taking into consideration the 

environmental aspect, hi addition, the use of several EIA methodologies such as 

checklists, index methods, and networks, which are easy to use and do not require 

extensive expertise, and employment of EIA as a new development; and practice will 

contribute to acquisition of experience over time. Moreover, the use of several EIA 

methodologies, such as checklists, index methods and networks will contribute to 

reduced occurrence of environmental pollution die to their ease of implementation. 

They have also been used in countries similar to the UAE, including Indonesia, 

Nigeria and Malaysia. Accordingly, the use of EIA methodologies by technical 

experts in Abu Dhabi and Dubai will contribute to broadening environmental 

conservation and ultimately achieving sustainable development. The importance of 

conceptual framework for EIA methodology is demonstrated from a review of 

current and extensive sources of environmental pollution in Abu Dhabi and Dubai 

Emirates. These include Oil tankers in Al-Hamriyyah Port in Dubai which contribute 

to the pollution in the Gulf and region and threaten its fisheries' resources. The 

owners of these tankers have not been penalised or punished despite their activities 

polluting the marine environment, according to bin Jinoobi (2000). Bin Hareb 

(2000) also referred to this problem, maintaining fishermen are unable to use their
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boats because their motors are quickly affected by the oil pollution, thus emphasising 

the dangerous situation that exists at Al-Hamriyyah Port. He also claimed the Gulf 

waters are highly flammable because of the large amounts of oil on their surface. 

The oil pollution has resulted from the long-standing traditional method of 

transporting diesel from ships and emptying it in onshore tanks.

A small oil tanker sank in the Gulf on 5th May 2000, about seven marine miles from 

Abu Dhabi, opposite to Al-Sa'adiyyat Island, an economically important site and a 

free zone. The tanker, flying the Honduran Flag, was laden with about 980 tonnes of 

diesel and heading for Somalia. Between 200 and 300 tonnes of its cargo leaked into 

the Gulf and leaking went on for some time (Shalwah, 2000).The examples of 

pollution cited above indicate the importance of decision-makers referring projects 

and policies to technical experts so can apply several EIA methodologies, such as 

checklists, index methods, and networks.

As mentioned earlier, there is the need for projects and programmes to be considered 

and assessed by technical experts before referring them to decision-makers, since this 

will lead to military actions to lessen the negative impact of such projects and 

programmes on the environment. It is also vital that operational projects re-assessed 

by technical experts in order to recommend remedial actions or other actions 

necessary to mitigate or reduce the negative impact of such projects. For example, in 

the construction and oil industry sector, completed projects that are harmful to the 

environment can be re-assessed and appropriate actions taken to mitigate their impact 

on the environment. Such appropriate actions may include refusal of renewal of 

operating licences, or forcing the industry, through appropriate legislation and legal 

obligations, to act promptly to clean up their acts or face losing their licences or
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decommissioned of their projects. Technical experts, through their expertise, 

authority and legal support, can produce post-construction or post-operation reports 

with their findings and recommendations made decision-makes, so the latter can take 

informed and necessary steps to implement such recommendations.

2.8 PURPOSES OF ENVIRONMENTAL IMPACT ASSESSMENT

Environmental impact assessment is a process with several important purposes. 

Three main purposes have been identified:

2.8.1 AN AID TO DECISION-MAKING

The Department of the Environment, Transport and the Regions (1999, p. 3) 

stipulates in Clause 9, Circular 02/99 that the:

"Directive's main aim is to ensure the authority giving the primary consent 
(the 'competent authority') for a particular project makes its decision in the 
knowledge of any likely significant effects on the environment."

The Directive referred to above is Directive 97/1 I/EC, which was an amendment of 

Directive 83/337/EEC of 1988 and came into force on 14th March 1999 (The 

Department of the Environment, Transport and the Regions, 1999, p. 4).

Glasson et al. (1999, p. 8) state that environmental impact assessment serves the 

purpose of being an aid to decision-making, and that for the decision-maker, for 

example, a local authority, it provides a systematic examination of the environmental 

implications of the proposed action, and sometimes alternatives, prior to making a 

decision.

Glasson et al. (1999, pp. 8-9) further comment that the environmental impact 

statement can be considered by decision-makers along with other documentation
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related to the planned activity, and is normally wider in scope and less quantitative 

than other techniques, such as cost-benefit analysis. However, it is:

"not a substitute for decision-making, but it does help to clarify some of the 
trade-offs associated with a proposed development action, which should lead 
to more rational and structured decision-making. The EIA process has the 
potential, not always taken up, to be a basis for negotiation between the 
developer, public interest groups, and the planning regulator. This can lead 
to an outcome that balances the interests of the development action and the 
environment."

Hoyle et al. (1999, p. 251) describe environmental impact assessment as, 

"essentially, an aid to the decision makers responsible for planning."

Wathern (1992, p. 21) also points out that environmental impact is but one of the 

many issues addressed by decision makers as they seek to balance the often 

competing demands of development and environmental protection, and social and 

economic factors may be far more pressing.

Sadler (1995, p. 140) pointed out that it does seem generally agreed that 

environmental impact assessment has resulted in better decisions and more 

environmentally sound development than might otherwise have been the case.

The Department of the Environment/ Planning Research Programme (1991, Clause 

1.3, p. 1) and Wood (1995, p. 1) state that environmental impact assessment should 

supply decision-makers with an indication of the likely consequences of their 

actions. They add that, properly used, environmental impact assessment should lead 

to informed decisions about potentially significant actions, and produce benefits to 

both participants and the whole population.

Elworthy and Holder (1997, p. 390) contend that:

"environmental assessment sets procedural requirements for decision-making 
rather than containing specific standards. Environmental assessment rules
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relate to the style and structure of decision making. The element of legal 
control is indirect; environmental assessment provides a conduit by which 
information may enter decision making procedures, but in theory at least, will 
not determine the outcomes of these procedures."

Erickson (1994, p. 4) asserts that ".... as a tool of decision-making, the value of 

environmental impact assessment is more likely to be realized in the timely 

communication of information between individuals conducting the assessment and 

individuals planning a proposed project than in the writing of a massive technical 

document that few if any decision makers will ever read." Erickson (p. 60) also 

indicates that despite the fact that many differences exist in the legislation and 

executive orders which govern the conduct of impact assessment in different 

countries, there is a feature common to all, that is, "the goal of impact assessment is, 

first and foremost, to improve the decision-making process by which projects are 

planned, designed, and implemented."

The United Nations/Economic Commission for Europe (1992, p. 5) points out that 

environmental assessment can provide important information to decision-makers for 

environmental impact policies, plans and programmes.

The EIA process guides the developer regarding all aspects, both in favour of, and 

against a specific development plan. When these aspects are considered, it should be 

easier for the authorities in Abu Dhabi and Dubai Emirates to make an appropriate 

decision(s) as to whether or not a project and policy should proceed.

The EIA process will help decision-makes in both Emirates to make environmental 

decisions appropriately in order to achieve sustainable development in Abu Dhabi 

and Dubai Emirates (see Chapter Six).
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2.8.2 AN AID TO THE FORMULATION OF DEVELOPMENT ACTION

Due to the fact that direct impacts arise from project-related activities and actions, 

impact assessment should begin with the precise identification of these activities and 

actions, and assessment of these activities and actions should encompass all phases 

of project development (Erickson, 1994, p. 10).

Glasson et al. (1999, p. 9) report that many developers undoubtedly regard 

environmental impact assessment as another set of hurdles to jump before they are 

able to proceed with their various activities, and the process is viewed as yet a further 

costly and time-consuming activity in the permission process. However, Glasson et 

al. (1999, p. 9) argue that environmental impact assessment can be of great benefit to 

developers, since it can provide a framework for considering location and design 

issues and environmental issues in parallel. Cruywagen and Minnaar (2003) argue 

that developers can use an Environmental Impact Statement in conceptualising 

certain aspects of their planned development, for example, location, processes and 

certain related activities. He adds that it can be of financial advantage if health and 

other human aspects are to be considered proactively.

Environmental impact assessment can also be an aid to the formulation of 

development actions and indicate areas where a project can be modified to minimise 

or eliminate altogether its adverse impacts on the environment. The consideration of 

environmental impacts early in the planning life of a development can lead to 

environmentally sensitive development; to improved relations between the 

developer, the planning authority and local communities, to a smoother planning 

permission process; and sometimes, to a worthwhile financial return on the extra 

expenditure incurred (Glasson et al., p. 9).
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Developers in Abu Dhabi and Dubai Emirates could use an Environmental Impact 

Statement to conceptualise certain aspects of their planned developments, for 

example, the location and processes, and also certain related activities. EIA in the 

two Emirates could also help developers to formulate their development actions 

appropriately (see Chapter Six).

EIA could also contribute to formulating the monitoring and control of existing 

pollution problems or degradation in these two Emirates.

2.8.3 AN INSTRUMENT FOR SUSTAINABLE DEVELOPMENT

Tsoskounogiou (1997, p. 18) points out that:

"concerns for environmental protection and sustainability have become key 
issues in the political agenda. The introduction of European and national 
legislation on EIA reinforces the relationship between development and 
environment, and constitutes an important step towards controlling 
undesirable types of development and mitigating negative impacts."

In fact, one of the central and ultimate roles of environmental impact assessment as 

one of the instruments to achieve sustainable development is "development that does 

not cost the Earth!" (Glasson et al., 1999, p. 9). McNab (1997, p. 76) believes that:

"environmental assessment is a valuable tool for creating environmentally 
sensitive, even sustainable development. Existing environmentally harmful 
developments should be managed as best as possible. Extreme measures may 
leave residual problems for decades to come."

Accordingly, Glasson et al. (1999, p. 9) comment:

"How much better it would be to mitigate the harmful effects in advance, at 
the planning stage, or in some cases avoid the particular development 
altogether. Prevention is better than cure."

Hoyle et al. (1999, p. 251) maintain that, in addition to being an aid to the decision- 

makers responsible for planning (see Section 2.2.2.1), environmental impact
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assessment can be "manipulated into a management tool for environmental 

sustainability so that a project will be both economically and environmentally 

sound." They add that if a project is perceived to be resource depleting and 

potentially a threat to the well being of future generations, both in its design and 

operation, environmental impact assessment can be used to identify ways of 

mitigating 'unsustainable' impacts and replacing them with more 'sustainable' 

alternatives. Hoyle et al. (p. 251) concluded that environmental impact assessment 

can be "used as a method of eliminating or controlling undesirable development 

activities."

Clarke (1991, p. 3) raises the question of what the role of environmental impact 

assessment is, or should be, in relation to sustainable development. He indicates 

that: "at the project level it should help project managers and the ultimate 

beneficiaries to design and implement programmes which minimise environmental 

damage." Nonetheless, this does not mean projects will be sustainable. More 

recently, George (1999, pp. 179-180) has indicated that at the project level:

"environmental impact assessment (EIA) is a ready-made tool for applying 
sustainable development criteria .... Unless sustainable development criteria 
are included specifically among those in the assessment, EIA is not 
necessarily a tool for sustainable development. However, such criteria can, 
if desired, be incorporated quite easily."

At the programme level, Clarke (1991, p. 3) states that:

"EIA can help decision-makers examine a range of policy options and weigh 
environmental concerns with other economic, political, social or technical 
concerns."

Clarke also adds:

"since the purpose of EIA is to facilitate the decision-making process it will 
usually lead to a compromise. Here again, there is no guarantee that an EIA
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will result in a sustainable development programme. People should be better 
informed. That is all" (p. 3).

Dalal-Clayton (1994, p. 4) argues that ways need to be found to enable 

environmental impact assessment to make a full contribution to policy - and 

decision-making - so as to play a more effective role in sustainable development.

Glasson et al. (1999, pp. 9-10) also maintain that economic development and social 

development should be placed in their environmental contexts. They point out that 

the economic goal of increased GNP:

"using more inputs to produce more goods and services, contains the seeds of 
its own destruction. Increased output brings with it not only goods and 
services but also more waste products. Increased inputs demand more 
resources. The natural environment is the "sink" for the wastes and the 
"source" for the resources. Environmental pollution and the depletion of 
resources are invariably the ancillaries to economic development" (p. 10).

It is possible to use the EIA process in Abu Dhabi and Dubai Emirates in order to 

achieve sustainable development, utilising it as a process to protect the environment 

in both Emirates and maintain monitoring and control so as to minimise 

environmental degradation or pollution. EIA methodology can also be utilised in 

such monitoring and control as an instrument to accomplish sustainable development 

(see Chapters Four and Six).

2.9 ENVIRONMENTAL IMPACT ASSESSMENT: A 'WORK' TO 

PROMOTE SUSTAINABLE DEVELOPMENT

The environmental impact assessment of projects and policies plays a major role in 

achieving sustainable development. As indicated earlier, sustainable development is
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a term often used with Environmental Impact Assessment, and although imprecisely 

defined:

"can be taken as meaning development that promotes economic, social and 
environmental benefits in the long term. Pursuit of sustainable development 
involves careful management of human and natural resources to ensure their 
quality is maintained or improved from generation to generation" (Barrow, 
1997, p.303).

The major role environmental impact assessment plays to achieve sustainable 

development is anticipating the future effects of the social, physical and economic 

development, as well as identifying the extent of the impact of sustainable 

development on the environment. Assessment of the future environmental impacts 

of projects and policies assists selection of appropriate solutions to avoid, or at least 

mitigate, anticipated problems in the future. Undertaking an environmental impact 

assessment process also contributes to formulating sound practices towards 

sustainable development that take into account future perceptions. It also contributes 

to the continuous development of policies in conformity with evolving modern 

environmental projects that are suitable for current developments and social 

aspirations. Consequently, these policies will help avoid future negative impacts of 

projects and policies and thereby achieve sustainable development.

From his research and an examination of different countries' recent experiences in 

the field under study, the author concludes that, in general, there is no link between 

environmental impact assessment and sustainable development. However, a link 

between them is viewed as essential because the implementation of environmental 

impact assessment in the Emirates in particular, and in other countries in general will 

contribute to achieving sustainable development through employing environmental 

impact assessment methodology (see Chapter Four). It will also activate the role of
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protection and thereby assist resolution of problems and provide solutions before 

they occur, to achieve sustainable development. The environmental impact 

assessment practices of countries will be discussed when environmental impact 

assessment methodology is discussed (see Chapter Two, Part Two).

Sadar (1999) has, however, recently referred to linkages between environmental 

impact assessment and sustainable development in Canada. He states that the 

Canadian federal government is committed to the goals of sustainable development, 

as has been expressed in Canada's Green Plan and in the preamble to the Canadian 

Environmental Assessment Act of 1995.

Rees (1988) and Sadar (1999) also point out that sustainable development requires a 

pro-active planning approach in which ecological integrity is the governing factor 

and the permissible level of economic activity is the dependent variable. 

Accordingly, in order to achieve sustainable development, future economic activities 

need to be planned using an ecosystem (holistic) approach (Fyfe et al., 1993; Sadar, 

1999).

An ecosystem is defined as:

"A specific biological community and its physical environment interacting in 
an exchange of matter and energy. A Community of different species 
interacting with one another and with the chemical and physical factors 
making up the nonliving environment" (Cunningham and Saigo, 1997).

Sadar (1999) defines it as: "a community of living (biotic) things which interact with 

each other and with non-living (abiotic) things such as solar energy, air, water and 

soil."
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The basic elements of an ecosystem, which may exist at any spatial and temporal 

scale, are flows of energy and nutrients (material) in several familiar cycles (the food 

cycle/chain, nitrogen cycle, hydrologic cycle, etc. (Sadar, 1999).

An ecosystem approach:

• recognises and includes the whole system, not just part of it;

• is based on natural units such as watersheds, or ecoregions, rather than 
political and/or administrative boundaries;

• focuses on the interrelationships among the various elements of the system;

• understands that humans are an integral part of the system, and not separate 
from it;

• recognises the importance of all species, including humans, for maintaining 
the integrity of an ecosystem; and

• incorporates the concepts of carrying capacity and resilience, suggesting that 
human activities should be checked in order to avoid irreversible damage to 
the natural environment (Sadar, 1999).

Sadar (1999) also recommends that environmental impact assessment practitioners 

follow an ecosystem approach in order to achieve desired results.
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2.10 THE ENVIRONMENTAL IMPACT ASSESSMENT PROCESS

Glasson et al. (1994, p. 4) describe Environmental Impact Assessment as essentially 

a systematic process that examines the environmental consequences of development 

actions, in advance. The emphasis, in contrast to many other mechanisms for 

environmental protection, is on prevention. The authors contend that planners have 

traditionally assessed the impacts of development on the environment not in the 

systematic, holistic and multidisciplinary way required by Environmental Impact 

Assessment. This process involves a number of steps (see Figure 2.2).

Project screening (is an EIA needed?)
Scoping (which impacts and issues 
Should be considered
Description of the project/development 
Action and alternatives
Description of the environmental baseline 
Identification of key impacts

Prediction of impacts
Evaluation and assessment of 
Significance of impacts
Identification of mitigating measures

Public consultation 
and participation

Presentation of findings in the EIS 
(including a non-technical summary) 
Review of the EIS 
Decision-making

Post-decision monitoring ^~ 
Audit of predictions and mitigation measures

Figure 2.2. Important steps in the Environmental Impact Assessment process 
(Source: Glasson et al., 1994, p. 5).
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According to Glasson et al. (1994, p. 4), although the steps are outlined in linear 

fashion, Environmental Impact Assessment should be a cyclical activity, with 

feedback and integration between the various steps. Thus, practice can vary 

considerably from the process illustrated in the aforementioned figure. For example, 

until recently, United Kingdom Environmental Impact Assessment legislation did not 

require some of the steps, namely, the consideration of alternatives, and post- 

decision monitoring is still not required (Department of the Environment, 1998). 

The order of the steps in the process may also vary (Glasson et al., 1994, p. 4). The 

different steps of the process can be summarised as follows: "scoping, the 

consideration of alternatives, the description of the project/development action, the 

description of the environmental baseline, the identification of the main impacts, the 

prediction of impacts, the evaluation and assessment of significance, mitigation, 

public consultation and participation, Environmental Impact Assessment 

presentation, review, decision-making, post-decision, monitoring; and finally 

auditing (Glasson et al., 1994, pp. 4-6).

Wathern (1992, p. 17), on the other hand, argues that from a technical point of view, 

Environmental Impact Assessment can be thought of as a data management process, 

having three components:

"First, the appropriate information necessary for a particular decision to be 
taken must be identified and, possibly, collected. Secondly, changes in 
environmental parameters resulting from implementation must be determined 
and compared with the situation likely to accrue without the proposal. 
Finally, actual change must be recorded and analysed.'"

Environmental Impact Assessment, according to Wathern (1992, pp. 17, 19), has 

been so widely adopted there is a danger that its use will be confined to the appraisal 

of projects and many countries' existing systems for appraising development projects
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will simply become formal procedures. The environmental impact assessment 

process he proposed is applicable at all levels of planning.

Barrow (1997), on the other hand, contends it is possible to recognise a number of 

phases of the impact assessment process, though they may not all be followed in a 

given assessment. These include: screening, scoping, consideration of alternatives, 

identification and measurement of impacts, review of impact assessment, making use 

of impact assessment, establishing whether impact assessment has worked, and 

monitoring. These steps do not differ much from those described in Figure 2.2.

Weston refers to somewhat similar stages to those of Glasson et al. (1999). He 

argues that most Environmental Impact Assessment handbooks would agree that 

'good' Environmental Impact Assessment contains the following stages: 

Project/action identification, project screening, scoping, project/action description, 

baseline environmental conditions description; identification of key or significant 

impacts, impact prediction, mitigation, public participation and consultation, 

environmental statement preparation and presentation, review, decision-making, 

monitoring and auditing (Weston, 1997, pp. 6-7).

Weston (1997, p. 7) describes Environmental Impact Assessment as a complete 

process that is both an aid to projects' authorisation, and also: "an aid to decision 

making but those decisions are made constantly throughout the process, from project 

inception to construction and beyond to operation and decommissioning." 

The main advantage of Environmental Impact Assessment, according to Haigh 

(1983), is that it is a process which is:

'self-contained and capable of being applied even without the infrastructure 
necessary of a fully fledged planning system. Hence its attraction to those
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countries who can see the inadequacy of their sectoral licensing procedures 
but whose planning system is still primitive" (p. 585).

Project/action identification includes an examination of alternatives such as 

processes and locations as well as the scale and dimensions of the project or action 

(Weston, 1997, p. 197).

2.10.1 SCREENING: Is ENVIRONMENTAL IMPACT ASSESSMENT 
NEEDED?

Screening is one of the key activities in Environmental Impact Assessment, and is 

the first activity undertaken to decide if a proposed activity should be subjected to an 

EIA. According to Teller and Bond (2002), the aim of screening is to determine 

whether or not a particular project requires an EIA. Barrow (1997, p. 105) states that 

when interest in a possible development becomes strong enough, perhaps with the 

authorities issuing a statement or notice of intent, screening should be initiated. 

Screening is concerned with selecting developments which require assessment, since 

they indicate some threshold of 'significance' is being exceeded which necessitates a 

full environmental impact assessment (Wathern, 1992, p. 9). Glasson et al. (1999) 

also point out that the number of projects which may be subject to Environmental 

Impact Assessment is potentially large, yet many projects have no substantial or 

significant environmental impact. They state:

"A screening mechanism seeks to focus on those projects with potentially 
adverse environmental impacts or whose impacts are not fully known. Those 
with a few or no impacts are screened out and allowed to proceed to the 
normal planning permission and administrative processes without an 
additional assessment or additional loss of time and expense" (p. 18).

Barrow (1997, pp. 105-106) likewise comments that screening:

"ensures that unnecessary assessments are not carried out, but that 
developments that do need assessment are not missed. Put crudely, screening
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asks, 'How far and for how long is the proposed development likely to affect 
the environment and people ?"

The definition of screening provided by Barrow may be useful to include here. 

Barrow (1997, p. 106) defines screening as a:

"selection of programmes or policies or developments to subject to 
environmental impact assessment. Less frequently, the process of 
eliminating alternatives for development by comparing the relative 
generation of impacts.'"

Screening may not, however, give a clear indication that impact assessment is 

required (Barrow, 1997, p. 106). Therefore, where screening gives an uncertain 

result it is probably wise to be safe rather than sorry and to favour assessment (Clark, 

1995; Wood, 1995, pp. 115-129).

Barrow (1997, p. 107) maintains that when screening is used, the need for an impact 

assessment may be indicated by criteria that might include one or more of the 

following:

• some recognised project threshold value is reached;

• the site of development is sensitive;

• the development involves known or suspected dangers or costs;

• there is a risk that it will contribute to cumulative impacts; and

• there are unattractive input-output considerations, for example, labour 
migration to the development, pollution arising from it, and heavy traffic 

generated by it.

Glasson et al. (1999) and Teller and Bond (2002) point to two main approaches to 

screening: the thresholds/criteria approach and case by case examination. The use of 

thresholds involves placing projects in categories and setting thresholds for each
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project type. These may relate, for example, to project characteristics, to anticipated 

projects and project location.

The case by case approach involves the appraisal of the characteristics of projects, as 

they are submitted for screening, against a checklist of guidelines and criteria. Teller 

and Bond (2002) identify a third approach, that is, a combination of the two 

approaches indicated above.

Project and policy screening in Abu Dhabi and Dubai Emirates is required to 

determine whether or not a project or a policy requires further assessment. Screening 

will help the decision-makers and technical staff of both Emirates to judge the 

proposed projects' and policies' need for additional assessment. In the event the 

screened policies and projects and policies do not require EIA, then the decision can 

be taken to proceed with them (see Chapter Six).

2.10.2 PROJECT THRESHOLDS

A threshold involves a clearly defined performance level, usually applied to 

distinguish between significant and insignificant effects (Lawrence Environmental, 

2000). The impact magnitude could be high in terms of scale, duration, frequency or 

spatial extent relative to ambient conditions. A significant effect is that which might 

be permanent or irreversible. A precedent for future actions with synergistic effects 

could be established. The proposed action might affect highly sensitive or significant 

receptors, for example, very scarce or unique resources, or sensitive populations. It 

could involve effects of particular public concern, such as health effects or be 

especially controversial.

Thresholds are often used to determine whether environmental assessment 

requirements are triggered, which type of environmental assessment requirements are
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to be applied, and whether a proposed action is acceptable. These thresholds 

generally require interpretation. The degree of judgment in making such 

interpretations can be reduced if finer distinctions are made for individual 

environmental components and feature types. Greater accuracy can be achieved if 

reference is made to specific geographic areas, environmental features, and public 

policies and standards (Lawrence Environmental, 2000).

This method of screening establishes the thresholds for key features of a project, or 

whether an environmental parameter which exceeds the thresholds, would require an 

EIA. Such thresholds can range from environmental factors, for example, the size of 

land used for a development project, location, cost, outputs, infrastructure demands, 

and national standards for air, water and noise (United Nations, 2003a).

The project thresholds approach considers the main characteristics and features of the 

proposed activity or the site where it is to be located. Project thresholds may include 

environmental and project factors or indicators, for example, land use and project 

size, costs and infrastructure. Various guidelines can be taken into account when 

employing this approach, including:

A. Criteria related to the project:

1. Type of action, its technical specification, and the 
types of equipment to be used during its various 

phases.
2. Project layout, size, volume and height.
3. Project input in terms of volume and type of raw 

materials used in construction.

4. Energy requirements.
5. The size of the labour force and total capital costs.

B. Criteria related to the activity's location:
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1. Identification of land use categories; that is, industrial, 

residential, recreational, agricultural, etc.

2. Geographical setting of the proposed location, for 

example, desert, coastline, or estuary.
3. Project carrying capacity in terms of air, water and 

land pollution and the behaviour of pollutants when 

released into the environment.

C. Criteria related to project phases, for example, site preparation, construction, 

operation, modification, maintenance and decommissioning to indicate where 

adverse impacts are likely to occur.

2.10.3 SENSITIVE AREA METHOD:

The sensitive area method identifies the carrying capacity of the environment with 

respect to the degree of disturbance or interference, and whether these relate to the 

importance of natural resources, historic values, or scientific and ecological values. 

This can be accomplished through the identification of the quality and quantity of 

waste produced, including the concentration of pollutants, to indicate whether or not 

these wastes are beyond or within the carrying capacity of the area. If the proposed 

activity is below the carrying capacity of the area, there is no need for an 

Environmental Impact Assessment. However, if it is above its carrying capacity then 

an Environmental Impact Assessment is required.

The important individual components of an area that are considered in this screening 

approach include the following:

A) The quality of the zone with regard to its own values, for example, 

recreational use, provision of seasonal and feeding grounds for wild life and 

marine organisms which are commercially important, and levels of pollution.

B) Abundance of particular resources in a zone with respect to their uniqueness 

or relative scarcity due to competing demand, for instance, fishing grounds.
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C) The sensitivity of the zone to change in terms of its ability to withstand the 

expansion of various human activities, for example, the transfer of 

pollutant(s).

D) That the zone represents distinctive and unusual land forms that are only 

found within this zone, for example, mudflats or coastal sand dunes.

E) That the zone contains rare, endangered or a variety of fauna and flora due to 

the prevalence of various geomorphological features, such as rocky and 

muddy intertidal flats.

F) That the zone provides special habitats for specific commercially important 

species, for example, shrimps.

G) That the zone has valuable aesthetic, historical or commercial values which 

can provide extra national income.

This method has the advantage of indicating the sensitivity of an area with regard to 

its components. If an area is sensitive then an Environmental Impact Assessment is 

required to evaluate the impacts on such components and how they can be mitigated. 

This method also considers the carrying capacity of the area and whether it can 

absorb the projects inputs and outputs, that is, raw materials and wastes. The main 

disadvantage, however, is that this method neglects project thresholds. If both could 

be combined it would appear to be a strong screening approach.

2.10.4 POSITIVE AND NEGATIVE LISTS

A range of tools and processes are available to assess the economic, environmental 

and social implications of different climate-change-mitigation and adaptation 

activities (projects and policies) within the broader context of sustainable 

development. Environmental impact assessments and strategic environmental 

assessments are processes that can incorporate a range of tools and methods 

including decision analytical frameworks, valuation techniques, and criteria and

69



Chapter Two Conceptual Framework ofEIA Methodology and EIA with SD and Experiences of 
__________________________________________EIA in Selected Countries

indicators. Simple checklists, including indicative positive and negative lists of 

activities, can help guide consideration of when use of environmental impact 

assessments and strategic environmental assessments is warranted (Convention on 

Biological Diversity, 2003). The simplest method of screening is to sort possible 

projects, depending on the available scenarios for the activity, into positive and 

negative lists (Baltic University, 2004). Projects on the negative list will not require 

EIA, such as a scenario where transportation needs are solved by train. By contrast, 

Projects such as the need to build a road will require EIA, and will be put on the 

positive list.

Projects on the positive list will then need to be exposed to the second stage, that is, 

scoping, in which the key issues of the projects are defined. Such key issues could 

for a project to build a new road involve the use of de-icing salt, metal pollution, 

accidental spills, and noise. Other key issues that need not be included could, for 

example, be the increase in car accidents, and changes in groundwater flow if 

groundwater level is deep (Baltic University, 2004).

At this stage the problem is defined and the next stage is the preparation of an 

environmental impact statement, involving an analysis of scale significance and 

importance of the key issues. At this point, problems should be sorted and ranked in 

order of importance for the specific activity. Also, inventories are most often made at 

this stage of the essential features of the environment where the activity is taking 

place. An assessment is made which seeks to quantify the influences and an 

evaluation which tries to integrate the influences into a total is the final outcome 

(Baltic University, 2004).
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The positive and negative lists method is simply the preparation of a list by an 

environmental agency which identifies those activities that should be subjected to an 

Environmental Impact Assessment (that is, a positive list) or a list which indicates 

those activities which do not require an Environmental Impact Assessment (that is, a 

negative list).

This screening approach is widely practised in many developed and developing 

countries. For example, Thailand uses such an approach to indicate those projects 

that should be subjected to an Environmental Impact Assessment, such as dams 

(Htun, 1992, p. 228).

The positive and negative lists method has many disadvantages. The list has to be 

reviewed continuously to add new projects, a process that may require legislation to 

enforce it. Actions that are not listed are not necessarily free of adverse impacts. 

This approach also ignores the significance of sensitive areas with regard to their 

commercial, scientific or ecological value.

2.10.5 Two LEVEL MATRIX METHOD

The two-level matrix method is a method developed by the Federal Environmental 

Assessment and Review Office, Canada, to overcome the disadvantages of the 

project thresholds and sensitive area screening approaches. The first level matrix 

provides a broad screening of the proposed activity, while the level two matrix 

focuses on the main environmental impacts screened in the first level matrix (Federal 

Environmental Assessment Review Office, 1978).
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2.10.6 INITIAL ENVIRONMENTAL EXAMINATION (I.E.E.)

The output from the screening process is often a document, referred to as an Initial 

Environmental Examination or Evaluation (IEE) (United Nations, 2003b). The main 

conclusion is a classification of the project according to its likely environmental 

sensitivity. This will determine whether an EIA is needed and, if so, to what detail.

Projects in which the requirement for an environmental impact assessment needs to 

be ascertained, should be subjected to an Initial Environmental Examination, which 

is carried out to determine whether potentially adverse environmental effects are 

significant or whether mitigation measures can be adopted to reduce or eliminate 

these adverse effects. An Initial Environmental Examination or Evaluation requires 

more in depth analysis than applied in the screening procedure (United Nations, 

2003b). Accordingly, an Initial Environmental Examination or Evaluation involves 

more time and resources. An Initial Environmental Examination or Evaluation also 

requires expert advice and technical input from environmental specialists so that 

potential environmental problems can be clearly identified. When an Initial 

Environmental Examination or Evaluation is able to provide a definite solution to 

environmental problems, an environmental impact assessment is not required.

To prepare an IEE, it is necessary to initially make a checklist which succinctly 

describes the project activities to be implemented and natural resources to be affected 

(United Nations, 2003b).

Typical activities, for example, siting of the project, resource demand, waste 

production and regulation, policies and guidelines, are required to be included in the 

Initial Environmental Examination or Evaluation process. For any specific project,
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only a few of these may be significant and therefore the first step is to narrow the list 

of activities likely to produce significant effects on the environment.

This approach is simply the production of a small Environmental Impact Assessment 

in which a preliminary assessment for proposed projects is carried out without 

conducting a detailed assessment.

The preliminary assessment uses the value judgements of experts and can use 

Environmental Impact Assessment methodologies, for example, a questionnaire list 

and matrices to determine the components of the environment which might be 

affected by the implementation of the proposed projects.

An initial Environmental Examination can be undertaken by the Initial 

Environmental Examination manager establishing a multi-disciplinary team to 

identify significant adverse impacts. The result of this method will indicate whether 

or not the proposed development project must be subjected to a full Environmental 

Impact Assessment.

One of the advantages of the Initial Environmental Examination, compared with 

positive or negative lists, is that it ensures all proposed development projects are 

screened to investigate their impacts before consent for implementation is granted. 

However, this approach is rather lengthy and costly, but its advantages are that it 

should help promote sound development, using EIA methodology, and at the same 

time preserve the quality of the environment.

The initial environmental examination mechanism is probably the most suitable for 

the United Arab Emirates, given the centralised nature of the decision-making 

process in the Emirates. The mechanism would not allow decision makers to 

formulate a vague positive list to avoid projects being subjected to an Environmental

73



Chapter Two Conceptual Framework ofEIA Methodology and EIA with SD and Experiences of 
__________________________________________EIA in Selected Countries

Impact Assessment. It is this approach that is required to be implemented to 

conserve the Emirates' environment and help achieve sustainable development, 

because, as indicated above, it helps to promote sound development and preserve the 

quality of the environment.

2.11 THE CONSIDERATION OF ALTERNATIVES

The purpose of an environmental impact evaluation is to comparatively evaluate 

alternative courses of action (Marriott, 1997). The range of alternatives considered 

should include a no-action, or no build, alternative and other reasonable courses of 

action. Early environmental studies considered alternatives as alternatives to the 

proposed action, however, existing studies generally recognise the importance of 

giving all alternatives the same status in the level or degree of analysis and design 

development (Marriott, 1997).

According to Glasson et al. (1999, p. 92), if a project is not screened out and is 

believed to have potentially important impacts on the environment, then an 

Environmental Impact Assessment should be undertaken and, ideally, compared with 

feasible alternatives. In fact, one of the major provisions of impact assessment 

requirements in the United States, and also in certain other countries, is the 

requirement to compare the proposed project with "alternatives" (Westman, 1999, 

p.92). Bulleid (1997, p. 30) also points out that in the United Kingdom, one of the 

intentions of the regulations is that an Environmental Impact Assessment should 

explore alternatives to the proposal.

Glasson et al. (1999) suggest that a thorough consideration of alternatives should 

begin early in the planning process, before the type and scale of development and its 

location have been agreed upon. They add that a number of broad types of
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alternatives can be considered: "the "no action" option, alternative locations, 

alternative scales of the project, alternative processes or equipment, alternative site 

layouts, alternative operating conditions, and alternative ways of dealing with 

environmental impacts" (p. 93).

• The "no action" option refers to environmental conditions if a project were 

not to go ahead (Glasson et al., 1999, p. 93). Consideration of this option is 

required in some countries, for example, the United States. Westman (1985, 

p. 21) indicates that the 1978 CEQ guidelines require agencies to include this 

option in their analysis. He explains that one meaning of no action is "no 

change", that is, the continuation of existing programmes or policies in the 

absence of proposed action; and in the context of new, discrete projects, "no 

action" is the effect of not proceeding with the proposed project. In this case, 

the predictable consequences of no action should be addressed. Glasson et al. 

(1999, p. 128) note that in the United States, "agencies should: consider the 

option of doing nothing; consider alternatives outside the remit of the agency; 

and consider achieving only a part of their objectives in order to reduce 

impact." They add:

"In essence, consideration of the "no action" option is equivalent to a 
discussion of the need for the project: do the benefits of the project 
outweigh its cost? This option is rarely discussed in UK EISS" (pp. 93- 
94).

• The consideration of alternative locations is an essential component of the 

project planning process. In all cases, the siting of projects in 

"environmentally robust" areas, or away from designated or environmentally 

sensitive areas should be taken into consideration (Glasson et al., 1999, p. 

94). An environmentally sensitive area is an "area designated under law as
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being particularly desirable to conserve, protect or enhance, for example, by 

the adoption of particular agricultural methods" (Calow, 1999, p. 94).

• The consideration of different scales of development is also integral to project 

planning. Alternative processes and equipment involve the possibility of 

achieving the same objectives using a different method, for example, waste 

may be incinerated or put in a landfill (Glasson et al., 1994).

• Glasson et al. (1999, p. 94) also indicate that once the location, scale and 

processes of a development have been decided upon, different site layouts can 

still have different impacts, for example, buildings can be sited either 

prominently or to minimise impacts. Similarly, operating conditions can be 

changed to minimise impacts.

The above discussion relating to the consideration of alternatives indicates the 

importance of evaluating alternative courses of action in Abu Dhabi and Dubai 

Emirates in particular, and in the UAE in general. This is because projects and 

policies in the two Emirates should be thoroughly considered and compared with 

alternatives in order to minimise the environmental impacts of projects and policies.

2.12 UNDERSTANDING PROJECT/DEVELOPMENT ACTION

The Town and Country Planning (Assessment of Environmental Effects) Regulations 

1988 (SI No. 1199) (and as amended), Schedule 3, stipulate that "a description of the 

development proposed, comprising information about the site and the design of the 

size of the development" and "the data necessary to identify and assess the main 

effects which that development is likely to have on the environment" are required 

(Department of the Environment/Welsh Office, pp. 35-36). A brief listing of
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information that may be used to describe the project is provided by the Department 

of the Environment (Department of the Environment/Welsh Office, p. 35). Glasson 

et al. (1999, p. 96) comment that this description of a proposed development would, 

at first glance, appear to be one of the more straightforward steps in the 

Environmental Impact Assessment process. They add:

"However, projects may have many dimensions, and relevant information 
may be limited. As a consequence, this first step may pose some challenges. 
Crucial dimensions to be clarified include the purpose of the project, its life- 
cycle, physical presence, process(es), policy extent and associated policies" 
(P- 96).

Glasson et al. (1999, p. 96) assert that an outline of the purpose and rationale of a 

project provides a useful introduction to the project description. They suggest that a 

discussion of purpose should include the rationale for the particular type of project, 

for the choice of the project's location, and for the timing of the development, and it 

should also provide background information on planning and design activities to- 

date.

Every project has a life cycle of activities, and each project description should clarify 

the stages in the life cycle, and their relative duration. The location and physical 

presence of a project should also be clarified at an early stage. Understanding a 

project also involves an understanding of the processes integral to it. The nature, 

origins and destinations of the inputs and outputs, and the timescale over which they 

are expected, must be identified, and such identification should be carried out for 

both physical and socio-economic characteristics. Interactions have to be clearly 

recognised; with many of the socio-economic characteristics following from the 

physical (see Glasson et al., 1999, pp. 96-97 for further details).
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According to Glasson et al. (1999), physical characteristics may include the 

following:

• the land take and physical transformation of a site which may vary 
between different stages of a project's life-cycle;

• the total operation of the process involved (usually illustrated with a 
process-flow diagram);

• the types and quantities of resources used;

• transport requirements (of inputs and outputs);

• the generation of wastes, including estimates of type, quantity and 
strength of aqueous wastes, gaseous and particulate emissions, solid 
wastes, noise and vibration, heat and light, radiation, etc.;

• the potential for accidents, hazards and emergencies; and
• processes for the containment, treatment and disposal of wastes and for 

the containment and handling of accidents; monitoring, and surveillance 
systems.

Socio-economic characteristics, on the other hand, may include the following:

• the labour requirements of a project - including size, duration, sources, 
particular skills' categories and training;

• the provision or otherwise of housing, transport, health and other services 
for the workforce;

• the direct services required for local businesses or other commercial 
organisations;

• the flow of expenditure from the project into the wider community (from 
the employees and subcontracting); and

• the flow of social activities (service demands, community participation, 
community conflict) (Glasson et al., 1999, p. 97).

Projects should also be seen in their planning policy context. Glasson et al. (1999, p. 

97) point out that in the United Kingdom, the main local policy context is outlined 

and detailed in structural and local plans.
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The author's review of understanding project/development action points to its 

importance in the development of projects and policies in Abu Dhabi and Dubai 

Emirates in particular and the UAE in general. The concerned authorities in the two 

Emirates need to provide background information on planning and design activities.

This first part of Chapter Two has provided background details on environmental 

impact assessment and its role in promoting sustainable development. The second 

part will discuss environmental impact assessment procedures in developed and 

developing countries, including the USA, the UK, Canada and the Philippines.
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PART Two: EXPERIENCES OF ENVIRONMENTAL IMPACT 
ASSESSMENT IN DEVELOPED AND 
DEVELOPING COUNTRDZS

2.13 INTRODUCTION

The selection for investigation in this study of more or less developed countries that 

have environmental impact assessment depends on what legislation and procedures 

they have and their appropriateness for dealing with the specific problems 

experienced. The construction of an environmental impact assessment framework 

requires an in-depth knowledge of international experiences in the field of legislation 

and procedures (see Objectives Three and Four, Section 1.3). This knowledge, in 

turn, will contribute to the identification of the most suitable legislation and 

procedures for the environmental situation in the Emirates as a whole, and Abu 

Dhabi and Dubai Emirates in particular, based on the Emirates' specific needs.

Reasons for examining the selected countries' laws and procedures as well as their 

international experiences in the legislative and procedural fields are their possible 

adoption and use while formulating legislation in the Emirates, since legislation and 

procedures relating to environmental impact assessment are presently absent in the 

Emirates (see Objective Two, Chapter One, p. 2), and to demonstrate to 

governmental agencies, decision-makers, and different industries operating in the 

Emirates, particularly the oil industry, the gap between the Emirates and these 

countries in this field.

The selection of more developed countries is made in the light of their experiences in 

environmental impact assessment and similarities between their systems and those of 

the Emirates. In addition, the identification of an environmental impact assessment
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methodology will take into account the cultural and social situation in the Emirates 

(see Chapter Five, Objective Five) when implementing legislation and procedures 

from more developed countries. Questionnaire surveys and interview schedules are 

formulated (see Chapter Four, Section 4. ) and questionnaires distributed to and 

interviews conducted with the research sample in Abu Dhabi and Dubai Emirates to 

achieve the construction of an appropriate environmental impact assessment 

methodology for the Emirates in general (see Chapter Five), and Abu Dhabi and 

Dubai Emirates in particular. It is anticipated that this methodology will identify and 

substantiate the role of environmental impact assessment in the Emirates and 

demonstrate the technical bases to undertake the process of environmental impact 

assessment, with the aim of achieving sustainable development. This approach will 

also contribute to developing regional knowledge in environmental impact 

assessment methodology in Abu Dhabi and Dubai Emirates and promote their role as 

rich repositories of information and data.

For the purposes of the present study, the EIA experiences of the USA, Canada, the 

United Kingdom and the Philippines and Malaysia , Indonesia ,Nigeria are reviewed 

as examples of countries which differ in their political, social, economic, 

demographic concerns, and stages of development. It is neither necessary nor 

feasible to review EIA experiences in all countries, given the time constraints and 

context of the study. The selection of the countries reviewed in this study is due to 

various reasons, including the following. Firstly, it is better to review EIA 

experiences in more than one country rather than only one country, an approach 

adopted previously by some authors, for example, Al-Attar (1997), Barren (1997) 

and Silengo (1996). Secondly, the USA was the first country in the world to 

introduce EIA legislation, procedures and practices, and therefore, has a well-
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established record in this context. Thirdly, Canada also has a long history in EIA 

legislation, procedures and practices, being one of the first countries in the world 

after the USA to introduce such legislation, procedures and practices. Fourthly, the 

UK was selected as an example due to the fact that it is the author's study location 

and has established legislation, procedures and practices, especially after the 

adoption of the European Union Directives in this field. There is a similarity in the 

type of government levels between the UAE and the UK; the UAE has federal and 

local government levels, and the UK has central and local government levels. 

Fifthly, the USA, Canada and the UK are developed countries and therefore provide 

useful lessons and experiences which should be taken into account when constructing 

an environmental impact assessment methodology for Abu Dhabi and Dubai 

Emirates in particular and the Emirates as a whole. The example of a developing 

country, the Philippines, is chosen due to the fact that the Emirates as a whole are 

developing and, as a federation, has been through stages of development similar to 

those of the Philippines.

Environmental impact assessment was first introduced in the United States in 1969 

(Barrow, 1997, p. 166; Glasson et al., 1999, p. 28) when the National Environment 

Protection Act (NEPA) was passed, not as a policing action but to reform federal 

policy-making and to influence the private sector, the hope at the time being to 

transform and reorientate EIA values. Since the enactment of the USA's NEPA, 

environmental impact assessment systems have been established in various forms 

throughout the world, beginning with more developed countries, for example, 

Canada in 1973, West Germany in 1975, France in 1976, and later in less developed 

countries (Glasson et al., 1999, p. 37). It is thus a relatively new planning and 

decision-making tool. EIA experiences in the United States, Canada, and the United
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Kingdom, as examples of developed countries, and the Philippines, Malaysia , 

Indonesia .Nigeria as an example of a developing country, are presented below. The 

Philippines, Malaysia , Indonesia ,Nigeria is selected as an example of a developing 

country, due to similarities between the UAE and the Philippines, Malaysia , 

Indonesia .Nigeria in attitude, and orientation. The proposed a conceptual framework 

involves referring projects to specialised technical agencies (technical staff) before 

referring them to decision-makers, reassessment of projects by technical experts 

(using several EIA methodologies) in the event there are some defects by decision- 

makers, the necessity of referring recommendations to technical experts and 

planners.

2.14 Experiences of EIA in the United States

As indicated above, the NEPA was the first legislation to require environmental 

impact assessment systems. The purposes of this Act, as stipulated in Section 2, are: 

To declare a national policy which will encourage productive and enjoyable 

harmony between man and his environment; to promote efforts which will prevent or 

eliminate damage to the environment and biosphere and stimulate the health and 

welfare of man; to enrich the understanding of the ecological systems and natural 

resources important to the Nation; and to establish a Council on Environmental 

Quality" (U.S. Department of Transportation, 2001). The NEPA is in many ways an 

anomaly, "strengthened by what should be amendments weakening it, and 

interpreted by the courts to have powers that were not originally intended" (Glasson 

et al., 1999, p. 29). Several proposals to establish a national environmental policy 

were discussed in the Senate and House of Representatives (HR) in the early 1960s. 

However, Bill SI075, introduced in February 1969, proposed a programme of
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federally-funded ecological research and the establishment of a Council on 

Environmental Quality (CEQ). A similar Bill, HR6750, proposed the formation of a 

CEQ and a brief statement on national policy (Glasson et al., 1999). The Council on 

Environmental Quality (CEQ) was established by the NEPA in the Executive Office 

of the President, consisting of three presidentially appointed members and assisted 

by a small professional staff (Stoel, Jr. and Scherr, 1978). One of its duties is to 

provide assistance and guidance to other federal agencies in complying with the 

NEPA. In 1971 the CEQ issued comprehensive NEPA Guidelines that have since 

been revised.

The NEPA is a generally-worded law which required substantial early interpretation. 

The CEQ prepared guidelines to assist in the Act's interpretation. Nonetheless, 

much of the NEPA's strength came from early court rulings, and it was viewed by 

environmental activists as a significant vehicle for preventing environmental harm. 

The early 1970s saw a series of influential lawsuits and court decisions based on it. 

Examples included challenging an agency's decision not to prepare an environmental 

impact assessment; challenging the adequacy of an agency's environmental impact 

assessment; and challenging an agency's substantive decision, namely, its decision to 

allow or not to allow a project to proceed in light of the contents of its environmental 

impact statement. Further details are provided by Barrow (1997) and Glasson et al. 

(1999).

The NEPA became part of US law on the 1st January, 1970, and, while not perfect, 

has been effective as an instrument of public concern as well as a mechanism to limit 

environmental degradation through development (Sheate 1994). Nonetheless, any 

discussion of the NEPA appears to focus on its ambiguity and generality of wording,
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and of the subsequent court actions that were thought necessary to fully define the 

NEPA's meaning and scope of application (Wood 1995).

The considerable impact of the NEPA and the passion aroused in support of and in 

opposition to it, as Liroff (1974) puts it, can be traced to the vagueness of the law. In 

fact, most reviews of it, particularly earlier ones, have made reference to it as lacking 

specificity (Liroff, 1974), lacking precision (Clark et al., 1980), and being simply a 

statement of good faith (O'Riordan and Sewell, 1981) and rhetoric (Clark et al., 

1980). The most important terms that lacked definition included: significant effect 

on the quality of the human environment" and "environment"'. This led to the 

preparation of extensive environmental impact statements (EISs) with much data 

irrelevant for decision-making. Further, many questions have been left to the 

administrative agencies and courts to resolve and implement. Accordingly, the 

liberal interpretations of the courts have allowed greater access of environmentalists 

to the decision making process, which is probably the reason for the growing public 

enthusiasm for environmental decision making (O'Riordan and Sewell, 1981). It is 

also possible that due to ambiguity many agencies initially experienced difficulties 

with the NEPA impact statement requirement. According to Stoel, Jr and Scherr 

(1978), some development-oriented agencies, for example, the Department of the 

Interior, were slow to comply with the EIS requirement since it forced them to alter 

their long-standing ways of doing business and threatened the viability of projects 

they favoured. Not only that, even some agencies with good intentions were 

handicapped by the lack of a methodology and trained personnel required by the 

NEPA's interdisciplinary approach to decision-making.
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The EIS requirement contains the following as a result of public and institutional 

consultation:

1. Description of the proposed action, its purposes and description of the 

environment affected.

2. Relationship to land-use plans, policies, and controls for the affected 

area.

3. Probable impact (positive or negative, primary or secondary, direct or 

indirect) and their environmental implications.

4. Consideration of alternatives.

5. Probable adverse effects which cannot be avoided should the proposal 

be implemented.

6. Relationship between local and short term uses and long-term 

environmental considerations.

7. Irreversible and irretrievable commitment of resources.

8. Description of other federal considerations to offset adverse 

environmental effects of proposed action and the relation of these to 

the alternatives considered.

The NEPA has three provisions: to define the policy of environmental enhancement, 

to use a "systematic and interdisciplinary approach" to quantify decision making, and 

to establish the Council on Environmental Quality (CEQ) to offer guidance on the 

NEPA and conduct research into EIA (CEQ 1999). Notably, the Act makes specific 

reference to the integrated use of natural and social sciences to ensure that presently 

unquantified environmental amenities and values may be given appropriate
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consideration in decision making along with economic and technical considerations 

(CEQ 1999).

There appears to be a generally unsympathetic view of the NEPA, principally held 

by European observers. Glasson et al. (1999) describe the NEPA as a fluke, 

strengthened by opportunistic litigation in the court system; implying that 

environmental lawyers have taken advantage of legislative ambiguity to create a tool 

for lucrative anti-government litigation. They suggest that the CEQ has failed to 

produce competent guidelines and that court delays have been expensive and time 

consuming; to the extent that some projects have become uneconomic. The 

environment of litigation also produces EIA documents which are very lengthy, 

verbose and deliberately legally neutral (Glasson et al 1999). Wood (1995) cites the 

case of the EIA for the Trans Alaskan pipeline which was two metres thick. Sheate 

(1994) points to the CEQ's lack of financial resources as the reason for its lack of 

intervention in disputes, relying more on the courts as arbiter. The Environmental 

Impact Assessment Procedure in the USA is presented in Figure 2.3
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Figure 2.3 
EIA Procedure in the USA

Federal Agency (FA) determines whether the proposed action needs an EIS

Either by deciding if category 
exclusion is applied

Or by the preparation by FA of a 
simplified Environmental Assessment

If FA finds the need for an EIS, it publishes a "Notice 
of Intent" to prepare it

FA announces the scoping process - meeting with the 
affected deferral state, local agencies and 
representatives of the public affected

Proponent prepares a draft EIS that will circulate 
during 45 days

Consultation of 
interested public

1
Consultation with official 
agencies

Comments are co-ordinated and integrated in the final 
EIS

EIS is filed by EPA and circulates for at least 30 days 
before the decision-making

After the decision has been taken the agency prepares 
and publishes a "Record of Decision" stating how the 
EIS has been taken into account in decision-making

If FA finds no need for an 
EIS, it publishes a "Finding 
of No Significant Impact"
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This review of EIA legislation, procedure and practice in the USA reveals that the 

USA has long experience and practice in this field, being the first country in the 

world to pioneer EIA practices. Its vast experience can be used to formulate EIA 

legislation, procedures and practices in the UAE as a whole, and Abu Dhabi and 

Dubai Emirates in particular, taking into consideration the cultural differences 

between the two countries. The American experience relating to the construction of 

modern projects could be usefully transferred and implemented in the context of the 

two Emirates (see Chapter Seven).

It is also possible for the Emirates to benefit from the USA's experience in 

developing decision-makers' experience and expertise in the field of EIA, by 

developing appropriate procedures and practices, and establishing specialist agencies 

in the field of EIA to help formulate legislation, procedures and practices relevant to 

Abu Dhabi and Dubai Emirates in particular.

2.15 Experiences of EIA in Canada

Canada started to test environmental impact assessment in 1969, and the Federal 

Cabinet decided, in 1973, to adopt a federal-level impact assessment system 

(Barrow, 1997). The Federal Environmental Assessment Review was implemented 

in 1974, and amended twice in 1977 and 1984, as a policy rather than law (Bowden 

and Curtis, 1988; Barrow, 1997). An Environmental Protection Act was passed in 

1989 and various arrangements were in place during the 1990s (Barrow, 1997). 

Environmental Assessment is currently legislated in all ten Canadian provinces, 

where the requirements for environmental assessment in each province are 

established under various provincial-level acts and regulations, and hence provisions
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and requirements for higher-order policy, plan, and programme (PPPs) assessment 

also vary by provincial jurisdiction in Table 2.1. (Noble, 2004).

Table 2.1 Provincial environmental assessment legislation and 

provision for PPP assessment

Jurisdiction
Alberta

British Columbia

Manitoba
New Brunswick
Newfoundland
Nova Scotia
Ontario
Prince Edward 
Island
Quebec
Saskatchewan

EA legislation
Environmental Protection and 
Enhancement Act
Environmental Assessment Act

Environmental Act
Clean Environment Act
Environmental Protection Act
Environmental Act
Environmental Assessment Act
Environmental Protection Act

Environmental Quality Act
Environmental Assessment Act

Strategic Scope*
-

Policies, plans, practices, 
procedures
-
Programmes
-
policy, plan, programme
plans, programmes
-

-
forestry plans

*Refers to provisions of requirements for EA above the project level of policies, 
plans, or programmes (Source: Noble, 2004, p. 354).
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As in other industrialised countries, the public and political recognition of the 

seriousness of environmental problems remains a very visible item on the Canadian 

national agenda. Responding to persistent public concerns, all levels of government 

in Canada have passed pieces of legislation to protect and improve the health of the 

natural environment (Sadar, 1997).

At the federal level, a number of steps have been taken in support of Canada's roles 

and responsibilities for protecting its own as well as the global environment. The 

passage of the Canadian Environmental Assessment Act (CEAA) was one of several 

measures taken in support of this mission.

The CEAA was circulated by the federal Government in January, 1995. The Act 

now provides a legal base for EIA as practised by the federal Government of Canada 

(Sadar, 1997), since it is commonly agreed that the most effective preventative 

measure is Environmental Impact Assessment (EIA) to prevent unnecessary damage 

of the biophysical and social environments. Moreover, the Brundtland Commission 

specifically recommended EIA as an important tool for sustainable development. 

The federal Environmental Assessment Review Office supervises the EIA system. 

Consultation by the public is extensive, and called for at various stages of the 

assessment, culminating in a series of public meetings. The Federal Environmental 

Assessment Process under the CEAA is governed by the following guiding principles 

(Sadar, 1997):

• All stages of the development proposal in which the federal Government's 

money or property is involved or in which government approval is required, 

should be examined for their environmental and related social impacts.
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These stages include the pre-construction, construction, operation and 

abandonment phases of the proposed project.

• Those responsible for proposing the project have the responsibility to conduct 

EIA, that is, a self-assessment process.

• The affected public must be involved in discussing the distribution of benefits 

and risks associated with the proposal.

• The conclusions and recommendations resulting from such a process are of 

an advisory nature only and are not binding on decision makers.

In 1999 the Canadian Cabinet Directive on the environmental assessment of policies,

plans, and programmes (PPPs) was introduced, and since then higher-order

environmental assessment has been receiving increased attention in Canada (Noble,

2004).

The National Capital Commission (2004) reports that environmental assessment is

necessary for various reasons, such as it:

• helps the federal government fulfil its commitments to protect the 

environment while encouraging economic development;

• examines potential changes to the natural environment that may be caused by 

a proposed project, effects of the environment on the project, and the effects 

of the project on health, cultural heritage and socio-economic conditions;

• provides a routine check that proposals comply with federal, provincial and 

municipal environmental legislation and policies such as the Canadian 

Environmental Protection Act, the Federal Policy on Wetland Conservation 

and provincial environmental legislation;
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• defines clear procedures for systematically incorporating environmental 

factors early in the planning process;

• provides checklists and guidelines for step-by-step analysis of the impacts of 

proposed projects on the environment, and the design of measures to avoid or 

minimise these impacts;

• encourages individuals to share their views on and knowledge of 

environmental issues during the planning process;

• provides stakeholders (for example, local government) and the public with a 

variety of opportunities to influence decisions by offering ideas on plans and 

relevant projects;

• can save time and money in the long run; and

• when public concerns are understood and project-environment interactions 

are reviewed from the start, costly delays and unexpected complications can 

be avoided.

The National Capital Commission (2004) also maintains that screening is the most 

common type of environmental assessment, since 95 per cent or more of all 

proposals can be assessed through an environmental screening. The Commission 

adds that the time, length and depth of analysis required for a screening depends on 

the extent of the project and the probable environmental effects, and that the results 

of a screening may appear as a two-page review or a long, detailed report. 

The Canadian Environmental Assessment Agency requires a screening to include the 

following information:

• description of project activities;

• description of the environment;
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• environmental constraints, their interrelationships and sensitivity to 

disturbances

• environmental effects;

• potential and cumulative effects of project activities, including possible 

accidents, on valued environmental components;

• proposed mitigation measures;

• measures to be taken to avoid or minimise environmental impacts;

• determination of significance;

• a statement of whether the adverse environmental effects, after mitigation 

measures, are significant or uncertain;

• screening conclusion;

• statement and rationale of the screening conclusion; and

• departmental or agency contact.

The Canadian Environmental Assessment Agency also requires, depending on the 

nature and complexity of the proposal, the following additional information:

• need for the project;

• alternatives to the project;

• other ways to carry out the project;

• record of expert department consultation;

• record of public consultation;

• site photographs;

• site analysis or inventory map;

• follow-up programmes; and

• supporting materials, such as technical studies.

The above review of the Canadian experience in the field of EIA shows that it is 

suitable for implementation in Abu Dhabi and Dubai Emirates at the local 

government level, and in the UAE as a whole at the federal level. Formulation of 

EIA Acts in the Emirates as undertaken by Canada will provide a legal base for the 

practice of EIA by the UAE federal government. Adoption of legislation, acts,
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procedures and practices of the Canadian EIA system relevant to the situation in Abu 

Dhabi and Dubai Emirates will also facilitate environmental impact assessment.

There is also a similarity between Canada and the UAE in that the former comprises 

ten provinces while the latter consists of a federation of seven Emirates, which differ 

in extent of area, population, urbanisation and industrialisation. The adoption of the 

Canadian experience relevant to the Emirates will contribute to reducing or 

mitigating environmental degradation in Abu Dhabi and Dubai Emirates and 

encouraging public participation in the environmental impact assessment of projects 

and policies in the Emirates as a whole.

2.16 Experiences of EIA in the United Kingdom

The UK authorities have used a different terminology to that generally adopted 

elsewhere. For instance, 'environmental assessment' instead of 'environmental 

impact assessment' and 'environmental statement' instead of 'environmental impact 

statement' (see Section 2.1, p. 12).

There was post-war consensus in the United Kingdom of the need to protect rural 

and coastal environments from uncontrolled urban and industrial development 

(Turnbull, 1988). The well known war time reports of Barlow, Scott and Uthwatt 

prepared the way for the subsequent Town and Country Planning Acts, and the 1948 

National Parks and Access to the Countryside Act included conversion measures and 

a system of state nature reserves. However, since that time, the infringement of 

towns and industrial development on the rural environment has continued, in 

addition to the growing demand for outdoor recreational and other facilities.
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Economic growth and urban development, reflected by the impact of offshore and 

onshore oil and gas discoveries in Scotland, has highlighted the case for protective 

and careful planning of the natural and man-made environment (Turnbull, 1988).

Many of the detailed aspects of protecting the environment from airborne and other 

forms of pollution were carried out at local government level with the advice of the 

Industrial Pollution Inspectorate, River Purification Boards, the Health and Safety 

Executive, and other agencies. Overall planning and management strategy was 

needed to co-ordinate interests in the protection and enhancement of the environment 

(Turnbull, 1988).

The administrative implications of introducing a formal impact assessment system 

were examined first by consultants to the Department of Environment (Catlow and 

Thirwall, 1977; Turnbull, 1988). The consultants' recommended approaches were 

later adopted by both public and private sectors, and the government indicated that it 

wanted to see environmental impact assessment extended to major developments 

affecting environmentally sensitive areas. Planning authorities were required to 

agree, at as early a stage as possible, the need for, form of, and methods of preparing 

an impact assessment, including the distribution of responsibility for undertaking the 

work.

Questions were asked relating to how the decision-making procedures would operate 

and whether or not planning authorities should extend the scope of assessment to 

cover issues specifically raised by interested parties. The adoption of the EC 

Directive on environmental assessment (Commission of the European Economic 

Communities, 1985) imposes new mandatory requirements in the use, content and 

conduct of assessment, and places the responsibility for preparing the environmental
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impact assessment and its content with the developer, contrary to existing practice 

which stipulated that the planning authority should do this with the assistance of the 

developer. The advantages of joint assessment, according to Turnbull (1988), are the 

reduced probability of duplicated effort and the avoidance of partial and biased 

assessment following from the developer being judge and jury of his own project. 

Nonetheless, some developers may be reluctant to provide project information or 

accept the importance of environmental matters, and hence they risk conflict with 

planning authorities.

The Scottish Office was the first to provide guidance on how to approach appraisal 

of the impact of oil and gas-related developments, and advised local authorities to 

ask questions relating to the proposal and to discuss methods of undertaking an 

impact analysis.

Between 1976 and 1980 research and planning activity focused on the environmental 

implications of constructing a gas-gathering pipeline system in the North Sea with a 

landfill at the St. Fregus terminal north of Aberdeen, including detailed engineering 

and environmental assessment of overland and undersea pipeline routeings; choice of 

alternative terminal and processing sites on the Moray Firth coast; and major land 

reclamation possibilities (Turnbull, 1988). The simultaneous discovery in the Moray 

Firth of commercial quantities of oil about 25 km offshore, and the intention of the 

developer to bring the oil ashore by tankers, resulted in considerable controversy 

over the technical and environmental issues involved. The Department of Energy, 

for the first time, requested the offshore developer to commission an environmental 

impact assessment to help assess the technical feasibility and cost implications of an 

undersea pipeline to the shore, and test the integrity of the proposed offshore tanker
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system. The study examined the potential effect of three modes of bringing the oil 

ashore on the marine and shore environment comprising about 300 km of coastline. 

This brought together a substantial amount of information and knowledge of the 

coastal conditions in the Moray Firth area (Turnbull, 1988).

By 1980, about thirteen major environmental assessments were being carried out for 

oil-related development; other projects included a hydro pump-storage proposal, 

alternative water catchment schemes, major road alignments, and overhead 

electricity transmission routes. These studies were undertaken in various ways. The 

first consultant's reports involved a regional assessment of alternative sites for 

concrete platform construction. Others were carried out by the planning authorities 

concerned, employing consultants on some occasions to cover specialised aspects, 

such as noise, pollution, risk and hazard (Turnbull, 1988).

At the request of central and local government, developers commissioned reports 

from consultants, and some appraisals were aimed at anticipating possible 

developments rather than responding to specific projects. This was the first time 

environmental impact assessment was appreciated as a tool for use in forward 

contingency planning through the selection of suitable sites for large-scale industrial 

development.

The first comprehensive environmental survey and assessment on a sub-regional 

scale examined the likely impact of potential petrochemical developments 

(Economic Intelligence Unit, 1975). This study was commissioned in 1972 and 

extended in 1987 to include an engineering and environmental feasibility study of 

potential harbour sites (Rendell-Palmer and Tritton, 1978). Other important research
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followed the commissioning by central government of the Manual for the 

Assessment of Major Development Proposals (PADC, 1981).

The need for environmental impact assessment in the United Kingdom is derived 

from the European Union Directive on the assessment of certain public and private 

projects on the environment, first introduced in 1985 (European Community 

Directive 85/337/EEC (CEC) and amended in 1997. It was incorporated into UK 

legislation in 1988 and the current Regulations date from 1999 (Carroll and Turpin, 

2002). Glasson et al. (1999, p. 39) argue that:

"it is quite possible that without pressure from the European Commission 
such legislation would never have been enacted, since the UK government 
felt that its existing planning system more than adequately controlled 
environmentally unsuitable developments. However, this does not mean that 
the UK had no EIA system at all before 1988; many EIS were prepared 
voluntarily or at the request of local authorities, and guidelines for EIA 
preparation were drawn up".

Wood (1988) indicates that it took 20 drafts and more than 15 years to finalise this 

Directive, and as with the framers of the NEPA in the United States, the CEC felt 

that "...effects of the environment should be taken into account at the earliest 

possible stage in all technical planning and decision making processes." The 

Directive was then updated and amended in 1997' (Jain et al., 2002).

hi fact, the United Kingdom had, from the late 1940s, a well-developed, if somewhat 

ad hoc application (ad hoc methods are described in Chapter Four, Section 4,6.7), 

land use planning system and used public inquiries, often chaired by a judge, to fulfil 

a purpose similar to that of environmental impact assessment (Barrow, 1997). The 

United States had nothing like this system prior to the National Environmental Policy 

Act (Wood, 1995; Barrow, 1997). The Town and Country Planning Acts (especially
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those of 1947 and 1971, and the later amendment in 1977) empowered ministers to 

select which developments needed a public inquiry.

Acceptance of the European directive was predicated on the assumption that it would 

only apply to a very limited number of projects. However, Wood (1991) notes that 

legal advice rendered this position untenable and the number of EISs produced was 

in fact running at perhaps twelve per month rather than twelve per year.

A large number of different mandatory regulations relating to environmental impact 

assessment have been made or are proposed, such as those relating to the town and 

country planning system in England and Wales (SI 1988, No. 1199) (Wood, 1991). 

More projects are dealt with under the provisions of these planning regulations than 

under all regulations combined. The regulations integrating environmental impact 

assessment into the planning system translate the provisions of the Directive into 

British planning practice.

Major projects for which environmental impact assessment may be required are 

listed in the Directive and Regulations, and are divided into Schedule 1 and Schedule 

2 developments (Carroll and Turpin, 2002). Schedule 1 projects, for example, 

nuclear power stations, always require environmental impact assessment, whereas 

Schedule 2 projects are those listed in the Regulations and where environmental 

impact assessment will only be required if significant environmental effects are 

likely to arise (Carroll and Turpin, 2002). The Department of the Environment, 

Transport and the Regions (1999) sets criteria and thresholds for significance in its 

Circular 02/99. The key word is significance and the Circular suggests three main 

criteria of significance:

• major developments;
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• environmentally sensitive locations; and

• complex developments with hazardous effects.

Schedule 1 projects are not permitted developments and always require submission 

of a planning application and an Environmental Statement. Permitted Development 

Rights (PDRs) for Schedule 2 projects are also withdrawn unless the planning 

authority has given a screening opinion that EIA is not required (Carroll and Turpin, 

2002).

However, there is a third category, Schedule 3 developments, which consist of a list 

of the mandatory requirements together with a list of information that 'may' be 

provided, where it is relevant and reasonable to do so (Wood, 1991). 'Environmental 

information' consists of the developer's EIS (environmental impact statement) along 

with the representations of consultees and members of the public regarding the EIS. 

Planning permission cannot be granted unless account has been taken of the 

environmental information. There is a stipulation for a developer to apply to the 

Secretary of State for a 'direction' as to whether an EIS is needed or not, where the 

developer disagrees with the local planning authority's 'opinion' regarding this issue. 

In the event that the developer fails to apply to the Secretary of State for a direction 

or to accept the local authority's opinion that an EIS is required, the application is 

deemed to be refused without any right of appeal (Wood, 1991).

Wood (1991) also reports that the time allowed for a local planning authority to 

consider an application for planning permission accompanied by an EIS is extended 

from eight to sixteen weeks. The local planning authority is allowed to request the 

applicant to provide additional information regarding environmental impacts, 

although the developer's right to appeal against non-determination of the application
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remains. The range of statutory consultees is extended from the normal set to 

include the Countryside Commission, the Nature Conservancy Council and Her 

Majesty's Inspectorate of Pollution (Wood and McDonic, 1989).

The UK EIA regulations provide much detail about implementation in a central 

government advisory circular that sets out current policy on environmental impact 

assessment. The Department of the Environment (1988) Circular makes it clear that 

compliance with the Directive should be meaningful. A substantial part of the 

circular is devoted to the criteria and thresholds to be used in determining whether 

Schedule 2 projects should be subject to EIA. For instance, EIA is normally required 

for new opencast coal mines over 50 ha. in extent, for new waste disposal sites with a 

capacity of over 75,000 tonnes per annum, and for new manufacturing plants 

'requiring sites in the range of 20 to 30 ha. or above (Wood, 1991).

The Department of the Environment recommends the need for consultation with the 

environmental control authorities concerned, such as Her Majesty's Inspectorate of 

Pollution, the Health and Safety Executive, the National Rivers Authority, the 

environmental health authority, the Nature Conservancy Council, and the 

Countryside Commission, in order to determine whether an EIS is needed. It also 

advises caution: the need for consent under other legislation is not in itself a 

justification for EIA in the UK. The Department of the Environment suggests that 

EIA may be specifically appropriate where projects of more than local importance 

depart significantly from approved development plans (Department of the 

Environment, 1988). The Circular envisages that a small number of projects with 

particularly complex and potentially adverse effects require EIA, including 

'industrial projects involving emissions that are potentially hazardous to humans and
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nature, such as, discharges of potentially hazardous effluent into the headwaters of a 

river system (Department of the Environment, 1988). In the main, the relevance of 

pollution in planning decisions and the value of anticipating pollution and mitigating 

it are stressed in a positive fashion in the Circular (Wood, 1991).

The main steps of the EIA process for UK planning decisions are illustrated in Figure

2.4.
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ALTERNATIVES/DESIGN Project Initiated

Schedule 2 project

Schedule 1 project

SCREENING Application of indicative 
Criteria, thresholds

EIA Required

Other proposal

EIA not required

SCOPING

Proponent may request scoping 
opinion

EIA REPORT PREPARATION Proponent describes site &
proposal, forecasts effects,
determines significance,

mitigates impacts, prepares ES

Public Review

REVIEW
Proponent submits 
Further information

DECISION-MAKING
LPA evaluates ES, 
Comments received

±
LPA makes decision

MONITORING

Monitoring

Figure 2.4. Main Steps in the EIA Process for UK Planning Decision 
(Source: http:www.rtpi.org.uk/resources/publications/eia/16.pdf)
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The United Kingdom has chosen the informal approach and the reluctance to adopt a 

formal system is based on the belief that it will cause expensive delays in project 

implementation, and increase the costs of the planning system (Clarke et al., 1991).

Environmental impact assessment in the UK applies to major developments for 

which planning approval is needed from local authorities in accordance with the 

provisions of the Town and Country Planning Act, 1990, as well as to many projects 

that are outside the planning system and require authorisation from other agencies, 

such as: trunk roads and motorways; power stations, overhead power lines and long 

distance oil and gas pipelines; afforestation; land drainage improvements, including 

flood and coastal defence; ports and harbours, marine fish farming, marine dredging 

for minerals; and projects under the Transport and Works Acts 1992, for example, 

railways, and inland waterways (Carroll and Turpin, 2002).

The purposes of environmental impact assessment in the UK are environmental 

protection, design and planning, and management. With regard to environmental 

protection, the EC Directive was promoted by the Trade Department of the European 

Commission to ensure that a level playing field prevails in the competitive conditions 

of a common market. Nonetheless, the stated aim and, according to Carroll and 

Turpin (2002), the one that is often overlooked, is in the Preamble to the 1985 

Directive:

"...the best environmental policy consists in preventing the creation of 
pollution or nuisances at sources, rather than subsequently trying to 
counteract their effects; ... [and] to take effects on the environment into 
account at the earliest possible stage in all the technical planning and 
decision-making processes;..."
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Accordingly, environmental impact assessment is actually about the reduction or 

minimisation of pollution in its widest sense. Carroll and Turpin (2002) state that 

while environmental impact assessment is part of the planning system in the UK, 

separate approvals may also be required for certain developments, for instance, 

Pollution Prevention and Control (PPC), land drainage, and discharge consents. UK 

Planning authorities look to other agencies to confirm compliance or satisfactory 

standards, including Planning Policy Guidance (PPG) 23: Planning and Pollution 

Control which encourages approval procedures to run concurrently to avoid 

duplication of controls.

The integration of the emerging design of a development into the environmental 

impact assessment process can ensure a proposal with the least damaging 

environmental effects is attained. This helps facilitate consideration of alternative 

approaches to development and leads to a more robust planning application. The 

design can be influenced such that major changes or difficult planning conditions are 

not needed too late in the project programme by taking account at the earliest 

possible stage issues such as the design development, the process, location and site 

(Carroll and Turpin, 2002).

Environmental impact assessment can also be employed as a management tool, 

contribute to environmental risk management, identify hazards at the design stage 

and present the opportunity to design them out, and also help to ensure risks are 

managed throughout the project. The commitment to environmental management 

made in the environmental statement can be stipulated by regulators and incorporated 

into contract documents, hence ensuring continued protection of the environment 

from construction through to final restoration (Carroll and Turpin, 2002).
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As regards the process of environmental impact assessment in the UK, 

environmental issues that may be significant in the context of the proposed 

development are identified by the scoping exercise. The UK environmental impact 

assessment process comprises a review of existing information obtained through 

desk studies and site surveys, and for each significant environmental issue baseline 

conditions are identified and the likely effects of the development are then predicted. 

The magnitude and significance of the effects, including indirect and cumulative, are 

then assessed (Carrol and Turpin, 2002). Mitigation measures are incorporated 

throughout the iterative process of design and environmental impact assessment so as 

to accomplish a 'no net loss' to the environment. Consultation is intrinsic to the 

environmental impact assessment and continues throughout, involving statutory and 

non-statutory consultees and the public as well (Carroll and Turpin, 2002).

The Regulations and the Directive provide for what should be incorporated in an 

environmental statement, including:

• description of the site and development;

• outline of the main alternative studied;

• significant direct and indirect effects;

• measures to prevent, reduce or offset significant adverse effects; and

• non-technical summary (NTS).

The environmental impact assessment process continues through to determination; 

approval may be made with conditions. The Department of the Environment (1995) 

provides for the preparation of environment statements.

In the UK, impact identification brings together project characteristics and baseline 

environmental parameters of the chosen location for development. A number of
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methods have been utilised to assist in the identification of the major impacts, which 

then require further assessment (prediction and evaluation). However, these 

methods, listed below, cannot be fully divorced from the latter procedures (i.e. some 

may be used in prediction and evaluation) (Environmental Impact Assessment, 

http://www.scan-uk.mmu.ac.uk/Topics/eia.html).

• Checklists

• Matrices

• Quantitative methods

• Networks

• Overlay Maps

This means that more than one method are used to identify impacts of projects on the 

environment.

There are a wide range of techniques and methods for impact assessment which are 

available to undertake EIA. The same techniques can be applied to the assessment of 

indirect and cumulative impacts and impact interactions. They can be divided into 

those that are analytical or quantitative in nature and those that are planning 

orientated (Parr, 1999):

1. Analytical Methods

• Spatial Analysis

• Network Analysis

• Biogeographic Analysis

• Interactive Matrices

• Ecological Modelling

2. Expert Opinion

• Planning Methods
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• Multi-criteria evaluation

• Programming models

• Land suitability evaluation

• Process guidelines

In practice, the application of these techniques for the identification and assessment

of impacts is either limited or has not been developed to its full potential.

To conclude it is worth noting that the aim of the EIA process is to provide

information about a proposal's environmental impact to the developer, public and

decision-makers so that a better decision can be made. Consequently, public

participation has to be a central element in any effective EIA; primarily it can assist

in:

• determining scope of EIA;

• evaluating significance of impacts;

• providing specialist knowledge about site;

• proposing mitigation measures;

• ensuring EIA is objective, truthful and complete ;

• monitoring any conditions.

However, public participation is notoriously difficult to achieve and can often require 

substantial time and financial resources. Thus, it is not surprising that consultation 

with the public is most often very limited and even none existent in some cases. This 

area remains a major challenge for EIA practitioners! (Environmental Impact 

Assessment, http://www.scan-uk.mniu.ac.uk/Topics/eia.html).
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A review of UK experiences in the field of EIA in terms of legislation and 

procedures suggests the possibility of transferring and implementing these where 

relevant in Abu Dhabi and Dubai Emirates.

UK legislation and procedures could be beneficial to both Emirates since, as 

indicated above, the implementation of UK EIA regulations is clearly explained and 

a central government advisory circular sets out current policy on environmental 

impact assessment and all decisions in the UAE are made at the federal (central) 

government level.

2.17 Experiences of EIA in the Philippines

In the 1960s and 1970s, national development policies were guided by a series of 

economic plans and strong presidential power. By the mid 1970s, however, 

deterioration in environmental quality became exceptionally noticeable, particularly 

in Manila (Briffett, 1999). Manila had to cope with the legacy of mismanagement 

and a lack of institutional power to provide the necessary infrastructure to cope with 

the urban problems of industrial and waste pollution, lack of land-use planning and 

development control, and the absence of comprehensive environmental management 

and protection (Briffett, 1999; Carino, 1993).

The Philippines adopted the environmental impact assessment process in 1977 

through the Philippines Environmental Policy (Presidential Decree 1151). The 

environmental impact assessment system was established in 1978 by Presidential 

Decree No. 1586, and defined of scope, organisation, and sanctions for non- 

conformance (Cooper and Elliot, 2000). According to Lowry and Carpenter (1985), 

in late 1981, a Presidential Decree established the EIA procedure to be implemented 

by the National Environmental Protection Council (NEPC), which replaced the
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procedure in effect since 1977 that had proven to be overly ambitious. EIA is 

required for three types of public and private projects (heavy industry, resource 

extraction, and infrastructures) and 12 types of 'environmentally critical areas' 

(mangroves, coral reefs, etc.). Main responsibility for initiating an EIA process, the 

actual review, and issuance of the Environmental Compliance Certificate rests with 

the NEPC. Each relevant agency is required to establish its own environmental unit 

to work with the NEPC, which is a policy-making council and a coordinating and 

unifying body . After the project proponent prepares the EIA, it is circulated for 

comment and sometimes a public hearing is held. The NEPC approves the EIA or 

returns it for revision or for inclusion of protective measures (Lowry and Carpenter, 

1985). The environmental impact assessment system has evolved to become a 

regulatory mechanism and the main tool for environmental management. The EIA 

has to be submitted to the appropriate government department first and then 

circulated for comment to other departments, including the NEPC.

The experience of the Philippines in the field of EIA appears to be of special 

significance to the UAE in general and Abu Dhabi and Dubai Emirates in particular. 

This is due to the fact that the Philippines resemble the UAE in terms of the political 

context, both are federal states with several to many local governments. Both are 

also developing countries. Moreover, from a social point of view, both the 

Philippines and the UAE bear some resemblance to each other, since both are Asian 

countries, with strong family ties.

In the Philippines, there is evidence that sophisticated mathematical models are used 

for air and water quality assessment in the environmental assessment of large energy 

and infrastructure projects (Lohani et al., 1997, Chapter 3). For example, the

111



Chapter Two Conceptual Framework ofEIA Methodology and El A with SD and Experiences of 
__________________________________________EIA in Selected Countries

National Power Corporation uses air dispersion models for the assessment of 

environmental effects of thermal generating stations for EIA methodology. 

• Implementation of EIA and the Social and Cultural Environment

Most developed countries recognise the importance of local people's participation in 

decision-making and have tried to ensure that participation. Evidence exists that this 

is the case in Southeast Asian countries, where many provisions in legislation refer to 

local people's participation (Indonesia, Malaysia and the Philippines) (Komatsui, 

1998).

The need for harmony between human settlements and the ecological system was 

identified in the Philippines Development Plan 1978-1982. The consequences of 

population growth, rapid urbanisation and industrial activities have created an 

alarming level of environmental degradation in recent years (Briffett, 1999). Family 

size is on average four children. Large forest areas have been lost and only about 

20% of the original forests remain. Further, the Philippines has recently experienced 

a number of natural disasters, including volcanic eruptions, landslides and flooding.

Experience in the Philippines has indicated that problems encountered in previous 

development projects could mainly be attributed to the lack of consideration of social 

factors. Consequently, the need to secure social acceptability of projects is 

recognised in legislation, as a result of which project proponents involve the public at 

different stages of the process. In 1996, new comprehensive EIA guidelines were 

issued covering all aspects and procedural stages of EIA practice.

Public participation in the environmental impact assessment process in the 

Philippines has increased due to two main factors: legislation that requires public 

participation in development activities and the recognition that many problems
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associated with projects are due to lack of awareness of social issues (Guerrero et al., 

1993). Cooper and Elliot (2000) indicate that under the 1987 Constitution, the 

Philippines Government recognises the effective and reasonable participation of 

people's organisations at all levels of social, political and economic decision making 

as a constitutional right.

Public participation in environmental management has been reinforced in the 1989 

Philippines Strategy for Sustainable Development, the 1991 Local Government 

Code, and within the Philippines Agenda 21 (Cooper and Elliot, 2000). The 

important role of the people in nation building, as NGOs and members of people's 

organisations (POs) is recognised, and people's participation in environmental 

management is strongly endorsed. Agenda 21 is one of five documents agreed 

during the United Nations Conference of 14th June 1992. It is described as a 

comprehensive blueprint or action plan for achieving sustainable development, to be 

taken on globally through the twenty-first century by governments, United Nations' 

organisations, development agencies, non-governmental agencies (NGOs), and 

independent sectors and groups (United Nations Conference on the Environment and 

Development - UNCED, 1992; McCoy and McCully, 1993; Price and Probert, 

1997). Agenda 21 provides a framework for national sustainable development plans 

(Collier, 1997) and stipulates that every local authority needs to develop an action 

programme towards sustainable development for the present century (Radclift and 

Sage, 1994; Koch and Grubb, 1997). There are significant roles to be played by 

governments, NGOs, academia, businesses, scientific bodies, community and 

women's organisations, youth and indigenous people in environmental changes, for 

example, in terms of population, consumption and technology (Jones and Welford, 

1997).
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Ross (1994, p. 220) points out that although major changes to the participation 

process had not taken place, implementation made the process more effective in the 

early 1990s. Whereas five public hearings were held in 1990 alone (Ross, 1994), 

five had been held between 1981 and 1985 (Abracosa and Ortolano, 1987). This 

trend towards more public hearings was intentional and reflected both a deliberate 

policy of the Environmental Management Bureau (EMB) and more public interest in 

the environment (Ross, 1994). According to Ross (1994), the use of more public 

hearings represented an improvement in the openness of the EIS system and this 

direction was supported by environmental group representatives interviewed. The 

EMB used these hearings to obtain input regarding projects and their impacts prior to 

making decisions about them (Ross, 1994).

A further indication of progress in the EIS system has been the considerable 

expansion applying the system to the projects for which it is intended, whereas in 

1990 about two-thirds of projects that should have been covered by the system 

actually were, in pre-1983, less than 10% of such projects had been covered (Ross, 

1994).

Lack of communication with local people and ineffective public involvement in the 

environmental impact assessment process led to several problems in the first decade 

of its implementation, including protracted conflicts between proponents and 

affected communities. Conflicts also arose between key sectors in the EIA system, 

such as between project proponents, NGOs, and affected communities or between the 

regulatory agency, the proponent, and the affected public. The Benuguet Antamok 

gold operations (BAGO) and the Mount Apo geothermal project (MAGP) are two 

examples of limitations of the EIA process due to insufficient consideration of
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projects' social, cultural and political dynamics (see Cooper and Elliot, 2000, pp.

183-184).

The EIA system in the Philippines fits very closely the functionally decentralised

EIA model, in which various functions are assigned among six main participants at

the national level with different authorities and responsibilities (Lim, 1985).

The need and desire for SEA has been recognised since 1996 when a conceptual 

framework plan for the adoption of a SEA system in the Philippines was proposed 

(IEMSD, 1996, Priffett et al., 2002). After considering different approaches, it was 

decided to implement a two-tier SEA process, a flexible adaptive approach where 

the process design relates to the configuration of policymaking (Briffett et al., 2002). 

The proposed generic procedures for SEA consist of the following steps with public 

participation involvement throughout: initiation—scoping—environmental 

analysis—outside expert review—documentation—decision-making—and post 

decision analysis monitoring.

From the researcher's review of the Filipino environmental experience in the field of 

EIA implementation of EIA from the social perspective, its importance emerges of it 

is based on public participation to help decision-makers make decisions relating to 

the environment, projects, and policies, and to avoid future mistakes in the future 

which may prevent the achievement sustainable development.

• Implementation of EIA and the Political Environment

The necessary legislation for EIA was completed in 1982; however, by then the 

system had lost much of its credibility (Briffett, 1999). A study on the assessing of 

the operation of the EIA system (Abracosa and Ortolano, 1987) concluded that with 

the exception of the mining sector, the EIA system had been ineffective in
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compelling regular submissions of EIS; the NEPC had neither the political power nor 

the resources to induce agencies to comply with the system; the control mechanisms 

were useful for interpreting both the compliance record and the behaviour of 

individual agencies in the context of specific projects, and the informal ad hoc 

system had great potential for becoming institutionalised among development 

agencies in the Philippines.

There was a large gap between policy and practice due to the limited capacity to 

control and enforce legal provisions. The Department of the Environment and 

Natural Resources (1992) conceded that the EIS/EIA system had not worked 

effectively and needed strengthening. Many projects were found to be unsustainable, 

and others had caused considerable adverse environmental impacts, leading to public 

opposition (Briffett, 1999).

During the period 1986-92, stricter enforcement necessitated certain changes and the 

adoption of innovative implementation approaches, including social acceptability 

criteria, requiring the establishment of an environmental guarantee fund for certain 

highly polluting projects (for example, mining) and multisectoral monitoring 

Subsequently, two policies adopted by the government have had a significant effect 

on the environmental impact assessment system: the government's decision to 

strictly enforce environmental regulations (Balagot and Briones, 1994), and the 

government's policy requirement that all national agencies and offices should 

consult with local government units, peoples' organisations, and affected 

communities before any project is implemented (Local Government Code, 1991). 

This policy is of major importance for environmental impact assessment since it
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makes clear that it is essential for the public to have access to the decision-making 

process to express their concerns (Cooper and Elliot, 2000).

In the Philippines' system, the responsible environmental agency is called the "lead 

agency", and its main function is to assist action proponents in preparing 

Environmental Impact Statements (EISs) and to determine whether each project 

under its jurisdiction is environmentally critical or will be located in an 

environmentally critical area. These agencies are nominated by the Minister of 

Human Settlements, or his/her designated representative, and are theoretically 

authorised to receive an EIS for any action leading to significant environmental 

impacts (Lim, 1985).

The project proponent plays the role of the action proponent and preparer, and if an 

EIS is required, the proponent prepares and submits EIS documents to the lead 

agency, and should obtain an Environmental Compliance Certificate (ECC) from the 

President or his duly authorised representative in order to embark on implementation 

of the project (Lim, 1985). The EIS Review Committee determines whether a 

project is environmentally critical or is located in an area so declared, and whether 

the project proponent is required to prepare an EIS (Lim, 1985).

As regards environmental legislation in the Philippines, Tan (2002) made reference 

to Environmental Policy (PD No. 1151, 1977), Section 4: Environmental Impact 

Assessment, which states that all agencies and corporations (both public and private) 

should prepare, file and include in every action, project or undertaking which 

significantly affects the quality of the environment, a detailed statement relating to 

the environmental impact of the proposed action, project or undertaking, as well as 

other issues, such as: any adverse environmental effect that cannot be avoided
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should the proposal be implemented, an alternative to the proposed action, a 

determination that short-term usage of the resources of the environment isconsistent 

with the maintenance and enhancement of the long-term productivity of the same; 

and whenever a proposal involves the use of depletable or non-renewable resources 

(such as gas and oil), a finding must be provided that such use and commitment are 

warranted.

The above review reveals the possibility of implementing the Philippines' experience 

in the field of EIA in Abu Dhabi and Dubai Emirates in particular and the Emirates 

as a whole given due to the fact that both are developing countries and have a similar 

approach to development and environmental impact assessment.

2.18 Experiences of EIA in Malaysia

Urbanisation, especially in the Klang Valley, where the Capital city, Kuala Lumpur, 

is located, has been rapid, and the resultant air and water pollution is presently 

threatening the livelihoods of inhabitants (Briffett, 1999). This situation especially 

deteriorated in 1994 as a result of extensive haze problems due to extensive forest 

fires in Indonesia, according to the Strait Times (1994a, 1997).

The Environmental Quality Act 1974 is a comprehensive piece of legislation which 

enables the minister to make regulations relating to the implementation of general 

policies defined in the Act (Gilpin, 1995). The Act applies to Malaysia as a whole 

and provides for an Environmental Quality Council to advise the minister. This 

Council includes departmental heads and industrial and academic representatives.

Under this Act, the minister has specified regulations for the emission, discharge, and 

deposit of wastes, the emission of noise into any area, segment, or element of the 

environment, and, in some instances, a discharge, or deposits, or an emission may be
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prohibited. The Act also provides powers for dealing with oil spills, and regulations 

pertaining to palm oil, natural rubber, licensing, clean air, sewage effluents, 

industrial effluents, and motor vehicle exhausts have been introduced (Malaysia is 

the largest producer of rubber and palm )oil (Gilpin, 1995). The main agency 

administering pollution control and environmental policies is the Department of the 

Environment.

EIA is mandatory under Section 34A of the Environmental Quality (Amendment) 

Act, 1985. This section empowers the minister to prescribe activities likely to have 

significant impacts on the environment and hence requiring an EIA; prescribed 

activities have been listed in regulatory form since 1988 (Gilpin, 1995).

EIA reports are reviewed by an EIA technical committee, which seeks opinions from 

other government agencies and the private sector as necessary; independent review 

panels appointed for specific projects are also used. The Department of the 

Environment (1989) reported that during 1989, 196 EIA cases were monitored, and 

efforts were being made to monitor projects before they reached the formal EIA 

stage. The Department also actively promotes the incorporation of environmental 

dimensions in project planning, and this includes various infrastructural schemes 

such as sewerage and forestry.

Main strategies adopted by the Department of the Environment towards achieving 

the objective of sound and sustainable development include: the application of EIA 

in planning; specific guidelines for various activities to minimise adverse 

environmental impacts; and incorporating environmental considerations into 

development planning. 

These complement ongoing programmes of pollution control through the
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enforcement of the Environmental Quality Act and its regulations.

The researcher's review of the Malaysian experience in the field of EIA suggests its, 

experience is important for Abu Dhabi and Dubai Emirates in particular, and the 

UAE in general on account of its long experience in dealing with oil spills and 

industrial pollution, as well as referring projects to EIA technical committees which 

seek the views of other governmental agencies and private sector organisations, 

when required. Importantly, independent review panels are appointed for specific 

projects.

• Implementation of EIA and the Social and Cultural Environment

A Malaysian case demonstrates the effectiveness of local people's participation 

(Komatsui, 1998). In the Penang Hill development project, many local people 

contributed comments for an Environmental Assessment and an NGO involved in the 

review process openly pointed to many flaws in the assessment process. In the end, 

the review committee did not accept the environmental assessment, and the 

development project was cancelled. While this case is a good example of local 

people's participation, many problems with the process have also been pointed out 

(Komatsui, 1998).

In another case concerning environmental impact assessment, a lawsuit was brought 

by local people seeking implementation of an EIA by government because the 

Malaysian federal government had declared it was exempted from duty to implement 

an BIAS for a dam project in Sarawak State. The Environmental Quality Act, 

enacted as federal legislation, included provisions on EIA in 1974, however, these 

provisions were not prescribed precisely. The subsequent Environmental Quality 

Order was made for the purpose of defining EIA processes in 1987. In the case of
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projects listed in the Order, project proponents should implement EIAs before 

starting a project, and in the EIA process they should provide opportunities for local 

people's participation.

The Bakun Dam project was proposed in Sarawak State in 1993 and serious 

environmental impact was anticipated. At the time the proponent announced the 

project, the EIA procedure had just been prepared. Subsequently it was declared that 

the project proponent need not implement the EIA. In response, three residents 

claimed they had the right to obtain a copy of the EIA relating to the Bakun Dam 

project and they also had the right to representation. The first trial judged that "The 

Environmental Quality Act (EQA) was enacted to be applicable to the entire nation.

From the researcher's review of the above to the importance of experience in the 

field of EIA to the Abu Dhabi and Dubai Emirates in terms of coordination and 

cooperation between the local communities (that is, public participation) and 

environmental agencies. Such participation helps avoid future negative impacts of 

projects and policies as the cited experiences show. Accordingly, the Malaysian 

experience provides useful lessons for Abu Dhabi and Dubai Emirates.

In 1980,the Malaysian EIA procedure was applied for the first time to three project, 

and in 1981 the unit within the DOE was established. Between 1981-1984, the DOE 

subjected 29 projects to informal EIA,s but it anly in 1986that the EIA procedure

became mandatory(kanniah,1999).

• Implementation of EIA and the Political Environment

In 1980, the Malaysian EIA procedure was applied for the first time to three projects, 

and in 1981 the EIA unit within the DOE was established. Between 1981-1984, the
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DOE subjected 29 projects to informal EIAs, but it was only in 1986 that the EIA 

procedure became mandatory (Kanniah, 1999).

Environmental impact assessment is well established in Malaysia and in spite of all 

problems and administrative and enforcement drawbacks, the procedure continues to 

function as a mandatory requirement directly associated with the planning 

permission process (Briffett et al., 2003). Staerdahl et al. (2004) state that EIAs 

became mandatory in Malaysia in 1986 with the insertion of Section 34(A) in the 

Malaysian "Environmental Quality Act 1974" (EQA), and a new Department of the 

Environment (DOE) was founded to implement this statute (Memon, 2000). The 

need for better environmental management was formally endorsed in the Third 

Malaysia Plan (Government of Malaysia, 1976). According to Memon (2000), the 

EQA is the basic instrument for achieving national environmental objectives and 

during the first ten years of its administration, emphasis was placed on curbing 

pollution through regulations gazetted under the Act.

However, EIAs had been discussed in Malaysia before the time stated above. In 

1967, there was a big flood in Perak, where and Bota Bridge was washed away, and 

there a major flood in Kuala Lumpur in 1970. Accordingly, the Department of the 

Environment asked the World Bank to assess the environmental situation because 

flooding was a major concern during that period (Staerdahl et al., 2004). The report 

by the World Bank, published in 1974-1975, stressed that EIAs must be a 

requirement for any major development project. In 1977, the then Director General 

of the Department of the Environment attended a conference in Geneva about EIAs
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and later set up an ad-hoc panel to discuss the process and formatting of a Guide to 

EIA in Malaysia. The Economic Planning Department, the government's central 

planning agency, then involved the Department of the Environment in preparing a 

chapter on the environment in the Third Malaysian Plan, in which the DOE included 

those recommendations made by the World Bank.

According to Staerdahl et al. (2004), the DOE, with cooperation from the United 

Nations Environment Programme (UNEP), drafted the procedures and guidelines for 

EIA. Most of the details were based on the Canadian Initial Environmental 

Evaluation (BEE) and US examples. However, the IEE procedure viewed as 

complicated, and it was therefore decided that preliminary EIA would be sufficient 

in most cases and, if serious issues arose, a detailed EIA would be carried out. The 

more recent delegation of EIA powers to the state level by the DOE has created 

problems similar to those arising when it was first introduced at federal level. These 

include lack of staff with sufficient analytical skills, a need for greater institutional 

capacity and an absence of effective monitoring of mitigation measures. 

Nevertheless, despite these the EIA process continues to function and there is now 

evidence of an emerging commitment to SEA in the country (Briffett et al., 2003).

The development of national policymaking has been an ongoing activity for some 

years with a five-year plan formulation and consecutive strategic plans have 

increasingly contained an environmental component. According to Briffett (2003), 

in the eighth five-year development plan, environmental, or more specifically 

sustainability dimensions, are integrated into all areas of socioeconomic activity and 

the environmental section as a separate entity has disappeared.
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Government initiatives recorded in the eighth five-year plan and in the strategies 

proposed in the National Policy of biological diversity provide much hope for the 

country to achieve an improved environmentally sustainable status within 5 to 10 

years (Briffett et al., 2003). Recognition of the value and long term benefits to be 

accomplished from a rich and diverse natural heritage has grown significantly in 

recent years, especially as more accurate information on the status of natural 

resources in the country has been obtained through improved environmental baseline 

data collection. The introduction of and improved operation and conformance to the 

environmental impact assessment system have made a major contribution to an 

improved framework and the influence of international treaties should also be 

recognised as a contributing factor.

Progress on the increased use of environmental management systems (EMSs) has 

also been made with the implementation of ISO 14000, though this activity is still 

mainly undertaken within the operational aspects of companies, especially the 

manufacturing sector (Briffett et al., 2003).

The future trend is at present being explored in a wetlands area study close to the 

new international airport at Kuala Lumpur, that is, the Paya Indah wetlands. Briffett 

et al. (2003) also indicate that SEA is being used in the preparation of local plans and 

in the consideration of environmental issues affecting different industrial sectors. 

Until now, the nearest to a formal completed SEA are the macro EIAs that have been 

prepared for strategic and structural plans on certain land reclamation projects. 

Some major projects, as developed by individual Malaysian States, must be referred 

back to the federal government if they include large infrastructure-type projects, for 

example, road and power facility developments, that could, in the future, be subject
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to SEA procedures (Briffett et al., 2003). Forestry and industry sectors are examples 

in which criteria and indicators for sustainable development are at present being 

developed. Hazardous waste impacts are also being evaluated in relation to 

transboundary issues. Other examples include policymaking ASEAN officials being 

actively involved in environmental policy decisions. This may lead to the 

development of further SEA procedures within the planning and legislative 

framework in the future.

From the researcher's review of the Malaysian experience relating to the 

implementation of EIA from a political perspective; it is evident that this experience 

is useful for the Emirates in generals and Abu Dhabi and Dubai in particular because 

it highlights the importance of coordination and cooperation between international 

agencies and federal environmental agencies. Malaysia is a Muslim and developing 

country, like the UAE and has long experience in the field of EIA. its environmental 

legislations have been influenced by international experiences, such as those of the 

Canadian and USA EIA systems; hence they have a long experience in this field.

2.19 Experiences of EIA in Indonesia

Checklists are used, according to the High Conservation Value Forest Assessment in 

Riau, Sumatra, Indonesia (The Facts Behind a Challenging SmartWood Appraisal, 

http://www.rainforest-alliance.org/programs/forestrv/smartwood/documents/appfact 

sheet.pdf).

Indonesia has a comprehensive environmental impact assessment system. The 

formal analysis of environmental impact is an integrated review process which is 

designed to coordinate and review proposed development activities to facilitate 

sound development ventures and to identify ecological, socio-economic and cultural
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constraints on such developments. A national level environmental administrative 

agency has been established to oversee and coordinate the formal analysis of the 

environmental impact process and its implementation.

The principal philosophy of development in Indonesia is the principle of Sustainable 

Development, which means (Courtier, 1997, p. 157):

"the development should be carried out in a rational way, minimise pollution 
and minimise destruction of the environment and safeguard the interest of the 
next generation."

Gilpin (1995) reports that guidelines for state environmental policy were supported 

by Decree 4 of the general session of the Consultative People's Assembly in 1978. 

These guidelines were concerned with: the need for adequate evaluation of natural 

resources; maintenance of the quality of natural resources and the environment; the 

accurate evaluation of the effects of development on the human environment and 

devising the best possible protection against adverse effects; rehabilitation of 

impaired natural resources; integrated approaches to river basin management and 

land-use generally; careful use of water resources and coastal regions; and the need, 

with new settlements, to improve the living environment of low-income people.

The adoption of this statement corresponded with the establishment of the Ministry 

for Population and the Environment. A basic law was then enacted in 1982 to deal 

with the principal provisions of environmental management, which created an EIA 

process, among other things. Regulations were enacted in 1986 to reinforce this 

measure. EIA procedures were established by all ministries by 1987 (Gilpin, 1995).

The Ministry for Population and the Environment was responsible for coordinating 

the EIA process, but this responsibility was transferred in 1990 to the Environment
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Impact Management Agency. Nonetheless, actual authority for implementation lies 

with both the central and provincial levels of government: at the central level with 

14 sectoral government departments and non-departmental government institutions, 

and at the regional level with 27 provincial governments.

The goal of EIA is to facilitate and expedite economically sound, environmentally 

and socially acceptable, development ventures. The types of projects and activities 

that are likely to need a full EIS and EIA include: the building of roads, dams, 

railways; mining and forest exploitation; the clearing of forest; major land-use 

changes; major energy projects; activities that might cause changes or deviations in 

the value system, outlook and/or lifestyle of local people, activities, processes and 

products that might cause pollution, damage to a natural reserve area and/or pollution 

to a cultural reserve area; the introduction of new plants or microorganisms that 

might cause new diseases to vegetation; the introduction of new species of animals 

that might affect the ecosystem of existing animals; the application of living (bionic) 

and non-living (abionic) substances that might include the concept of mutation; and 

the application of technology that might cause a negative environmental impact on 

health (Gilpin, 1995).

Environmental impact analysis is a tool for decision-makers to consider 

consequences that might arise from a project or activity on the environment so as to 

prepare measures to mitigate the negative impacts and enhance the positive impacts 

(Ministry for Population and the Environment, 1991).

The review above suggest, the Indonesian experience useful to Abu Dhabi and 

Dubai Emirates in particular and the Emirates in general, since the country's 

experience is long in the field of EIA implementation, and EIA is used as a tool by
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decision-makers when considering environmental impacts to facilitate and expedite 

environmentally acceptable development projects and policy.

• Implementation of EIA and the Social and Cultural Environment

The EIA system in Indonesia is widening to include an intensive public involvement 

stage. According to Purnama (2003), this had been a weak factor in previous 

implementations of EIA, since public participation in Indonesia had not been 

regularly utilised (Briffett, 1999). Regulations No. 29/1986 and No. 51/1993 did not 

have provisions for direct public involvement, since they only permitted 

representations by NGOs. Regulation No. 27/1999 has since accommodated this 

matter and at present the challenge for all EIA stakeholders is how to consistently 

implement it (Purnama, 2003).

Public involvement in the EIA process is defined in a decree of the Head of the 

EMA (No. KepDal 08/2000), which emphasises the transparency of information in 

the EIA process. The guidelines for public involvement have four objectives: 

protecting the interests of the community, empowering the community, ensuring 

transparency of the EIA process, and building partnerships among EIA stakeholders 

(Bapedal, 2000). In addition, the guidelines have four main principles: the equal 

position of EIA stakeholders, the transparency of decision-making, equality in 

problem solving, and coordination, communication and cooperation among EIA 

stakeholders. The guidelines distinguish terms such as interested community, 

affected community, and concerned community (Purnama, 2003). 

Bapedal (2000, p. 2) explains 'public involvement' in the EIA process as: "the 

participation of the public in the decision making process regarding EIA. In this 

process, communities communicate their aspirations, needs and retained values, and
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also suggestions for problem solving with the intention of obtaining best decision." 

The project proponent, as stipulated in the government regulation and the revised 

draft EIA regulation, is required to make known to the public any proposed activity 

that requires an Environmental Impact Assessment (Hadi, p. 77). When this is 

declared, people must be able to make comments or complaints and to provide 

suggestions relating to the proposed project (Hadi). At this stage, local people 

canparticipate by providing information using questionnaires administered through 

surveys. The data collected may include socio-economic, socio-cultural and 

community health details. However, due to lack of information relating to the 

proposed project, local people may have difficulty in understanding the impacts 

anticipated to be caused by it. Hadi indicates that the most common response given 

by locals is that the proposed project will generate employment and job 

opportunities.

Purnama (2003) reports that public participation in Indonesia's EIA has been 

implemented since 2001, 18 proposed projects have adopted the guidelines, and more 

projects are proposed at the provincial and local level. Experience shows that by 

promoting participation processes, communication among EIA stakeholders is 

enhanced, with opportunities for interaction and mutual clarification. Conditions 

which make people anxious and suspicious, particularly in directly affected 

communities, can be minimised or at least suitably managed through public 

participation. Simultaneously, communities may obtain useful information to help 

them prepare necessary plans and action needed to overcome the impact of proposed 

activities.

Further, communities' awareness levels increase through the announcement 

procedure, as indicated by the many submissions received from the general public
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and communities in response to such announcements. Purnama (2003) reports that 

the State Ministry for the Environment had received 11 submissions in response to 

EIA announcements concerning a nickel mine in Halmahera; 10 regarding the Exxon 

Mobile oil field in Cepu; and 53 relating to the Tangguh in Papua. In many cases, 

responses from hostile groups can be reconciled or negotiated after these groups 

obtain further and more detailed information from other stakeholders. The 

guidelines for public involvement can therefore promote better understanding of a 

proposed activity, its objectives and potential impacts, and also accommodate 

peoples' rights for information and involvement. Participation in EIS may also 

reduce possible objections or opposition in the future, as public confidence increases 

and decision-makers' accountability is reinforced.

The various objectives of public involvement are concerned with gaining benefits 

from this process. Nonetheless, it is necessary to recognise that in addition to 

benefits, there are also risks if the public involvement process is not well prepared 

and adequately sustained. Moreover, there may be criticisms and resistance from 

several stakeholders, specifically from an interested party which is financing the 

process, if they view the process as only incurring additional time and costs. The 

issue of additional cost needs careful attention. Purnama (2003) points out that it is 

unusual in the Indonesian context for an EIA study to cost about $200,000, but some 

literature sources warn that public involvement will need a long time to develop and 

will cost money (Harding, 1998).

Purnama (2003) also stresses that it has not been easy to implement the new 

guidelines. Stakeholders are often clumsy and reluctant to participate in the public 

involvement procedures and misunderstanding and suspicion may arise among them, 

making the process ineffective. Further, submissions may be mainly dominated by

130



Chapter Two Conceptual Framework ofEIA Methodology and El A with SD and Experiences of 
_________________________________________EIA in Selected Countries

educated people or made by individuals from other cities. Purnama (2003) also 

found notification appeared in newspapers with limited distribution and was of little 

relevance to stakeholders. In addition, socio-cultural conditions, according to 

Purnama (2003), are often not conducive since local people may be unable to reject 

the proposal or voice their objections. Thus, it is important that both government and 

proponents are proactive in initiating greater public involvement in present socio 

political conditions. People respond readily when sufficient information is provided 

and the proponent actively approaches the public when feedback is needed. 

Nonetheless, achieving the 'right' level of public participation and satisfying the 

'community' is difficult (Harding, 1998).

The above review of the Indonesian experience highlights, the importance of public 

involvement and the transparency of information in the EIA process to enable the 

public to communicate their aspirations and needs. Such involvement also offers 

opportunities to promote better understanding of a proposed activity and diffuse 

hostile reactions to it form concerned groups. EIA projects and policies in the 

Emirates in generals and Abu Dhabi and Dubai Emirates in particular can benefit 

from the experience of public participation in Indonesia's EIA. 

Cultural characteristics in Indonesia are diverse due to the presence of about 300 

different ethnic groups with distinct and varied traits (Boyle, 1998). Status, 

hierarchy, and power are cultural characteristics that relate to a strong desire for 

paternalistic authority and a compulsion for dependency and loyalty to a group. 

These characteristics are reflected in the strongly hierarchical nature of society and, 

in consequence, of social, political, and bureaucratic institutions (Boyle, 1998). Pye 

(1985, p. 325), recognising the continuing strength and authority of family and 

lineage in Asia as a key foundation of these attitudes, commented: "Asians continue
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to accept the obligations of deference towards paternal authority and sacrifice of 

individual interest for the collective good." Boyle (1998, p. 96) indicated that power 

and authority flow downward through a hierarchy of relationships, whereas 

deference to authority flows upward, and: "People are keenly aware of their relative 

place in the hierarchy, and deference is commonly expected by and granted to people 

of higher status. In return for the assurance of deference from subordinates, leaders 

are supposed to perform the roles expected of the powerful."

As for other traits, in Indonesia, Bapakism (that is, fatherism) describes the complex 

system of relatively autonomous groupings bound together by highly personal and 

reciprocal patron-client relationships that dominate Javanese social life. Jackson 

(1978) places a desire to isolate internal feelings, and a desire for the most refined, 

smooth and civilised (halus} manners, among the basic forces motivating social and 

political behaviours.

To appreciate how these cultural characteristics, and the social and political 

behaviours they influence, can shape EIA implementation, it is important to 

recognise that the creation of environmental policies and programmes in Indonesia 

and other developing countries, has been motivated by different factors, and hence, 

has proceeded differently than in Western countries where EIA originated (Boyloe, 

1998). In contrast to the West, environmental policies and programmes created in 

Indonesia and other developing countries since the mid-1970s, have largely been 'top 

down' initiatives by the government, not due to "a perceived necessity but as a 

fashionable response to Western developments" (Roque, 1986, p. 154). Among the 

most significant of these influences has been the international response to 

environmental problems, especially as articulated at the 1972 Stockholm and 1992 

Rio international environment conferences, and efforts by bi- and multilateral

132



Chapter Two Conceptual Framework ofEIA Methodology and EIA with SD and Experiences of 
________________________________________EIA in Selected Countries

development agencies to promote environmental protection through their loan and 

aid programmes (Boyle, 1998).

Boyle (1998) maintains that in Indonesia, EIA has faced substantial resistance and 

limited support from public- and private-sector leaders and decision makers As in 

other countries in the region, the Indonesia government, intent on rapid 

industrialisation and the need to translate economic policy into action, has accorded 

mission agencies and business interests substantial power and autonomy (Boyle, 

1998). Accordingly anything that is perceived to limit economic development, such 

as EIA, is starved of the political support it needs to be effective. This, according to 

Boyle (1998), supports the general observation above that many developing countries 

adopted EIA in response primarily to external influences rather than to genuine 

domestic concerns for the environmental consequences of development activities. 

Environmental agencies charged with implementing EIA programmes are relatively 

powerless, compared with mission agencies, and have limited ability to influence 

development planning and decision-making. Like other Asian countries, Indonesia 

does not have a separate environment ministry, and environmental agencies have 

limited authority to require EIA studies and almost no ability to enforce EIA results 

(Boyle, 1998). EIA functions are decentralised with policy and coordinating 

responsibilities located in the new Environmental Impact Management Agency 

(BAPEDAL), which reports to the President. Operational EIA functions are the 

responsibility of EIA (AMDAL) commissions located within each sectoral ministry 

and each province, and while this structure has the potential for better integration of 

EIA into the project cycle, it gives accountability for environmental management to 

agencies which focus essentially on economic development. BAPEDAL has no 

authority to ensure that this accountability is exercised in environmentally
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sustainable ways (Boyle, 1998).

Environmental management is an interdisciplinary and therefore interagency

undertaking, and for EIA to be effective, environmental and sectoral government

agencies need to coordinate their efforts, share information, and cooperate to

integrate EIA into the project cycle, to scope and evaluate the environmental

planning and assessment effort, and to implement recommendations. Such

collaboration seems to be almost completely lacking in Indonesia, and also in other

Southeast Asian countries (Boyle, 1998).

• Implementation of EIA and the Political Environment

Article 33, verse 3, of the Indonesian Constitution stipulates that: "The land, water 

and all natural resources belong to the State and should be used to the optimum 

welfare of the people." Given that most developments in Indonesia are resources- 

oriented, this article is a guiding principle in mining and industry (Courtier, 1997).

The principles of environmental management are reflected in the Law for 

Environmental Management. This law was first promulgated in 1982 under law No. 

4 of 1982, and was called the Provisional Law for Environmental Management. In 

September, 1997, a new law was promulgated, Law Number 23, known as The Law 

on Environmental Management. This law does not differ much from Law No. 4 of 

1982, but it is more operational in nature.

In both Laws mentioned it is stipulated that "any development with "big" and 

"important" impacts on the environment should be preceded by an AMDAL (EIA)." 

(Courtier, 1997, p. 158). The requirement for environmental impact assessment is 

based on article 16 of the Indonesian Environmental Law (Act No. 4, 1982). The 

article stipulates that any plan likely to have a significant impact on the environment
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shall be subject to environmental assessment. Significant impact includes activities 

such as: modifications of landforms and the natural landscape; exploitation of natural 

resources; potential to cause waste, damage and decline in natural resources' 

utilisation; and effects on the social and cultural environment.

The goal of the formal analysis of environmental impacts according to a government 

booklet is to facilitate and speed up economically sound, environmentally and 

socially acceptable development ventures. It involves the following steps: identifying 

potential environmental impacts of a project proposal; predicting the extent of the 

impacts if the project is implemented; and evaluating the impacts in terms of (a) 

identifying which can be mitigated or managed and how this will be done; and (b) 

identifying and assessing the significance of those impacts that cannot be mitigated 

or managed.

The Environmental Management Act 23 of 1997 (a revision of Act No. 4 of 1982) 

stipulates that: "every person has the right to have environmental information related 

to environment management." This, according to Hadi, is applied to a proposed 

project in a certain location for which an environmental impact assessment is needed. 

Local people have the right to access information relating to proposed projects to be 

built in their area. Hadi adds that with this information, people can provide 

suggestions and comments and can raise concerns. Article 6 of the Act stipulates 

that: "every person who proposes a project is obliged to provide right and accurate 

information." This connotes that the project proponent should provide information 

relating to the project description.

Based on observation of the practice of Indonesian environmental impact assessment 

since 1986, lack of public participation, the formality of the process, and the

135



Chapter Two Conceptual Framework ofEIA Methodology and EIA with SD and Experiences of 
_______________________________________EIA in Selected Countries

inappropriateness of techniques used are apparent. These, according to Hadi 

(undated), result in poor quality EIA documents, that is, most EIAs fail to address 

actual issues in the community.

The of public participation procedure is divided into three stages: the formulation of 

terms of reference (ToR), the EIA process, and the process of evaluating or 

reviewing EIA. If the proposed project is categorised as a project that causes 

considerable environmental impact, the project proponents (helped by a consulting 

form) should provide the terms of reference. Hadi (, p. 77) states:

"To provide the terms of reference, in addition to a project description, the 
consulting firm requires data regarding the area of the proposed project. 
The consulting firm gathers the data regarding the issues. This should 
include an investigation of local attitudes towards the project. So there is 
room for the public to participate in formulating the terms of reference, 
unfortunately, at this stage, local people generally do not have detailed 
information about the project. The project proponent usually does not 
provide information about the project description."

Hadi adds that the consulting firm usually depends on the secondary data collected 

through village offices. As a result, the Terms of Reference that are formulated 

through the scoping process are very broad and very general and do not address the 

actual issues in the community.

When the draft environmental impact assessment document is ready, it will be 

reviewed or evaluated by the EIA Commission (Hadi). The Commission's task is to 

comment on, and evaluate the Terms of Reference, the EIA document and the 

environmental management and monitoring plan. According to Hadi (, p. 78), there 

are three recommendations by the Commission:

• the EIA is considered incomplete and will need to be revised;
• the EIA document is approved and the project can go ahead; or
• the EIA is rejected because it is considered there is no technological 

management adopted to deal with the significant impacts likely to
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occur. In this latter case, the project can submit a complaint to the 
relevant Minister of Department/other agency.

The Ministerial Decree 14 of 1994 and draft government EIA regulation stipulate 

that local people can be non-permanent members of the EIA Commission, both at 

central and provincial levels. However, there are questions raised relating to 

representativeness. While, in practice, at the Provincial Commission, local peoples 

are often represented by the head of the village or district head, on the Federal 

(Central) Commission they are represented by the head of the Environmental 

Division or the Local Government Development Planning Board. Limiting 

participation to village or district heads does not fully satisfy the principle of public 

participation. Further, although their opinions may substantially represent the 

concerns of the local people, they often tend to favour the project proponent (Hadi, 

p. 79).

From the researcher's review of the Indonesian experience there are several useful 

lessons for Abu Dhabi and Dubai Emirates in particular and the Emirates as a whole. 

The goal of environmental impacts is to facilitate and speed up economically sound, 

and environmentally and socially acceptable development ventures by identifying, 

predicting and evaluating potential environmental impacts and assessing their 

significance. However, lack of public participation, the formality of the process and 

inappropriate techniques lead to most EIAs failing to address actual issues in the 

community these are factors which need to be taken into consideration when 

implementing the EIA process and policy. 

2.20 Experiences of EIA in Nigeria

Since the discovery of oil in Nigeria in the 1950s, the country has been suffering 

from the negative environmental consequences of oil development (Eia.doe.gov.
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2003). The growth of the country's oil industry, combined with a population 

explosion (Nigeria is Africa's most populous nation and lack of environmental 

regulations, have led to substantial damage to Nigeria's environment, especially in 

the Niger Delta region, the centre of Nigeria's oil industry. Nigeria also faces 

environmental challenges from air pollution and desertification, with the 

encroachment of the Sahara Desert in the north and severe air pollution in 

overcrowded cities such as Lagos and Abuja (Eia.doe.gov, 2003). 

The Niger Delta's main environmental challenges result from oil spills, gas flaring, 

and deforestation. Oil spills in the Niger Delta are a regular occurrence, and the 

resultant degradation of the surrounding environment has caused significant tension 

between the people living in the region and the multinational oil companies operating 

there. It is only in the past decade that environmental groups, the Nigerian federal 

government, and the foreign oil companies that exploit oil in the Niger Delta, have 

begun to take steps to mitigate the damage.

Arimoro et al. (2002) reported Erickson (1994) as identifying four methodologies 

associated with impact assessment, each with its own strengths and weaknesses, hi 

his view, it may be useless searching for an ideal technique; a more realistic 

approach is to identify the relative merits of each alternative. Arimoro et al. (2002) 

concluded that a combination of techniques can be chosen to meet the needs of a 

particular problem. This substantiates the approach adopted in this study, that is, 

using several EIA methodologies is better than using one methodology in Abu Dhabi 

and Dubai Emirates. 

The methodologies used in Nigeria are:

1. Overlay;

2. Checklist;
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3. Matrix; and

4. Network.

Arimoro et al. (2002) reported that the overlay method of impact assessment 

requires physical or computerised overlays of individual maps of social and physical 

attributes of the project area. The data it uses include topological data, air dispersal 

patterns, land and resource use data, wildlife, surface and ground water intakes. Such 

data may be obtained from aerial photography and satellite remote sensing. This 

method thrives on the graphical display of data, but is limited in that it lacks 

analytical capabilities. The aforementioned authors indicate that the Geographical 

Information System (GIS) is the ultimate tool for overlay EIA methodology. 

The Checklist method can be a very simple or complex list of environmental 

components, attributes and processes, which are categorised under disciplinary 

headings, for example, geology, vegetation and air. The GIS provides a computer 

platform for organising, storing and analysing these checklists(Arimoro et al., 2002). 

The Matrix method, which is a modification of the checklist, facilitates relating 

specific project activities to specific types of impacts. Matrices are found wanting 

because they emphasise direct impacts only . They consider the direct impact of 

each aspect of a proposal for a range of environmental concerns and its magnitude 

and importance of impacts. The GIS is a powerful tool for organising, analysing and 

storing matrices.

Lastly, the Network methodology defines a network of possible impacts that may be 

triggered by project activities and that require the analyst to trace project actions and 

direct and indirect consequences. From the network methodology, direct, secondary, 

tertiary and other higher order impacts of action may be traced. This method cuts 

across disciplinary lines and forces the identification of site-specific factors and

139



Chapter Two Conceptual Framework ofEIA Methodology and EIA with SD and Experiences of 
________________________________________ EIA in Selected Countries

conditions necessary for the establishment of a proposed cause-effect relationship. 

This technique, however, requires the analyst to be knowledgeable in the various 

types of environmental components and dynamics (Erickson, 1994). On a GIS 

platform, the analyst is further aided as large volumes of data can be better analysed 

in a short while.

Arimoro et al. (2002) integrated use of the GIS into environmental impact 

assessment methodology, which has several advantages, for example, as an aid in 

decision-making or policy formulation, and in environmental impact auditing. 

Izundu (1989) recommended specific methods that can be used to identify impacts, 

describe the affected environment, predict impacts and compare alternatives. The 

specific methods he recommended are: checklists, matrices and networks, matrices, 

and overlays. 

• Implementation of EIA and the Social and Cultural Environment

Adomokai and Sheate (2004) suggest that there was and still is a basic perception 

held by project proponents that involving communities in the environmental 

decision-making process exposes companies to increased problems and demands 

from communities that, in turn, lead to increased costs, a prolonged project cycle, 

and delay extension.

The first environmental decree that alluded to anything closely resembling to public 

involvement was the Federal Environmental Protection Agency (FEPA) Decree No. 

58 of 1988, which was established as a result of the toxic waste incident of 1987 in 

Koko, Delta State (Olsen and Princen, 1994).

Despite the fact that the Decree mentioned public pollution investigations, it failed to 

refer to public participation in any form (Adomokai and Sheate, 2004). The FEPA 

developed the Environmental Impact assessment Decree No. 86 of 1992 (Federal
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Republic of Nigeria, 1992), which was a major milestone in the fight for the public's 

right to environmental information and the right to participate in the environmental 

decision-making process. This, according to (Adomokai and Sheate, 2004), is the 

only regulation in Nigeria which considers public participation in environmental 

decision-making, and contains many sections that clearly state the need for public 

participation in the EIA process. However, Olokesusi (1998) argues that the 

provision for public involvement in the Nigerian EIA Decree is not broad enough, 

and that the public is not given an opportunity to comment on the screening report of 

any of the projects subjected to full EIA. Instead, public involvement takes place 

after submission of the draft final EIA report, and during this stage, members of the 

public are allowed to examine and comment within 21 working days on the displayed 

reports (Olokesusi, 1998). Discussions held with Federal Ministry of Environment 

officials revealed that development of the EIA Decree was the first sign that the 

government was becoming sensitised to environmental and community issues in the 

country (Adomokai, 2002). Nonetheless, Ogunba (2004) has recently indicated that 

the degree of public participation in EIA decision-making varies between different 

EIA systems in Nigeria. Public participation is enshrined in the legislated EIA 

procedure of the FEPA and DPR systems, but is noticeably absent from the town 

planners' legislation. According to Ogunba (2004), even under the FEPA and DPR 

systems, actual practice of EIA has not yet evolved into substantial public 

participation, especially in rural areas, where the majority of people are not educated 

and, hence, are unaware of EIA provisions. Moreover, even in urban areas, the 

majority of people are unaware of their rights of objection to prospective 

environmentally unfriendly projects in the 21-day public displays of draft EIAs. 

Ogunba (2004) attributes this to the way EIA legislations were jump-started in 1992,
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without a concurrent educative build up of the population as was the case in Canada. 

At present, much needs to be done to empower the public through educating them on 

their rights and stimulating their participation.

• Implementation of EIA and the Political Environment

As a consequence of the illegal dumping of toxic wastes in Koko, in the former 

Bendel State (now Delta State) by foreign parties in May 1988, the Nigerian 

Government promulgated the Harmful Wastes Decree Act 1990 that provides the 

legal framework for the effective control of the disposal of toxic and hazardous waste 

into any environment within the boundaries of Nigeria (Echefu and Akpofure, 2002). 

In the wake of the 1990 Act, international seminars and workshops were held in 

Abuja and Lagos and the consensus was for appropriate environmental legislation to 

discourage short-term plans and 'fire brigade' approaches to environmental issues. 

Echefu and Akpofure (2002) indicate that the Federal Environmental Protection 

Agency (FEPA), established by Decree 58 of 1988 of the same name and amended 

by Decree 59 of 1992, was given control over the Nigerian environment and the 

development of processes and policies to achieve this. As well as publishing the 

National Policy on the Environment (NPE) in 1989, with the policy goal of achieving 

sustainable development, it has published other sectoral regulations, including the 

National Environmental Protection (Pollution Abatement in Industries and Facilities 

Generating wastes) Regulation 1991 in which EIA is made obligatory only when so 

amended by the FEPA and compliance is within 90 days of such demand. In the oil 

industry, the key legislation is the Petroleum Act 1969 (Echefu and Akpofure, 2002). 

States and Local government Councils, which comprise the second and third tiers of
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government, are encouraged under Decree 59 of 1992 to set up their own 

environmental protection agencies.

Separate EIA legislation, EIA Decree 86 of 1992, was promulgated to establish the 

FEPA as the apex regulator, making EIA mandatory for all developmental purposes, 

though with some exceptions (Echefu and Akpofure, 2002). Under this legislation 

the FEPA has published various sectoral EIA procedures as well as EIA procedural 

guidelines in 1995. Hence, EIA Decree No.86 of 1992 established EIA as a statutory 

requirement in Nigeria, stipulating that both 'the public and private sectors of the 

economy shall not undertake or embark on or authorise projects or activities without 

prior consideration, at an early stage, of their environmental effects'. EIA has, 

therefore, become a key tool for avoiding or mitigating unacceptable impacts of 

proposed developments on the environment through the provision of relevant and 

comprehensive information to decision-makers enabling more informed decision- 

making (Dung-Gwom, 2004). 

The law distinguishes between three types of projects (Dung-Gwom, 2004):

• Mandatory Study Activities: these are projects specified by the Decree as 

requiring the production of a Mandatory Study Report. This list includes 

projects relating to agriculture, airports, land reclamation, logging and 

conversion of forestry to other uses, housing schemes covering more than 50 

hectares, large industrial developments, infrastructural developments, mining, 

petroleum developments, power generation and transmission projects.

• Projects excluded from EIA requirements: these are projects deemed to have 

minimal effects on the environment by the President, or are projects that are 

undertaken during national emergency.
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• Projects for which EIA is not mandatory but which require a screening report; 

where the screening report indicates potential adverse effects, the project 

proposal has to go through the processes of mediation and review. 

However, the key problem with the EIA process in Nigeria has been its lack of 

implementation. Very few EAs have been prepared since the Decree was enacted. 

To a certain extent this is an administrative issue. Whilst the FEPA lacks the 

requisite resources and executive capacity to start enforcing the law nationwide, 

there is also a poor linkage between the FEPA at the national level and its equivalent 

at the state and local government levels. The most significant problem, however, 

remains the lack of political will on the part of Government in integrate EIAs into 

national physical and socio-economic development aspirations (Dung-Gwom, 2004). 

The necessity for an effective EIA system in Nigeria is apparent. In the Delta region, 

oil pollution and contamination have become serious geo-political and environmental 

issues attracting concern well beyond the boundaries of the country. In urban areas, 

the problems of industrial pollution, solid waste disposal and management, etc. have 

reached life-threatening dimensions. The rural areas are not spared the uncontrolled 

activities of extractive mining or the location of heavy industries, such as cement 

works, which have caused widespread defoliation and retardation in the growth of 

crops and trees. In addition, the construction of large dams has changed whole 

regions and impacted heavily on human activities.

While EIA in Nigeria is still in its infancy, the EIA Decree remains the most 

effective means of achieving sustainable development and reversing the serious 

environmental degradation trends in the country. Dung-Gwom (2004) suggests that 

the government, as a major developer, should show the way forward by initiating 

strict compliance with EIA requirements for all government projects and all projects
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and developments by multinational companies. Subsequently, public awareness of 

the value of EAs will increase and confidence will develop in their implementation 

for other projects.

Decree 86 of 1992 has three goals and thirteen principles for how EAs are to be 

achieved as below (Echefu and Akpofure, 2002):

• Before any person or authority takes a decision to undertake or authorise the 

undertaking of any activity that may likely or significantly affect the 

environment, prior consideration of its environmental effects should first be 

made.

• To promote the implementation of appropriate procedures to realise the above 

goal.

• To seek the encouragement of the development of reciprocal procedures for 

notification, information exchange and consultation in activities likely to have 

significant trans-state (boundary) environmental effects.

The FEPA categorises mandatory study activities into three categories as follows: 

Category 3 activities have beneficial impacts on the environment. These projects are 

essentially programmes, such as institutional development, education, health, and 

family programmes, that shall be subject to full EIA process if they involve physical 

outputs such as buildings and ancillary facilities (Olokesusi, 1998). For Category 2 

activities (unless within Environmentally Sensitive Areas - ESAs) full EIA is not 

mandatory. The decree states that project(s) listed in this category but located in 

ESAs will be assigned to category 1 and hence subject to the full-scale EIA 

(Olokesusi, 1998). Category 1 activities require full and mandatory EIA. Either 

listing or an initial environmental evaluation (IEE) system is used to determine 

projects requiring full EIA.
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The minimum requirement of an EIA report includes not only the description of the 

activity, potential affected environment, practical alternative, and assessment of 

likely or potential environmental impacts, but also identification and description of 

the mitigation measures, indication of gaps in knowledge, notification of trans-state 

adverse environmental effects (if any), and a brief non-technical summary of all the 

above information (Echefu and Akpofure, 2002).

Impartial and written FEPA decisions indicating mitigation measures based on a 

detailed examination of environmental effects identified in the environmental impact 

assessment (after an opportunity within an appropriate period has been given to 

stakeholders and the public to give their comments) is made available to interested 

person(s) or group(s). It provides, where necessary, that potentially affected States 

or Local Government Areas are notified (Echefu and Akpofure, 2002).The Nigerian 

evolutionary process of EIA systems bears some resemblance to that modelled by 

Gibson (2002) for the transition of EIA systems in Canada (Ogunba, 2004). 

2.21 Comparison of the seven EIA Experiences

The above reviews of the experiences of both developed and developing countries in 

the fields of EIA legislation, processes and practices and also political environment, 

social and cultural environment clearly show their relevance and applicability to Abu 

Dhabi and Dubai Emirates. The reviews also show these countries have adopted 

various approaches to EIA legislation. Processes and practice relevant to each 

country's contest, which can be useful in the formulation of EIA legislation, 

processes and practices in Abu Dhabi and Dubai Emirates in particular and UAE in 

general.
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Table 2.2 compares legislation, processes and practices in the countries discussed 
above.

Country
USA

Canada

UK

Philippines

Malaysia

Indonesia

Nigeria

Legislation
• National Environmental 

Protection Agency
• Federal Environmental 

Assessment Review 
• Environmental Protection 

Act

• Formal Legislation (EC 
Directive 85/337/EEC) 

• Town and Country 
Planning Act

• Philippines Environmental 
Policy 

• National Environmental 
Protection Act 

• Securing social 
acceptability of project 
introduced through 
legislation

• Environmental Quality 
Actl 974 Handbook of 
Environmental Impact 
Assessment Guidelines. 

• Environmental Quality 
(Amendment) Act 1996.

• The 1997 Environmental 
Management Act.

• Harmful Waste Decree 
(Special Criminal 
Provisions) Act 1990. 
EIA Decree 86 of 1992

Processes
• Lawsuits and court 

decisions
• Informal processes

• Land use planning 
system 

• Public enquiries

• Decentralisation of 
processes at first, 
followed by 
centralisation 

• consultation

• Centralisation of 
processes, through 
the DOE.

• Centralisation of 
processes, through 
the BAPEDAL, a 
central government 
agency.

• Federal 
Environmental 
Protection Agency.

Practices
• Bill SI 075 
• BillHR6750
• Informal 

practices

• Informal 
approach

• Stricter 
enforcement of 
law.

• Public 
participation 
can be 
permitted.

• Participation for 
local AMDAL 
Committee's 
review 
process.

• Mandatory 
study, projects 
excluded, 
projects 
requiring 
screening
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2.22 Conclusions
This chapter has consisted of two parts. The first part presented a review of the

literature relating to environmental impact assessment to achieve sustainable 

development with a view to proposing, presenting, justifying and validating a 

conceptual framework for EIA methodology, while the second part reported some of 

the experiences of environmental impact assessment in more and less developed 

countries.

In the first part, a number of terms relating to environmental impact assessment and 

the term environmental impact assessment itself were defined, with special attention 

paid to the term 'sustainable development'. Conceptual framework linked with EIA 

and proposing, presenting , justifying , validating Conceptual framework for EIA 

methodology Three main purposes of environmental impact assessment were 

identified, namely: an aid to decision-making; an aid to the formulation of 

development actions; and an instrument for sustainable development. Environmental 

impact assessment as a 'work' towards promoting sustainable development was also 

discussed, with special reference to sustainable development and its linkage with 

environmental impact assessment.

The environmental impact assessment process was also described in some detail, 

with reference to screening, project thresholds, the sensitive area method, positive 

and negative lists, two level matrix methods, initial environmental examination, the 

consideration of alternatives, and understanding the project/development action plan. 

In Part Two, experiences of environmental impact assessment in more developed 

countries, for example, the USA, Canada and the UK, and in less developed
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countries, the Philippines, Malaysia, Indonesia and Nigeria were reviewed and 

assessed.

The review of the literature provided in this chapter is of great importance to the 

study (see Objectives One and Two, Chapter One, Section 1.3) as it presents general 

background information on the Emirates and focuses on environmental impact 

assessment, essential for substantiating the study findings and assisting the 

formulation of the environmental impact assessment methodology (see Objective 

Five, Chapter One Section 1.3) for Abu Dhabi and Dubai Emirates.

The next chapter focuses on environmental impact assessment in Abu Dhabi and 

Dubai Emirates, and environmental problems.
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CHAPTER THREE
ENVIRONMENTAL IMPACT ASSESSMENT IN 
ABU DHABI AND DUBAI EMIRATES AND 
ENVIRONMENTAL PROBLEMS.
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CHAPTER THREE

ENVIRONMENTAL IMPACT ASSESSMENT IN ABU DHABI AND 
DUBAI EMIRATES AND ENVIRONMENTAL PROBLEMS

PART ONE: GENERAL BACKGROUND WITH SPECIAL 
REFERENCE TO ENVIRONMENTAL PROBLEMS

3.1 INTRODUCTION

This chapter provides a brief historical background on the United Arab Emirates and 

also an account of its geographical location and importance, population, and political 

and socio-economic developments. It also presents an account of the background 

relating to the environmental protection and development processes adopted by the 

concerned agencies, as well as the role of the Federal Organisation for the Protection 

of the Environment in the field of environmental protection and development.

3.2 BACKGROUND ON THE UNITED ARAB EMIRATES, WITH SPECIAL 
REFERENCE TO ABU DHABI AND DUBAI EMIRATES

3.2.1 HISTORICAL BACKGROUND

In the early nineteenth century, the area now called the United Arab Emirates was 

known as the "Pirate Coast" because of the occupation of its inhabitants. In 1820, 

Great Britain entered into treaties with various leaders in the area out of a desire to 

protect its ships in the Gulf and in the Indian Ocean. Accordingly, Britain was 

allowed to handle foreign relations for the area known as the "Trucial Oman" or 

"The Trucial States" because of the perpetual Maritime Truce the Arab rulers signed 

with the British in 1853 (ArabNet, 2000, p.l). The Trucial States remained under 

British occupation until the beginning of the 1970s. In 1968, the then Labour

151



Chapter Three EIA in Abu Dhabi and Dubai Emirates and Environmental Problems

Government expressed its intention to withdraw from the Gulf Region. After British 

withdrawal, the Heads of the new states held several meetings which concluded on 

2nd December 1971 in the foundation of the United Arab Emirates.

3.2.2 GEOGRAPHICAL LOCATION AND SIGNIFICANCE

The United Arab Emirates comprises a Federation of seven Emirates: Abu Dhabi 

(the capital city of the Federation), Dubai, Sharjah, Ajman, Umm al-Qaiwain, Ras al- 

Khaimah and Fujairah (Dubai Information, 2000, p. 2). A map of the Emirates is 

presented in Figure 3.1, and maps of Abu Dhabi and Dubai Emirates Figures 3.2 and 

3.3, respectively.

The total area of the United Arab Emirates is about 83,600 square kilometres, much 

of it in Abu Dhabi Emirate, followed by Dubai Emirate (Dubai Information, 1999, p. 

2). Abu Dhabi occupies an area of 67,064 square kilometres (86.67% of the total 

Emirates' area). Dubai comes second, occupying an area of 3,900 square kilometres 

(4.00% of the total area). Sharjah, the third largest Emirate, has an area of 2,600 

square kilometres (3.33% of the total area). Ras al-Khaimah is the fourth largest 

Emirate with an area of 1,700 square kilometres (2.17% of the total area). Fujairah 

comes fifth, occupying an area of 1,300 square kilometres (1.50% of the total area). 

Umm al-Qaiwain occupies an area of only 777 square kilometres (1.00% of the total 

area), and Ajman, the smallest Emirate with an area of only 259 square kilometres, 

represents 0.33% of the total area of the Federation (Mahgoub, 2000, pp. 1-2).

Areas (in square kilometres) of the member Emirates and the total UAE area are 

presented in Table 3.1.
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Table 3.1. Areas of the Member Emirates and total UAE area

EMIRATE
Abu Dhabi
Dubai
Sharjah
Ras al-Khaimah

Area (km2)

73,064
3,900
2,600
1,700

EMIRATE
Fujairah
Um al-Qaiwain
Ajman
Total

Area (km2)

1,300
111
259

83,600
Source: Ministry of Planning (2000)

The United Arab Emirates are situated on the south-western coastline of the Arabian 

Peninsula on the Arabian Gulf. The coastline extends 700 kilometres, of which 100 

kilometres border the Gulf of Oman. Along the Arabian Gulf coast are offshore 

islands, coral reefs and salt marshes (locally known as sabkhas). Stretches of gravel 

plain and sandy desert characterise the inland region (Dubai Information, 2000, p. 2).

The United Arab Emirates lie between latitudes 22° and 26.5° North, and longitudes 

51° and 56.5° East. They are bordered to the west by Saudi Arabia and Qatar, to the 

south by Saudi Arabia and Oman, to the north and northwest by the Arabian Gulf, 

and to the east by the Gulf of Oman and the Sultanate of Oman (Ministry of 

Information, 1998, p. 38, United Arab Emirates, 2000a, p. 1). This location is in the 

heart of the Arabian Gulf, which means the Emirates occupy an important strategic 

location.

The temperature is high all year round. The average temperature is 35°C between 

May and September, and 18°C between December and March. February is the 

coldest month of the year. Evaporation of water is high, particularly in coastal areas. 

Precipitation does not exceed 120 mm per annum. These climate conditions have a 

tremendous impact on the forms of life and activities in the region. The climate of 

the area can be classified as hot and arid, with lack of significant precipitation. Clear 

skies and the lack of vegetation enhance the heat effect, not only during the day time,
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but also well into the short evening hours, particularly during the summer months 

when day hours exceed 16 hours. Humidity is high because of evaporation from the 

nearby closed Arabian Gulf, reaching 90% in some areas near the coast during the 

summer time making temperatures unbearable (Al-Mahgoub, 2000, p. 3).

3.2.3 POPULATION

The population, according to the final results of the Population Census of December 

1995, carried out by the Ministry of Planning, was 2,411,041 persons, of whom 

1,606,804 were males and 804,237 females (Ministry of Information, 1998, p. 41, 

United Arab Emirates, 2000a, p. 2). The majority lived in Abu Dhabi (942,463). 

The population of the other Emirates was as follows: Dubai, 689,420; Sharjah, 

402,792; Ajman, 121,491, Umm al-Qaiwain, 35,361; Ras al-Khaimah, 143,343; and 

Fujairah 76,180 (Ministry of Planning, 2000, p. 1). More recently, the Ministry of 

Planning (2004) announced that the population of the UAE had risen to four million 

and forty-one thousand in mid-2003, of whom two million and 745 thousand were 

males and one million and 296 thousand were females. Table 3.2 shows the 

population distribution by sex and Emirate, according to the most recent population 

estimation.
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Figure 3.1. Map of the United Arab Emirates. 
(Source: http://ftp.lib.utexas.edu/maps/cia03/united arab emirates sm03.gif)
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Persian Unit

ABU DHABI

Figure 3.2 Map of Abu Dhabi Emirate. 
(Source: http://www.worldexecutive.com/cityguides/abu dhabi/maps.html)
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Figure 3.3. Map of Dubai Emirate. 
(Source: http://www.theerniratesnetwork.com/uae/images/maps/dubai map.gif)
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Table 3.2. Population of the UAE in thousands, by Emirate and Sex, according 
to population estimates of Mid-2003.

Sex

M

F
Total

EMIRATE
Abu 

Dhabi
1,140

451
1,591

Dubai

835
369

1,204

Sharjah

406
230
636

Ajman

139
96

235

Fujairah

-
-

118

Ummal- 
Qaiwain

37
25
62

Ras al- 
Khaimah

115
80

195

Total

2,745
1,296
4,410

Source: Ministry of Planning. 2004.

The 2003 population estimations indicate that the UAE population has increased 

almost eightfold since 1975, when the Ministry of Planning carried out its first 

census, putting the population then at 557,887 persons. Table 3.3 illustrates the 

development of the population between 1975 and 2003. 

Table 3.3. Development of the UAE population between 1975 and 2003

Year

1975*
1976
1977
1978
1979
1980*
1981
1982
1983

Population

557,887
594,000
673,000
762,000
864,000

1,042,099
1,072,000
1,134,000
1,199,000

Year

1984
1985*
1986
1987
1988
1989
1990
1991
1992

Population

1,268,000
1,379,303
1,418,000
1,500,000
1,586,000
1,677,000
1,773,000
1,875,000
1,983,000

Year

1993
1994
1995*
1996
1997
1998
1999
2000+
2003+

Population

2,097,000
2,217,000
2,411,041
2,479,000
2,624,000
2,776,000
2,938,000
3,108,000
4,410,000

Source: 1975-2000. Ministry of Planning (2000, p. 12). 
2003. Ministry of Planning (2004). 
*Actual population. ^Estimated population.

The Ministry of Planning (2004) also announced that three million and forty-one 

thousand lived in the Emirates' main cities compared to one million and 100 

thousand in rural areas. Main cities in the Emirates are located within commuting 

distance from each other, being connected by an excellent network of motorways. 

Table 3.4 shows the distances between main cities and towns in the Emirates.

158



Chapter Three EIA in Abu Dhabi and Dubai Emirates and Environmental Problems

Table 3.4. Approximate distances (in km) between main urban areas in the UAE

Cities/Towns

Dubai
Sharjah
Ajman
Umm-al-Qaiwain
Ras al-Khaimah
Fujairah

Abu 
Dhabi

170
190
200
230
270
300

Dubai

20
30
50

100
130

Sharjah

10
30
80

110

Ajman

30
70

120

Umm-al- 
Qauiwain

60
120

Ras al- 
Khaimah

110
Source: Ministry of Planning (2000, p. 29).

3.2.4 POLITICAL SYSTEM

The seven Emirates representing the UAE became independent on 1st December 

1971, and six of them agreed to form a federation (the United Arab Emirates) on 2nd 

December 1971. Ras al-Khaimah joined the federation two months later, on 

February 10, 1972. The Ruler of Abu Dhabi was elected as the first President of the 

Federation. The Rulers of the seven Emirates formed the Supreme Federal Council 

and elected Sheikh Zayed bin Sultan Al-Nihayan, the Ruler of Abu Dhabi, the 

President of the Federation for a period of five years. He has been re-elected since 

then. The Members of the Supreme Federal Council agreed upon the establishment 

of a Provisional Federal Constitution in an attempt to establish an effective 

government for the new state and to determine the authority of the federal 

establishments, as well as grant local establishments in each Emirate their own 

authority and powers. The Supreme Federal Council decreed on 20th May 1996 to 

make the Constitution permanent by deleting the word from the Clauses of the 

Constitution. It also decided upon making Abu Dhabi City the capital city of the 

federation.

In addition to the Supreme Federal Council, there is an Executive Authority, 

represented by the Ministerial Council, a Legislative Authority, represented by the
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Federal National Council, and an independent Judicial Authority, presided over by 

the Supreme Federal Court.

3.2.5 SOCIO-ECONOMIC DEVELOPMENTS

Oil is the major source of income in the United Arab Emirates. It is found in 

significant amounts only in Abu Dhabi Emirate, and to a lesser extent in Dubai, Ras 

al-Khaimah, and Sharjah Emirates. Oil revenues have permitted the development of 

other sectors of the economy, namely, industry and agriculture. Development plans 

have been triggered and maintained by the cash flow from oil revenues.

Each Emirate is, in principle, required to contribute to the Federation's budget. Each 

Emirate, according to the provisions of the Constitution, owns its natural resources 

and wealth. However, in practice only Abu Dhabi and, to a lesser degree, Dubai 

have financed the federation (United Arab Emirates, 2000b, p. 5).

3.2.6 THE ENVIRONMENT IN THE UAE: A GENERAL BACKGROUND

The United Arab Emirates have encouraged comprehensive national development 

plans and this has had an impact on the living styles and standards of the population 

(Ministry of Agriculture and Fisheries, 1997). This has also resulted in a large 

number of environmental problems, if not disasters. Al-Wada'ie (1997, p. 13) argues 

that industrial and urban developments, and the accompanying environmental 

changes in various fields of human activity during the past two decades, have had 

direct impacts on the basic environmental system in the Emirates. Many problems 

and difficulties have resulted due to such developments, especially with regard to the 

relationship between humans and the environment and the need to conserve the 

environment. This issue requires a rational and logical study of the current situation,
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looking at the various aspects of human economic and social activities that might 

help these activities conform with the requirements to protect the environment.

One of the problems facing the Emirates is that of environmental awareness; most 

members of the population are not concerned about environmental issues and do not 

consider them a priority. They do not perceive environmental issues as important 

national issues, possibly due to the fact they are not conversant with the environment 

and its requirements. This attitude, according to Al-Mara'ashi (1999, p. 37), is not 

confined to individuals but also to organisations. For example, it is seldom that an 

organised campaign is seen in the various mass media instructing or guiding people 

as to how they should care and be concerned about the environment, or 

demonstrating the perilous impact of pollution on the environment and humans.

Al-Mara'ashi (1999, p. 37) also indicates that although the Emirates experience acute 

shortages in water supply, and depend largely on desalination of sea water, personal 

consumption of water in the Emirates exceeds that of the United States. While 

statistics show that in 1998 the daily consumption per person in the Emirates reached 

200 gallons, in the United States it reached only 100 gallons per day. This high 

consumption persists despite the fact that the production of one gallon of potable 

water in the Emirates costs more than the production of one barrel of oil.

The rate of waste disposal per person in the Emirates amounts to 725 kilograms per 

annum. This makes the Emirates the second country after the United States in this 

respect, despite the huge difference in population and land area between the Emirates 

and the United States. The population in the Emirates is around two million, in 

contrast to the States where the population exceeds two hundred million (Al- 

Mara'ashi, 1999, p. 37).
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Certain companies and organisations have imported into the Emirate radioactive 

substances. They are able to outwit rules and regulations covering the disposal of 

their wastes within the Emirates. This is due to the fact that the required expertise 

and experience in the safe disposal of these wastes is lacking. This situation led 

Sheikh Zayed, the Federal President, to decree capital punishment for all those who 

import and bury nuclear wastes in the United Arab Emirates (Anon, 1999).

Al-Owais (2003, p. 8) reported that during the second half of 2002 and the first half 

of 2003, there occurred three emergency incidents involving radioactive sources 

relating to operations involving the exchange of scrap materials. In one incident a 

radioactive source of Iridium-192 was detected with a radioactivity equalling 43 milli 

Curie, very high radioactivity. (The upper limit of Irridium-192 is 10 micro Curie, 

http://wiretap.area.com/Gopher/Gov/US-State/Illinois/pt-320.txt). The second 

incident was similar to the first, but was the result of ignorance in dealing with 

radioactive materials. A neutron source was detected in a scrap yard in the Industrial 

Zone, due to a mixture of radioactive Americium-241 and Beryllium, whose 

radioactivity was 50 milli Curie. The third incident also resembled the previous two 

but was detected in the depots of the Ministry of Finance. It was due to the presence 

of Americium-241, detected before a sales transaction was completed with scrap 

dealers. These incidents are only the tip of the iceberg and point to the presence of 

radioactive sources that require precise monitoring and inspection equipment (Al- 

Owais, 2003).
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3.3 MAJOR SOURCES OF ENVIRONMENTAL PROBLEMS IN ABU DHABI 

AND DUBAI EMIRATES

The UAE as a whole, and Abu Dhabi and Dubai Emirates in particular, have 

experienced massive developmental progress since the foundation of the Federation 

in 1971. This massive development, economic prosperity and solvency have led to 

the emergence of a variety of problems as a result of pollution of the environment.

Oil and gas have been, and still are, the backbone of the economy and the main 

source of income of Abu Dhabi Emirate. Oil exports represent about 70% of foreign 

currency and public revenues. Dubai Emirate is second to Abu Dhabi Emirate (2 

million barrels per day, http://www.gulf-news.com/Articles/news.asp7Article ID= 

42544) with regard to oil production. Path, Rashid and Falah are major oil fields in 

Dubai. A major development in the oil sector was the announcement by the Dubai 

government of the construction of an oil refinery in 1992 in Jebal Ali. Jebal Ali 

occupies an area of about 100 km2 (http://www.saudiaramcoworld.com/issue/ 1992 

02/jabal.ali-dubai.s.gateway, to.the.world.htm). The project was completed during 

the first three months of 1999. Jebal Ali is a free zone and the refinery represents a 

major threat to the environment due to its closeness to residential complexes as well 

as its location in the Gulf. Oil wastes are hazardous to marine life.

3.3.1 Marine and Coastal Problems

Abu Dhabi Emirate encompasses the majority of the UAE's Arabian Gulf coastline, 

as well as includes a number of offshore and near-shore islands, as revealed in Figure 

3.2. The Gulfs water is the main source of water for power generation, and water 

desalination for domestic, industrial and agricultural uses. Since the discovery and 

exploitation of oil in the UAE; Abu Dhabi Emirate has become the main oil producer
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in the UAE, increasing the importance of the Gulf since oil tankers, of all sizes and 

capacities, navigate its water to load and transport crude oil. This has contributed to 

aggravating the aquatic pollution problem, bearing in mind the fact that the Gulf is 

the major source of drinking water, not only for Abu Dhabi population, but also the 

UAE population as a whole.

Oil tankers in Al-Hamriyyah Port in Dubai contribute to the pollution in the Gulf and 

threaten its fisheries' resources. The owners of these tankers have not been penalised 

or punished because their activities pollute the marine environment, according to bin 

Jinoobi (2000). Bin Hareb (2000) also referred to this problem, maintaining 

fishermen are unable to use their boats because their motors are quickly affected by 

the oil pollution, thus emphasising the dangerous situation that exists at Al- 

Hamriyyah Port. He also claimed the Gulf waters are highly flammable because of 

the large amounts of oil on their surface. The oil pollution has resulted from the old 

and traditional method of transporting diesel from ships and emptying it in onshore 

tanks.

The movement of merchant ships and oil tankers has also resulted in the pollution of 

closed seas, such as the Arabian Gulf. The discharge of ballast water, industrial 

wastes, the erosion of industrial, commercial ports and oil terminal platforms, and the 

discharge of domestic waste water into the sea have also contributed to the pollution 

of the Gulf waters (Abdul-Wahab and Al-Rumaithi, 2000).

Al-Huraithi (2003) has recently referred to the continuing damage to the Emirates' 

marine environment, particularly as a result of some ships' non-conformity with 

security and safety regulations relating to safeguarding the Emirates' territorial 

waters and keeping them free from pollution. The collision of two oil cargo
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containers on 18th June 2003 near the eastern shore of the Emirates re-opened the 

debate about the dangers and consequences of environmental pollution for the 

Emirates' marine environment, which represents a source of living for a number of 

fishermen operating in various areas of the country. Al-Huraithi (2003) reported that 

the eastern coast of the Emirates is exposed to oil pollution and wastes discharged by 

passing and anchored ships in the territorial waters, which threatens marine life such 

as algae, plants and fish. The President also pointed out that some large fish may be 

toxic to humans since their guts may contain some of the oil wastes. He urged the 

Emirates' agencies involved in the protection of the environment to act quickly to put 

a stop to this environmental degradation. Al-Huraithi (2003) reported ships using the 

Emirates' territorial waters not only discharging their wastes but not considering 

security and safety measures when carrying raw materials, such as crude petroleum, 

and transferring it from one cargo ship to another. This has resulted in several 

disasters, such as fires at the front and back of cargo ships or fires in ships' holds 

leading to major life-threatening oil pollution episodes. Another fisherman 

reportedly described the Emirates' eastern coast as the main area in recent years for 

ship collisions, some of which had caught fire, resulting in massive loss of life and 

cargo. The marine pollution episodes had been reported several times to the 

authorities but nobody had responded to his calls. Waiting, he said, was rather tiring 

and lack of response had prompted him to leave the polluted area (Al-Huraithi, 

2000).

The coastal line of the United Arab Emirates is one of the most fragile and weak 

ecological systems in the world, and also one of the most highly exposed to the 

threats and dangers of pollution. It is affected by several pollution sources as 

evidenced by the presence of floating oil spillages and discharges of ballast waters,
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in addition to digging and filling in operations. As a result, Dubai Emirate has been 

largely affected by these pollution sources because of its reliance on maritime trade 

to a considerable extent (Dasooqui, 1999, p. 3).

Hashim (2001, p. 5) contended that marine environmental pollution is one of the 

most important issues facing countries at the global level in general and coastal 

countries in particular, and is especially important for countries situated on the 

Arabian Gulf, for two reasons. First, the Gulf countries have the largest oil reserves 

in the world, representing 60 per cent of the global oil reserve. Saudi Arabia, Iraq, 

the United Arab Emirates, Kuwait and Iran have around 505,500,000 barrels of oil. 

This vast oil deposit represents a burden on both the marine and terrestrial 

environments; in addition, current exploration, production and export operations also 

represent a burden on and challenge to the environment. Thirty-five thousand oil 

tankers pass through the Strait of Hormuz annually, that is, about 100 oil tankers per 

day, heading to the East and different European countries, leaving behind them 

around 1.2 million barrels of oil leaked into the Gulf waters (Hashim, 2001), 

compared to the UAE daily production of 2.85 million barrel (Middle East Economic 

Survey. 2003). The second reason relates to the Gulf waters in terms of their 

complicated geographical nature, since they are almost stagnant waters, being 

renewed almost completely every five years (Hashim, 2001). This long stagnation 

period increases their sensitivity to oil pollution. Hashim (2001) reported that the 

extent of pollution in the Gulf waters is around 47 times more than in any other 

expanse of water of a similar area. The extent of pollution of the Gulfs shores is a 

hundred times more than any similar shoreline in the world.
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Hashim (2001) concluded that the extent of the impact of oil pollution on the marine 

life differs according to kind. For example, in the case of plankton [suspended 

microscopic plants and animals], floating oil discharges prevent the penetration of 

sunlight which affects the process of photosynthesis by the phytoplankton \plant 

plankton]. This also affects the movement of the zooplankton [animalplankton].

Hashim (2001) reported Dr. Abdulrahman Al-Awadhi commenting that the majority 

of sunk ships in the Gulf, estimated between 70 and 80, are found in the north of the 

Gulf, that is, near the Emirates. Most of them were sunk during the Second Gulf 

War between Iraq and Kuwait, when one of the major environmental disasters in 

history occurred, in that oil was used as a weapon in the form of burning oil fields in 

Kuwait. Moreover, the discharge of vast amounts of crude oil into the Gulf was 

estimated between 19th and 30th January 1991 to be around five million barrels, when 

about one million tonnes of oil formed a slick approximately 50 km long and 13 km 

wide. The amount of burning oil was estimated at about 67 million tonnes, resulting 

in the formation of about two million tonnes of soot and two million tonnes of 

sulphur (Hashim, 2001). All this happened alongside freight, transport, discharge 

and daily routine operations in the Gulf and on its shores, resulting in direct and 

indirect harmful effects on the Gulfs various forms of marine life.

More recently, large numbers of fish mortalities have been reported in the national 

press. For example, Al-Amoudi (2003) reported in the Al-Ittihad that in the late 

hours of Wednesday (29th October, 2003), large numbers of dead fish surfaced on 

both banks of the Industrial City Bay at Al-Misfah, Abu Dhabi, over 2 kilometres in 

length. Preliminary indications pointed to the cause as the activities of companies 

operating in the area and to the methods used to dispose of their industrial wastes.
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The effect of the pollution extended into the deep waters, representing a threat to the 

marine environment and fisheries' resources, regarded as the staple diet of most 

members of the municipal community. Al-Amoudi called, as did others, for an 

increase in the fines against those responsible for the death of fish in such large 

numbers, which turned Al-Misfah Bay into a large dining table attracting a huge 

number of birds and a foul smelling expanse of water as a result of the huge quantity 

of dead, decaying fish, killed in a mysterious manner. Al-Amoudi added that some 

of the companies operating in this area, and their ships and boats, thought themselves 

hidden from surveillance, hence granted themselves exemption from adherence to 

regulations protecting the environment and controlling the disposal of chemicals 

used. He stated:

"We call on the Municipality to maximise fines against those who do not 
respect the marine environment. Moreover, if tough action is not taken 
against these companies we will find such incidents recurring and no one 
held responsible for them."

Hashim (2003 A) also reported dead fish in large numbers visible on the banks of the 

Al-Misfah Canal, Abu Dhabi City, and floating dead fish for a length of one 

kilometre along the Canal. Dead fish varied in size between 10 and 20 cm and 

weighed between 150 and 300 g. It is thought their death was due to polluted waste 

water from factories emptying into the sea through waste water pipes. The absence 

of legislation and environmental protection statutes is the reason for environmental 

problems in Abu Dhabi in general and the Emirates as a whole, representing a major 

threat to the environment.

Hashim (2003B) also referred to the 'carnage' of a large number of dead fish visible 

on the banks of Abu Dhabi Industrial City Canal. This carnage raised further
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questions, since it was estimated that several tonnes of dead fish extended at least 

one kilometre along the Canal's banks. This incident revealed the unwelcome truth 

that the actual way of dealing with emergency environmental incidents is totally 

inadequate and superficial. Information concerning the disasters is ambiguous, or 

even incomplete. The technical and administrative staff of the agencies concerned 

did not respond to the aforementioned situations in a satisfactory manner due to 

shortages in native staff capable of dealing with the incidents, or officials' desire to 

close the files as quickly as possible to avoid further questions and queries.

A small oil tanker sank in the Gulf on 5th May 2000, about seven marine miles from 

Abu Dhabi, opposite to Al-Sa'adiyyat Island, an economically important site and a 

free zone. The tanker, flying the Honduran Flag, was laden with about 980 tonnes of 

diesel and heading for Somalia. Between 200 and 300 tonnes of its cargo leaked into 

the Gulf and leaking went on for some time (Shalwah, 2000).

Unfortunately, when discussing the issue of marine environmental pollution, it can 

be said that strict controls on ships and oil tankers using international maritime lines 

within the Gulf are non-existent. This situation pertains among others to Dubai, 

which is regarded as the major sea port in the Gulf. Its extensive maritime activities 

have led to pollution of its coastal water, for example, through the discharge of 

massive volumes of ballast waters and oil slicks from ships (Al-Jasmi, 1999, p. 2).

Hashim (2003C) also revealed in the Al-htihad that a waste water pipe had been 

found emptying continuously into the closed end of the Al-Misfah Canal. The Al- 

Misfah Canal is about 15 km long, and not more than 500 m wide in most parts, 

although widening to about 1 km in some places. The Canal also has a dead end at 

its eastern end, and is connected through its western end to the Navigation Canal
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west of Al-Matroon, Abu Dhabi. Its polluted water is probably linked to some of the 

activities in the Al-Misfah Industrial Zone and surrounding areas which have led to 

the large scale destruction of fish. This illustrates the extent of the environmental 

problems and the absence of legislation protecting the environment. Activities in the 

Industrial Zone, including the disposal of the waste effluents of factories and heavy 

chemical discharges, pose a serious threat to the survival of marine life. The 

incidents mentioned above illustrate the absence of environmental monitoring which, 

in turn, represents a threat to the environment.

Recently, Said Mohammad Al-Raqbani (2004), the Minister of Agriculture and 

Fisheries in the Emirates, revealed that the annual consumption of fish per person in 

the Emirates is about 33 kg, and is one of the highest international rates when 

compared to the average international consumption of 18 kg per person, according to 

Food and Agriculture Organisation (FAO) statistics. This illustrates the importance 

of fisheries' resources and the very serious implications the pollution resulting from 

oil tankers sailing through the Gulf waters has, since these tankers contribute to their 

destruction via ballast waters laden with oil discharged into the Gulf which leads to 

the pollution of the marine environment, in addition to shipping incidents in the Gulf 

waters which also lead to leaking oil. All this happens in the absence of monitoring 

and control in the field of EIA in general and the environment in particular.

3.3.2 Agricultural Problems

Agriculture in Abu Dhabi Emirate has developed significantly since the foundation 

of the Federation. The government has promoted this development through policy 

objectives aimed at national food security and greening the desert. Al-Abed and 

Vine, 2000) state that measures implemented to undertake these policies include the
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establishment of citizens' farms, general support to farmers, development of state 

farms, and founding of forestry plantations.

The Departments of Agriculture in the Emirates have cultivated thousands of 

hectares (one hectare equals 10,000 m2). According to the Department of Planning 

(1997), there were 13,353 farms, and recent agricultural policy has aimed to 

encourage and enable more citizens to apply for, and operate, small farm units. The 

government's encouragement of farming is through the provision of seeds and 

planting material, labour for two years, irrigation water from non-metered wells, 

equipment, and maintenance of farm equipment, including wells and pump 

equipment, and crop protection, all free of charge, as well as financial assistance to 

purchase equipment, fertilisers and seeds (Al-Abed and Vine, 2000). Fertilisers are 

provided at half the cost price. These massive developments have contributed to a 

number of agricultural problems.

Hashim (2003D) reported that the Environmental Officer in Abu Dhabi Emirates had 

revealed fish stocks and marine resources in Abu Dhabi Emirate in particular, and 

the Emirates in general, to be under pressure of exhaustion due to inappropriate 

exploitation and various man-made impacts, such as pollution, dredging, land 

reclamation, and tourism activities. He stated that the last two decades had witnessed 

a sharp increase (more than four times in previous years) in fishing activities and the 

number of fishermen and fishing boats, which represented a real threat to the marine 

environment of Abu Dhabi in particular and the Emirates in general. He pointed to 

the need for a scientific and precise environmental assessment of the marine 

environment.
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Hashim (2003E) also confirmed the problem of abandoned fishing boats at the Free 

Zone Port, Abu Dhabi, still exists, despite repeated calls for their withdrawal due to 

the environmental pollution they cause and the very serious security and 

environmental risks they pose. Hashim reported that the Free Zone in Abu Dhabi is 

infamous as a centre for boats and motor boats daily discharging large amounts of 

waste and refuse that pollute the entire area of the Port's Free Zone and negatively 

affect fish stocks, because the boats undertake excessive fishing activities and 

discharge various chemical and oil pollutants into the water, presenting an ongoing 

threat to the marine life.

3.3.3 Other Problems

Other environmental problems are also experienced in the two Emirates, as well as in 

the whole of the UAE. For example, Hashim (2003F) referred in the Al-Ittihad to 

Abu Dhabi Market, which is the largest cement market since it processes more than 

40% of the total local production. In the Dubai Market, the main cement factories 

produce about 15% of the total local output of cement. Factories in the other 

Emirates focus their production on the major markets in Abu Dhabi. The Emirates 

are the second largest producers of cement in the Gulf region after Saudi Arabia. 

The production of cement has increased steadily from 2.6 million tonnes per annum 

in 1992 to more than seven million tonnes per annum, according to 2003 estimates. 

The use of cement per capita is about 2,100 kg, which is the largest consumption 

per capita in the Middle East (Hashim, 2003F).

The above factors illustrate the excessive use of cement, which has a serious impact 

on the environment, due to the dangers resulting from the wastes emanating from the 

cement-producing factories, in addition to the agitated dust in the air. These factories
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are also located near residential areas which can lead to serious health problems and 

hazards.

Industrial wastes contribute to another major environmental problem. Hashim 

(2003G) reported that camels have been caught between barbed wires, and have had 

to be cut loose from barbed wires around their feet. He also reported that the 

problem of wastes and pollutants is visible, especially in the desert areas linking the 

Emirates with each other. Incidents are many which seriously hurt both humans and 

animals, especially since most discarded materials are non-biodegradable and may 

emit radiation and poisonous fumes. Hashim argued that these wastes pose serious 

environmental dangers due to their unique properties which pose a risk to man and 

animal alike. He drew attention to the need to organise monitoring and awareness 

campaigns to protect the environment and publicise the desert's hidden secrets.

The aforementioned incidents point to major threats to the Emirates' wild life and the 

environment of Abu Dhabi and Dubai Emirates in particular as a result of the 

absence of legislation and monitoring procedures to protect the environment.

Hashim (2003H) also reported that 2,660 tonnes of waste had been collected in 

Dubai City during Land and Sea Cleaning Campaigns. This amount of waste was 

slightly larger that that collected during 2002, when 2600 tonnes of wastes had been 

collected.

These statistics reveal the extent of environmental problems in the Emirates in 

general and Dubai and Abu Dhabi Emirates in particular. Inappropriate practices 

seem to increase from one year to another, which means environmental problems due 

to lack of environmental awareness continue to exist, which necessitates promoting 

awareness of environmental issues.
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Hashim (20031) also referred to the trading of animals threatened with extinction as a 

threat to biodiversity, reporting that the Security and Surveillance Authorities had 

succeeded in arresting a number of traders who had attempted to smuggle into the 

Emirates large numbers of bustards, birds threatened with extinction, during Eid Al- 

Fitr Holidays and the State's National Day celebrations. Hundreds of these 

threatened birds had been illegally smuggled into the Federation from Central and 

East Asian countries by Asian traders working throughout the year, in cooperation 

with local traders operating throughout the Emirates. This had been one of the 

largest confiscation operations in the UAE involving birds and animals threatened 

with extinction. This trade flouts the SITES Treaty. All of the Emirates experience 

continuously throughout the year smuggling operations connected with this illegal 

trade. Bird markets in the Emirates are noted to have for sale significant numbers of 

animals and birds listed in the SITES Treaty schedule as being under threat of 

extinction. They are bought without any control or inspection. This clearly 

illustrates the absence of clear policies in the field of environmental protection and 

the absence of legislation to protect wildlife. To change this situation requires the 

concerned governmental agencies' intervention to identify problems and draw up 

policies and legislation that will prevent the destruction of wildlife.

Having presented a general background on the United Arab Emirates, paying 

particular attention to Abu Dhabi and Dubai Emirates, the following section 

examines Environmental Impact Assessment in the Two Emirates.
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PART Two: ENVIRONMENTAL IMPACT ASSESSMENT IN ABU 
DHABI AND DUBAI EMIRATES

3.4 DEVELOPMENT IN ABU DHABI AND DUBAI EMIRATES AND ITS 

IMPACT ON THE ENVIRONMENT

The absence of legislation related to environmental impact assessment at the federal 

level, due to the reliance of each individual Emirate on its own local procedures and 

practices, has led to a conflict of interests and destruction of the environment. 

Decision makers in Abu Dhabi and Dubai Emirates simply circulate instructions to 

technical staff to implement them without involving these technical staff in the 

process of decision-making. The absence of a scientific background in the UAE 

relating to environmental impact assessment has also contributed to the destruction 

of the environment and an inability to assess the impact of projects, whether existing 

or proposed, because of the lack of such a background.

In the following sections, issues relating to industrial development, urban 

development, and economic development will be addressed.

3.4.1 INDUSTRIAL DEVELOPMENT

Despite the fact that industrial development represents an alternative to oil 

production and export, it too has had serious environmental pollution impacts on the 

environment of the two Emirates. In Abu Dhabi, for example, despite the rapid 

spread of industrial factories, the process of environmental protection and/or 

conservation has not been taken into account prior to and after the construction of 

these factories. This is due to the limited knowledge of their owners of their impacts 

on the environment, or, as is always the case, their owners' unwillingness to spend
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their money on measures or improvements to protect the environment, especially in 

the absence of monitoring by the Municipalities. Municipalities do not have the 

required systems for monitoring these factories due to the absence of legislation and 

the unavailability of staff qualified to do this, as well as the poor environmental 

awareness of decision-makers (Al-Wida'ie, 1997).

In Dubai, due to their prime interest in bringing in investment, and in the absence of 

environmental protection legislation or agencies, factory owners do not account for 

the environmental dimension in their industries and its impact on the environment. 

The local government of Dubai Emirate, represented by the Municipality of Dubai, 

has recently issued a number of local and administrative circulars relating to 

incidents of marine, land and air pollution (Al-Wada'ie, 1997, p. 5). According to 

these circulars, fines of not less than £80 and no more than £250 are imposed on 

individuals, firms or industries violating the provisions of these resolutions. These 

fines are trivial compared to the impact of urban and industrial developments' 

disastrous impacts on the Emirates and the environmental destruction that has 

resulted, which still continues to cause problems, due to the failure of production and 

urban institutions to play a positive role in safeguarding and conserving the 

environment where they operate (Al-Wada'ie, 1997, p. 5).

The Federal Organisation for the Environment (1992, p. 14) maintains that the 

absence of integrated federal environmental legislation regulating environmental 

work in the country and specifying the obligations and rights of individuals and 

agencies, has led, in certain cases, to the exploitation and violation of the 

environmental components.
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In addition to the serious threat posed to the environment from the haphazard 

disposal of radioactive wastes (see Section 3.2.6), there are further threats from 

radioactive wastes produced by medical institutions. There is a serious overlap in the 

jurisdiction of various institutions supposed to handle the treatment and disposal of 

these wastes. For instance, the Al-Jazirah and Central Hospitals in Abu Dhabi have 

repeatedly warned about the dangers radioactive wastes pose to both staff and in- 

patients, but the Ministry of Health has informed these hospitals that their disposal is 

not its concern and Abu Dhabi Municipality is the agency responsible for this action 

through its Centre for Food and Environment Monitoring. The Centre has, however, 

indicated that facilities necessary for the safe disposal of these wastes are lacking 

(Al-Darmaki, 2000). Al-Darmaki also points out that existing depositories are 

stockpiled with large quantities of radioactive wastes, and firms importing these 

materials are not bound by any contract to ship back these wastes to the country of 

origin. Al-Rumaithi (2000) further reports that the depositories of some hospitals 

allocated to stockpiling radioactive materials cannot accommodate all wastes. 

Moreover, safety procedures are inadequate to safeguard against radioactive leaks 

from these establishments.

Sha'aban (2000) states that inventory procedures reveal there are more than ten 

thousand kinds of radioactive sources in the Emirates. These have been imported by 

both public and private sector agencies and institutions for medical, research or 

industrial purposes. Sha'aban states the possibility that these radioactive sources 

could lead to serious accidents or even mortalities if they are not used or disposed of 

adequately and appropriately. He argues that it is necessary to monitor and control 

all activities involving the use of such materials.
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3.4.2 URBAN DEVELOPMENT

Because of extensive urban development in both Abu Dhabi and Dubai Emirates due 

to increasing immigration into these two Emirates, immense pressure has been put on 

the environment. Natural habitats have been replaced by a massive concrete built 

environment. Urbanisation rate, according to the last census of 1995, had reached 

84%. Building and construction wastes represent the majority of wastes produced in 

the Emirates.

Hornby (1996, p. 52) also points to the negative impacts on the desert from the 

increased number of roads and vehicles. He adds that other factors and activities, 

such as road construction and drilling for water, have forced some highly sensitive 

wildlife to leave their territories in Abu Dhabi Emirate.

Statistics published by Dubai Municipality (1996) reported that solid wastes 

amounted to about 3,016,915 tonnes, other domestic wastes amounted to 

approximately 646,333 tonnes, while building and construction waste totalled 

2,370,582 tonnes in 1996. These figures indicate that wastes generated per person 

per year in 1996 was 715 kg.

The daily average domestic waste generated per person in the Emirates is one of the 

highest rates worldwide. For example, the annual average domestic waste per person 

in Abu Dhabi and Dubai Emirates amounted to 730 and 710 kg, respectively in 1996, 

compared to 725, 690, and 300 kg in the United States, Australia and the United 

Kingdom, respectively. In addition to this enormous amount of waste, more wastes 

are dumped into the sea, streets and gardens (The Federal Organisation for the 

Environment, 2000). The disposal of these solid domestic wastes is not carried out 

using proper procedures and adequate landfills. Landfills in the Emirates are nothing
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but depressions or pits where wastes and rubbish of all kinds, domestic, industrial 

and construction, are dumped without any proper lining. This has resulted in the 

seepage of effluents from these 'landfills' into adjacent areas, hence threatening the 

environment as a whole because of the toxic by-products of the decomposing wastes. 

In some cases, there are streams of dark blue sludge around these 'landfills' where 

animals, such as camels are found, which subsequently tread in it and transfer toxic 

matter and other pollutants over a long distance (Interview with Amin Yousif, 2001).

Al-Dhahiri (2001) wrote in the Al-Ittihad (p. 15), published in Abu Dhabi, an article 

entitled, "300 Thousand Tonnes of Local Wastes in 1999, of which only 3.5 per cent 

are processed." Al-Dhahiri reported that the volume of plastic wastes produced 

locally in the country amounted to 9,242 tonnes in 1998, which in 1999, had 

increased to 13,812 tonnes, a percentage increase of 49.5 per cent within one year. 

He also stated that the total volume of plastic wastes produced by each Emirate 

amounted to 367,853 tonnes in 1999, whereas the percentage of plastic wastes re- 

circulated and re-processed was only 3.75 per cent in 1999 of the total volume 

produced locally.

These wastes are exported into the Emirates from the Sultanate of Oman, Saudi 

Arabia, the United Kingdom, Germany, and Belgium, by several commercial 

companies and factories (Al-Dhahiri, 2001)

Al-Dhahiri (2001) also revealed the amount of plastic wastes exported to the 

Emirates represented 6.8 per cent of the amount produced locally in 1998 and 6.44 

per cent in 1999. This clearly shows the absence of monitoring by the government of 

the private sector, which poses a threat to the environment through its malpractices. 

It also illustrates ignorance of the serious impact of these wastes on the Emirates and
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its environment, mainly due to the fact that private sector organisations and firms 

consider their financial returns and profits more important than the environment. Al- 

Dhahiri (2001) raised a very important issue, when asking:

"Why are wastes exported from some neighbouring countries and some other 
far countries while the Emirates do not have the technological capabilities 
and facilities to resolve the problems of locally produced wastes ? This points 
to the absence of concern with and unawareness of the significance of the 
environment" (p. 15).

The author tends to agree with this view, and considers it time the government 

legislated in this field to prevent further damage to the environment.

Industrial and urban developments and environmental changes resulting from these 

developments during the past three decades have had direct negative impacts on Abu 

Dhabi and Dubai Emirates in particular, and on the UAE as a whole. These 

developments have resulted in many difficulties and problems, highlighting human 

ignorance of the importance of conserving the environment and a general 

unwillingness to do so. Conservation of the environment is a vital issue which, 

according to Al-Wada'ie (1997, p. 3), requires rational investigation for the 

formulation of legal rules and regulations relating to various aspects of 

environmental pollution.

The Al-Ittihad published an article (2003A) reporting that Dr. Mohammad Hasan Al- 

Attar, Director of The International Centre of Saline Water Agriculture, had 

confirmed that the Gulf Cooperation Council States in general, and the Emirates in 

particular, experience environmental degradation represented by the degradation of 

land, desertification and deforestation. Dr. Al-Attar asserted land degradation occurs 

due to the mismanagement of land use, excessive grazing, and advancement of sand. 

He stated that the Gulf Cooperation Council States in general and the Emirates in
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particular, especially Abu Dhabi and Dubai Emirates, exploit their water resources at 

a rate three times above their renewal rate, so that a noticeable decline in water 

resources throughout the Gulf Cooperation Council States, and the Emirates in 

particular, has been observed. If this continues, available water resources will be 

exhausted within the next twenty years unless the exploitation of fresh water is 

restricted.

3.4.3 ECONOMIC DEVELOPMENT

Economic development in the UAE in general, and in Abu Dhabi and Dubai 

Emirates in particular, has several noticeable impacts on the environment. For 

example, Abu Dhabi inhabitants are some of the highest consumers of water 

worldwide. Al-Ittihad (2003B) referred to an economic report indicating that an 

individual in Abu Dhabi is the second highest consumer of water in the world. 

Average consumption amounts to 187 gallons per day, which makes desalinated 

water the main source for drinking water. Abu Dhabi Emirate in particular, and the 

Emirates as whole, occupy second place in the world for daily consumption of 

desalinated water. [Seawater is desalinated and used because there is a lack of other 

water resource alternatives due to the fact that the Emirates as a whole and Abu 

Dhabi Emirate in particular, are desert areas.] This highlights the massive 

pressures exerted on the marine environment in particular, and the importance of 

minimising water resources' exploitation and not wasting them in general. The very 

high consumption of water may be attributable to water consumers' lack of 

awareness of the scarcity of this resource in a desert area and the government's 

failure to take measures to conserve this vital resource and introduce citizens'
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awareness programmes to reduce water consumption and thereby halt depletion of 

this vital commodity.

The Emirates Industrial Bank (2004) announced that the Gulf Cooperation Council 

States have during the last two decades become the most important consumers of 

desalinated sea water. The annual consumption of water in these states has reached 

672 billion gallons, at a cost of $40 billion to establish water desalination stations. 

The reliance of Gulf Cooperation Council States on desalinated waters has increased 

considerably to meet increasing water requirements in these states due to high 

population increases on the one hand and accelerating economic growth, on the 

other, among the highest growth rates in the world. The number of water 

desalination stations stands at 61 stations, with an annual production capacity of 672 

billion gallons. This production capacity represents about 50% of the total 

production capacity of desalinated water in the world, which places the Gulf 

Cooperation Council States top of the list of countries almost completely dependent 

on these waters to meet population and development requirements. Centres for 

research and studies specialising in the development of technologies relating to the 

water desalination industry are almost non-existent, yet, sea water's utilisation in 

desalination processes demonstrates its importance. Moreover, there is a need to 

monitor the effect of marine environment pollution resulting from ship navigation 

and oil leakages into the sea due to the absence of control by local governments in 

Abu Dhabi and Dubai Emirates in particular, and the UAE, and Gulf Cooperation 

Council States as a whole.

Talib Julfar (2004), the Director of the Sewerage and Irrigation Department, Dubai 

Municipality, announced that available statistics and reports point to a sharp increase
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in the rates of water consumption compared to consumption in the Western countries, 

hi addition, ground water resources are being exhausted due to their use in irrigating 

crops that have not been proven to be economically productive. This has created 

environmental problems due to the absence of specialised environmental studies in 

this field. This water exhaustion also has an impact on very important projects, for 

example, water desalination and greening of the desert in Abu Dhabi and Dubai 

Emirates in particular and in the Emirates as a whole.

Khalid Rasoul, Deputy Director of the Al-Ain Company for the Distribution of 

Water, announced on 16th March 2004 that the average daily water consumption per 

person in Abu Dhabi ranged between 150 and 200 gallons, compared to the 

international daily consumption rate of between 75 and 80 gallons. He added that 

this high consumption reveals the extent of the environmental problems the Emirates 

in general, and Abu Dhabi in particular, are facing due to the absence of 

environmental rationalisation for water consumption and studies in the field of EIA 

focusing on causes for the exhaustion and destruction of environmental resources.

Al-Mazroui (2004) indicates that Abu Dhabi ranks among the highest water 

consuming cities in the world, since daily consumption per person is estimated at 

about 800 litres (equivalent to about 200 gallons) the same as in Riyadh City and 

New York City, the two highest water consuming cities in the world.

Al-Mazroui adds that this illustrates the importance of water for the Emirates, that is, 

sea water. Moreover, water pollution problems continue to contribute to the 

destruction of aquatic resources as a result of the absence of environmental 

monitoring of ships sailing through Gulf waters which, because the Gulf is an oil-
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producing region, are large in number and daily pollute the marine water due to 

extensive oil leakages.

H. Al-Mara'ashi, President of the Emirate Group on the Environment, announced in 

April 2004 that most Arab countries experience drought due to the irregular rainfall 

and the absence of rivers and lakes, as well as the salinity of underground water. 

Socio-economic development and increasing demographic increase have aggravated 

the water supply crisis, since the increasing demand for water has led to the 

extraction and treatment of underground waters, a process in which these waters are 

stripped of their natural components, especially in areas situated along the marine 

coasts. The Gulf States have constructed a number of seawater desalination projects 

due to the increasing demand and urgent need for water and also the increase in 

water consumption rates in the Gulf region as a whole. UAE statistics point to the 

exponential increase in water consumption rates. The water crisis has become a 

sensitive subject pre-occupying governmental agencies. Daily water consumption 

rate in Abu Dhabi is 90 gallons, whereas the international daily consumption rate 

ranges between 25 and 80 gallons.

The aforementioned facts clearly illustrate the extent of the environmental problems 

experienced by the UAE in general and Abu Dhabi and Dubai Emirates in particular 

, mainly due to the absence of environmental awareness of the importance of 

conserving water resources, the absence of EIA studies relating to water desalination 

projects and their likely environmental impacts on the marine life, and the 

environmental imbalance resulting from the increased salinity of Gulf waters.

Economic development has had major impacts on the marine environment due to oil 

pollution as a result of the continuous movements of oil tankers and other ships in
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and out of the Gulf region. Because the Gulf a virtually closed marine environment, 

the possibility of marine pollution is ever present.

Economic development has also led to an increasing number of vehicles in both Abu 

Dhabi and Dubai Emirates, and also in other Emirates. This increase represents a 

serious threat to the quality of the atmospheric environment due to the pollutants 

produced by the combustion of petrol.

Rapid development has created many environmental problems not heard of or known 

in the past, such as industrial pollution, because of the absence of environmental 

assessment studies of industrial impacts on the environment. Head of the Research 

Department, Development and Training Administration, Dubai Police, Mishkan Al- 

Awar (2001) revealed that the Dubai Police had banned the use of 686 light vehicles 

and 13,171 heavy vehicles in 2001 due to the large amounts of fumes discharged 

through their exhausts, the extent of the pollution resulting from vehicle exhausts in 

Dubai Emirate, and its adverse effects on children's lungs in the form of respiratory 

problems. There are many other effects of fumes discharged into the air from the 

exhausts of diesel-operated vehicles, for example, exacerbation of the health 

condition of those with heart disease. Al-Khanjare (2003) reported that doctors had 

indicated that about 27% of the Emirates' population suffer from hypertension, and 

that studies show a steady increase in deaths caused by subsequent heart diseases.

The Economic Department of the Government of Dubai (1996) reported that the 

number of cargo containers in 1995 was 2.1 million, with a total cargo of about 28.3 

million tonnes. The number of establishments in the Jebal Ali Industrial Free Zone 

was 899 in the same year. Electricity power consumed during 1995 amounted to 

about 7,197 million kilowatt hours. In 1998, the number of cargo containers had
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increased to 2.8 million with a cargo of 36.4 million tonnes, while the number of 

establishments in Jebal Ali had jumped to a total of 1,498. The number of industrial 

establishments in the main industrial zones reached 2,897 (The Economic 

Department, 1998).

3.5 POPULATION AWARENESS OF THE IMPACT OF DEVELOPMENT ON 

THE ENVIRONMENT

Environmental awareness and conservation could greatly contribute to reducing 

efforts expended on protecting and conserving the environment. Al-Dhahiri (1999), 

the General Director of the Federal Organisation of the Environment, argues that the 

general population's lack of awareness of the impact of development on the 

environment is due to the absence of media experts in the environmental field.

It is particularly important to increase awareness of the impact of environmental 

pollution as a result of development processes among expatriate communities 

because they represent the majority of the population in the country (Yousif, 1999). 

In turn, these communities could play an important and vital role in conserving or 

halting the degradation or pollution of the Emirates' environment.

3.6 IMPACT OF DEVELOPMENT PROJECTS ON THE ENVIRONMENT

Development projects have increased since the 1970s to such an extent that they have 

had enormous impacts on the environment, particularly due to the fact that 

environmental concerns were not raised at the time of their construction. 

Accordingly, a huge gap has emerged between such projects and environmental 

protection and conservation.
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Despite the fact that the Emirates are striving to develop a legal system to promote 

the protection of the environment, executive steps for passing a federal law proceed 

at a very low pace. This has resulted in an imbalance in the implementation of the 

tasks and jurisdiction of the Federal Organisation for the Environment (Al-Wada'ie, 

1997, p. 4).

Establishment of such a legal system would have an enormous impact on the 

activation of processes necessary to protect the environment and their development 

to achieve a variety of environmental activities, tasks and functions. The present 

regulations that organise the activities are, however, not up to the required standard. 

This negatively affects efforts aiming to draw up a developed environmental policy 

and achieve a set of environmental procedures to raise the standard of the efficacy of 

efforts towards the protection and improvement of the environment in the Emirates 

(Al-Wada'ie, 1997, p. 13).

Rapid economic and industrial development in the Gulf Region has resulted in the 

construction of a large number of development projects and many factories that 

depend on the use of chemical substances and other environmentally harmful 

materials. These materials pose a serious threat to human health and emphasise the 

necessity of establishing an environmental monitoring and control system to oversee 

the use of chemical substances, because such a system would strengthen protection 

of the environment (Al-Wada'ie, 1997, p. 8).

It has been estimated that electricity power generated in 1975 amounted to 598,862 

mega watts, which had increased more than twenty times by 1997, to 12,318,109 

mega watts. This is a clear indicator of the massive increase in the consumption of 

energy within twenty two years. In 1979, the average daily consumption of energy
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in Abu Dhabi Emirate alone was 1,480 mega watts hours but, in 1997, it had reached 

20,446 mega watts per hour.

Again, in Abu Dhabi Emirate alone, the daily consumption rate of water in 1975 was 

5.4 million gallons but in 1997 it had risen to 148.4 million gallons. The average 

daily production in 1975 was 5.7 million gallons, but in 1997 it had reached 154.3 

million gallons (Crown Prince Court, 1999, p. 39).

3.7 ABU DHABI AND DUBAI MUNICIPALITIES AND THEIR ROLE IN 

ENVIRONMENTAL PROTECTION

Both local governments can play a positive role in protecting the environment and by 

doing so their circulars can be extended to include the rest of the Federation. 

Municipalities in both Emirates are the main public agencies involved in this process.

3.7.1 ABU DHABI MUNICIPALITY

The Department for the Protection of the Environment was established in Abu Dhabi 

Municipality in 1994. It is staffed by six employees (Director of Abu Dhabi 

Municipality, interviewed by the author, 26th April, 2000).

Abu Dhabi Municipality does not contribute much to the protection and conservation 

of the environment, despite the fact that Abu Dhabi Emirate has the largest 

desalination plants in the Emirates, including the Al-Taweelah Desalination Plant. 

These plants use large amounts of sea water in the cooling towers of power stations 

and desalination plants, raising the water temperature by 10° to 15 °C above the sea 

water temperature. Recycling this hot water into the sea kills fish eggs and other 

marine animals and plants. The absence of legislation, qualified native staff, and 

specific plans, prevents the Municipality from playing its required role. The Director
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of the Food and Environment Department of Abu Dhabi Municipality also indicated 

in an interview with the author during July 2001 that there is a lack of co-ordination 

between the Municipality and oil companies in Abu Dhabi, a situation which has 

serious impacts on both marine and terrestrial environments, because of the presence 

of off- and on-shore oil fields. The Director of the Monitoring Department also 

indicated that the Municipality needs to recruit native, qualified staff in order to play 

the vital role the Municipality has not to-date played in the field of environmental 

conservation and monitoring.

A lack of appropriate landfills, and the dumping of wastes in existing, inappropriate 

landfills represents a substantial threat to Abu Dhabi City. Standards and 

specifications relating to the protection of the environment, and the absence of 

legislation and laws regulating water utilisation has restricted the Municipality's role 

in monitoring and controlling pollution and protecting the environment.

3.7.2 DUBAI MUNICIPALITY

Marine shipping is closely related to trade in Dubai. Shipping has its impact on the 

marine environment due to the extensive development required to assist it and also 

due to the lack of strictly observed safety procedures when dumping wastes, 

especially in ballast waters. Dubai Municipality has no jurisdiction over this because 

of the lack of legislation and laws regulating the exploitation of water.

Dubai Municipality also does not have the facilities for recirculation of dangerous 

wastes or solid wastes, such as wastes produced by an aluminium company, which is 

a giant public company engaged in the production of aluminium. All its wastes are 

not recycled and tar and carbon residues are not disposed of in an environmentally
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friendly manner. Moreover, factories in the Jebal Ali Free Zone have no 

technological precautions or trained personnel to deal with pollutants.

The Department of the Environment of Dubai Municipality, founded in 1992, 

requires unified legislation and laws to enable it to undertake its required role 

(Environmental Protection Department, Dubai Municipality, interviewed by the 

author on 5th May 2000).

3.8 CONCLUSIONS

To identify major sources of environmental degradation in Abu Dhabi and Dubai 

Emirates, and identify the sources of defects in the field of environmental impact 

assessment in the Emirates (see Chapter One), there should be a review of the 

existing situation of the environment in both the Emirates of Abu Dhabi and Dubai. 

To achieve these objectives, it is imperative to collect accurate data and information, 

identify environmental problems and concerns, and to point to environmental 

degradation.

The background of the UAE in general and Abu Dhabi and Dubai Emirates in 

particular shows that both the population and economy rapidly grew after the 

discovery and exploitation of oil. This rapid growth has contributed to the 

emergence of environmental problems, for example, urbanisation, industrial 

pollution, marine pollution, the production of massive amounts of domestic and 

industrial wastes, and an increase in the consumption of resources, particularly water. 

As indicated earlier in this chapter, Abu Dhabi Emirate is the largest Emirate in the 

UAE, Dubai Emirate is the second largest. Each member Emirate has its own local 

government that differs in size and complexity from one Emirate to the other, 

depending on population size and degree of development. These factors contribute
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to differences in environmental degradation problems and sources of defects in the 

field of environmental impact assessment in different Emirates. 

According to the Literature Review in Chapter Two and the review of other 

countries' experiences, providing comprehensive data and information relating to the 

existing environmental situation is crucial for identifying sources of environmental 

degradation to help in formulating appropriate policies and projects and setting 

achievable objectives towards attaining sustainable development and a successful 

policy and project process.

The extensive industrial, urban and economic developments in the Emirates over the 

past three decades have resulted in enormous environmental pollution problems and 

impacts. The situation has been exaggerated by the absence of legislation and laws 

regulating procedures for protection of the environment.

Public awareness of environmental issues can be said to be rather limited, and action 

needs to be set in motion to increase public awareness through awareness 

programmes. All the organisations and institutions established for the protection of 

the environment are not yet capable of nor empowered by legislation and laws to 

play their required role in protecting the environment against all kinds of pollution, 

hence the importance of an environmental impact assessment methodology for Abu 

Dhabi and Dubai Emirates which will be the focus of the next chapter.
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CHAPTER FOUR

AN ENVIRONMENTAL IMPACT ASSESSMENT METHODOLOGY 
FOR ABU DHABI AND DUBAI EMIRATES

4.1 INTRODUCTION

Chapter Two of this research presented a number of methods designed to facilitate steps 

towards achieving an environmental impact assessment methodology appropriate for 

Abu Dhabi and Dubai Emirates. Environmental impact assessment consists of several 

elements, including procedures, projects and policy, and apparent procedural methods 

which will be discussed below.

The present chapter is divided into two parts. The first part concentrates on 

environmental impact assessment methodology while the second part focuses on design 

a conceptual framework of environmental impact assessment methodology for the 

Emirates to achieve the study's fifth objective (see Chapter One, Section 1.3). Since 

environmental impact assessment methods will be considered in this chapter, definitions 

of some of the terms used will first be presented. The objectives of existing 

environmental impact assessment methods will then be discussed as well as criteria and 

methods that should be considered. The underlying aim is to design a conceptual 

framework for developing a local EIA methodology for Abu Dhabi and Dubai Emirates 

that will effectively serve decision-makers, technicians, and environmentalists by 

assisting their selection of the most appropriate synthesised combination of 

environmental impact assessment techniques and methods for use in the Emirates in 

general, and in Abu Dhabi and Dubai Emirates in particular.
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4.2 DEFINITION OF TERMS

The terms methodology, methods and techniques are used frequently and widely in this 

chapter. Methodology, as used in this study, is defined as the "structured approaches to 

achieve one or more of the basic activities in an impact study" (Canter, 1983).

Methods and techniques are used as synonyms to refer to certain adaptations or 

applications of methodologies. In other words, methodology is a generic term referring 

to a set of principles that define a general but methodical approach to achieve one of the 

steps in an environmental impact assessment. The terms method or technique, on the 

other hand, refer to tools for performing certain tasks in an environmental study. The 

Leopold Interaction Matrix, developed by Leopold et al. (1977) is an example of a 

method derived from matrix methodology.

4.3 COMPARATIVE ANALYSIS OF ENVIRONMENTAL IMPACT 

ASSESSMENT METHODOLOGIES

The present study attempts to analyse the importance of environmental impact 

assessment methodologies in the UAE and to compare the implementation of EIA 

methodologies in order to achieve the best procedures applicable by the Emirates in 

general and Abu Dhabi and Dubai Emirates in particular.

A comparison of the many methods can be achieved through reviewing the literature 

relating to this subject in order to attain the best procedures for the Emirates. When 

consulting a number of methods, studies and reviews, it is possible to select the most 

suitable procedures by comparing and contrasting the advantages and disadvantages of 

the different methods, based on a number of criteria. However, these studies have been
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undertaken on a theoretical basis. The overall findings cannot then be taken as criteria 

for the selection of best methods in environmental impact assessment in the Emirates.

A number of criteria for main tasks include categories under five main titles: impact 

identification, impact measurement, impact interpretation, impact communication, and 

impact monitoring. These criteria form the basic rules for environmental impact 

assessment. In addition, there are other influential factors, such as cost, time, resource 

requirements and human resources that affect assessment. There are several 

environmental impact assessment methodologies which are explained in subsequent 

sections, including matrices, overlays, networks, checklists, ad hoc methods, manuals, 

and index methods and models.

4.4 MAIN TASKS METHODOLOGIES

Jain et al. (2002) maintain that in order to serve the purpose of the NEPA, an 

environmental impact assessment should effectively deal with sound key problems: 

impact identification, impact measurement, impact interpretation, and impact 

communication to information users. They add that experience with impact 

assessments has shown that a set of evaluation criteria can be defined for each of the 

four key problems. These main tasks have been classified by Clark et al. (1980), and 

have been discussed extensively and to varying degrees by several authors, including 

Ahmad and Sammy (1984), Jaafar (1986), Bisset (1981), Bisset and Tomlinson (1984), 

Clark et al. (1980), Jones (1984), Nelson (1988) and Sors (1984).

4.4.1 IMPACT IDENTIFICATION

This is a process in which the impacts of development on the environment are 

identified. It is regarded as the first step in the assessment exercise. Though the task
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may look easy, in practice it is complex, particularly if there is a lack of knowledge of 

the environmental effects of different developments.

A full range of direct and indirect impacts must be addressed, including ecological, 

physical-chemical pollution, social-cultural, aesthetic, resource supplies, indices' 

growth, regional economy, employment, induced population or wealth redistributions, 

and induced energy or land-use patterns (Jain et al., 2002). These authors add that a 

methodology should also identify specific parameters, that is, sub-categories of impact 

types, for example, detailed parameters under the major environmental categories of air, 

water, ecology, etc. Methods to identify impacts, as distinct from future environmental 

changes resulting from other causes, are required. Further, methods to identify the 

timing, that is, short-term operational against long-term operational phases, and the 

duration of impacts are also required. Jain et al. (2002) highlighted the fact that data 

sources must also be listed for impact measurement and interpretation, and that 

identification of the data sources employed to identify impacts is required.

Accordingly, impact identification must provide for a review of the full range of likely 

significant environmental impacts associated with a particular project or plan, as well as 

relevant alternatives, including secondary impacts. Lee and Wood (1980) maintain that 

these methods must differentiate project or plan impacts on the environment from those 

impacts attributable to changes in other factors, and in the meantime ensure that the 

same impacts are not duplicated in the assessment.

There are three key methods for the identification of environmental effects and impacts 

(Sorensen and Moss, 1973; Warner and Preston, 1973): checklists, matrices, flow 

diagrams and overlays. Checklists are comprehensive lists of environmental effects and 

impact indicators designed to stimulate the analyst to think broadly about possible
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consequences of contemplated actions (SCOPE 5-http://www.icsu- 

scopc.org/downloadpubs/scope5/chapter04.html#t4.4) (see Section 4.6.1 for further 

details). Matrices typically employ a list of human actions in addition to a list of impact 

indicators (see section 4.6.4 for further details). In overlays, a series of transparencies is 

used to identify, predict, assign relative significance to, and communicate impacts in a 

geographical reference frame larger in scale than a localised action would require (see 

Section 4.6.3 for further details). Flow diagrams are sometimes used to identify action- 

effect-impact relationships. An example is given by Sorensen (1971) (see Figure X) 

which shows the connection between a particular environmental impact (decrease in 

growth rate and size of commercial shellfish) and coastal urban development. The flow 

diagram allows the analyst to visualise the connection between action and impact. The 

method is best suited to single-project assessments, and is not recommended for large 

regional actions. In the latter case, the display may sometimes become so extensive that 

it will be of little practical value, especially when several action alternatives are to be 

examined (SCOPE http://www.icsu-scope.org/downloadpubs/scope5/chapter04.html 

#t4.4).

4.4.2 IMPACT MEASUREMENT

This task covers a wide range of issues of impact quantification. There is little 

agreement as to what impact measurement means in environmental impact assessment 

literature. Nonetheless, there is general agreement that the impact should be measured, 

wherever possible, though there are some impacts in which quantification is not 

possible.

Jain et al. (2002) indicate that specific measurable indicators to be used for quantifying 

impacts upon parameters should be suggested, and that a methodology should require
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and provide for the measurement of impact magnitude, as distinct from impact 

significance. They add that objective instead of subjective impact measurements have 

to be highlighted. Accordingly, measurement methods should identify the appropriate 

data sources from which assessments have to be made, and must indicate the nature of 

the data available, its method of collection, quality and any constraints in its use for 

assessment purposes (Lee and Wood, 1980).

4.4.3 IMPACT INTERPRETATION

Measured impact must be correctly interpreted, and interpretation should be based upon 

the values obtained from the accurate measurement. It is also imperative to assess the 

importance of the impacts in relation to one another.

Explicit assessment of the significance of measured impacts on a local, regional, and 

national scale, a statement of the criteria and assumptions employed to determine 

impact significance, and a specific method for comparing alternatives, including the no- 

action alternative, are required (Jain et al., 2002). A methodology may provide a 

mechanism for aggregating impacts into a net total composite estimate, and if 

aggregation is included, particular weighting criteria or processes to be employed must 

be identified. A methodology must require and suggest a mechanism for public 

involvement in the interpretation of impact significance (Jain et al., 2002).

Interpretation methods must distinguish between the magnitude and significance of 

impacts and make explicit the criteria and assumption employed in predicting the 

magnitude and significance of impacts (Lee and Wood, 1980). Interpretation methods 

must assess and state the uncertainty or degree of confidence in impact projections as 

well as assess the magnitude and probability of impacts under accident, and also under
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normal conditions. There are three methods for comparing impact indicators: Display 

of Sets of Values of Individual Impact Indicators, Ranking of Alternatives within Impact 

Categories, and Normalisation and Mathematical Weighting.

Display of Sets of Values of Individual Impact Indicators. One way to avoid the 

problem of synthesis is to display in a checklist or matrix all the impact indicators. For 

a relatively small set, and provided that some thought is given to a sensible grouping of 

similar kinds of indicators into sub-sets, a qualitative picture of the aggregate impact 

may become apparent by the clustering of checkmarks in the diagram (SCOPE 5- 

http://www.icsu-scope.0rg/downloadpubs/scope5/chapter04.htmlfrt4.4). 

Ranking of Alternatives within Impact Categories. A second and better method for 

estimating relative importance is to rank alternatives within groups of impact indicators. 

This allows the determination of alternatives which have the least adverse, or most 

beneficial, impact on the greatest number of impact indicators (SCOPE 5- 

http://www.icsu-scope.0rg/downloadpubs/scope5/chaptei04.htmlfft4.4). Formal 

attempts are not made to assign weights to the impact indicators; consequently the total 

impacts of alternatives cannot be compared. An example of this approach is given in 

Table X (Hessel et al., 1972). Inspection of the table suggests that Plan IV is 

environmentally most acceptable, although construction costs are the highest. 

Normalisation and Mathematical Weighting. In order to compare indicators 

numerically and to obtain aggregate impacts for each alternative:

• the impact indicator scales must be in comparable units; and

• an objective method for assigning numerical weights must be selected. 

Various normalisation techniques are available to achieve the first objective. For 

instance, in the Battelle system (Dee et al., 1972, 1973), environmental quality is scaled 

from 0 (very bad) to 1 (very good) by the use of 'value functions'. 'Very bad' and 'very
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good' can be defined in various ways. For a qualitative variable such as scenic beauty, 

which has been ranked from 1 to 5 or from 1 to 10 by the assessor, the scales are simply 

transformed arithmetically to the range from 0 to 1. For quantitative variables, such as 

water or air quality , 'very bad' could be the maximum permissible concentrations 

established by law, while 'very good' could be the background concentrations found at 

great distances from sources (SCOPE 5- http://www.icsu- 

scope.org/downloadpubs/scope5/chapter04.html#t4.4).

4.4.4 IMPACT COMMUNICATION

Measured impacts should be communicated to users, who may include both decision- 

makers and the concerned general public. Methods employed should be able to 

communicate impacts effectively.

Lee and Wood (1980) indicate that communication methods have to identify the main 

geographical areas and social groups that are likely to be affected by each significant 

impact, and they should also facilitate the main argument and findings of the study to be 

communicated comprehensibly to the general public and its representatives. At the 

same time they are required to prove the additional technical content needed for 

environmental agencies to present their informed views.

Morgan (2001) reports that the findings of the environmental impact assessment need to 

be communicated to end-users in a way that allows information to be utilised to best 

effect. This generally means presenting information in a non-technical manner with 

reference to the most important aspects of the study, and free from bias. Morgan 

indicates that various mechanisms can be employed, but the impact statement or report 

remains popular. Communication is sometimes the weakest component in the EIA 

process. The assessor may not have direct access to the decision-maker, in which case
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preparation of the EIA Executive Summary or Statement is probably the most important 

part of the EIA document (SCOPE 5- http://www.icsu- 

scope.org/downloadpubs/scope5/chapter04.html#t4.4V There and elsewhere, every 

effort should be made to avoid incomprehensibility and/or ambiguity that may occur in 

several ways:

• if scientific jargon is used without explanation;

• if uncommon measurement units or scales are used to predict impacts;

• if the explicit criteria and assumptions used in connection with value 

judgements and trade-offs are not given; and

• if the affected panics are not clearly indicated.

Efford (1975) quoting from an EIA for the expansion of Vancouver Airport on the west 

coast of Canada, classifies the quotation as 'a particularly useless statement when it 

remains without interpretation or explanation':

'Measurement of functional chlorophyll in the sediment of the Fraser River delta 
from January to March, 1974 gave a range of values from 4 to 225 mg chl a/m2, 
with a mean of 70 mg/m2 . These values are similar to those obtained during the 
summer of 1972 and to values of phytoplankton chlorophyll a obtained in 
moderately to highly productive oceanic and coastal waters."

Affected parties should be clearly indicated. A good communication method should 

indicate the link in space and time between the expected impact and the affected parties 

(SCOPE 5- http://www.icsu-scope.0rg/downloadpubs/scope5/chapter04.htmlttt4.4). 

A special difficulty with communication arises when public disclosure is required or 

when there is fear that the EIA will be 'leaked' to the news media. Under such 

ciraimstances, the assessor may adopt one of the following protective mechanisms 

(Munn, 1977):

• the encyclopaedic approach: the assessor mentions every possible impact, 

even those that are very unlikely to occur;
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• the circumspect approach: the assessor avoids mention of impacts that are

controversial or could catch the attention of the news media.

Neither alternative is acceptable (SCOPE 5- http://www.icsu-

scope.org/downloadpubs/scope5/chapter04.html#t4.4y

4.4.5 IMPACT MONITORING

Impact monitoring, also known as 'post audits', is a feed forward process to determine 

how close actual impacts are to those predicted. It provides opportunities for project 

proponents to modify their original project plan of action if the results of the monitoring 

show that the actual impacts are inconsistent with the predicted ones.

Morgan (2001) states that an important part of an environmental impact assessment 

study is the development of a monitoring programme to be carried out, if appropriate, 

when a proposal is allowed to proceed. Morgan also indicates that whatever the 

particular reason for monitoring, the monitoring programme needs to be explained 

together with the findings of the impact assessment. Accordingly, while monitoring 

provides substantive information regarding post-implementation activities, it also 

reassures end-users that a serious effort has been made, and will continue to be made, to 

consider future concerns.

Ramos et al. (2004) also indicate that post-decision monitoring is an essential step in the 

environmental impact assessment process if the predicted impacts, the efficiency of 

mitigation measures, and the limitations of prediction methods, measures and even 

regulations, are to be verified and environmental impact assessment improved. 

Nonetheless, post-decision monitoring programmes within the environmental impact 

assessment are rather undeveloped compared to the pre-decision stages, due to the fact
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that a range of problems arise at this stage, mostly related to financial and time 

constraints.

A great deal of experience has been recently built up at the international level in 

environmental impact assessment, but emphasis has been mainly centred on pre- 

decision analysis, with little understanding as to whether environmental impact 

assessment achieves its goals for environmental protection and management (Morrison- 

Saunders et al, 2001). In fact, there is little value in generating information that is not 

used to improve management of the implemented proposal or of the environmental 

impacts; accordingly, the monitoring programme needs to indicate the way in which the 

information is to be used, whether by the proponents managing their operations, or 

scrutinising the performance of the proponents (Morgan, 2001).

4.5 OBJECTIVES AND PURPOSES OF ENVIRONMENTAL IMPACT 

ASSESSMENT METHODOLOGY IN ABU DHABI AND DUBAI EMIRATES

Technology transfer and novel research are considered most suitable for the instigation 

of the environmental impact assessment process in the UAE. This is due to the fact that 

there is a lack of such technology due to the country's recent establishment, and also 

due to the absence of experts in this field. The establishment of a technological and 

methodological base in order to achieve sustainable development in Abu Dhabi and 

Dubai Emirates in particular, and the Emirates and the Gulf as a whole, is therefore 

required.

The main objective of environmental impact assessment methodology in Abu Dhabi and 

Dubai Emirates is: to recommend a possible EIA environmental impact assessment 

methodology for Abu Dhabi and Dubai Emirates that is suitable and appropriate for
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Abu Dhabi and Dubai Emirates in particular and for the Emirates and the Gulf in 

general.

There are several objectives for implementing an environmental impact assessment 

research methodology in Abu Dhabi and Dubai Emirates. One is to help decision- 

makers formulate their decisions scientifically and accurately, and the other is to ensure 

environmental impact assessment of projects and policies is undertaken in accordance 

with observed technical rules that meet the requirements of Abu Dhabi and Dubai 

Emirates in particular, and the Emirates in general.

One important reason for adopting EIA methodology is that it provides the basis for 

decision-makers to assess alternatives that can be used within a general context. It also 

helps reduce the cost of proposed projects and policies. An important element of 

environmental studies is conveying information to other concerned bodies, such as 

governmental agencies and the public.

Environmental impact assessment methodology also consists of useful characteristics, 

such as the ability to convey rapid impact. Such methodology also ensures unspecified 

environmental values are properly considered, such as economic, technological and 

social aspects.

4.6 ENVIRONMENTAL IMPACT ASSESSMENT METHODOLOGY 

DESIGNS

4.6.1 CHECKLISTS

Checklists are standard lists of the types of impacts associated with a particular type of 

project. Checklists methods are primarily used for organising information or ensuring 

that no potential impact is overlooked. They are a more formalised version of ad hoc
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approaches in that specific areas of impact are listed and instructions are supplied for 

impact identification and evaluation (Lohan et al., 1997).

Clark et al. (1984) state that the term 'checklist' covers an array of methods that have 

widely varying characteristics and degrees of complexity. According to Canter (1996), 

checklist methodologies range from listings of environmental factors to highly 

structured approaches involving importance weightings for factors and the application 

of scaling techniques for the impacts of each alternative on each factor.

They are also a list of agency activities that are known to have caused environmental 

concern, and may have considerable value when many repetitive actions are carried out 

under similar conditions (Jain et al., 2002). Nonetheless, they do not, in themselves, 

establish a direct cause-effect link, but merely suggest lines of examination. They may 

or may not include guidelines about how parameter data are to be measured and 

interpreted. According to Modak and Biswas (1999), checklists serve as a reminder of 

all possible relationships and impacts, out of which a set tailored for the specific 

assignment may be chosen. They add that check lists are designed to establish whether 

a proposed project is likely to have negative impacts on the environment, and for such 

projects, all possible negative impacts should be assessed in detail in relation to the 

project's positive impacts. Checklists are simple methods that have been in existence 

since formal EIA procedures were introduced in the USA in 1970, though their history 

in planning extends back beyond that date (Breakell and Glasson, 1981). Examples are 

the UK and Canada.

Checklists are methods involving comprehensive listings of environmental parameters 

that could be affected by a particular project. They are aids for identifying impacts and 

ensuring that important factors are not omitted from an EIA. However, without
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considerable extra guidelines they provide little help in carrying out the other activities 

involved in EIA, such as stimulating thoughts about the possible consequences of a 

proposed development. Using lists helps identify the categories of impacts and also 

avoids the omission of important factors in the analysis. Lists range from simple 

checklists to more sophisticated checklists (Liebenberg, 2004). More sophisticated 

checklists may apply scaling or weighting to try to convey some measure of impact or a 

utility function (Barrow, 1997).

Sophisticated checklists include: 1) Scaling Checklists in which the listed impacts are

ranked in order of magnitude or severity, and 2) Weighting-Scaling Checklists, in which

numerous environmental parameters are weighted (using expert judgement), and an

index is then calculated to serve as a measure for comparing project alternatives (Lohan

etal., 1997).

There are four general types of checklists:

Simple Checklist: a list of environmental parameters with no guidelines on how they

are to be measured and interpreted (Lohan et al., 1997). An example of a simple

checklist is presented in Table 4.1, 4.2.
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Items

Aquate Ecosystems

fisheries

Foesls

Tetreslrd Wldlife

R»e & Endangered Species

Surface Waer K'droicgy

Surface Water Quality

Groundwater

Nature of Likely Impacts

Adverse Beneficial

ST LT R IR L W ST LT SI N

X XX

X XX

X XX

XXX

XXX

XXX

X

****** **»*

Soils

Air Quality

Navigates

Laid Traispcrtalbi

AgricUture

Socioeixrcoib

X X

X X

f. H

X X

X X

Aesthete

Legend x ndbaies paefitaJ or Type or" impact 
R d&ictes Reversible 
W demies Wide

ST derctesStot icnti 
IR deoatts Imeverstle 
SI dsrctes Sigrif cait

LT cercvKLorg ler
L •iawias Lccsl
N 'Jefiotes Mormal

Table 4.1. Simple checklist developed for the Huasai-Thale Noi Road Project 
(Source: National Environment Board, 1980, in Lohani et al., 1997).
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Table 4.2. An example of a simple checklist
PHYSICAL
1.
l.i
1.2
1.3
1.4
1.5
1.6
1.7
1.8

2.
2.1
2.2

2.3

2.4
2.5
2.6
2.7

3.

3.1
3.2

3.3
3.4
3.5

4.

4.1
4.2

4.3

Geology
Unique features
Mineral resources
Slope stability/rockfall
Depth to impermeable layers
Subsidence
Consolidation
Weathering/chemical release
Tectonic activity/volcanism

Soils
Slope stability
Foundation support

Shrink-swell

Frost susceptibility
Liquefaction
Erodibility
Permeability

Special Land Features

Sanitary landfill
Wetlands

Coastal zones/shorelines
Mine dumps/spoil areas
Prime agricultural land

Water

Hydrologic balance
Ground water

Ground water flow direction

5.
5.1
5.2
5.3
5.4

5.5

6.
6.1

6.2
6.3
6.4
6.5

6.6

6.7

7.
7.1

7.2

7.3

Biota
Plant and animal species
Vegetative community
Diversity
Productivity
Nutrient cycle

Climate and Air
Macro-climate hazards

Forest and range fires
Heat balance
Wind alteration
Humidity and
precipitation
Generation and
dispersion of
contaminants
Shadow effects

Energy
Energy requirements

Conservation measures

Environmental
significance

SOCIAL
8.

8.1
8.2
8.3
8.4

8.5
8.6

8.7

Services
Education facilities
Employment
Commercial facilities
Health care/Social
services
Liquid waste disposal
Slid waste disposal

Water supply

9.
9.1

9.2
9.3
9.4
9.5
9.6

10.

10.1
10.2
10.3
10.4

10.5

10.6

11.
11.1

11.2

11.3

12.

12.1
12.2
12.3

13

13.1
13.2

13.3

Safety
Structures
Materials
Site hazards
Circulation conflicts
Road Safety and Design
Ionizing radiation

Physiological Well-
Being
Noise
Vibration
Odour
Light

Temperature

Disease

Sense of Community
Community and
organisation
Homogeneity and
diversity
Community stability and
physical characteristics

Psychological Well-
Being
Physical threat
Crowding
Nuisance

Visual Quality

Visual content
Area and structure
coherence
Apparent access

4.4 Depth to water table
4.5 Drainage/channel form

4.6 Sedimentation
4.7 Impoundment leakage and 

	slope failure
4.8 Flooding
4.9 Water Quality

8.8 Storm water drainage
8.9 Police

8.10 Fire
8.11 Recreation

8.12 Transportation
8.13 Cultural facilities

14. Historic and Cultural 
Resources

14.1 Historic structures
14.2 Archaeological sites and 

structures

Source: Interim Guide for Environmental Assessment (1975) in Bisset (1984, p.198).
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Simple checklists represent lists of environmental factors that should be addressed; 

nonetheless, no information is provided on specific data needs, methods for 

measurement, or impact prediction and assessment (Canter, 1996). This type of 

checklist, lists, possibly in some sort of hierarchy, the factors to be taken into 

consideration when assessing (Westman, 1985; Hyman and Stiftel, 1988; Graham 

Smith, 1993). The task of checklists is therefore mainly one of impact identification 

and listing, though there may be some assessment of the character and nature of the 

impact, such as an entry may be made against a specific impact stating whether it is 

adverse or beneficial, significant or insignificant, will have a long- or short-term impact 

(Barrow, 1997).

According to Barrow (1997, p. 135), checklists mainly serve to:

• order thought;

• aid data-gathering;

• help ensure that the assessor does not overlook a possible impact;

• assist the assessor to screen large amounts of data so that the 

impact assessment can be focused.

Simple checklists were widely used in the initial years following the enactment of the 

US NEPA and they represent a valid approach to providing systemisation to an EIS.

More sophisticated checklists may be descriptive or organised by development phases; 

for example, the planning and design phase, construction phase, management phase, etc. 

(Canter, 1996). The main types of lists are introduced below.

Descriptive Checklists: include an identification of environmental parameters and 

guidelines on how to measure data on particular parameters (Lohani et al., 1997).
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Descriptive checklists refer to methodologies that include lists of environmental factors 

along with information on measurement and impact prediction (Canter, 1996). The 

purpose of a descriptive checklist is to provide a list of important issues for the purpose 

of identification and scoping (Modak and Biswas, 1999). One of the simplest forms of 

checklists is one with project-specific questions, for example, the one developed by the 

Norwegian Agency for Development Cooperation (NORAD) for assessing industrial 

projects (Modak and Biswas, 1999). However, according to Modak and Biswas (1999, 

p. 71): 'One must be careful of the questionnaire-type checklists where the answers can 

be "yes" or "no".' These questionnaires discourage thinking and may provide a false 

sense of assessment. Questions, if asked, should be phrased such as "to what extent?", 

"under what conditions?" and "in what ways" rather than simply "does A result in B?" 

(Modak and Biswas, 1999, pp. 71-72). Nonetheless, questionnaire-based checklists can 

serve as a good starting point for the purpose of project screening.

Descriptive checklists can also be exhaustive to capture the impacts during the various 

stages of the project and to provide a format for the assessor to identify obvious 

mitigations. In this case, the checklist can be used for the purpose of scoping and 

International Environmental Evaluation (IEE) (Modak and Biswas, 1999).

Descriptive checklists are extensively used in environmental impact studies (Canter, 

1996). Carstea et al. (1976), for example, developed a descriptive-checklist approach 

for projects in coastal areas. The methodology addresses the following issues: actions 

and projects; dolphins, mooring piles, and ramp construction; dredging (new and 

maintenance); and pipes. For each of the items, environmental impact information is 

provided on potential changes in erosion, sedimentation, and deposition; flood heights
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and drift; water quality; ecology; air quality; noise safety and navigation; recreation; 

aesthetics; and socioeconomics.

A number of descriptive checklists have been developed for water resources projects 

(Canter, 1996). For instance, Canter and Hill (1979) suggested a list of 65 

environmental factors related to the environmental quality account employed for project 

evaluation in the USA. For each factor, information is included on its definition and 

measurement, prediction of impacts, and functional curves for data interpretation.

Descriptive checklists are also used for transportation projects and land development 

projects. The transportation methodology addresses social, economic, and physical 

impacts of highway construction and operation (U.S. Department of Transportation, 

1975).). An example of a descriptive checklist is provided in Table 4.3
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Table 4.3. An example of a descriptive checklist

Environmental impacts often tend to appear in the form of chains of cause 
and effect. If the first link in the chain is revealed, the subsequent impacts 
will be uncovered. In order to reduce the number of questions in each 
checklist, the questions are most often related to the first link in the chain.

Industrial project
This will include all industrial projects involving a sizeable consumption of 
natural resources and/or increasing pollution. Thermal power plants are also 
included in this category. The project should be submitted to a more detailed 
assessment if it fulfils one or more of the criteria set out below, or if 
insufficient information is available to answer "no" with a reasonable degree 
of certainty.

Will the project:
1. Lead to substantial pollution of water, air, or soil?
2. Create waste disposal problems?
3. Affect areas which support animal and plant life worthy of protection or 

affect an especially vulnerable ecosystem?
4. Affect area with historic remains or landscape elements which are of 

importance to the population?
5. Create a risk of accidents which may have serious consequences for the 

local population and the natural environment?
6. Change the way of life of the local population in such a away that it leads 

to considerably increased pressure of the natural resource base?
7. Lead to major conflicts with regard to existing land used and ownership 

of land?
8. Obstruct, or lead to considerable changes in the local population's 

exploitation or use of natural resources other than those directly affected 
by the project?

Source: Developed by Norwegian Agency for Development Cooperation (NORAD)
(cited in Modak and Biswas, 1999, p. 73).
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.Scaling Checklist: This is similar to a descriptive checklist, but with additional 

information on subjective scaling of the parameters.

Scaling Weighting Checklist: similar to a scaling checklist, with additional information

for the subjective evaluation of each parameter with respect to all the other parameters.

Weighted-Scale Checklists:

Descriptive checklists are excellent for describing comprehensive lists of impacts.

Nonetheless, they are not able to rank alternatives. Various methods have been

developed for the evaluation of alternatives, their basic steps are as below (Lohan et al.,

1997):

1. determine an appropriate set of environmental factors to be considered, for 

example, wildlife habitat;

2. determine the environmental impact index for each factor;

2.1 define the units of measurement for each environmental factor (e.g. 

hectares preserved),

2.2 collect the data on the environmental factor (e.g. 10000 hectares 

preserved),

2.3 decide on a common interval scale for each environmental factor index 

(e.g. 0 to 1),

2.4 convert the data for the environmental factor to the environmental factor 

index (this is usually done by normalising all values over a maximum or 

minimum value);

3. determine a weight for each environmental factor; and

4. decide on the method of aggregation across all factors (usually additive).
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Westman (1985) identified the four most common types of scales encountered in EIA

methods, as: nominal, ordinal, interval, and ratio, as illustrated in Appendices A Table

4.4.

Table 4.4. Types of scales commonly used in EIA

Seal*

Nominal

Ordinal

Interval

Ratio

NatunofScal*

Classifies Objects

Ranks Object

Rates objects it units of 
equal difference

rates cfcjeds in equal 
difference and equal ratio

Example*

Species ClaEsrfcatcd, coding 
sol types

Gfderings: 
- minimum to maximum 
- worst to best
-mnor to major

line (hours), 
temperature (degrees)

height, weight

Pmmlttlbl* 
MsHwmaScal
Transformation

One-loons substitution

eqijvatence to nocv 
monotonictunclibns

Itiear transformation

multiplicalion ordwisbfi 
by a constant or ottier 
ratio scale value

MMsuraof 
Location

Made

median

arithmetic mean

geometric mean

Pamrisiibh 
Statistical Analytic

Information Staefes

Non parametric

Parametric

Pararretric

(Source: Westman, 1985, in Lohani et al., 1997, Chapter Three, p. 13).

The majority of descriptive information is categorical data measured on nominal scales. 

Evaluative information is normally measured on ordinal, interval, or ratio scales. The 

choice of scale is very important. Only interval and ratio scales can be employed to 

accumulate information on individual environmental factors into an overall grand index. 

Irrespective of which scale is employed, it should always be carefully defined (Lohan et 

al., 1997). Recent court challenges to the EIA process in Canada have criticised EIA 

methods which employ terms such as "moderate" or "medium". A judge concluded that 

impacts classified as moderate and medium are in effect deemed to be significant 

impacts as defined by legislation (Locke and Matthews, 1994). 

Many applications of EIA methods are defective because practitioners often construct
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quantitative representations of ordinal data; then wrongly assume that they can combine 

ordinal data into a grand index. For example, rather than asking an expert to assign the 

magnitude of impact as low, medium, or high, the practitioner might ask for magnitude 

on a scale from 1 to 10 where 1 is low, medium is 5 and 10 is high (Lohan et al., 1997). 

While these are now numerical data, they are still represented on an ordinal scale and 

should not be aggregated. In the context of constructing environmental quality indices, 

Dee et al. (1972) suggested the following procedures. Note that this technique can be 

used to construct a graph that represents the relationship between the factor index and 

an environmental variable

1. Collect information on the relationship between the factor and the quality of the 

environment.

2. Order the environmental factor scale (normally the x-axis) so that the lowest (or 

worst) value for the environmental factor corresponds to zero in the 

environmental quality scale (normally the y-axis).

3. Divide the environmental quality scale into equal intervals ranging between 0 

and 1, and determine the appropriate value of the factor for each interval. 

Continue this process until a reasonable curve may be drawn.

4. Steps 1 to 3 must be repeated independently by various experts. The average 

values should produce the group curve. If factors are based on value judgements 

alone, a representative cross-section must be used.

5. If there are large variations among the different experts, a review may be 

performed.

6. Steps 1 through 5 must be repeated by various groups of experts to test

reproducibility. 

The example graph (Figure 4.1) illustrates the relationship between the factor index
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and amount of forest land protected.

I I I T I 
0 10,000 20,000 30,000 40,000 50,000

Forest Land Protected [hectares)

Figure 4.1. Factor index for forest land protected 
(Source: Lohan et al., 1997, Chapter Three, p. 14).

A number of examples and applications of weighting-scaling checklists have been 

described (see Canter, 1977, 1996; ESCAP, 1990). In some applications, with skilled 

personnel, these methods may be appropriate. However, due to inherent difficulties in 

developing factor indices and the potential for misuse of such methods, they are not 

recommended for use in developing countries (Lohan et al., 1997). 

Weighted-Scale Checklists: are used to:

• recognise the differences between the importance of environmental issues.

• allow for scoring and aggregation of impacts arising from the issues of the 

environmental components; and
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• permit a quantitative comparison between alternatives (Modak and Biswas, 

1999, pp. 73, 77).

Accordingly, the use of weighted-scale checklists includes International Environmental 

Evaluation (DEE). One such weighted-scale checklist referred to in the literature is the 

Environmental Evaluation System (EES), which was developed in 1973 to address 

water resource development projects (Modak and Biswas, 1999).

The EES provides for environmental impact evaluation under four major categories: 

ecology, environmental pollution, aesthetics, and human interest (Modak and Biswas, 

1999). These four categories are further broken down into 18 environmental 

components and, finally, into 78 environmental parameters. For each parameter, a value 

function is developed using a Delphi technique to translate the sensitivity or scale of the 

parameter into equivalent environmental impact units (EIUs) (Modak and Biswas, 1999, 

p. 78). A Delphi technique is a forecasting or decision-making technique that makes 

use of written questionnaires to eliminate the influence of personal relationships and the 

domination of committees by strong personalities (Collins Dictionary, 2000)

The EES technique consists of three steps. The first step involves transforming 

parameter estimates into EIUs. In the evaluation system, environmental quality is 

defined as: "a value between 0 and 1, where 0 denotes extremely bad and 1 denotes 

very good quality" (Modak and Biswas, 1999, p. 78).

The second step consists of the weighting of parameters. Each parameter used in the 

EES represents only a part of the whole environment. Accordingly, it is important to 

view these parts together as part of the environmental system.

In the third step, EES is used to evaluate the expected future condition of environmental
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quah'ty without the project, and with the project. The difference in EIUs between these 

two conditions identifies an adverse (loss in EIU) or a beneficial (gain in EIU) impact 

(Modak and Biswas, 1999). ). An example of an Environmental Evaluation System is 

illustrated in Table 4.5.
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Table 4.5. Environmental Evaluation System (List of parameters with importance 
weighting)

' 420ECOLOGY
Terrestrial Species & Populations

Browsers and grazers (14) 
Crops (14)
Natural vegetation (14)) 
Pest species (14) 
Upland game birds (14)

Aquatic Species & Populations

Commercial fisheries (14)
Natural vegetation (14)
Pest species (14)
Sport fish (14)
Water fowl (14)_____ 140

240

Terrestrial Habitats & Communities

Food Web Index (12)
Land us (12)
Rare and endangered species (12)
River characteristics (12)
Species diversity (14)

Aquatic Habitats & Communities

Food Web Index (12) 
Rare and endangered species (12) 
River characteristics (12) 
Species diversity (14)___ 100

Ecosystems

Descriptive

PHYSICAL/CHEMICAL

AESTHETICS

Land

Geologic surface material (6)
Relief & topographic characteristics (16)
Width & alignment (10) | 32

Water Quality

Basin hydrologic loss (20)
Biochemical oxygen demand (25)
Dissolved oxygen (31)
Fecal coliform (18)
Inorganic carbon (22)
Inorganic phosphate (28)
Pesticides (16)
PH(18)
Streamflow variation (28)
Temperature (28)
Total dissolved solids (25)
Toxic substances (14)
Turbidity________ 318

Air Quality

Carbon monoxide (5) 
Hydrocarbons (5) 
Nitrogen oxides (10) 
Paniculate matter (12) 
Photochemical oxidants (5) 
Sulphur dioxides (10) 
Other (5) 52

Land Pollution

Land use (14) 
Soil erosion (14) | 28~

Noise Pollution

Noise (4)

153 HUMAN INTEREST/SOCIAL

Education/Scientific

Archaeological (13) 
Ecological (13) 
Geological (11) 
Hydrological(ll)
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Air 

Odor and visual (3)
Sounds (2) |
Water

Appearance of water (10) 
Land & Water interface (16) 
Odor and floating material (6) 
Water surface area (10) 
Wooded and geologic shoreline (10)

5

52

Biota

Animals - domesticated (5) 
Animals - wild (5) 
Diversity of vegetation types (9) 
Variety within vegetation types (5)

Man-made Objects

Man-made objects (10)

Composition

Composite effects (15) 
Unique compositions (15)

24

10

30

Historical

Architecture
Architecture & Styles (11)
Events (11)
Persons (11)
Religious and cultures (11)
Western Frontier (11)

Mood/Atmosphere

Awe inspiration (11) 
Isolation/solitude (11) 
Mystery (4) 
Oneness with nature (11)

55

Cultures

Indians (14) 
Other ethnic groups (7) 
Religious groups (7) 28

37

Life Patterns

Employment opportunities (13) 
Housing (13) ^___ 
Social interactions (11) | 37

Source: Clark etal. (1978).
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The third type of checklist is the questionnaire checklist. This represents a series of 

questions relating to the impacts of a project (Clark et al., 1984). This method was 

designed for the assessment of rural development projects in developing countries. The 

questions are listed under generic categories, for example, 'terrestrial ecosystems' and 

'disease vectors'. Individuals assessing projects should attempt to answer all the 

questions, and three answers are possible depending upon how much is known about a 

specific impact. However, as indicated earlier, Modak and Biswas (1999, p. 71) 

warned against the questionnaire-type checklists where the answer can be "yes" or "no", 

since these questionnaires discourage thinking and may provide a false sense of 

assessment. An example of a questionnaire check list is illustrated in Table 4.6.
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Table 4.6. Showing a section of U.S. Aid Questionnaire checklist

Disease Vectors
a) Are there known disease problems in the project area 

transmitted through vector species such as mosquitoes, 
flies, snails, etc.? 

b) Are these vector species associated with: 
Aquatic habitats? 
Forest habitats? 
Agricultural lands? 
Degraded habitats? 
Human settlements? 

c) Will the project 
Increase vector habitat? 
Decrease vector habitat? 
Provide opportunity for vector control? 

d) Will the project work force be a possible source of 
introduction of disease vectors not found in the project 
area? 

e) Will increased access to and commerce with the 
project area be a possible source of disease vectors not 
presently occurring in the project area? 

f) Will the project provide opportunities for vector 
control through improved standard of living? 

ESTIMATED IMPACT ON DISEASE VECTORS. . . 
Public Health
a) Are vector-borne diseases an important part of the 

local public health situation? 
b) Are there clinics or other disease control programs in 

operation or planned for the area? 
c) Will the project decision result in an increase in 

disease vector density or distribution? 
d) Will the project decision result in workers or other 

persons entering the area with contagious or vector- 
borne diseases? 

e) Will the project decision result in clearing operations 
that could expose workers to disease vectors?

Yes
Yes
Yes
Yes
Yes
Yes
Yes

Yes __ 
Yes
Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

No
No
No
No
No
No
No

No __ 
No
No

No

No

No

No

No

No

No

No

Unk
Unk
Unk
Unk
Unk __ 
Unk
Unk

Unk __ 
Unk
Unk

Unk

Unk

Unk

Unk

Unk

Unk

Unk

Unk
Source: Quoted in Bisset (1984, p. 204) (developed by the U.S. Aid, 1981).
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Varying levels of information and expertise are required to prepare checklists. Simple 

checklists may require only a generalised knowledge of the environmental parameters 

likely to be affected, and access to an information base. Alternatively, simple checklist 

methods can be used to summarise the results of an EIA. Scaling weighted checklists 

are likely to require more expertise to prepare.

The discussion above indicates the importance of checklists to the UAE in general and 

Abu Dhabi and Dubai Emirates in particular, because they can provide useful 

environmental background information about a proposed project or policy. They are 

also easy to use by technical staff and can help them become more aware of what they 

have to look for when they are assessing proposed project(s) in the light of the absence 

of relevant EIA information in these two Emirates. In addition, checklists may also 

facilitate the production of a higher degree of awareness of the environmental aspects of 

project (s). This is due to the fact that checklists provide all possible relationships and 

impacts of project(s) and policies, out of which a set adapted for a specific task can be 

selected that best suits the environmental situations in Abu Dhabi and Dubai Emirates.

As indicated earlier, the proposed conceptual framework involves referring projects and 

policies to specialised technical agencies (technical staff) before referring them to 

decision-makers, and reassessment of projects and policy by technical experts using 

several EIA methodologies such as checklists, index methods and networks in the event 

there are some defects by decision-makers and the necessity of referring 

recommendations by technical experts and planners to decision-makers. 

Advantages of the Checklist Method

In general, the advantage of checklist methods can be summarised as follows:
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• Checklists provide all possible relationships and impacts, out of which a set 

tailored for the specific assignment may be chosen.

• Checklists help people in responsible positions to become more aware of what 

they should be looking for when assessing a proposed project.

• Checklists may also help to produce a higher degree of awareness of the 

environmental aspects of a project.

• Quantification of impacts is possible using the weighted-scale method. (Modak 

and Biswas, 1999, p. 79).

• Checklists provide a structured approach for identifying key impacts and/or 

pertinent environmental factors for consideration in impact studies (Canter, 

1996).

• Checklists can be easily modified, for example, items can be added or deleted, to 

make them more pertinent to particular project types in given locations (Canter, 

1996).

• Checklists can be used to stimulate or facilitate interdisciplinary-team 

discussions during the planning, conduction, and/or summarisation of EISs 

(Canter, 1996).

Limitations of the Checklist Method

However, there are some problems with checklists when used as an impact assessment

method (Westman, 1985):

1 • They are too general and sometimes incomplete;

2. They do not illustrate interactions between effects;

3- The number of categories to be reviewed can be immense, thus distracting from

224



Chapter Four________________________Methodology ofEIA in Abu Dhabi and Dubai

the most significant impacts; and

4. The identification of effects is often qualitative and subjective. 

Further limitations include the following:

• Descriptive checklists may be exhaustive, including the impacts during the 

various stages of the project. However, no quantitative information is provided 

regarding magnitude and degree of impact (Modak and Biswas, 1999, p. 79).

• Another important drawback of this method is the way it attempts to 

compartmentalise the environment. Environmental systems comprise a complex 

web of interrelated parts, often incorporating feedback loops. This fact is not 

included in the weighted checklists. This method should therefore be used with 

some caution. Its quantitative features may be used to distinguish between 

alternatives and so should be used only when a comparison needs a quantitative 

resolution.

• The main drawback of the checklist method is the inability to relate individual 

activities to environmental components affected by these activities.

4.6.2 NETWORKS

Networks are methodologies that integrate impact causes and consequences through the 

identification of interrelationships between causal actions and the impacted 

environmental factors, including factors representing secondary and tertiary effects 

(Canter, 1996).

Network diagrams (Figure 4. 2) provide a means for displaying first, secondary, tertiary, 

and higher order impacts. To develop a network, a series of questions related to each 

project activity (such as what are the primary impact areas, the primary impacts within 

these areas, the secondary impact areas, the secondary impacts within these areas, and
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so on) must be answered (Lohani et al., 1997). 

PrqjactActivitiaa ,„,,„ Impact*
Piliiuy

Figure 4. 2. Conceptual model of impact networks

Network analyses are especially useful for identifying anticipated impacts associated 

with potential projects. Networks can also aid in organising the discussion of 

anticipated project impacts (Canter, 1996). Canter also indicates that network displays 

are useful in communicating information about an environmental impact study to the 

interested public.

In developing a network diagram, the first step to take is to identify the first order 

changes in environmental components, and then to identify secondary changes in other 

environmental components which will result from the first order changes (Lohani et al., 

1997). Sequentially, third order charges resulting from secondary changes are 

identified. This process is continued until the network diagram is completed to the 

practitioner's satisfaction. The network helps in exploring and understanding the 

underlying relationships between environmental components that produce higher order 

changes that are often overlooked by simpler approaches.

The network approach is advantageous in that it permits clear tracing of higher-order 

effects of initial actions. In fact, mitigation and control measures can also be illustrated.
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However, one problem encountered in applying this approach is that higher-order 

effects can be assumed that are actually unlikely to occur.

Despite the fact that networks have been widely discussed in the EIA literature, they 

have not been used extensively like matrices and simple checklists (Modak and Biswas, 

1999). They have been mainly developed to explicitly consider the secondary, tertiary, 

and higher order impacts which can arise from an initial impact. Any effect on the 

biophysical and socio-economic environments arising from a cause directly related to 

the project activities is termed a first-order or primary impact. Secondary impacts are 

those affecting the biophysical and socio-economic environments arising from an 

action, but are not initiated directly by that action. Modak and Biswas (1999) state that 

presentation matrices can only clearly show primary or first-order impacts (that is, 

direct impacts) within any specific activity-component framework.

Authors have used different terms to describe secondary impacts, but most are 

compatible with the descriptions given above. Nonetheless, Jain and Urban (1975) used 

the term 'higher order impacts' to denote secondary impacts, reserving the terms 

'indirect' or 'secondary' to cover impacts resulting from an induced action.

The Sorensen network (a linear graph or stepped matrix) approach, developed in the 

1970s in the USA, was one of the first to explore dredging impact and one of the 

earliest systems approaches to environmental impact assessment (Sorenson, 1971; 1974; 

Bisset, 1983, 1987; Barrow, 1997). It is recognised as the best-known approach for 

investigating higher order impacts (Modak and Biswas, 1999). The Sorenson network 

combines a matrix format with a network diagram to show what interactions occur, how 

they are produced, and the dependency relations. Hence, it is a 'cause-condition-effect 

network', and illustrates both direct and indirect linkages (Barrow, 1997).
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The objective of the network approach is to display, in an easily understood format, the 

intermediate links between a project and its ultimate impacts. This type of network, 

according to Modak and Biswas (1999, p. 92), "includes the identification of the 

probable importance of temporal effects as well as a list of data requirements. 

Complexity increases as higher order impacts are considered, and, as a result, the 

Sorenson network is restricted to third and lower order impacts." In addition, the 

Sorenson network is increasingly computer-generated (Clark et al., 1984; Barrow, 

1997). Methods for translating networks into mathematical models are available, and 

such methods structure the relationships implied in quantitative simulations.

Networks or systems diagrams overcome the limitations of matrices by accommodating 

higher order impacts. They are also far better at explicitly identifying the causal basis 

for impacts. In addition, they are well suited to identifying the interaction between a 

number of activities, components, and a single target resource. As an assessment tool, 

they are capable of making qualitative predictions of the cumulative impact of a number 

of activities on a single target resource (Lohani et al., 1997). Conversely, they neither 

formally integrate over the spatial and temporal dimensions, nor do they integrate across 

target resources. While networks and systems diagrams can be communicated well and 

are easy to develop using expert judgement, scientific documentation of complex 

systems' diagrams requires a considerable amount of human and financial resources.

The discussion above indicates that networks can be used for the assessment of the 

impacts of projects and policies in Abu Dhabi and Dubai Emirates, especially newly 

proposed projects, since initial, or primary impacts can be identified and secondary and 

other higher-order impacts can be postulated accordingly. This is due to the fact that
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initial impacts of existing projects in Abu Dhabi and Dubai Emirates were not identified 

when such projects were implemented. However, having said this, technical staff in 

both Emirates can trace secondary, tertiary and other higher-order impacts of existing 

projects and propose relevant mitigation and control measures necessary to alleviate 

these impacts on the environment of Abu Dhabi and Dubai Emirates.

The conceptual framework provides that projects and policies should be assessed by 

technical staff prior to referring them to decision-makers, and reassessment of projects 

and policy by technical experts using several EIA methodologies such as checklists, 

index methods and networks. This is clearly evident in the findings of the research 

sample which indicate that using several EIA methodologies in Abu Dhabi and Dubai 

Emirates is better than using one methodology.

Advantages of Networks:

• Presentation matrices can only clearly show the primary or first-order impacts 

within any particular activity-component framework. It is possible, however, to 

investigate higher order linkages in two dimensions using networks.

• It is possible to translate networks into mathematical models for more 

quantitative. The network method structures the relationships implied in 

qualitative simulations (Modak and Biswas, 1999, p. 94).

• Networks can point out direct and indirect impacts for further study, though they 

generally do not show which impacts are important (Barrow, 1997, p. 147).
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Limitations of Networks

• One of the main limitations of the network method is that since impacts are not 

scored in any quantitative way, the comparison of project alternatives is not 

readily achieved.

• Spatial (local) demonstration of impacts is not possible (Modak and Biswas, 

1999, p. 94), since comparison of Sorensen networks for different sites can be 

difficult (Barrow, 1997, p. 147).

• While it is best applied to ecological impacts and is useful for presenting or 

clarifying relationships; nonetheless, it is reputedly difficult to apply Sorenson 

networks to socio-economic impact assessment (Barrow, 1997).

• The primary limitation of the network approach is the minimal information 

provided on the technical aspects of impact prediction and the means for 

comparatively evaluating the impacts of alternatives (Canter, 1996).

• Networks can also become very visually complicated (Canter, 1996).

• The Sorenson network is probably best applied to ecological impacts and is 

useful for presenting or clarifying relationships. However, it is reputedly 

difficult to apply Sorensen networks to socio-economic impact assessment 

(Barrow, 1997).

4.6.3 OVERLAYS

McHarg (1969) has been credited with the development of map overlays (Shopley and 

Fuggle, 1984). An overlay is based on a set of transparent maps, each of which 

represents the spatial distribution of an environmental characteristic, for instance, 

susceptibility to erosion. Information for an array of variables is collected for standard
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geographical units within the study area, and recorded on a series of maps, typically one 

for each variable. These maps are overlaid to produce a composite. The resulting 

composite maps characterise the area's physical, social, ecological, land use and other 

relevant characteristics, relative to the site of the proposed development. Figure 4.3 

show, a example overlay method to investigate the degree of associated impacts, any 

number of project alternatives can be located on the final map. The validity of the 

analysis is related to the type and number of parameters chosen. For a readable 

composite map, the number of parameters in a transparency overlay is limited to about 

ten. These methods are used in at least two ways in impact assessment. One way is to 

use before and after maps to assess visually the changes to the landscape. The other way 

is to combine mapping with an analysis of sensitive areas or ecological carrying 

capacity. When used in this latter way, constraints on the level of development are set 

on the basis of limits determined by the location of sensitive areas and by assessments 

of carrying capacity. These methods are spatially oriented and are capable of clearly 

communicating the spatial aspects of cumulative impacts.
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EcotogfcalateB

Hhtolc altos

/ " J J
Figure 4. 3. Example of overlay method (Source: Wathern, 1988).

These methods, also referred to as "sieve mapping", use a series of map transparencies, 

overlain in order to identify, predict, assign relative significance to, and communicate 

impacts in a geographical reference frame larger in scale than a localised action would 

require (Modak and Biswas, 1999). Transparency sheets show specific data that can be 

placed on a base map to identify, predict and communicate the intensity and 

geographical extent of impacts. They are largely derived from town and country 

planning, landscape architecture and land capability assessment (Barrow, 1997), and 

have been employed for selecting highway corridors, for evaluating development 

options in coastal areas, and in numerous other applications (Modak and Biswas, 1999).

In these methods, a study area is divided into appropriate spatial units and information 

of a number of aspects, for example, environmental factors, and human activities are
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collected. Transparencies showing the proposed development and the geographical 

extent of each environmental aspects are prepared and overlaid to identify potential 

impact.

Essentially, the overlay method divides the study area into convenient geographical 

units based on uniformly spaced grid points, topographic features, or differing land 

uses. Field surveys, topographical land inventory maps, aerial photography, etc., are 

used to assemble information related to environmental and human factors within the 

geographical units. Factors are composed by assembling concerns that have a common 

basis, and regional maps are drawn for each factor. Through the use of overlays, land 

use possibilities and engineering feasibility are visually determined (McHarg, 1968). 

The scale of the maps can vary from large-scale (for regional planning purposes) to 

small-scale identification of site specific features. Overlays are also used in route 

selection for linear projects such as roads and transmission lines. Their use facilitates 

screening of alternative routes at an early stage, reducing the amount of detailed 

analysis required by eliminating some routes early on (Lohani et al., 1997). For best 

results, data for various characteristics need to be of comparable quality; if the database 

for one characteristic is weaker than for others, it will be under-represented through this 

method.

McHarg (1968) demonstrated this technique with specific orientation towards 

highways. His application consisted of transparencies of environmental characteristics 

overlaid on a regional base map. Eleven to sixteen environmental and land use 

characteristics were mapped. The maps represented three levels of environmental and 

land use characteristics based upon "compatibility with the highway." The approach 

seems most useful for screening alternative project sites or routes before a detailed 

impact analysis is completed (Lohani et al., 1997). The method has also been used for
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evaluating development options in coastal areas and for routing pipelines and 

transmission lines.

The McHarg overlay, which is one of the early examples pre-dating the appearance of 

environmental impact assessment (McHarg, 1968, 1969), is based on a set of 

transparent maps, each of which represents the spatial variation of an environmental 

parameter. The maps are shaded to show three degrees of parameter compatibility with 

the proposed project (Modak and Biswas, 1999).

The discussion presented earlier indicates that the overlay approach can be implemented 

in Abu Dhabi and Dubai Emirates in particular and in the UAE in general, due to the 

fact that this method can accommodate both qualitative and quantitative data, is 

appropriate for land use planning and industrial siting in Abu Dhabi and Dubai 

Emirates, on account of the extensive industrial developments in the two Emirates, is 

useful when considering linear developments, for example, building roads, especially 

those connecting different cities of the Emirates, and can aid in planning projects 

involving the lowest cost, lowest risk,and least disruption. 

Advantages of the Overlay Approach

• The overlay approach can accommodate both qualitative and quantitative data.

• The use of computer databases has resulted in faster, easier and greater precision 

in producing overlay maps, and it is possible to go well beyond the 10 overlay 

sheets when using computer techniques.

• Overlay techniques are useful when considering linear developments such as the 

building of roads, railways and canals.

• Overlays assist in planning a route involving the lowest cost, lowest risk and 

least disruption.
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• The overlay techniques are appropriate for land use planning and industrial 

siting (Barrow, 1999, p. 137).

Limitations of the Overlay Approach

• The weakness of the overlay approach is that it is only moderately 

comprehensive, because there is no mechanism that requires consideration of all 

potential impacts.

• When using overlays, the burden of ensuring comprehensiveness is largely on 

the analyst.

• The approach is selective because there is a limit to the number of transparencies 

that can be viewed together. There is a limit to the number of maps that can be 

used, since the methods become unwieldy when more than ten transparencies are 

used. Nonetheless, the limitation can be overcome using computers. Computers 

provide programmes which can superimpose specific new data onto existing 

maps.

• Extreme impacts with small probabilities of occurrence are not considered, 

though a skilled assessor may make indications in a footnote or on a 

supplementary map (Modak and Biswas, 1999, p. 96).

• Overlay methods do not separate direct and indirect impacts, give no indication 

of the probability of an impact occurring and do not do much to show causal 

relationships.

• A problem still remaining, in spite of computing, is that of defining 'boundaries' 

of the overlays (Barrow, 1997, p. 137).
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4.6.4 MATRICES

A matrix is a more sophisticated instrument in that it links parameters at two stages in 

the assessment process and therefore aims to assist in identifying causal relationships 

between parameters at these two stages (Lee and Wood, 1980).

Matrix methods identify interactions between various project actions and environmental 

parameters and components. They incorporate a list of project activities with a checklist 

of environmental components that might be affected by these activities. A matrix of 

potential interactions is produced by combining these two lists (placing one on the 

vertical axis and the other on the horizontal axis) (Lohani et al., 1997).

Several matrices were specifically developed in the United States for use in 

environmental impact assessment during the early 1970s, including Leopold Matrix 

(Leopold et al., 1971), Sorenson's Matrix (1970) and Battelle Institute matrices (Dee et 

al., 1972, 1973), which subsequently have had a strong influence on the methodological 

development of impact assessment.

The majority of matrices were built for specific applications, though the Leopold 

Matrix is rather general. Matrices can be tailor-made to suit the needs of any project to 

be evaluated. They should preferably cover both the construction and operation phases 

of the project, since sometimes, construction causes greater impacts than operations 

(Lohani et al., 1997). Simple matrices are useful early in EIA processes for scoping the 

assessment; for identifying areas that require further research; and for identifying 

interactions between project activities and specific environmental components (Lohani 

et al., 1997). Nevertheless, matrices also have their disadvantages: they tend to overly 

simplify impact pathways, they do not explicitly represent spatial or temporal 

considerations, and they do not adequately address synergistic impacts.
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Matrices require information about both the environmental components and project 

activities. The cells of the matrix are filled in using expert (i.e., subjective) judgement, 

or by using extensive databases. There are two general types of matrices:

1. simple interaction matrices; and

2. significance or importance-rated matrices.

Simple matrix methods basically identify the potential for interaction. Significance or 

importance-rated methods require either more extensive data bases or more experience 

to prepare. Values assigned to each cell in the matrix are based on scores or assigned 

ratings, not on measurement and experimentation. For example, the significance or 

importance of an impact may be categorised (no impact, insignificant impact, 

significant impact, or uncertain). Alternatively, it may be assigned a numerical score 

(for example, 0 is no impact, 10 is maximum impact).Table 4.7 shows an example 

Simple environmental impact matrix

Table 4.7. Simple environmental impact matrix for the Phoenix Pulp Mill (source: 
Lohani and Halim, 1983).

Environmental 
Components

Surface Water Quality 

Surface Water Hydrology 

Air Quality 

Fisheries 

Terrestrial Wildlife Habitat 

Terrestnal Wildlife 

Land Use P altern 

Highways/Railways 

Water Supply 

Agriculture 

Housing 

Health 

SociOKorom :

Project Activities

Plant Farming of n U8° °' Trar*Port of Wa1cr So|id E,flucr,t Employ- Pesticide Raw emissions Construction Kcnaf Intake Waste Discharge mcnt Fertilizer Materials

X XX X 

X 

X *

x x

X 

X 

X 

X 

X *

X 

X

XX X

X
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The environmental matrices commonly link individual characteristics of a project with 

the elements of the environment they impact; major impacts are marked on the matrix 

by the assessor.

Matrices incorporate a list of project activities in addition to a checklist of potentially 

impacted environmental characteristics. All types of matrices consist of at least two 

checklists - a horizontal list and a vertical list.

Matrices can be used for screening and impact assessment, particularly impact 

identification. A simple matrix is the combination of two checklists, one describing 

potential impacts of the proposed action (columns) and the other listing environmental, 

including socio-economic, conditions which might be affected (rows) (Modak and 

Biswas, 1999).

There are three types of commonly used matrices: descriptive matrices, symbolic and 

presentation matrices, and scaled/weighted or numeric matrices.

In descriptive matrices, short written descriptions are employed, and for each phase of 

a project, that is site selection, construction, operation, the various impacts associated 

with each activity are defined and short descriptions are presented. Nonetheless, there is 

no scaling or quantification of these impacts (Modak and Biswas, 1999).

A most noteworthy matrix presentation basically improves the communication 

between the impact analysts, decision makers, and the public. In this type of matrix, 

symbols are employed to describe the understanding of the impacts (Modak and Biswas, 

1999) Environmental impacts may be described by words, for example, 'important' or 

'significant', but these subjective, qualitative words are difficult to deal with due to the 

fact that their interpretation depends on cultural values and particular circumstances. 

Modak and Biswas add that even when quantitative data are available, they should be
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measured with reference to certain standards and often there is none or at least none 

widely accepted.

There are many factors that should be considered when assessing the importance of an 

environmental impact arising from a project. The factors are interrelated and should not 

be considered in isolation. For a particular impact some factors may carry more weight 

than others, but it is the combination of all the factors which determine importance 

(Modak and Biswas, 1999).

An example, according to these two authors, is to employ abbreviations and scales, for 

example, S for short term and L for long term, or 10 to signify a very high order of the 

impact and 1 to indicate almost negligible impact, etc. This makes a symbolised matrix 

a combination of descriptive and numeric scales. There are, nonetheless, certain useful 

guides for the grading or classification of impacts, including the following (Modak and 

Biswas, 1999):

• Sign of the impact (positive or negative).

• Magnitude, defined as the probable severity of each potential impact. Answers 

to questions raised here may be difficult and may have to be speculated on a 

subjective basis. The size frequently depends on the source release, mitigation 

measures adopted, if any, and the assimilative capacity of the receiving 

environment, etc.

• Type of change (reversible or irreversible). Irreversibilities always require 

attention since they signal a loss of future options. Species extinction, severe oil 

erosion, and habitat destruction are examples of irreversible changes. Pollution 

of groundwater is often irreversible due to its slow movement, and urbanisation
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of agricultural land is almost impossible to undo once the land use trend has 

begun.

• Prevalence, that is, the likely eventual extent of the impact as, for instance, the 

cumulative effect(s) of a number of stream crossings. Each effect considered 

separately might represent a localised impact of minor importance and 

magnitude, though a number of such crossings could result in a widespread 

effect.

• Duration and Frequency. The importance of duration and frequency is reflected 

in the following questions: Will the activity be long-term, short-term, or 

sporadic? If the activity is intermittent, will it allow for recovery during inactive 

periods:

• Risk: Risk is the probability of serious environmental effects. In order to 

accurately assess the risk, both the project activity and the area of the 

environment affected should be well known and understood.

• Importance: That is, the value attached to an environmental component in its 

present state. For instance, a local community may value a short stretch of river 

for bathing or a small swamp for hunting. Alternatively, the impacted 

component may be of regional, provincial or even national importance.

• Mitigatability. Existing technology may provide a solution to a siting problem 

expected during construction of an access road, or to bank erosion resulting from 

a new stream configuration.

• Understanding. If, for example, an access road is to cross a stream and the 

assessor does not know the extent of use of that stream, such as, for fish
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spawning, fish migration, subsistence fishing, river transport, etc, then the 

impact would be classed as unknown. Likewise, the nature of the river crossing 

may not yet have been planned and hence the significance of the environmental 

impact of that crossing is unknown.

The most frequently used representation of a comparison of alternatives is a matrix, in 

which +, 0 and - show how each alternative affects the different environmental aspects. 

This, according to Modak and Biswas (1999), can be a useful way to provide a quick 

overview of the difference between the alternatives. Provided that

• The impacts of each alternative are evaluated against a reference, usually the 
existing situation; or

• For each alternative, it is shown how it contributes to the environmental 
objectives; or

• The impacts of each alternative are compared with the preferred alternative.

The use of ++ and -gives extra possibilities for differentiation. In each case, it is

important that the significance of the symbols is properly defined (Modak and Biswas,

1999).

Numeric and scaled matrices are either simple numeric matrices, or scaled matrices. 

Simple numeric matrices are useful to derive facts to help show the degree of impact or 

help make a comparison.

Numeric, ordinal, and interval scaled evaluations are presented by numerical scores. 

Leopold et al. (1971) used a scale of 1 to 0 to score two impact attributes, that is, 

significance and importance.

The second option is to play down separate matrices describing each impact 

characteristic. For instance, a matrix presentation is made to show the size attribute
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impacts, and another to show the nature of the impact, etc, giving an indication of which 

environmental compartments can be expected to contain problems and which 

alternatives are most promising. (Modak and Biswas, 1999).

Weighted-scale matrices typically use a scale of 1 to 10 to score two impact attributes, 

significance and importance. One of the most popular scaled matrices is the Leopold 

matrix, mentioned earlier. All development activities are listed across the top of the 

matrix and all environmental components that might be impacted are listed on the side 

(Modak and Biswas, 1999). A Leopold matrix attempts to assign numerical ratings and 

magnitude and importance so that the completed matrices for alternative sites or 

technologies can each be added and compared. Importance refers to the significance of 

an impact and the magnitude of its scale and extent. Leopold-type matrices are easy to 

use and are possibly the most widely employed and successful of all EIA methods.

Another approach is the environmental impact matrix, with and without mitigation 

(Biswas and Agarawal, 1992). Modak and Biswas (1999) describe this technique as 

conventional for summarising environmental impacts using the matrix method. 

Predicted impacts and their conversion into an ordinal scale (ranking) of impact severity 

are illustrated in Table 4.8.
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Table 4.8, Initially, the predicted impacts are converted into an ordinal scale (ranking) 

of impact severity, as follows:

Severity___________________Impact Score
No impact 0 
Negligible 1 
Minor (slight or short term) 2 
Moderate 3 
Major (irreversible or long term) 4 
Severe (permanent)__________________5___

A positive sign signifies a beneficial impact, while a negative sign signifies an adverse 

impact.
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Leopold Matrix One of the earliest matrix methods was developed by Leopold et al. 

(1971). In a Leopold matrix and its variants, the columns of the matrix correspond to 

project actions (for example, flow alteration) while the rows represent environmental 

conditions (for example, water temperature). The impact associated with the action 

columns and the environmental condition row is described in terms of its magnitude and 

significance (Lohani et al., 1997).

The matrix was designed for the assessment of impacts associated with almost any type 

of construction project. Its main strength is as a checklist that incorporates qualitative 

information on cause-and-effect relationships but it is also useful for communicating 

results (http://www.icsu-scope.Org/downloadpubs/scope5/chapter04.htmlfft4.l) 

Leopold et al. (1971) designed a matrix with a hundred specified actions and 88 

environmental components. Each action and its potential for impacting on each 

environmental item are taken into consideration. The magnitude of the interaction 

(comprehensiveness or scale) is described by assigning a value ranging from 1 (for 

small magnitudes) to 10 (for large magnitudes). The assignment of numerical values is 

based on an evaluation of available facts and data. Similarly, the scale of importance 

also ranges from 1 (very low interaction) to 10 (very important interaction). Assignment 

of numerical values for importance is based on the subjective judgement of the 

interdisciplinary team working on the ELA study.

The matrix approach is reasonably flexible. The total number of specified actions and 

environmental items may increase or decrease depending on the nature and scope of the 

study and the specific TOR for which the environmental impact study is undertaken. 

This is one of the attractive features of the Leopold Matrix. 

Technically, the Leopold Matrix approach is a gross screening technique to identify
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impacts. It is a valuable tool for explaining impacts by presenting a visual display of 

the impacted items and their causes (Lohani et al., 1997). Summing the rows and 

columns designated as having interactions can provide deeper insight and facilitate 

further interpretation of the impacts. The matrix can also be employed to identify 

impacts during the various parts of the entire project cycle: construction, operation, and 

even dismantling phases. Table 4.9 illustrates the evaluation of the matrix method. 

These methods can be implemented in the UAE in general, and in Abu Dhabi and Dubai 

in particular, though it is preferable that at present less sophisticated methods than 

matrices are implemented, due to the absence of EIA methodology in the UAE in 

general, and in Abu Dhabi and Dubai Emirates in particular.
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Table 4.9. Evaluation of the Matrix Method

K*yA/eaofth« 
Asttstmenl Procws

Cosl/Tim* 
Effecttwnws Criteria

Impact ktenlificallon

Impact MHMJiwntnt

Impact Assessment

Communication

Criteria

1. Expertise 
Requremente

2 Data Requremenk

3. Tire Requremails

4. Flexblily

5. Fersonrd Levei rf 
Effort

ft Comprehensiveness

7. Iftdeatox-based

& Discriminative

9. Tme Drnsrs'cn

1C. Spalial Diirwnskin

11. Commensurate

12. Cusmitatwe

13. Measures Changes

14. Cbjecl.ve

1C. Cfecibi'ly

'5. Replfca-.lry

17. Signifcarce-bas&j

18. AggregaiKd

fl 9. Urc&taniy

2C. Alternative Campariscn

21. Communcafciiity

22. Surriitiary1 Format

L d«note« Criteria Completely Satisfied 
P denotes Criteria Partially Satisfied 

N denote* Criteria Not Satisfied

P

L

P

P

P

L

N

N

N

N

N

N

N

P

P

r»
r-v

P
t'v

N

L

L

Advantages of the Matrix Approach

• A matrix presentation has a better structural framework than the checklist. In 

fact, it makes a summarised analytical presentation of the project.

• The matrix structure allows for speculation of impact characteristics, albeit in a 

subjective way. This provides a gradation in impacts, thus providing a focus for 

further studies, verification, or discussion. It also helps in prioritising on 

mitigation measures estimated to alleviate the impacts speculated.
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• It presents an easily understood summary of a large number of primary impacts.

• It is a generalised but well defined approach, facilitating a comprehensive 

consideration of environmental components and primary impacts.

• It is an easily performed process which can specify the overall character of a 

project early in the design phase.

• In an extended form, the method can include information about many impact 

attributes, and clarify the assumptions supporting the assessment.

• Matrices have low resource requirements (Modak and Biswas, 1999, pp. 89-90). 

Limitations of the Matrix Approach

• Unless weight-scaled impact scores are used, the comparison of many project 

alternatives is difficult.

• Scaling the multitude of scores contained in a matrix is also not a tractable 

proposition, as the ability to independently replicate the method is undermined 

by a dependence on highly subjective judgements.

• The impact characterisation step of the matrix involves subjective prediction as 

well as assessment.

• There is little opportunity for quantification. However, it is possible to 

accommodate further detailing in the matrix presentation if prediction/evaluation 

techniques are separately used.

• While developing a matrix structure, it becomes apparent that higher order 

impacts are not accounted for using this approach (Modak and Biswas, 1999).
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4.6.5 INDEX METHODS

These methods are basically founded on checklists, though they also involve the process 

of scaling, weighting and aggregating all impacts in order to obtain an index that allows 

a comparison of alternative projects. These methods are both conceptually and 

mathematically complex.

Index methods involve simple numerical approaches to describe baseline conditions and 

compare the pollution potential of alternative actions (Ott, 1978). They are generally 

based on the rating of prescribed factors by the application of environmental index 

functions. Several indices have been developed, one of which is the modified Le Grand 

Method (US Environmental Protection Agency, 1978). The Sondheim method, 

developed by Sondheim (1978) is another example. This method has advantages over 

other methods, including the following: the ability to evaluate simultaneously a large 

number of project alternatives; the capability of incorporating directly a very broad 

definition of 'environment' in the assessment process; the segregation of the subjective 

components of the study; the possibility of including direct public participation in the 

assessment process; the use of interval or ratio rating schemes instead of ordinal ones; 

and the examination of specific potential impacts in the way(s) deemed most suitable 

(Sondheim, 1978). The methodology was devised in response to a problem involving 

whether or not a dam should be constructed at a given site; however, it should be noted 

that the methodology is applicable to a wide variety of situations (Sondheim, 1978).

The main advantage of index methods is that they utilise secondary data, that is, data 

collected primarily for other uses. Accordingly, they are helpful when time or 

budgetary constraints are present. Index methods could, feasibly, be implemented in 

Abu Dhabi and Dubai Emirates, however, it is advisable that simpler methods, such as

248



Chapter Four________________________Methodology ofEIA in Abu Dhabi and Dubai

checklists, are used, due to the complexity of index methods. The conceptual 

framework involves referring projects and policies in Abu Dhabi and Dubai Emirats to 

specialised technical agencies before they are referred to decision-makers, and 

reassessment of projects and policy by technical experts using several EIA 

methodologies such as checklists, index methods and networks in the event there are 

some defects by decision-makers and the necessity of referring recommendations by 

technical experts and planners to decision-makers. This point is verified in the research 

findings, which clearly indicate that using several EIA methodologies is better than 

using only one methodology.

4.6.6 GUIDELINES AND MANUALS

New EIAs should build on what has already been learnt. While each situation needs a 

unique assessment plan, after almost three decades of EIA practice there is much 

knowledge of impacts which can be transferred from past assessments to new projects. 

EIA practitioners have collected past experience and best practice examples into various 

handbooks and guidelines (Lohani et al., 1997). Sectoral guidelines are conceivably the 

most useful and widespread of these tools for assisting in the preparation of EIAs. Most 

EIA agencies in developing countries have recognised the significance of producing 

country and sector specific guidelines for EIA. These guidelines normally contain a 

comprehensive listing of (Lohani et al., 1997):

1. project types covered by the guidelines;

2. activities that fall within each project type;

3. environmental components that may possibly be affected by the project 

activities;

4. significant issues that must be addressed in project planning;
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5. suggested mitigation measures that might be incorporated into the project; and

6. recommended monitoring requirements.

These guidelines often use checklists and matrices to organise and present specific

information. In most cases, the guidelines leave the choice of the prediction and

assessment method up to the individual practitioner (Lohani et al., 1997).

Guidelines and manuals are usually prepared for a particular type of project, and contain

comprehensive guidance on how to carry out the assessment, and the type of data

required. The format for presenting the information is usually suggested in the manual,

sometimes including certain method types and even describing the techniques that can

be used to predict impact.

Guidelines and manuals have been produced in large numbers. While some have been 

produced for general reference, others document experience and assist other assessors. 

Many have been produced for specific agency use. Published guidelines and manuals 

are valuable because so much in the impact assessment field is 'grey literature', that is, 

material that has limited circulation (Barrow, 1997). Manuals and guidebooks also 

facilitate comparison of techniques and help to promote a more constant approach.

Barrow (1997) refers to manuals and guidebooks that cover a wide range of major 

developments subjected to impact assessment in various countries; manuals of 

assessment practice in general; manuals promoting a particular assessment policy; 

specific techniques and methods; and manuals covering types of development for which 

experience has accumulated since the 1970s, for example, airports, petroleum refineries, 

road construction, paper-making factories, leather tanning, etc.
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Governments, aid agencies, funding bodies and large companies have prepared 

environmental manuals and in some cases impact or social assessment manuals 

(Barrow, 1997).

The main purpose of guidelines is to facilitate the incorporation of environmental 

protection into project preparation and appraisal (Lohani et al., 1997). Experience 

throughout the world has demonstrated that, through proper design and planning, 

adverse environmental consequences of development projects can be eliminated or 

reduced to acceptable levels. The guidelines are used to determine whether or not a 

specific project can be expected to result in significant environmental impacts, and if so, 

what needs to be done to ensure that these impacts will be mitigated in the project plan. 

Guidelines often contain advice on how to develop the TOR for EIA studies to support 

preparation of EIA reports. In practice, sectoral guidelines (Lohani et al., 1997):

1. are most useful in the early stages of an environmental assessment when TOR 

for the EIA are unavailable or are being prepared;

2. help with impact identification and in the development of detailed TOR for 

conducting an EIA;

3. provide guidance on how to present information in the proper format to aid in 

review; and

4. provide useful information against which to evaluate the actual results of the

EIA.

From the review of the guidelines and manuals above, it appears possible that they 

could be implemented in the UAE as a whole, and in Abu Dhabi and Dubai Emirates in 

particular, since they are easy to use.
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4.6.7 AD Hoc METHODS

This approach is the oldest, being the first to evolve and possibly the crudest 

environmental impact assessment method. It has always been criticised as being 

fragmented, having an excessively rigid structure, and giving little regard to the 

complex web of interrelationships that link environmental components. Ad hoc 

methods focus on impact identification, and provide minimum guidance for the 

assessor, limiting themselves to suggesting broad areas of possible impacts. 

Ad hoc methods are in fact not methods since they do not structure the problem; hence 

are more amenable to systematic analysis (Lohani et al., 1997). A good example of an 

ad hoc method is a team of experts gathered for a short time to perform an EIA. 

Conclusions of each expert are based on a unique combination of experience, training 

and perception. Such conclusions are compiled into a report, and sometimes this is the 

only required or possible approach (Lohani et al., 1997). In other cases, when more 

scientific methods are available, it is not satisfactory to depend on ad hoc methods. 

In ad hoc methods, broad qualitative information about factors useful in the comparative 

evaluation of alternative development actions is presented, and such information is 

stated in simple terms readily understood by the lay person. Nonetheless, neither 

information concerning the cause-effect relationship between project actions and 

environmental components is provided, nor actual impacts on specific environmental 

components expected to be affected by the project or those which may require further 

investigation are identified. The method simply presents the relevant information 

without resorting to any relative weighting of importance (Lohani et al., 1997). 

Ad hoc methods are not difficult to apply and require moderately skilled human 

resources, however, they are of limited value for scoping and as one-off approaches are
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likely to be difficult to transfer. Moreover, they give no indication of specific 

parameters to investigate, and it is possible for the assessor to miss one or more impacts 

(Mampholo, 2003).

However, though an ad hoc method is very easy to use, it has a few drawbacks (Lohani 

and Kan, 1983):

• it may not encompass all the relevant impacts;

• because the criteria used to evaluate impacts are not comparable, the relative 

weights of various impact cannot be compared;

• it is inherently inefficient as it requires sizeable effort to identify and 

assemble an appropriate panel of experts for each assessment; and

• it provides minimal guidance for impact analysis while suggesting broad

areas of possible impacts.

The problem with the exercise of expert judgement in an ad hoc manner is that it is 

characterised by a process of assessment which can by no means be replicated, 

accordingly making it difficult to review and critique the conclusions in the EIA 

(Lohani et al., 1997). EIA generally requires the collection and analysis of substantial 

information relevant to the economic, social, and biophysical environment, and methods 

are needed to organise such information for analysis and presentation; ad hoc methods 

fail to do this in any meaningful way.

Applications listed are appropriate for developing countries, but they should be 

supplemented by other methods to analyse, organise and present the results of the 

assessment (Lohani et al., 1997). In other words, more than one method, or a 

combination of several methods should be used to analyse, organise and present EIA 

results.
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Approaches pre-dating impact assessment that may still feed into it at present include 

the public enquiry or the commission of inquiry. A commission of enquiry is less open 

to public scrutiny. In the UK, as in many parliamentary democracies, public enquiries 

and commissions have, and are still used to assess the probable effects of certain 

developments or to determine why problems have arisen. Parker (1978) referred to the 

Windscale Enquiry into proposals by British Nuclear Fuels to construct a nuclear 

reactor fuel re-processing plant in Cambria, as an example of such inquiries.

Jain et al. (2002, p. 166) indicate that ad hoc methodologies provide minimal guidance 

for impact assessment beyond suggesting broad areas of possible impacts, for example, 

impacts upon plants and animals, lakes, and forests, rather than defining the specific 

parameters within the impact area to be investigated. These methodologies may be 

effective when the preparers are unusually experienced in the type of action being 

examined and require only reminders.

An Ad hoc approach can be implemented in the Emirates in general and in Abu Dhabi 

and Dubai Emirates in particular, by way of public enquiries or commissions of enquiry, 

commissioned by the concerned authorities to assess the likely effects of developments, 

especially new projects or policies, or to determine why problems have arisen in the 

UAE in general and the two Emirates in particular. However, staff in Abu Dhabi and 

Dubai Emirates are not experienced in the type of action proposed, hence they need to 

be fully trained in this field to provide them with the expertise needed to undertake this 

task.

4.6.8 MODELS

Modelling is a step by step process by which models that represent that given 

environmental issue are developed and/or applied. The three most common types of
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models used in EIA are physical models, experimental models, and mathematical 

models (Lohani et al., 1997). Munn (1983) identified four types of model: conceptual; 

empirical or statistical (experimental); physical; and numerical or mathematical. 

Conceptual and empirical models can be well applied in environmental impact 

assessment exercises, though physical models are sometimes used.

Physical models are small-scale models of the environmental system under 

investigation on which experiments can be carried out to predict future changes. Two 

types of physical models are discussed here: illustrative or visual models, and working 

physical models (ERL, 1984). Physical models involve the construction of a scale, 

solid physical model representing the topography, etc. of the situation. These models 

have been used for estuaries and parts of rivers (Bijker, 1965; 1967), and are basically 

hydraulic models. They are often expensive and time consuming to construct though 

for hydraulic considerations they do bridge the gap between analytical mathematical 

models and actual discharge designs (McDowell and O'Connor, 1977). Another major 

disadvantage is that each model applies only to one system (Lee and Wood, 1980). 

Illustrative/visual models depict changes to an environmental system caused by a 

proposed development activity using pictorial images developed from sketches, 

photographs, films, "photo montages," three-dimensional scale models, and by digital 

terrain models or digital image processing systems (Lohani et al., 1997) 

Working physical models, on the other hand, simulate the processes occurring in the 

environment using reduced scale models so that resulting changes can be observed and 

measured in the model. Such models, however, cannot satisfactorily model all real-life 

situations; faults may occasionally arise as a result of the scaling process (Lohani et al., 

1997). 

Lohani et al. (1997) reported the following basic steps in developing physical models:
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1. Define the environmental system to be modelled, the system's salient features, 

and the effect requiring prediction.

2. Select a suitable existing model facility or construct a special facility. Activities 

may include photographing the proposed site, and then sketching a new storage 

terminal on the photographs to determine the visual effect of the development, 

or using an existing wave chamber to predict water and sediment movements in 

an estuary after the construction of a new dock.

3. If no appropriate model or facility exists, one may be constructed, for example, a 

model of the investigated site, for example, a bay, simulating hydrological 

conditions in the bay (for example, flows, density, currents, waves, etc.), using 

an existing chamber facility. In such a case, data on morphology, hydrological 

conditions, and sediment movements in the bay should be collected in order to 

construct a model with similar conditions. This is very useful in the case of the 

Emirates as a whole and Abu Dhabi and Dubai Emirates in particular, due to the 

presence of hundreds of bays, some of which are used to extract water for 

desalination and distribution to the population and industry.

4. Test the validity of the model by comparing its behaviour with observations in 

the field. Adjust the model as necessary after observations.

5. Simulate the source and the conditions in the surrounding environment using 

appropriate methods and observe or measure the relevant changes in the model. 

Extrapolate the observations or measurements to predict the effects in the real 

environment.

6. Interpret the results, taking into account simplification of the real world made by

the model. 

In some cases, physical modelling exercises may be carried out in existing facilities of
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public and private organisations (Lohani et al., 1997). If such facilities are non-existent 

and funding permits, facilities may be constructed for prediction purposes. It is possible 

that such facilities are not found in the Emirates, but funding is available for the 

construction of such facilities for prediction purposes. Many illustrative models require 

less effort and expense than working physical models, although the more sophisticated 

computerised visual simulation models available are substantially more costly. 

Technical expertise and large quantities of data are required to construct working 

physical models that adequately simulate the behaviour of the real environment. 

Validation and interpretation of the results of modelling may also require time and 

technical expertise.

Statistical, or experimental models may be developed for areas exposed to pollution 

from single or multiple sources. Nonetheless, they may only be developed 

appropriately where long term records of meteorological conditions and ground level 

concentrations of pollutants exist (Lee and Wood, 1980). In the Emirates in general and 

in Abu Dhabi and Dubai Emirates in particular such long term records of 

meteorological conditions and ground level concentrations of pollution, are absent, 

given the recent foundation of the Emirates. The relationships between the 

aforemeitioned factors are expressed as regression formulae which, if high levels of 

correlation are accomplished, may be employed for predictive purposes. The accuracy 

of statistical models can be relatively high (±10%) when applied to the forecast of 

annual average ground level concentrations of pollutants (Elsom and Chandler, 1978). 

Similar levels of accuracy may be accomplished in some cases for peak concentrations 

over periods of several days or less (Lee and Wood, 1980). Nonetheless, the main 

limitations of statistical models are their: (1) limited applicability to situations other 

than those for which they are developed; and (2) reliance upon a continuing supply of
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hard data. Mathematical models can overcome these limitations to some extent.

Statistical models involve the use of extensive past data. These are often not available 

(except for some rivers) and the parameters for which data exist are often not those 

appropriate to the study under consideration. The data, if suitable, are subjected to 

regression analyses to determine correlation levels upon which basis predictions are 

then made (Lee and Wood, 1980). Because of the weak data base, statistical models are 

often of limited value especially where discharges containing new or exotic chemicals 

occur.

Scientific data from laboratory or field experiments provide basic information on the 

relationships between environmental components and human activities. Research 

results are used to construct empirical models that can infer the likely effects of an 

activity on an environmental component (Lohani et al., 1997). Examples of 

experiments in which the environmental system is modelled and tested in the laboratory 

include toxicological tests on living organisms using polluted air, water, food, etc.; 

micro-ecosystem experiments; and pilot-scale plant tests.

Examples of experiments in which tests are carried out in the actual environment 

include in situ tracer experiments to monitor the movement of releases into the 

environment; controlled experiments in small parts of potentially affected ecosystems; 

noise tests to determine levels of disturbance; and pumping tests on groundwater. 

Experimental modelling requires substantial amounts of money, effort, time, and 

expertise in specialised fields, some of which are not available in the Emirates, for 

instance expertise in specialised fields.

The first step in developing a predictive model is to construct a conceptual model. Most 

of the methods discussed above, such as, networks, are based on conceptual models. To
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develop a quantitative predictive model, one must first represent conceptual models as 

mathematical equations.

Once the conceptual models are represented in mathematical language, they are 

amenable to computation and computerisation. For example, dispersion modelling is 

one of most commonly used techniques for predicting changes in air quality associated 

with emissions of pollutants (Lohani et al., 1997). Relatively well established models, 

such as the US Environmental Protection Agency's (EPA) computerised air quality 

models, are used throughout the world. These models are based on mathematical 

equations that represent a simplification of basic physical processes occurring in the 

atmosphere. They take, as input, emission of pollutants (or loadings); basic 

meteorological data; and background concentrations of pollutants, and as output, they 

produce estimates of pollutant concentrations. Such estimates are usually provided 

graphically as isopleths, that is, contour lines of equal concentration, plotted around the 

source point.

Mathematical models generally employ the approximate steady state Gaussian solution 

for continuous emission (North Atlantic Treaty Organisation, 1975, 1976; Economic 

Commission for Europe, 1977). The data requirements include long term records of 

conditions and concentrations as well as the quantities of pollutants arriving in the study 

area from other upwind sites should be known. It is common to incorporate the 

frequency distribution of weather conditions according to one of several standard 

systems (Lee and Wood, 1980).

Gaussian type models have been proposed for general project EIA use in the United 

Kingdom (Clark et al., 1977), West Germany (Ecke and Dreghaut, 1976; Fortak et al., 

1975) and Poland (Pruchnicki, 1977). They are also widely used elsewhere (North 

Atlantic Treaty Organisation, 1976; Organisation for Economic Cooperation and
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Development. 1977).

Mathematical models are based on the use of a mathematical formula to describe the 

movement of substances in the environment. Such formulae may be used in three ways:

• to transfer the mathematical expressions into electrical expressions in an 

analogue computer;

• to solve the problem analytically; and

• to solve the problem numerically.

Mathematical models use mathematical equations to represent the functional 

relationships between variables (Lohani et al., 1997). Overall, sets of equations are 

combined to simulate the behaviour of environmental systems. The number of variables 

in a model and the nature of the relationships between them are determined by the 

complexity of the environmental system being modelled. Mathematical modelling aims 

to limit, as much as possible, the number of variables and thus keep the relationships 

between variables as simple as possible without compromising the accuracy of 

representation of the environmental system (Lohani et al., 1997). 

In general, these models reflect the natural variations occurring in the environment and 

results are presented as a frequency distribution of probable outcomes rather than as a 

single value. There are seven steps in mathematical modelling, although not all seven 

will be applied in every modelling case (Lohani et al., 1997):

1. Define the environmental system to be modelled, the system's salient features, 

and the effect required.

2. Select an appropriate pre-defmed model or develop a new one.

3. Collect the necessary data from existing sources or by monitoring and 

surveying.
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4. If necessary, define the model parameters for the particular application, using 

either standard values or experimental data (calibration).

5. Test the validity of the model for intended use by comparing its behaviour with 

observations from the field.

6. Apply the model to predict the future condition of the environment.

7. Communicate the model results and assumptions to the non-specialist. All 

relevant variables, relations, assumptions, and factors omitted from the analysis 

should be identified and their implications for the results discussed. 

Mathematical models require varying amounts of resource inputs. A simple model, 

may require minimal input data and simple manual calculation, while a complex 

Gaussian plume model may require sophisticated computer techniques and demand 

considerable resources of input data, time, and expertise.

Assuming that an existing software program may be used, the costs of using the model 

may be limited to preparing the input data and to labour costs for technical staff or 

outside experts to run the model and interpret the results (Lohani et al., 1997). 

Models are advocated as a methodology because of the perceived failing of the 

environmental impact assessment process, which tends to ignore the dynamic nature of 

the environmental system, and leaves environmental impact assessment no role to play 

in the overall perspective of environmental management, especially once the proposal is 

actually in operation. Therefore, the use of models has been advocated to overcome this 

problem.

Clark et al. (1978b) and Modak and Biswas (1999) indicate that dynamic simulation 

models have been used to predict the effects of changes in environmental systems; 

nonetheless, it has proved difficult applying these models to predict the impacts of 

proposals on a variety of environments. They also point out that establishing the
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characteristics of a model for use in assessing an individual development proposal may 

be unfeasible because of data requirements and the expertise needed to manipulate the 

information obtained. However, some modelling techniques may be valuable in 

assessing selected aspects of a proposal, such as air pollution. Moreover, modelling 

may be the most appropriate means of dealing with large complex development 

proposals, especially when time and technical expertise are available.

The discussion above indicates that the models described are feasible for application in 

Abu Dhabi and Dubai Emirates to help decision makers and technical staff control 

environmental degradation.

4.7 SUMMARY

An environmental impact assessment methodology for Abu Dhabi and Dubai Emirates 

has been discussed in this chapter. The chapter has considered several topics and issues 

in order to arrive at a suitable means to develop an EIA methodology for the Emirates. 

Several commonly used terms have been defined, and methods for analysing 

environmental impact assessment have been compared in Section 4.3. hi Section 4.4 

main task methodologies were explained, including impact identification, impact 

interpretation, impact communication, and impact monitoring. The objectives and 

importance of environmental impact assessment methodology in Abu Dhabi and Dubai 

Emirates were reviewed in Section 4.5. Environmental impact assessment methodology 

designs were described in Section 4.6, all of which can be used and implemented in the 

Emirates as a whole, taking into account the particular circumstances and requirements 

of each country.
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Table 4.10 summarises the characteristics of the various environmental impact 

assessment methodologies. Application of the methodologies in the environmental 

impact assessment process is illustrated in Appendix A, Table 4.11.
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4.8 CONCLUSIONS

Available environmental impact assessment methodology has been considered in this 

chapter. There are a number of different methods, the availability of which 

represents an opportunity for planners to select an approach suited to their needs and 

resources. A methodology is a tool that can help in the environmental impact 

assessment process. However, the discussion above indicates there are different 

methods that vary with regard to their strengths and weaknesses, since there are no 

international methods that can be implemented for all projects and policies and in all 

cases.

The identification of methodology criteria, as well as the strengths and weaknesses of 

the available methodology, assists selection of the methods most appropriate for 

accomplishing the objectives of the environmental impact assessment. The cost of a 

method will depend to a large extent on the number of impacts that should be 

assessed. There are many environmental impact assessment methods but all have a 

general objective: identification of the environmental impacts resulting from a 

proposed development.

To design a conceptual framework for developing EIA methodology relevant to the 

Emirates there are several available methods and techniques which must be carefully 

examined since they differ in their nature and complexity. Each method has its 

advantages and disadvantages, and some methods have been developed to improve 

other methods.

There are also other factors which need to be taken into consideration when selecting 

an environmental impact assessment method. It should be able to accommodate the 

complexity of a proposed development project or required policies. The objectives
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and powers granted to a project and policy are also important considerations as are 

the human and financial requirements.
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CHAPTER FIVE
RESEARCH METHODS AND METHODOLOGY
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CHAPTER FIVE

RESEARCH METHODS AND RESEARCH 

METHODOLOGY

5.1 Introduction

This chapter identifies the main research methods employed in the present study to 

achieve the aim and objectives relating to design a conceptual framework to 

implement EIA in Abu Dhabi and Dubai Emirates. To achieve these aim and 

objectives, the study adopted the triangulation method by combining quantitative 

methods, using a questionnaire involving the technical staff in Abu Dhabi and Dubai 

Emirates; qualitative methods, using interviews involving decision-makers in these 

two Emirates; case studies relating to EIA experiences in the Philippines, Malaysia, 

Indonesia and Nigeria; and a review of the literature pertaining to EIA. These four 

methods are perceived as complementary to each other. The following sections 

consider six main sections relating to literature searches, triangulation method, 

research hypothesis, research method, research methodology, and statistical methods 

used for analysis purposes, as illustrated in Figure 5.1.
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Research Methodology

Research Methods 

(Research Design)

Research Hypothesis

(5)

Chapter Five

(3)

Triangulation Method

Statistical Tests 
Methods

(6)

Data Collection

Literature Search

(7)

(2) (1) AL HOSANI 2006

Figure 5.1. Chapter Contents of Research Methods and Methodology
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5.2 Literature Search

The research's chief aim is to design a conceptual framework for developing a local 

EIA methodology for Abu Dhabi and Dubai Emirates. To achieve this aim, the 

following research objectives must be achieved:

- To identify major sources of environmental degradation in Abu Dhabi and 

Dubai Emirates, and to explore the theory of EIA as a means of their 

remediation.

- To identify EIA legislation, procedures and practices in neighbouring 

countries, including the Gulf Cooperation Council (GCC) states, and 

elsewhere in both developed and developing countries, in an attempt to 

compare them with existing legislation, procedures and practices in the two 

Emirates and also in other Emirates.

- To investigate internal experiences in this field in order to formulate 

legislation, procedures and practices suitable for the Emirates' settings.

- To identify sources of defects in the field of EIA in the Emirates, and 

recommend solutions.

- To recommend possible environmental impact assessment methodology 

appropriate to the environment of the two Emirates and to evaluate the 

feasibility of its implementation by conducting (questionnaire and interview) 

surveys.

In line with the aims and objectives, this study focuses on philosophies, principles 

and concepts of EIA and related policies and projects, including research methods 

and techniques. Four major agencies (LG, FG, NGAs and PSOs) are analysed as 

well as EIA to achieve sustainable development and EIA methodology. The use of
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check lists, networks, and index methods is appropriate for the Emirates of Abu 

Dhabi and Dhabi. EIAfor industrial pollution, environmental awareness for FG and 

LG, exchange of information between governmental agencies, EIA methodologies 

are important to implement EIA projects and policies in Abu Dhabi and Dubai 

Emirates to achieve sustainable development is the research's main hypothesis. 

Testing this research hypothesis, design a conceptual framework requires an 

"empirical" survey; in this case carrying out a questionnaire survey. To test the 

hypothesis, design a conceptual framework, it is important to verify and check the 

availability of EIA based on the literature review (see Chapter Two), and EIA 

experience in developed and developing countries.

5.3 Triangulation Method

Triangulation is sometimes used to refer to all instances in which two or more 

research methods are employed. Thus, it might be used to refer to multimethod 

research in which quantitative and qualitative results are combined to provide a 

more complete set of findings than could be arrived at through the administration of 

one of the methods alone (Bryman, 2005).

The idea of triangulation is associated with measurement practices in social and 

behavioural research. An early reference to triangulation was in relation to the idea 

of method proposed by Webb et al. (1966), who suggested (p. 3): "Once a 

proposition has been confirmed by two or more independent measurement processes, 

the uncertainty of its interpretation is greatly reduced. The most persuasive evidence 

comes through a triangulation of measurement processes."

Alan Bryman (2005), According to that triangulation refers to the "use of more than 

one approach to the investigation of a research question in order to enhance 

confidence in the ensuing findings." He adds that because much social research is
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based on employing a single research method and hence may suffer from limitations 

associated with that method or from the specific application of it, triangulation offers 

the prospect of enhanced confidence.

Triangulation is one of the several rationales for multimethod research. Other 

approaches include, for example, time and sampling triangulation (Sarantakos, 

2005). The term triangulation is derived from surveying, where it refers to the use of 

a series of triangles to map out an area. Hence, triangulation is the act of combining 

both quantitative and qualitative research methods. Social scientists are said to show 

greater confidence in their findings when their data are derived from more than one 

source in their investigation (Webb et al., 1966). Triangulation was subsequently 

treated as an approach in which "multiple observers, theoretical perspectives, sources 

of data and methodologies are combined (Denzin, 1970, p. 310). 

Denzin (1989) identifies four basic types of triangulation: data triangulation; 

methodological triangulation; investigator triangulation; and theory triangulation. 

Janesick (1994) adds a fifth type: interdisciplinary triangulation.

Data triangulation is the most commonly known type of triangulation (Padgett, 

1998, p. 98). It entails gathering data through several sampling strategies, so that slices 

of data at different times and social situations, as well as on a variety of people, are 

gathered. It refers to seeking multiple sites and levels for the study of the 

phenomenon under investigation.

Methodological triangulation refers to the use of different methodologies in the same 

study (Padgett, 1998, p. 97). A combination of qualitative and quantitative 

approaches is the most common triangulation by method strategy (Padgett, 1998, p. 

97).
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Two forms of methodological triangulation have been identified: Within-method 

triangulation, the most frequently employed when the observational units are 

viewed as multidimensional; and Between-method triangulation, a much more 

satisfactory form of method triangulation which combines dissimilar methods to 

illustrate the same class of phenomenon (Denzin, 1989, pp. 243-244).

The within-method triangulation involves the use of varieties of the same method to 

investigate a research issue; for example, a self-completion questionnaire might 

contain two contrasting scales to measure emotional labour (Bryman, 2005). 

Between-method triangulation, on the other hand, involves contrasting research 

methods, such as a questionnaire and observation (Bryman, 2005). Sometimes this 

meaning of triangulation is taken to include the combined use of quantitative 

research and qualitative research to determine how far they arrive at convergent 

findings. For example, a study in the United Kingdom on the consumption of 

"drinks" by young people employed both structured interviews and focus groups 

(Hughes et al., 1997). The two sets of data were mutually confirming in that they 

showed a clear pattern of age differences in attitudes towards these types of alcoholic 

drinks. Such between-method triangulation approach has also been used by other 

researchers. For example, Vantanen and Marttunen (2005) applied several methods, 

including: (1) steering group work, (2) survey, (3) dialogue, (4) theme interviews, (5) 

public meeting and (6) workshops. Information gathered using these methods was 

utilised in different stages of the project, for example, in identifying the regulation 

impacts, comparing alternatives and compiling the recommendations for regulation 

development.

Investigator triangulation refers to employing multiple, as opposed to single, 

observers (Denzin, 1989, p. 239).
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In general, triangulating observers removes the potential bias coming from one 

person and ensures a greater reliability in observation (Denzin, 1989, p. 239).

Theoretical triangulation is an element that few investigators achieve (Denzin, 1989, 

p. 239).

The concept of triangulation was founded on the assumption that biases inherent in a 

specific data source, investigator and method would be neutralised when used in 

combination or in conjunction with other data sources, investigators, and methods 

(Tick, 1979). Jick indicates that a combined study is that in which a researcher 

employs multiple methods of data collection and analysis. These methods may be 

drawn from 'within methods' approaches, for example, different kinds of 

quantitative data collection strategies (such as a survey and an experiment), or it may 

involve 'between methods,' drawing on quantitative and qualitative data collection 

procedures, for example, a survey and in-depth interviews.

The researcher implementing the latter approach will employ both quantitative 

(questionnaire survey) and qualitative (interviews) methods, in addition to applying a 

case study method. 

In the present study, the use of triangulation will provide the following benefits:

• thoroughness in addressing all possible aspects of EIA in Abu Dhabi and
Dubai Emirates; 

1 an increase in the amount of research data, and hence increased knowledge of
EIA in Abu Dhabi and Dubai Emirates;

1 to enrich the nature of research data EIA in Abu Dhabi and Dubai Emirates; 
1 facilitate a study, where one procedure serves as a stepping stone for

developing other EIA in Abu Dhabi and Dubai Emirates
• allow comparisons of EIA data and information generated by research

findings using both quantitative and qualitative methods; 
1 achieve a higher degree of validity, credibility and research value; and 
1 Overcome the deficiencies of single method studies.
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There are five reasons for combining methods in the present study:

• triangulation searches for the convergence of EIA results in Abu Dhabi and 
Dubai Emirates;

• complementary, in that overlapping and different aspects of EIA may emerge 
in Abu Dhabi and Dubai Emirates;

• developmentally, wherein the first method is used sequentially to help inform 
the second method; and

• expansion, wherein the mixed methods add scope and breadth to the study of 

EIA in Abu Dhabi and Dubai Emirates.

Between-methods triangulation is used in the present study, in that questionnaires 

(quantitative method), interviews (qualitative method), case studies (qualitative 

method) and a literature search and review are used. The latter and case studies are 

secondary sources of data, whereas the former two methods produce sources of 

primary data these methods are introduced below.

5.4 Questionnaire

The questionnaire is an important research instrument which can be adapted to the 

requirements of a research. It is widely employed to collect quantitative data, test 

hypotheses or answer questions concerning the research topic. Lewis-Beck (1994) 

noted that questionnaires are used to generate data that are not available in written 

records or cannot be readily observed. Questionnaires are the method most 

commonly used for collecting survey data (Vaus, 2002).Questionnaire design 

involves thinking ahead about the research problem, what the concepts mean, and 

how the data will be analysed (Vaus, 2002) 

Questionnaires are useful in obtaining factual information and also eliciting opinion

275



Chapter Five___________________Research Methods and Methodology

which otherwise would be very difficult to obtain.

In the present study, questionnaires were formulated and used to elicit data and 

information relating to EIA in Abu Dhabi and Dubai Emirates, using a sample of 

technical staff. Further details are found in Sections 5.6 and 5.8.3.1. 

Questionnaires have been widely employed in EIA studies. For example, in their 

study on urban noise annoyance in a large Brazilian city, Zannin et al. (2002) used a 

questionnaire to identify main noise sources in the urban environment, and the 

reaction of citizens towards those sources.

Vanderhaegen and Muro (2005) also used a questionnaire in their study examining 

the contribution of a European spatial data infrastructure to the effectiveness of EIA 

and SEA studies. 

5.5 Interview

Interviews enable interviewees (participants) to describe their opinions to the 

researcher. Stringer (1996) states that: "The interview process not only provides a 

record of interviewees' views and perspectives, but also symbolically organises the 

legitimacy of their points of view" (p. 62). Interviews are often described as superior 

to other data gathering tools since they are likely to capture the personal reflection of 

interviewees (Borg and Gall, 1989). In addition, Borg and Gall (1989) contend that 

interviews frequently allow much greater depth of enquiry than other methods of 

research data generation.

The interview is the primary means of accessing the experiences and subjective 

views of the players in the field, and is, undoubtedly, the most widely used 

qualitative method in organisational research (King, 1994). It is a highly flexible 

method, can be used almost anywhere, and is capable of generating data of great 

depth (King, 1994). Its flexibility enables the researcher to open new dimensions of
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a problem or to discover clues connecting its different elements (Whipp, 1998).

Decision-makers in Abu Dhabi and Dubai Emirates were interviewed by the 

researcher in order to generate data and information concerning EIA in these two 

Emirates. Further details are provided in Sections 5.7 and 5.8.3.2.

Interviews have been widely employed in EIA studies. For example, in their study

of community participation and environmental decision making in the Niger Delta,

Nigeria, Adomokai and Sheathe (2004) used interviews to generate primary data.

Ogunba (2003) studied the EIA system in Nigeria with regard to EIA evolution,

current practice and shortcomings, and used the interview as his research tool to

generate primary data.

Aimer and Koontz (2004) employed the interview technique to generate information

relating to public hearings for EIAs in post-communist Bulgaria.

Milner et al. (2005) employed the interview technique to investigate use, efficacy

and future development in integrated impact assessment in the United Kingdom.

5,6 Literature Review

In addition to employing quantitative and qualitative, or mixed methods approach,

researchers also need to conduct a thorough review of literature that is relevant to

their particular study. Creswell (2003, p. 27) indicates that literature reviews help

researchers limit the scope of their inquiry, and convey the importance of the topic

studied to readers. From the review of extant literature, the researcher identified a

lack of studies on EIA in Abu Dhabi and Dubai Emirates, hence the importance of

this study.

In general, the literature review in a research study achieves a number of purposes.

Creswell (2003) points out that a literature review reveals to reader the findings of
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other studies which are closely related to the study being reported. According to 

Cooper (1984) and Marshall and Rossman (1999), a literature review relates a study 

to larger ongoing dialogue in the literature concerning a topic. Creswell (2003) also 

adds that it provides a framework for establishing the importance of a study and a 

benchmark for comparing the results of a study with other findings. All or some of 

these reasons are be the foundation for writing academic literature into a study. 

In qualitative research interviews in the case of the present study , researchers 

employ the literature in a manner consistent with the assumption of learning from the 

participant, and not prescribing the questions that are to be answered from the 

researcher's standpoint (Creswell, 2003). Creswell (p. 30) further comments: "One 

of the chief reasons for conducting a qualitative study is that the study is exploratory. 

This means that not much has been written about the topic or the population being 

studied, and the researcher seeks to listen to participants and build an understanding 

based on their ideas." In the case of the present study, EIA this research is the first 

study of its kind in the EIA field in Abu Dhabi and Dubai Emirates in particular, and 

in the UAE in general since the EIA field is a very recent research interest. 

Quantitative research, on the other hand, includes an extensive literature review at 

the beginning of a study to provide direction for the research questions and 

hypotheses (Creswell, 2003). In planning a quantitative study, the literature is often 

reviewed at the beginning to introduce a problem or to describe in detail the existing 

literature. This is often presented in a section titled "Literature Review" (see Chapter 

Two). Furthermore, the literature is often included in the end of a study in which the 

researcher compares the results of the study with the existing findings in the 

literature. Creswell (2003) indicates that the quantitative researcher uses the 

literature deductively as a framework for the research questions or hypotheses.
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Literature review have been employed in previous EIA research. For example, van 

Breda and Dijkema (1998) used literature review, and also a series of interviews in 

their study relating to EIA's contribution to environmental decision-making on large 

chemical plants in the Netherlands. 

5.7 Case Studies

Mitchell (1983, p. 188) argues in his article entitled 'Case Study and Situational 

Analysis' that there have been major developments since the early 1950s in survey 

techniques. Mitchell outlines the nature of case study and illustrates that it represents 

a 'reliable and respectable' procedure. Much criticism of case study research, 

especially the claim that it is invalid because it seeks to generalise from a single case, 

is based on the misconception that case study and survey research use the same basis 

for extrapolating from data to theory. This is a misconception, according to Mitchell, 

because while social survey research used two types of inference, statistical inference 

from sample to population and logical inference about necessary or logical 

relationships among features within a case, case study research depends on logical 

inference. Mitchell (1983, p. 207) argues that:

"The validity of the extrapolation (in case study analysis) depends not on the 
typicality or representativeness of the case but on the cogency of the 
theoretical reasoning." 

Hammersley (1993, p. 174) challenges this argument, suggesting there is no

difference between case study and survey research in what is required to test 

theoretical claims. He adds that in:

"neither type of research does either statistical or logical inference provide a 
basis for extrapolation from the case(s) studied to conclusions about the 
validity of a theory" (p. 174).
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Hammersley concludes that if:
"neither statistical not logical inference can provide us with a basis for 
extrapolation from cases studied to all cases relevant to a theory, both survey 
and case study researchers are left with a problem."

In Hammersley's view, it is a problem of generalisation, but not one to which any 

algorithmic solution is available. He argues that the process of scientific inquiry, in 

sofar as it is concerned with theory-building, is the same for both survey and case 

study research, and that neither statistical nor logical inference provides a basis for 

extrapolation from the cases studied to all cases relevant to a theory (pp. 181-182). 

Case studies have been employed in EIA research. For example, Hunsberger et al. 

(2005) used case studies to provide lessons for citizen involvement in environmental 

assessment follow-up from the areas of citizen monitoring, traditional ecological 

knowledge, and community resource management. They selected this strategy 

because the activities and interests of citizen monitoring groups represent the kind of 

complex social phenomena that are best understood through case-based investigation 

(Yin, 2003).

This research employs the experiences of the Philippines, Malaysia, Indonesia and 

Nigeria in the EIA field as case studies .

5.8 Research hypothesis

The main aim of this research is to design a conceptual framework for developing 

local EIA methodology for Abu Dhabi and Dubai Emirates, hi order to achieve this 

aim, the following sub-hypotheses are formulated to investigate the present levels of 

EIA implementation in the two Emirates. These will be used subsequently in the 

formulation of a coherent EIA strategy for the two Emirates.

a
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Therefore, the research will design a conceptual framework through, testing the main 

hypothesis, (i.e., the use of check lists, networks, and index methods is appropriate 

for the Emirates of Abu Dhabi and Dhabi. EIA for industrial pollution, 

environmental awareness for FG and LG, exchange of information between 

governmental agencies, EIA methodologies are important to implement EIA projects 

and policies in Abu Dhabi and Dubai Emirates to achieve sustainable development) 

and triangulating the results with those obtained using the other methodologies. The 

main hypothesis is divided into the following sub-hypotheses that were developed to 

test and investigate it further.

HI: The use of EIA for industrial pollution control, coordination between FG and 

LG governmental agencies, and environmental awareness theory are important to 

reduce environmental degradation and pollution.

Question (4) in the questionnaire was designed to provide a number of variables in 

order to test this hypothesis, design a conceptual framework. These variables are:

- The Emirates' position as oil exporting areas

- Ineffective environmental legislation

- Quick implementation of projects without regard to the environment

- Absence of coordination between different Emirates' governmental agencies 

in environmental issues

- Poor facilities require activating EIA

- Weak supervisory authorities

- Low environmental awareness increases environmental degradation
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- Inappropriate selection of programmes and policies that can be used in 

environmental assessment

- Industrial pollution

- Ambiguity of responsibility for environmental assessment

- Non-acquaintance with international experiences of EIA

- Poor Environmental public awareness

- Poor scientific background in Abu Dhabi and Dubai Emirates

H2: Practical principles and executive procedures, monitoring, coordination and 

EIA of industrial projects, cooperation and cooperation are important for legislation 

and procedures in order to achieve effective implementation of EIA policies and 

projects.

Question (6) deals with this hypothesis by providing a number of variables to test 

the hypothesis, design a conceptual framework.

H3: Implementation of EIA, environmental awareness and coordination, cooperation 

and effective legislation, regulation are important to achieve EIA objectives and 

aims towards achieving sustainable development and the reduction in sources of 

defect in EIA.

Question (5) is employed in the questionnaire to deal with and test this hypothesis 

,design a conceptual framework.

H4: International experience should be encouraged and increased in the field of 

industrial pollution and ground water assessment, EIA methodology to formulate 

successful legislation and EIA procedures.

Question (7) is provided to test this hypothesis, design a conceptual framework.

282



Chapter Five___________________Research Methods and Methodology

H5: Specialised human resources, awareness in the EIA field, exchange of 

information between governmental agencies and EIA methodology have an 

important role and contribution in all EIA processes towards the reduction of 

sources of defect.

Question (9) is provided to deal with and test this hypothesis, design a conceptual 

framework.

H6: The use of procedures of EIA, selecting sustainable programmes and policy in 

the field of EIA and several EIA methodologies such as Checklists, network, and 

index method, is better than using one methodology and is essential to achieve 

effective implementation of EIA projects and policies.

Question (10) is used to test this hypothesis, design a conceptual framework.

H7: The use of conferences, coordination with institutes and universities in the field 

of EIA and undertaking studies are important to transfer international experiences in 

EIA, promote experience and participation in formulating assorted EIA legislation, 

procedures and practices, (see Appendices B)

Question (8) is used to deal and test this hypothesis, design a conceptual framework
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5.9 Research Methods

The purpose of questionnaires is to measure some characteristics or opinions of its 

respondents (May, 1997, p. 85). A questionnaire facilitates collection of data from a 

wider sample than is normally possible employing other methods as well as being the 

most common instrument used in the collection of data in social research. As 

explained above, responses to questionnaire items and statements will help design a 

conceptual framework, test the research hypotheses.

Interviews with decision-makers will also help to generate in-depth information that 

will identify problems relating to environmental degradation and pollution.

Of the four research methods, namely, historical, survey, experimental and case 

study methods, the between-method triangulation method is used in this study. This 

involves designing a questionnaire, and piloting it to assess its reliability and 

validity, and conducting interviews with local experts. The survey will be either sent 

to the selected sample or handed over in person, and the data generated by the 

sample subsequently analysed. The questionnaire is used to find answers to 

questions such as how many, who, where, when, etc. The researcher will also 

employ a qualitative method, namely, interviews. Hence, research methods are both 

qualitative and quantitative methods. Interviewees will be carefully selected and 

interviewed. According to Mason (1996), interviews are generally characterised by:

- A relatively informal style, e.g., the appearance of a conversation or 

discussion, rather than a formal question and answer format;

- A thematic, topic centred, biographical or narrative approach, where 

researchers do not have a structured list of questions, but usually have many 

topics, themes or issues which they wish to cover; and
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- The assumption that data are generated through the interaction itself, because 

either the interviewer(s), or the interaction itself, are the data sources.

Thus both questionnaire and interview methods will be used for the purposes of this 

research to generate the required data as together they better suit the purposes and 

approaches of the present study rather than the use of only one method.

5.10 Questionnaire Technique

The questionnaire is one of the most important elements of total research design; its 

preparation and administration demand extensive professional expertise (Chisnall, 

1997). Some of the advantages of the questionnaire are: it is less expensive than 

other methods; produces quick results; can be completed at the respondent's 

convenience; offers greater assurance of anonymity and less opportunity for bias or 

errors caused by the presence or attitudes of the interviewer; offers a considered and 

objective view on the issue, since respondents can consult their files and many 

subjects prefer to write rather than talk about certain issues; provides wide coverage, 

is a stable, consistent and uniform measure, without variation; and is not affected by 

problems (Sarantakos, 1998, p. 224).

Since a questionnaire is a self-administered interview, it requires self-explanatory 

instructions and effective question design because there is often no interviewer to 

help explain what might appear ambiguous to respondents (Smith, 1981). 

Questionnaires differ from interviews mainly in the way they are administered. Self- 

administered questions are referred to as questionnaires, whereas questions delivered 

face-to-face are referred to as interviews. Questionnaires can be relatively easily 

administered to a large number of participants (when compared to interviews).
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However, unlike interviews, they give no opportunity for further questioning by the 

researcher if an unanticipated avenue for questioning is generated by an answer.

Roberts (1999, p. 57) argues that the questionnaire is the most widely employed 

technique for the collection of data in surveys and is a very efficient way of creating 

the matrix of data required for analysis.

A questionnaire can be defined simply as: "a list or grouping of written questions 

which a respondent answers" (Adams and Schvaneveldt, 1985, p. 202). Wiersma 

(1986) provides another definition, describing a questionnaire as a: "List of questions 

or statements to which the individual is asked to respond in writing; the response 

may range from a check mark to an extensive written statement" (p. 179). Relatively 

recently, Chisnall (1997) offered a more useful definition of the questionnaire, 

referring to it as a "method of obtaining specific information about a defined problem 

so that the data, after analysis and interpretation, result in a better appreciation of 

the problem" (p. 128). Chisnall's definition is most relevant to the purposes of this 

study.

5.11 Interview Technique

Interviews are the primary means of accessing the experiences and subjective views 

of interviewees and enable researchers to gain insight into new dimensions of a 

problem or to discover clues connecting its different elements (Mason, 1996, p. 3 8). 

Mason (1996) argues that interviews are one of the most commonly recognised 

forms of the qualitative research method, and the selection of interview type is based 

on research purpose, questions or hypothesis. Contact between interviewees and the 

researcher is direct and provides the freedom to obtain additional information.
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Personal interviews are also a major technique for collecting factual information as 

well as opinions (Naoum, 1999, p.56). Interviews also help participants describe 

their situation. An interview process not only provides a record of their views and 

perspectives, but also symbolically organises the legitimacy of their viewpoints 

(Stringer, 1996, p. 62).

An interview is exceptionally helpful in: probing and searching; making sure that 

respondents accurately understand what is asked; following up incomplete or non- 

responsive answers; obtaining responses from individuals who might not respond or 

might not understand a questionnaire; and identifying aspects of situations which 

seem to be leading effects (Krathwahl, 1993).

Interviews have several advantages, including flexibility; high response rate; easy 

administration; opportunity to observe non-verbal behaviour; less patience and 

motivation are needed to complete them than required by questionnaires; control 

over the environment; capacity for correcting any misunderstanding by the 

respondent; control over the order of questions; opportunity to record spontaneous 

answers; control over the respondent's identity; completeness of the interview 

guaranteed; control over the time, date and place of interview; more complex 

questions can be used because the presence of the interviewer can assist in answering 

questions; and greater permissible length is more possible in interviewing than other 

methods, such as questionnaires (Sarantakos, 1998, pp.266-267).

Employing the interview technique is an important decision in view of the 

disposition of UAE society. Interviews are considered acceptable as well as 

understood more than other research techniques (see Suleiman, 1987, p.63 for further 

details). Ackeroyd and Hughes (1983, p. 66) describe the interview as an "encounter
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between a researcher and a respondent in which the latter is asked a series of 

questions relevant to the subject of the research. The respondent's answer constitutes 

the raw data analysed at a later point in time by the researcher." According to 

Babbie (1989), an interview is a "data collection encounter in which one person (an 

interviewer) asks questions of another (a respondent)' (p. G4).

Interviews are a means of accessing the experiences and subjective views of 

individuals involved in the study and providing researchers with an opportunity to 

open new dimensions of a problem or detect clues that connect its different elements. 

According to Mason (1996, p. 39), interviews are one of the most commonly 

recognised forms of qualitative research method. Interviewing is a means of 

providing a way of generating empirical data related to the research issues by asking 

people to talk about these issues and eliciting their experiences and subjective views. 

Consequently, interviews are special forms of conversation that may vary from 

highly structured, standardised, qualitatively oriented survey interviews, to semi- 

formal, guided conversation and free-flowing informational exchanges (Holstein and 

Gubraim, 1998, p. 105).

5.12 Research Methodology

The survey approach is used in this study, as it is an appropriate methodology for the 

Emirates' environmental, cultural, social, and political contexts. It is used to 

investigate the research hypotheses, and to generate data and information specified in 

the research questions to achieve the research objectives.

Ferber et al. (1980) define a survey as a: "method of gathering information from a 

number of individuals, a 'sample', in order to learn something about the larger 

population from which the sample is drawn" (p. 3).
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Sarantakos (1998, p. 223) provides another definition: "In general, surveys are 

methods of data collection in which information is gathered through oral or written 

questioning. Oral questioning is known as interviewing; written questioning is 

accomplished through questionnaires".

The nature of the research methodology is influenced by the researcher's experience, 

and the objectives formulated for this research. The need to generate relevant data 

from an in-depth investigation of EIA projects and policies from the research 

samples' perspective, requires the use of both methods indicated above, that is, the 

interview and questionnaire. Their use will allow the researcher to generate a range 

of information and data from all parties involved, that is, decision-makers and 

technical experts working in the field of environmental protection. Bulmer and 

Warwick (1993) point out that using various data collection methods (both 

quantitative and qualitative) is important to guarantee obtaining reliable information, 

especially in developing countries. This is due to the typical lack of reliable official 

statistics and data in these countries.

Both qualitative and quantitative methods were used to gain insights into the issues 

under study. Qualitative and quantitative measures were used in different parts of 

this study. Qualitative data were substantiated by the quantitative evidence. Both 

qualitative and quantitative methods also provide the researcher with a better 

understanding and more precise evaluation of the EIA of projects and proposed or 

existing policies.

As mentioned earlier (Chapter One, Section 1.6), this study is the first of its kind to 

formulate an Environmental Impact Assessment methodology for the Emirates of
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Abu Dhabi and Dubai whereby respondents will be asked to rate the level of 

importance of environmental issues and EIA development. The survey method was 

chosen to obtain data and information to gain insights into current environmental 

problems in Abu Dhabi and Dubai Emirates and to test the research hypotheses. The 

choice of research methodology is regarded as one of the most important aspects of 

any research project or process. Selecting methods appropriate to the purpose, aims 

and objectives of a particular research study will lead to the success of such research. 

Research methodology identifies the aims of a study and the required theories to be 

investigated. The aims are then turned into hypotheses that are to be tested after the 

investigation is carried out (Oppenheim, 1992). Oppenheim also maintains that 

establishing a hypothesis leads directly to the discovery of variables which need to be 

measured, and measuring variables requires the design and preparation of a 

questionnaire, which will be used to obtain responses from responsible people. 

Research methodology also involves reviewing the literature relating to the topic, 

and after conceptualisation of the study, appropriate research method(s) have to be 

selected so that the adopted hypotheses can be either accepted or rejected.

The experiences of some developed countries will also be considered in this field. 

The questionnaire will substantiate the reliability of information generated. 

Responses to the questionnaire items and interview questions will be compared and 

contrasted to establish the extent of the sample's interaction with the policies of the 

Emirates as a whole, and of Abu Dhabi and Dubai Emirates in particular. In 

addition, detailed information generated through interviews will assist understanding 

of the cultural, institutional and political situations of decision-makers, and help 

identify political and cultural constraints facing technical staff (the questionnaire 

survey sample) in the field of environmental protection. Information generated by
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technical staff through the questionnaire will be substantiated by data generated 

during interviews (decision-makers). Responses to questionnaires will contribute to 

the identification of technical constraints hindering the implementation of suitable 

legislation, better known by technical staff participants than decision-makers.

Technical staff responses will contribute to a better and more in-depth understanding 

of the nature of constraints and enable decision-makers to avoid these constraints, 

and assist construction of a sound EIA methodology in order to implement more 

effective EIA projects and policies.

Findings generated from both questionnaires and interviews will provide a clearer 

picture of the environmental issue under study, because the information and data 

elicited will complement each other (interviews and questionnaire) and compensate 

for the data and information that would have been derived using just one of the 

research tools.

The reason for investigating the legislation, procedures and experiences of developed 

countries, and some developing countries that have established EIA legislation and 

procedures, is that they provide real-world experiences which will achieve the 

second objective of the research, that is: "to identify EIA legislation, procedures and 

practices in neighbouring countries, including the Gulf Cooperation Council (GCC) 

States, and elsewhere in both developed and developing countries in an attempt to 

compare them with existing legislation, procedures and practices in the two Emirates, 

and also in other Emirates."

Positive aspects generated by interviews will be substantiated by positive aspects 

generated by questionnaires. One positive aspect of the questionnaire is that it 

involves a representative sample of technical staff working in the field of

291



JZhapter Five___________________Research Methods and Methodology

environmental protection. The questionnaire also provides more choices of response 

and greater freedom to respond.

In addition, the number of decision-makers (interview sample) in the field of 

environmental protection will influence both the quality and quantity of information 

generated. This is due to the fact that it is anticipated that responses to interview 

questions will be rather limited, and in-depth information will not be obtained. To 

avoid this shortage of information, questionnaires will provide a good additional 

source of information and data.

5.12.1 Research Process

The research process included five steps as follows: -

Step 1: Identify the environmental problems in Abu Dhabi and Dubai Emirates.

Step 2: design a conceptual framework

Step 3: Test the implementation conceptual framework of an EIA methodology

Step 4: Recommend conceptual framework and EIA methodology appropriate for 

Abu Dhabi and Dubai Emirates

Step 5: Present Conclusion

The main aim of step one is to identify major sources of environmental degradation, 

"environmental pollution", and sources of defects in the field of EIA (see chapter 

three). This step is achieved by collecting data and information from different 

government departments and non-governmental agencies.

In step two, identification of the aims of the research is used to develop EIA 

methodology. The literature review is used to establish a link between EIA and 

Sustainable Development, establish a link conceptual framework and EIA
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methodology and to identify experiences of EIA legislation and procedures and 

implement EIA methodology and the social, political and cultural in developed and 

developing countries, design a conceptual framework (see chapter two).

The implementation of the proposed conceptual framework of implementing EIA is 

tested in step three through conducting a questionnaire survey and interviews with 

selected technical staff and decision makers in LG, FG, NGAs and PSOs , through 

investigating case studies and literature review. The questionnaire, interviews, case 

studies and literature review techniques are used to test the research hypothesis and 

hence to design the conceptual framework. In addition, these were used to investigate 

existing experiences in EIA in order to formulate and recommend legislation and 

procedures and practices suitable for Abu Dhabi and Dubai Emirates (see Chapters 

Two and Seven).

Step three is undertaken in three stages. The first stage is data and information 

collection (further details are found in Chapters Two, Three and Four). The second 

stage is the questionnaire, interview design and piloting of data collection methods. 

The third stage is the main study, testing the appropriate EIA methodology and 

research hypotheses

In step four, conceptual framework an EIA methodology appropriate for Abu Dhabi 

and Dubai Emirates is recommended, framework involves referring projects to 

specialised technical agencies (technical staff) before referring them to decision- 

makers, reassessment of projects by technical experts (using several EIA 

methodologies such as checklists and networks ,index methods ) in the event there 

are some defects by decision-makers, the necessity of referring recommendations to 

technical experts and planners.
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(see Chapter two, Seven).

The final conclusions are reported in step five. Conclusions are drawn as to whether 

the proposed framework EIA methodology is adequate and can be implemented in 

Abu Dhabi and Dubai Emirates. Conclusions and recommendations will be 

formulated on the basis of the survey analysis and measurements (see Chapter 

Seven).

5.12.2 Questionnaire Design

The theory relating to the design and use of questionnaires is introduced in Appendix 

C.

A questionnaire is used in conjunction with interviews to investigate the research 

hypotheses and to elicit more information about the study topic. Respondents will be 

asked to self-administer the questionnaire. A combination of these two research 

methods is considered to be the most useful technique for present data collection 

purposes. A well-designed questionnaire will save the researcher time both in terms 

of data collection and in the analysis of data (Welford and Gouldson, 1993). 

Therefore, the following points were considered in designing this research's 

questionnaire.

For a questionnaire to yield reliable data, it is necessary to consider respondents' 

cultural background when designing the questions and their layout. In this respect, 

closed ended questions were used, because they best generate information and 

facilitate analysis. However, at the end of the questionnaire respondents will be 

invited to highlight "any other" issue(s) that may have been omitted in the 

questionnaire. In addition, the questions are designed in a manner to help
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respondents complete them in a step-by-step fashion, with the minimum amount of 

time and effort.

Moser and Kalton (1997) state that the questionnaire layout or framework should be 

such that editing and coding of data will proceed smoothly. Taking this into 

consideration, code numbers were set and typed clearly on the left side of the 

questionnaire at design time, so data could be fed into the computer more easily and 

smoothly (for further details see a copy of the questionnaire in Appendix C). hi 

addition, a five-point scale from 1 to 5 was adopted to measure respondents' 

answers. This scale is suitable since it provides a mid-point 'undecided' option.

The questionnaire contains five parts, each corresponding to one of the research's 

hypothesis. In order to increase the response rate, the questionnaire was set out on 

double-sided A4 paper in booklet form with different coloured paper for the cover 

which identified the main purpose of the questionnaire and highlighted the title of the 

research in large print. The questionnaire booklet contained a personal note to 

respondents assuring them of the confidentiality of the information obtained and 

thanking them for their time and effort. The following describes each part of the 

questionnaire. Table 5.3 presents the topics covered, the number of questions 

included, and the type of information collected.

All six parts provided a list of possible answers which respondents were asked to 

rate according to their importance on a scale from 1 to 5, as described earlier (for 

further details see a copy of the Questionnaire in Appendix C).

Part 1: This part focused on respondents' personal details and information, including 

their place of work. Personal details, such as name, age, occupation, etc. were not 

included in the questionnaire, because: (1) these details were unnecessary; (2) not
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important in this kind of questionnaire, (3) to ensure free and honest answers; and (4) 

to minimise the number of questions, and increase the response rate. Respondents 

were asked to provide personal information about their place of work, employment 

sector, and educational qualifications. This part was included to verify that the 

sample investigated was representative of the population covering all target sectors.

Part 2: This part focused on EIA formulation and identification. In this part, 

respondents were asked to give their ideas and opinions on the main reasons that lead 

to the pollution of the environment in Abu Dhabi and Dubai Emirates from a list of 

possible main reasons, which might also hinder an EIA project and policy. A 

number of items were provided and respondents asked to rate the importance of each 

element in order to achieve a successful EIA. The questionnaire also asked 

respondents to give their opinions on practical principles and executive procedures in 

the field of the implementation of EIA as to their appropriateness for the Emirates. 

This part related to Hypothesis (1), which states that: "The use of EIA for industrial 

pollution control, coordination between FG and LG governmental agencies, and 

environmental awareness theory are important to reduce environmental degradation 

and pollution" and Hypothesis (2), which states that: "Practical principles and 

executive procedures, monitoring, coordination and cooperation are important for 

legislation, procedures in order to achieve effective implementation of EIA policies 

and projects.

Part 3: This part of the questionnaire elicited respondents' opinion on difficulties 

relating to EIA implementation, which might impede the effective implementation of 

EIA in Abu Dhabi and Dubai Emirates. It related to Hypothesis (3), which states: 

"Implementation of EIA, environmental awareness and coordination, cooperation
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and legislation are important to achieve EIA objectives and aims towards achieving 

sustainable development and the reduction in sources of defect in EIA.

Part 4: Respondents were asked about the importance of international EIA 

experiences in Abu Dhabi and Dubai Emirates relating to environmental legislation, 

procedures and practices in developed and developing countries, which could be 

used to achieve EIA methodology in Abu Dhabi and Dubai Emirates. This related to 

Hypothesis (4), which states that: "International experience should be encouraged 

and increased in the field of industrial pollution and ground water, to formulate 

successful legislation and EIA procedures."

Part 5: This part of the questionnaire elicited respondents' opinion on the importance 

of the means that contribute to the transfer of international experiences in the EIA 

field to the UAE and aimed to achieve an evaluation of the extent to which wider 

international experiences of EIA might contribute to the formulation of EIA 

legislation, procedures and practices in the two Emirates. The main sources of 

defects in the EIA field in Abu Dhabi and Dubai Emirates were examined by asking 

respondents to rate a list of items which might be used to achieve recommended 

solutions for EIA defects. This related to Hypothesis 7(see Appendices B), which 

states that: "The use of conferences, coordination with institutes and universities and 

undertaking studies are important to transfer international experiences in EIA, 

promote experience and participation in formulating assorted EIA legislation, 

procedures and practices," and Hypothesis (5), which states that: "Specialised 

human resources, awareness in the EIA field, exchange of information between 

governmental agencies and EIA methodology have an important role and 

contribution in all EIA processes towards the reduction of sources of defect."
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Part 6: In the final part of the questionnaire, respondents were asked to rate the best 

procedure Abu Dhabi and Dubai Emirates should adopt in the field of EIA, and the 

EIA methodology needed. Respondents were asked to rate their importance for 

achieving this methodology. Finally, a list of items was given which could be used 

to identify the EIA methodology needed in Abu Dhabi and Dubai Emirates and 

implement EIA methodology. This related to Hypothesis (6), which states that: 

"The use of procedures of EIA, , selecting sustainable programmes and policy in the 

field of EIA, several EIA methodologies, such as Checklist, network, and index 

methods, is better than using one, are essential to achieve effective implementation 

of EIA projects and policies."

In summary, the main purposes of the questionnaire survey were to identify an EIA 

methodology appropriate for implementation in Abu Dhabi and Dubai Emirates and 

to test the research hypothesis. To achieve these objectives, the study sought to:

- identify major sources of environmental degradation which may hinder 

successful EIA implementation;

- Identify EIA procedures and practices in more developed and less developed 

countries for the exchange of information between them and Abu Dhabi and 

Dubai Emirates.

- Measure the degree of environmental awareness since lack of awareness may 

hinder successful experiences in EIA and formulation of legislation, 

executive procedures and practices;

- identify sources of defects in the field of EIA which may hinder cooperation, 

coordination, and communication;
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- recommend EIA methodology needs for the environment of Abu Dhabi and 

Dubai Emirates.
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Table 5.1 Topics, Number of Questions, and information collected

Topics

Place of Work
"Employment Sector

Educational 
Qualification
Reasons that lead to 
pollution
Practical and executive 
procedures in the field 
ofEIA
Difficulties relating to 
the implementation of
EIA
International 
experiences in EIA and 
their legislation and 
procedures
Main sources of defects 
in the field of EIA
Best EIA methodology 
procedure
Means that contribute 
to the transfer of 
international 
experiences in the field 
of EIA

Number of 
questions

1

1

1

13

11

7

12

8

7

6

Sub- 
hypothesis

-

-

-

1

2

3

4

5

6

7

Information collected/ scale

Abu Dhabi Emirates, Dubai Emirates

Local/Federal/Non-government 
Private sector organisation
Last year of university completed

Strongly disagree, disagree, Neutral, 
agree, strongly agree
Strongly disagree, disagree, neutral 
agree, strongly agree

Strongly disagree, disagree, neutral, 
agree, strongly agree

Not important, less important, neutral, 
important, very important

Strongly disagree, disagree, neutral, 
agree, strongly agree
Not important, less important, neutral, 
important, very important
Not important, less important, neutral, 
important, very important
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5.12.2.1PHoting (Pre-test, Pilot Study)

Piloting aims to see how the survey works and whether or not changes are necessary 

before the full-scale study starts. This pre-test also provides a means of identifying 

and solving previously unforeseen problems in the administration of the 

questionnaire, such as phrasing and sequence of question, or length, and may also 

indicate the need for additional questions or the elimination of others (Kidder, 1981, 

p. 162). It is also an important step in order to discover any problems in the 

questionnaire, such as ambiguous or extraneous questions (Bailey, 1982, p. 154).

Drafts of both interviews and questionnaires were first piloted (pre-tested) on a sub 

sample before being administered to the full sample (May, 1997, p. 93).

Hence, the pilot study carried out was used to test and assess the draft questionnaire 

and revise any questions before designing the final form of the questionnaire and 

conducting the main survey. In this respect, a total of six persons were contacted to 

provide the researcher with their comments and views. These persons were chosen 

from different backgrounds in the environmental field and from different positions in 

Abu Dhabi and Dubai Emirates. They were either qualified, or had a degree in the 

environmental field. Two were from local government, two from federal 

government, one from a NGA, and one from a PSO. The "Pilot study" was 

undertaken between 26 November to 22 December 2001, allowing four weeks for 

responses. Comments were made with regard to: (1) the questionnaire cover, which 

should include the main purpose of the study and definitions, (2) structure of the 

questionnaire, and (3) comprehensibility of questions. Comments and suggestions 

were taken into account when redrafting the final form of the questionnaire. The 

final version of the questionnaire was given to several respondents in order to
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investigate the reliability correlation coefficient. The (correlation coefficient) score 

of the two questionnaires was 0.75, indicating the reliability was good.

5.12.2.2Questionnaire Validity and reliability

The questionnaire was given to four experts in the UAE environment to elicit their 

advice on questionnaire content validity and its ability to achieve the research aim 

and objectives. The use of validity and reliability testing is needed to assess how 

each question does its job. Zeller and Carmines (1978, p. 7) define validity as: "The 

degree to which a variable corresponds to the concept that it is designed to measure." 

Kidder et al. (1981) commented that content validity is usually evaluated and 

assessed by a group of judges or experts. Based on the four experts' opinion of 

content validity, the researcher was able to assess the extent to which the 

questionnaire measured what it set out to measure. Based on their feedback and 

comments, a number of modifications and changes were made to the content and 

framework of the questionnaire. The experts all agreed that the questionnaire had 

significant content validity. Table 5.2 shows the names and positions of the experts.

Table 5.2 List of experts advising on questionnaire validity

NAMES

(1) Dr. Saad Al Numairy

(2) Dr. Ali Awad

(3) Dr. Lutfi Dosoki

(4)Dr.EisaAbdellatif

POSITION

Technical Adviser (FEA)

Environmental Researcher (FEA)

Environmental Researcher (FEA)

Technical Adviser (ZIE)

After establishing instrument validity it is necessary to confirm its reliability. 

Reliability was assessed using the test - retest correlation method (Kidder et al.,
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1981). This method is based on the following: By using an instrument twice on the 

same persons or groups, the correlation between the test and retest results is used to 

measure how stable the responses are. In this case, the correlation coefficient is a 

measure of reliability. For reliability investigations, the questionnaire was piloted 

before conducting the survey, and distributed to the same group of respondents on 

two separate occasions. The correlation coefficient between the two sets of scores 

was computed to be 0.75. A good correlation coefficient value is when scores equal 

0.70 or more, thus the test-retest scores provided sufficient evidence to conclude that 

the questionnaire was reliable. After this, the questionnaire was ready for fieldwork 

application.

5.12.3 Main Questionnaire and Interview Samples 

5.12.3.1Main Questionnaire

Questionnaire distribution was carried out between January and February 2002. 

Fifty-nine questionnaires were returned, representing a 60.8% response rate from the 

total number of 97 distributed questionnaires, which was considered very good. It is 

known that the average response rate is about 30% of questionnaires distributed 

(Gilbert, 2001, p. 61). Thus, the sample size was sufficient to carry out a reliable 

analysis of responses, as the minimum sample size according to Dixon et al. (1987) 

and Reseal (1975), is 30 for student research. The researcher classified employment 

sectors into four types (structures): Local government, Federal government, Non 

governmental agencies, and private sector organisations. Responses for each sector 

were 30.9%, 6.2%, 3.1%, and 20.6%, respectively.
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Employment Sectors

LG (Local government)

- Shell
- ENOC
- ADMA
- BP
- Abu Dhabi Municipality
- Dubai Municipality
- ADCO

FG (Federal government)

- FEA
- UAE University

NGAs (Non governmental agencies)

- Friends of the Environment

PSOs (private sector organisations)

- Business and Industry

Table 5.3 List of Employment Sectors in Abu Dhabi and Dubai Emirates

It is worth noting that the covering letter accompanying the questionnaires was 

issued by the author's governmental department, explained who was conducting the 

study and the purpose of the research, and highlighted the Department's support for 

the research (see Appendix D). Generally, the survey indicated sources of 

environmental degradation in Abu Dhabi and Dubai Emirates, and the level of 

awareness towards SD (sustainable development).

5.12.3.2Main Interview

The Interview technique was useful for collecting data from decision makers. A tape 

recorder was not used in this case, to avoid interviewees becoming anxious and 

because respondents usually did not like being recorded. Interviewees were a group 

of Emirates' decision- makers, involved in political and institutional aspects of the 

environment. Twenty subjects (decision-makers) were selected for interviews, but
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ultimately only seventeen were available for interview: ten from Abu Dhabi Emirate 

and seven from the Dubai Emirate (see Appendix E, Interview Questions).

The Ten Interviewees from Abu Dhabi Emirate were:

• General Director of FEA.

• Director of Food and Environmental Control Centre (FECC) in the 
Municipality.

• Abu Dhabi Municipality Under Secretary (1).

• Manager for the Environment, Health and Safety in ADCO.

• The General Secretariat of ERWDA.

• Director for the Environment, Health and Safety in ADNC.

• General Manager for ED.

• General Director for Environmental Health and Safety in WED

• Manager for the Environment in ADMA

• Town Planning Under Secretary (1 )

The Seven Interviewees from Dubai Emirate were:

• Manager for Environmental Health and Safety in ENOC

• Manager for Town Planning

• General Manager for ED

• The General Manager in Dubai Municipality

• Dubai Municipality' s Under Secretary (1)
• Manager for Environmental Health and Safety in Jebal Ali free port zone

• Manager, Department of the Environment, Dubai Municipality

It was decided to adopt the structured interview technique. Structured interviewing 

refers to a "situation in which an interviewer asks each respondent a set of pre- 

established questions with a limited set of response categories" (Fontana and Frey, 

1994, p. 636). In the present study open-ended questions were used. A copy of the
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questions used in the interview survey is provided in Appendix F. The interviews 

were conducted between February and March 2002, and were arranged personally by 

sending an official letter with Abu Dhabi Municipality assistance (see Appendix F). 

This letter described the purpose of the interview, the date and the place of interview. 

From personal experience in the Emirates' environmental field, lack of knowledge of 

EIA was anticipated before commencing this research thus lack of participation and 

co-operation in the study was expected. However, the support of Abu Dhabi 

Municipality helped maximise the response rate. Interviews were used to gather 

opinions on the feasibility of implementing an EIA methodology. Generally, the 

interview focused on the issues covered in the questionnaire. Feedback from 

interviewees and questionnaire survey responses helped to recommend an EIA 

methodology appropriate to the environment of Abu Dhabi and Dubai Emirates, 

improve the feasibility of its implementation, and identify major sources of 

environmental degradation.

5.13 Statistical Test Methods

Quantities data generated from this study was analysed using descriptive and 

inferential statistical techniques, using SPSS (Statistical Package for Social 

Sciences). SPSS "Window 11.5" is computerised statistical package that has become 

firmly established since its introduction in the 1970s. It has become very popular 

with researchers in various disciplines and was suitable for this application.

Findings were analysed by means of the Kruskal-Wallis, the one-sample t and 

ANOVA and post-hoc tests.

There were a number of important considerations pertaining to data analysis which 

affected the choice of analysis methods and tests. These included:
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1. Type of data: most questions in this survey used ordinal scale level 

measurements.

2. Sample characteristics: these included the number of groups, number of variables, 

and independence of samples.

3. Research approach and type of research hypothesis: the research approach 

employed in this study was explained in sections 5.2, 5.3 and 5.4.

5.13.1. The Kruskal -Wallis Test was used to examine differences in the responses 

from the employment sectors investigated . This test is an alternative non-parametric 

procedure to the F test for testing the equality of means in the one factor analysis of 

variance, when the experimenter wishes to avoid the assumption that the sample is 

selected from normal distribution. It is appropriate for ordinal-scale level 

measurements and there is a need to assess the difference between the mean ranks of 

two or more independent samples (Hubert and Blalock, 1990). The Kruskal-Wallis 

test is also called the Kruskal-Wallis H test (Walpole, 1982). Its power efficiency for 

large samples is approximately 95 per cent (Huber and Blalock, 1990) hence it is 

suitable for this application..

5.13.2. The one sample T-Test is a statistical procedure often performed for testing 

the mean value of a distribution. It is used under the assumption that sample 

distribution is normal for a large sample. The procedure is robust and often performs

well even for non-normal populations. It tests whether the mean of a single variable 

differs from a given test value. This test was used to establish the overall mean 

responses for the questions.
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5.13.3. Tukey's HSD Test, also known as the Tukey multiple comparison test, like 

the t-test, assumes that the data from the different groups come from populations 

where the observations have a normal distribution (Bland & Altman, 1995)

Tukey's HSD test was used to investigate which of the means differed between 

different environmental issues proposed within each question in the questionnaires.

The test formulae are provided in Appendix G. 

5.14 Conclusion

This chapter introduced the use of the triangulation method in order to achieve the 

study aim and objectives. In this method, questionnaires and interviews as well as 

the literature reviews and case studies of EIA experience in the Philippines, 

Indonesia, Malaysia, and Nigeria will be used. These four methods complement 

each other and provide strength to the data and information generated relating to EIA 

in Abu Dhabi and Dubai Emirates. This will lead to the formulation of an EIA 

framework for Abu Dhabi and Dubai.

This chapter has also introduced the research hypotheses, research methods and 

methodology and method of analysis. The advantages of each method selected have 

been presented together with justification for their selection based on the research 

need and field work circumstances. The methods to test the research hypothesis and 

to achieve the research aim and objectives have been described. These include the 

literature search, and two survey methods (questionnaire and interview).and case 

studies of EIA experience in the Philippines, Indonesia, Malaysia, Nigeria to collect 

data and information.
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The following chapter (Chapter Six) presents and analyses the findings of the 

questionnaire and interviews.

Table 5.4 shows the differences between the two survey methods. The following 

chapter presents the analysis and study findings

Table 5.4 Differences Between the Two Survey Methods.

Purpose

Respondents

Administration

Reponses

Completion Time
Resources.

Questionnaire
Generating information 
regarding the proposed EIA 
methodology and major sources 
of environmental degradation 
and sources of defects in EIA.

All who work in the 
environmental field. 
(Technical)
Self-administrated 
questionnaire.

Closed-questions: ranking and 
rating are made on different 
scales.
20 minutes.
No need to translate into Arabic

Interview.
Generating information 
regarding the proposed EIA 
methodology and major 
sources of environmental 
degradation and sources of 
defects in EIA.
Decision makers who work in 
the environmental field.

Structured interview - 
(Interviewed using face-to- 
face questions).
Open-questions.

30 minutes.
Need to translate into Arabic.

309



Chapter Six____Presentation of Questionnaire andjntrrvi™, Resuits and Analysis

CHAPTER SIX
PRESENTATION OF QUESTIONNAIRE AND INTERVIEW 
RESULTS AND ANALYSIS
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Chapter Six

Presentation of Questionnaire and Interview Results and Analysis 

6.1 Introduction

The results of the fieldwork are presented in this chapter. The questionnaire was 

distributed to 97 subjects selected using stratified random sampling. Fifty-nine 

responses were received, with 30 (56.6 %) representing Local Government (LG), 6 

(5.4%) representing Federal Government (FG), 3 (4.3%) representing Non- 

Governmental Agencies (NGAs), and 20 (7.6 %) representing Private Sector 

Organisations (PSOs). Respondents answered a series of questions relating to key 

environmental and EIA issues in the Emirates of Abu Dhabi and Dubai using a 5- 

grade scale (see Appendix C). This chapter also reports the results of the statistical 

analyses carried out on the collected data. Analyses were carried out using the SPSS 

Windows Version 11,5. Table 6.1 shows the number of questionnaires distributed 

and collected in the fieldwork identified by sector. In selecting respondents, NGAs 

and PSOs were included because although they do not have powers of enforcement 

they are involved in environmental programme areas and therefore have relevant 

knowledge. The types and members of (NGAs) and (PSOs) differ from one country 

to another, depending on social, political and economic circumstances. The survey 

covered NGAs and PSOs in the Emirates, and included representatives from Friends 

of the Environment associations, business and industry.
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Table: 6.1 - Types of Sector and Number of Questionnaires Distributed and 
Collected

Sector

Local Government
SHELL
ENOC
ADMA
BP
Abu Dhabi Municipality
Dubai Municipality
ADCO
Sub-total
Federal Government

FEA
University
Sub-total
Non-Governmental Agency
Friends of the Environment
Private Sector Organisations
Business and industry
Total

Questionnaires 
Distributed

19
5
4
3
5
15
2

53

5
6
11

7

26
97

Questionnaires 
Collected

8
2
1
2
4
9
1

30

4
2
6

3

20
59

Response 
Rate %

30.9

6.2

3.1

20.8
60.8

6.2 Statistical Analysis

Before discussing the analysis of the data, the methods used will be introduced. The 

first statistical method employed in this research is descriptive analysis, which is 

used to provide an overview of the observed data, including frequency distributions, 

measurements of central tendency, and measurement of dispersion. The second type 

is inferential statistics, which helps to elicit the correlation, relationships and 

associations between variables, using the Kruskal-Wallis test, the one sample t-test, 

and Tukey's HSD test. These are used to learn about the properties of the population 

in general from the observed data. The results of the descriptive statistical analysis
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are presented in Section 6.3. Inferential statistics are presented in Sections 6.4 and 

6.6.

6.3 Descriptive data analysis

The main objective of this section is to explore and discuss respondents' opinions 

and judgment on the factors influencing EIA formulation and identification, review, 

investigation, and evaluation, and EIA methodology.

6.3.1 Respondents' Place of work, employment sector and educational 

qualifications

Figure 6.1 shows differentials in the educational qualifications of respondents in LG, 

FG, NGA and PSO sectors. Seven (11.7%), 4 (6.8%), 3 (5.1%) and 8 (13.6%) 

respondents in these sectors, respectively, had obtained a post-graduate degree, and 

22 (37.3%), 2 (3.4%) and 12 (20.34%) respondents in LG, FG and PSO sectors, 

respectively, had obtained a University degree. The education of one respondent in 

the LG sector (1.1%) had stopped at secondary school level.

Figure 6.2 shows the difference in educational qualifications of respondents in each 

of the Emirates, regardless of employment sector. In Abu Dhabi Emirate, 12 

(20.3%) respondents had a post-graduate degree, 17 (29.1%) respondents had a 

University degree, and 1 (1.7%) respondent had no post-school qualifications, 

compared to 10 (17.5%) post-graduate and 19 (32.2%) university degree respondents 

in Dubai Emirates.

Figure 6.3 shows the different employment sectors of respondents in each Emirate. 

In Abu Dhabi Emirate, 11 (18.6%), 2 (3.4%), 2 (3.4%) and 15 (25.4%) respondents 

were employed by LG, FG, NGAs, and PSOs, respectively. In Dubai Emirate, 19
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(32.7%), 4 (6.8%), 1 (1.7%) and 5 (8.5%) respondents were employed by LG, FG, an 

NGA, and PSOs, respectively.

.o

3z

25

20

15

10

-w
LG

fl

12

^B Secondary 

University 

I | Postgraduate

FG NGA PSO

Figure 6.1 Respondents' Educational Level by sector
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Figure 6.2 Respondents' Educational Level by Emirate
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I

Abu Dhabi Emirate Dubai Kmirate

Figure 6.3 Respondents' Employment Sector Populations by Emirate

6.3.2 EIA formulation and identification 

6.3.2.1 Main reasons leading to pollution

Respondents were asked to rate their level of agreement with the listed main factors 

that lead to pollution. The analysis reveals that most respondents "agreed" that the 

listed factors led to pollution. Figure 6.4 shows that industrial pollution, ineffective 

environmental legislation, quick implementation, weak supervisory authorities, 

absence of coordination, low environmental awareness, and the Emirates' position as 

oil exporting areas were viewed by respondents as the main reasons leading to 

pollution in Abu Dhabi Emirate (mean score > 3.5). Other factors, such as poor
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environmental public awareness, ambiguity of responsibility, non-acquaintance with 

international experiences of EIA, inappropriate selection, and poor scientific 

backgrounds were also viewed as reasons leading to pollution in Abu Dhabi Emirate. 

Figure 6.4 further shows that industrial pollution, low environmental awareness, 

absence of coordination, poor environmental public awareness, and ambiguity of 

responsibility, poor facilities, inappropriate selection, and weak supervisory 

authorities were viewed as main reasons leading to pollution in Dubai Emirate. 

Other elements, such as non-acquaintance with international experience of EIA, 

ineffective environmental legislation, the Emirates' position as oil exporting areas, 

and poor scientific background were also viewed as reasons that lead to pollution in 

Dubai Emirate.

However, ranking of the observed agreement levels with these causes differed when 

analysed by employment sector (see Appendix B, Section 6.3.2.1), indicating 

different emphases on causes.

Interviews with decision makers related later in this Chapter suggest that differences 

in emphases were due to lack of cooperation and coordination between sectors and 

the weakness of awareness of EIA issues at all levels. Interviewees also agreed with 

the above environmental causes, and added that the failure to take the environmental 

consequences of development projects into account in the decision-making process 

also contributed to some of the environmental problems in the Emirates (see Chapter 

Three, section 3.3 for further details). When asked more specifically to suggest the 

main reasons for the environmental degradation in Dubai and Abu Dhabi Emirates, 

interviewees gave the United Arab Emirates' roles as petroleum producers and 

exporters as the main reason. The general consensus was that pollution is chiefly 

related to the oil exporting procedures and process; petroleum infiltrates out of
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tankers during the exporting process, and unrefined petroleum is often discharged 

from tankers into the sea. Further, there is neither legislation regulating industrial 

pollution nor supervision of the institutions which produce industrial wastes. Lack of 

environmental consciousness or knowledge on the part of decision makers 

exacerbates existing problems.

Interviewees also highlighted the fact that the consequences of economic 

development and progress play a main role in air pollution, since they contribute to 

an increase in the number of cars and factories. Due to weak planning laws and 

guidelines, development projects these follow no order or specific plan hence the 

impact of continuous progress and development on the environment in the UAE fails 

to be assessed or quantified.

Interviewees also discussed whether environmental pollution was seen or unseen. 

They mainly agreed that it was seen due to the wrong practices of some companies 

who aim for high incomes without paying attention to the environmental problems 

caused by their industries. The environmental damage which may occur as a result of 

their procedures and processes includes, for example, industrial wastes, soil erosion 

(often a result of short-sighted agricultural practice), the random and extensive use of 

harmful chemical substances, such as insecticides, and lack of biological variation. 

The continued pollution of coastal waters, beaches and desalination stations by the 

petroleum which infiltrates out of oil tankers, and air pollution as a result of the 

refining process and petrochemical productions, are also due to locals' lack of 

awareness of environmental issues.

The main sources for environmental pollution in Dubai and Abu Dhabi Emirates 

were stated as increasing levels of fatal gases and soaring temperatures rising above 

45°C, sewage, the pollution from petroleum wastes and other hazardous wastes from
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primary or manufactured materials, the lack of environmental and EIA methodology 

awareness on the part of people in general and public and private institutions in 

particular, oil tankers dumping their oil wastes into the sea, after cleaning its dumps 

in the water, and the use of air conditioners, and leaded petrol in cars which affects 

the Ozone layer due to harmful exhaust emissions. Most of the aforementioned 

reasons stem from the fact that the United Arab Emirates, as an oil producing 

federation of countries, is always exposed to oil and industry pollution, and its hot 

sandy terrain requires the extensive use of chemicals and insecticides to boost its 

agricultural outputs to feed a growing population.
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1. Emirates' position as oil exporting areas.
2. Ineffective environmental legislation.
3. Quick implementation of projects without regard to the environment.
4. Absence of coordination among the different Emirates' governmental 

agencies in environmental issues.
5. Poor facilities required to activate EIA.
6. Weak supervisory authorities.
7. Low environmental awareness
8. Inappropriate selection of programmes and policies that can be used in 

environmental assessment.
9. Industrial pollution
10. Ambiguity of responsibility for the environment.
11. Non-acquaintance with international experiences of EIA.
12. Poor environmental public awareness
13. Poor scientific background in Abu Dhabi and Dubai Emirates.

Figure 6.4 Main reasons leading to pollution analysed by Emirate
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1. Emirates' position as an oil exporting area.
2. Ineffective environmental legislation.
3. Quick implementation of projects without regard to the environment.
4. Absence of coordination among the different Emirates' government 

agencies in environmental issues.
5. Poor facilities required to activate EIA.
6. Weak supervisory authorities.
7. Low environmental awareness
8. Inappropriate selection of programmes and policies that can be used in 

environmental assessment.
9. Industrial pollution
10. Ambiguity of responsibility for the environment.
11. Non-acquaintance with international experiences of EIA.
12. Poor environmental public awareness
13. Poor scientific background in Abu Dhabi and Dubai Emirates.

Figure 6.5 Main reasons leading to pollution analysed by Employment Sector
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6.3.2 EIA formulation and identification

6.3.2.2 Practical principles and executive procedures

The second question in the questionnaire examined whether the listed practical 

principles and procedural elements in the field of EIA implementation were 

appropriate for the Emirates. This question was also used to indicate the factors 

hindering EIA implementation. Respondents were asked to rate their level of 

agreement with the listed practical principles' and procedural elements' 

appropriateness to the Emirates' context. Analysis revealed most respondents 

"agreed" with these causes. Figure 6.6 shows the observed responses. It can be seen 

that respondents from Abu Dhabi Emirate identified activating legislation by 

establishing a supervisory and follow-up agency, implementing regulations relating 

to EIA, procedures of coordination between various governmental agencies, 

formulating clear directives and guidance policies for decision-makers, 

environmental impact assessment of urban development, regional and international 

cooperation in EIA, EIA of coastal degradation, EIA of land degradation, giving 

financial incentives to activate EIA, and implementing regulations relating to EIA as 

appropriate procedures for Abu Dhabi Emirate. Respondents in Dubai Emirate 

identified monitoring and the EIA of industrial projects, formulating clear directives 

and guidance policies for decision makers, coordination between various 

governmental agencies' policies for decision-makers, implementing regulations 

relating to EIA, EIA of air degradation, regional and international cooperation in 

EIA, activating legislation by establishing a supervisory and follow-up agency, EIA 

of Coastal degradation, EIA of urban development, and giving financial incentives to 

activate EIA, as the most appropriate practical principles and procedures of EIA. 

However, the agreement level with these differed from one sector to another (see
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Appendix B, Section 6.3.2.2).

Interviewees also agreed with the listed practical principles and procedural elements. 

In addition, and with regard to the practical procedures which Abu Dhabi and Dubai 

should apply to protect the environment and achieve sustainable development, 

interviewees suggested Abu Dhabi and Dubai Emirates should put in place 

formulated legislation and provide special institutions whose aim is to activate and 

apply this legislation. Also, interviewees stressed that the government should 

provide sound and adequate resources as well as capable workers able to develop an 

interest in environmental protection, develop recycling schemes, monitor factories, 

establish programmes and plans to promote environmental awareness, and encourage 

technical staff to participate in training courses focusing on EIA run by governmental 

bodies to actuate cooperation between the private and government sectors, and apply 

the same criteria to help develop environmental protection. Also, it was suggested 

that institutions need to be established to apply EIA and disseminate understanding 

of EIA methodology. Institutions interested in protecting the environment, such as 

"Friends of the Environment associations" should be encouraged to extend their 

operations through allowances, the encouragement of international exchange 

experiences, promoting environmental awareness through the media and encouraging 

cooperation and coordination between public and private bodies to achieve an 

acceptable level of environmental protection.

When asked whether they thought legislation and private projects of EIA of local and 

central government should be discussed with technical experts before being 

presented to decision-makers, interviewees thought this very important as technical 

experts are more knowledgeable in technical matters than decision makers. Technical 

experts' practical experience and recommendations would help decision-makers
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make the right decision, since some projects have been established without taking 

EIA into consideration. Technical experts are also the contact point between 

planners and decision-makers and their knowledge and expertise can help to produce 

a more comprehensive grasp of what needs to be done.

Reasons given for the weakness, or lack, of making political and economic decisions 

which take environmental protection into consideration were the United Arab 

Emirates' lack of experience in this field; lack of available funds and resources; lack 

of collaboration between decision-makers and technicians in this field; no existing 

legislation to activate environmental protection; the very recent awareness of the 

environmental experiment in the United Arab Emirates; a gap between decision- 

makers, technicians and planners, a lack of environmental awareness generally and 

EIA specifically, the anticipated high costs involved; and the lack of cooperation 

and coordination between the government and private sectors. All the 

aforementioned factors were reasons given for inadequate or absent decision-making. 

Implementation of a set of EIA methodologies, for example, checklists, was viewed 

as important to instigate the implementation of EIA methodology in the UAE as a 

new science.

Interviewees also pointed to the importance of decision-makers' revising or 

modifying projects or policy as a result of complaints made to them because of their 

failure to take EIA into consideration. By carefully considering complaints, decision- 

makers will make more accurate assessments of problems and attain the determined 

targets. Another point raised emphasised that decisions should be made from the 

base to the top, i.e. from technicians to planners to decision-makers. Technicians 

will thereby provide a link between decision-makers and planners and strengthen the 

awareness of decision-makers.
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Interviewees also stressed that decision-makers should ensure that producers are 

aware of the technical recommendations and that established projects comply with 

international specifications to conserve and protect the environment. Also, 

producers' knowledge of the recommendations will alert them to future EIA 

methodology. This, in turn, should more clearly sharpen the realisation of their duty 

to protect the environment, and encourage their support of the implementation of 

EIA.
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1. Implementation of regulations relating to environmental impact assessment.
2. Giving financial incentives to activate environmental impact assessment.
3. Coordination between various governmental agencies.
4. Formulating clear directives and guidance policies for decision-makers.
5. Environmental impact assessment of urban development.
6. Environmental impact assessment of coastal degradation.
7. Monitoring and environmental impact assessment of industrial projects.
8. Environmental impact assessment of air degradation.
9. Environmental impact assessment of land degradation.
10. Regional and international cooperation in environmental impact assessment.
11. Activating legislation by establishing a supervisory and follow-up agency.

Figure 6.6 Practical principles and executive procedures by Emirate.

326



Chapter Six____Presentation of Questionnaire and Interview Results and Analysis

5.0

45

4.0

3.5

S 3.0s
2.5 

2.0

1.5 

1.0

NGA

10 11

1. Implementation of regulations relating to environmental impact assessment.
2. Giving financial incentives to activate environmental impact assessment.
3. Coordination between various governmental agencies.
4. Formulating clear directives and guidance policies for decision-makers.
5. Environmental impact assessment of urban development.
6. Environmental impact assessment of coastal degradation.
7. Monitoring and environmental impact assessment of industrial projects.
8. Environmental impact assessment of air degradation.
9. Environmental impact assessment of land degradation.
10. Regional and international cooperation in environmental impact assessment.
11. Activating legislation by establishing a supervisory and follow-up agency.

Figure 6.7 Practical principles and executive procedures by employment sector.
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6.3.3 EIA Review

6.3.3.1 Difficulties relating to the implementation of EIA

Respondents were asked to rate their level of agreement with proposed difficulties 

relating to the implementation of different EIA elements in order to achieve a 

successful EIA process in Dubai and Abu Dhabi Emirates. These difficulties were 

presented based on the information provided and explained in Chapter Three. In 

general, as shown in Figure 6.8, most respondents answered "agree" to the use of an 

EIA Review. Figure 6.8 shows that respondents considered the following as 

difficulties impeding the effective implementation of EIA in Abu Dhabi Emirate: the 

absence of effective legislation, poor coordination and poor cooperation among 

governmental agencies, overlapping and ambiguity of responsibilities and duties, the 

population's lack of awareness of environmental issues and poor environmental 

awareness programmes, the insignificant participation of private sector companies in 

financing environmental projects, poorly designed strategies, and discrepancies 

among regulations and legislation relating to the effective implementation of EIA. 

The following were considered difficulties impeding the effective implementation of 

EIA in Abu-Dhabi Emirate as shown in Figure 6.8: the population's lack of 

awareness of environmental issues and poor environmental awareness programmes, 

poor coordination and poor cooperation among governmental agencies, the 

insignificant participation of private sector companies in financing environmental 

projects, poorly designed strategies, overlapping and ambiguity of responsibilities 

and duties, discrepancies among regulations and legislation, and absence of effective 

legislation. However, the ranking of agreement level with these difficulties differed 

from one employment sector to another, as can be seen in APPENDIX B, SECTION 

6.3.3.1
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In addition to the above, interviewees agreed that problems associated with 

difficulties in implementing EIA in Abu Dhabi and Dubai Emirates sprang from the 

lack of environmental awareness, inadequate or non-existent legislation, lack of a 

supervisory authority, the inability to understand EIA methodology, the high cost of 

projects, the lack of coordination and cooperation between different government 

bodies, and the relative recentness of experts in the environment in general and EIA 

in particular. All these factors were seen to contribute to difficulties implementing 

EIA.

Also, the administration responsible for environmental protection (i.e., Abu Dhabi 

and Dubai Municipality) had not taken steps to implement actions necessary to 

evaluate industrial and other projects which might hinder the implementation of EIA 

methodology and thus impede achievement of desired EIA targets.

Interviewees also suggested that to successfully implement EIA in Abu Dhabi and 

Dubai Emirates, team work was required as well as experts trained in related laws to 

devise legislation to protect and conserve the environment and impose severe 

penalties on anyone breaking this legislation. Coordination and cooperation 

between the public and private sectors were also seen as necessary, and decision- 

makers' awareness of EIA, the need to provide relevantly qualified national works, 

and motivation from the government were also viewed as important. All of the above 

were identified by interviewees as contributing to main difficulties hindering the 

activation and implementation of EIA.

With regard to the application of EIA in Abu Dhabi and Dubai Emirates, 

interviewees pointed to no present application, thus emphasised to the importance
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of implementing EIA, especially in the industrial field and particularly the petroleum 

industry, because it is considered the main source of environmental pollution. 

Interviewees also suggested that EIA should be applied in the agriculture field, to 

projects and ports, especially in Dubai because Dubai is a free zone and a rapidly 

developing city, yet no EIA is applied despite its rapid development.

5.0
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2.0 •-
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1.0

jAbu Dhabi Emirate 

1 Dubai Emirate

1. Absence of effective legislation.
2. Poor coordination and poor cooperation among governmental agencies.
3. Overlapping and ambiguity of responsibilities and duties.
4. Population's lack of awareness or lack of environmental issues and poor 

environmental awareness programmes.
5. Discrepancies among regulations and legislation.
6. Insignificant participation of private sector companies in financing 

environmental projects.
7. Poorly designed strategies.

Figure 6.8 Difficulties relating to the implementation of EIA in Abu Dhabi and 
Dubai Emirates by Emirate.
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i.o

1. Absence of effective legislation.
2. Poor coordination and poor cooperation among governmental agencies.
3. Overlapping and ambiguity of responsibilities and duties.
4. Population's lack of awareness or lack of environmental issues and poor 

environmental awareness programmes.
5. Discrepancies among regulations and legislation.
6. Insignificant participation of private sector companies in financing 

environmental projects.
7. Poorly designed strategies.

Figure 6.9 Difficulties relating to the implementation of EIA in Abu Dhabi and 
Dubai Emirates by employment sector.
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6.3.4 EIA Investigation

6.3.4.1 International experience of EIA legislation and procedural elements

Respondents were asked to indicate their level of agreement with the provided list of 

international experiences of EIA legislation and procedural elements, which could be 

used to achieve effective implementation of EIA policies and procedures in the Abu 

Dhabi and Dubai Emirates. These experiences were stated in Chapter Two, the 

"Literature Review". As shown in Figure 6.10, most respondents considered the use 

of an EIA review as "very important" and "important" for achieving effective 

implementation of EIA policies and project. Figure 6.10 indicates that most 

respondents agreed that the elements of international EIA experiences listed are 

important to accomplish the stated objectives and for the implementation of EIA in 

Abu Dhabi and Dubai Emirates to succeed. These international experiences can be 

employed to carry out the following tasks, listed according to their level of 

importance to respondents for achieving environmental legislation and procedures in 

Abu-Dhabi Emirate: assessment of groundwater; scientific studies and research; 

assessment of industrial pollution; assessment of coastal pollution; EIA 

methodology, for example, checklists, networks, index methods; use of appropriate 

information and communications technology; assessment of urban development; 

training local native staff; legislation; regional and international cooperation with 

regard to EIA activities; assessment of radioactive pollution; and assessment of noise 

pollution. The above elements of international EIA experiences could also help to 

formulate environmental legislation and procedures in Abu-Dhabi Emirate. The 

following elements of EIA international experience were considered by respondents 

helpful for achieving environmental legislation and procedures in Dubai Emirate: 

scientific studies and research; use of appropriate information and communications
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technology; assessment of industrial pollution; assessment of ground water; training 

native staff; assessment of coastal pollution; regional and international cooperation 

with regard to EIA activities; assessment of urban development; legislation; EIA 

methodology; assessment of noise pollution; and assessment of radioactive pollution. 

Figure 6.11 shows respondents' agreement levels as to whether items are "very 

important" and "important" differed according to type of organisational agency. For 

example, respondents at local government level rated the degree of development as 

the top factor, followed by international experiences in the field of EIA to facilitate 

environmental procedures and legislation in Abu Dhabi Emirate (see Appendix B, 

section 6.3.4.1, about employment sectors).

In addition to the above, interviewees further discussed EIA procedures and 

legislation which could be transferred from developed and developing countries and 

reformulated according to the local requirements of Dubai and Abu Dhabi Emirates. 

They referred to the introduction of procedures and legislation related to EIA 

methodology, such as industrial, marine, soil and air pollution, to achieve effective 

implementation of EIA.

Interviewees also suggested practical means to transfer international EIA practices 

and experiences to Abu Dhabi and Dubai Emirates. These included training courses, 

providing experts and hiring them out to appropriate locations in the two Emirates to 

promote sustainable development, sending national workers for study abroad, 

exchanging experiences in environmental problems, and holding conferences to 

discuss environmental problems and EIA methodology.
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1. In the field of EIA methodology
2. In using appropriate information and communications technology.
3. In the field of scientific studies and research
4. In the field of training native staff.
5. In legislation.
6. Regional and international cooperation with regard to EIA activities.
7. In the assessment of industrial pollution.
8. In the assessment of coastal pollution.
9. In the assessment of radio active pollution.
10. In the assessment of noise pollution.
11. In the assessment of urban development.
12. In the assessment of ground water.

Figure 6.10 International experiences of EIA legislation and procedural 
elements by Emirate.
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1. In the field of EIA methodology
2. In using appropriate information and communications technology.
3. In the field of scientific studies and research
4. In the field of training native staff.
5. In legislation.
6. Regional and international cooperation with regard to EIA activities.
7. In the assessment of industrial pollution.
8. In the assessment of coastal pollution.
9. In the assessment of radio active pollution.
10. In the assessment of noise pollution.
11. In the assessment of urban development.
12. In the assessment of ground water.

Figure 6.11 International experiences of EIA legislation and procedural 
elements by employment sector.
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63.5 EIA Evaluation

6.3.5.1 Ways to implement international EIA experiences in Abu-Dhabi and 
Dubai Emirates.

Respondents were asked to rate the importance of implementing international EIA 

experiences in their respective Emirates. This question was used to elicit 

respondents' opinions as to whether the present institutional framework had the 

capability to pursue and achieve EIA objectives and aims. As shown in Figure 6.12, 

respondents thought existing international experience in EIA could help their 

respective Emirates achieve sustainable development if they were implemented in a 

new institutional framework referred to in Chapter Two, the "Literature Review". 

Respondents were asked about ways the international experiences of existing 

environmental authorities could be used to implement international experiences in 

EIA. A list of seven international EIA experiences was provided by the researcher 

(see section 6.4, sub-hypothesis 5) based on the literature review and on the 

researcher's personal experience in local government. In addition, respondents were 

asked to add any other experiences not included in the provided list that 

environmental authorities could use to implement EIA. Respondents were also asked 

to rank their extent of agreement with listed ways to implement international 

experiences in EIA in Abu Dhabi and Dubai Emirates. As shown in Figure 6.12, 

most respondents considered the use of EIA evaluation as "very important" and 

"important" to achieve effective EIA evaluation. Surveys, coordination with 

institutes and universities in the field of EIA, studies to identify systems most 

relevant to Abu Dhabi and Dubai Emirates, followed by conferences, the Internet, 

sending trainees abroad, and symposia were considered important means to transfer
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international experiences to the field of EIA in Abu Dhabi Emirate Emirates. 

Respondents from Abu Dhabi Emirate viewed undertaking studies to identify 

systems most relevant to Abu Dhabi and Dubai Emirates, coordination with institutes 

in the field of EIA, the Internet, sending trainees abroad, conferences, and symposia 

as important means to transfer international experiences to the field of EIA in Abu 

Dhabi Emirate. Respondents from Dubai Emirate, considered undertaking studies to 

identify systems most relevant to Abu Dhabi and Dubai Emirates, coordination with 

institutes in the field of EIA, the Internet, sending trainees abroad, and conferences, 

symposia as important means to transfer international experiences to the field of EIA 

in Dubai Emirate. In order to achieve effective EIA investigation, most respondents 

thought the use of investigative EIA elements as "very important'" and "important" 

to achieve effective EIA investigation (see section 6.4, sub-hypothesis 5). 

The purpose of this question (see Question 8) was to establish the most acceptable 

means to transfer international experiences in order to achieve the effective 

participation of NGAs and PSOs in the EIA process. Figure 6.13 shows responses to 

this question. Almost all respondents referred to the importance of using the media to 

achieve the effective participation of NGAs and PSOs. The review of other countries' 

experiences in Chapter Two, Section 2.8, showed that USA EIA used the media to 

achieve participation of NGAs and PSOs in the EIA process and increase the 

awareness level of EIA. However, ranking of agreement level with these items 

differed from one sector to another as can be seen in Appendix B, section 6.3.5.1 see 

for employment sectors responses.

All interviewees strongly agreed with the above, Further, as to whether existing 

international EIA experiences could help to achieve sustainable development in Abu 

Dhabi and Dubai Emirates, and were suitable for environmental legislation and
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procedures in the Emirates, interviewees viewed EIA methodology and 

environmental and procedures as important, because industrial pollution, practices 

and project are clearly not properly supervised. According to interviewees, 

construction development in the UAE. generally, and in Dubai and Abu Dhabi 

Emirates in particular, should include EIA methodology, and legislation should be 

introduced to monitor and supervise policy and projects, both in the private and 

public sectors, to reduce marine and industrial pollution.

Interviewees also mentioned the restraints on EIA application in Abu Dhabi and 

Dubai Emirates as due to lack of government support, decision-makers' lack of EIA 

awareness, lack of allowances, environmental legislation, and experts. They also 

referred to the need for political will on the part of government to establish EIA 

legislation in Dubai and Abu Dhabi Emirates. Moreover, interviewees suggested that 

poor awareness of EIA methodology had hindered the implementation of EIA, a 

situation exacerbated by the absence of influential legislation promoting EIA 

implementation. Other reasons for lack of application of EIA methodology given by 

interviewees included the recent establishment of the UAE as a country generally, 

the absence of government motivation, approved projects not including 

implementation of EIA, lack of experts in environmental matters, and the apparent 

indifference of government. All the aforementioned factors were viewed as hindering 

effective EIA implementation.
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1.0

Dhabi Emirate

Dubai Emirate

1. Coordination with institutes and universities in the field of environmental 
impact assessment.

2. Sending trainees abroad.
3. The Internet.
4. Conferences.
5. Symposia.
6. Undertaking studies to identify systems most relevant to Abu Dhabi and 

Dhabi Emirates.

Figure 6.12 Ways to implement international experience in EIA in Abu Dhabi 
and Dubai Emirates by Emirate.
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1. Coordination with institutes and universities in the field of environmental 
impact assessment.

2. Sending trainees abroad.
3. The Internet.
4. Conferences.
5. Symposia.
6. Undertaking studies to identify systems most relevant to Abu Dhabi and 

Dhabi Emirates.

Figure 6.13 Ways to implement international experiences in EIA in Abu Dhabi 
and Dubai Emirates by employment sector.
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6.3.5 EIA Evaluation

6.3.5.2 Main sources of defect in EIA

In this part, respondents were asked to rate the importance of a list presenting main 

sources of defect elements in EIA in Abu Dhabi and Dubai Emirates in order to 

achieve effective EIA methodology and evaluation of the EIA process. Most 

respondents "agreed" that the following were main sources of defect in the field of 

EIA in Abu Dhabi Emirate: absence of control, absence of monitoring, poor 

exchange of information between governmental agencies, poor environmental 

awareness programmes in the field of EIA, poor environmental objectives and plans, 

shortages in specialist human resources, shortage of government guidance, and lack 

of use of scientific methodologies of EIA. In Dubai Emirate, poor exchange of 

information between governmental agencies, shortages in specialist human 

resources, absence of monitoring, shortage of central government guidance, poor 

environmental awareness programmes in the EIA field, lack of use of scientific 

methods, and poor environmental objectives and plans were considered main sources 

of defect in the EIA field. However, respondents' ranking of their agreement level 

with these main sources of defect differed from one employment sector to another as 

can be seen in Appendix B, Section 6.3.5.2.

Interviewees identified the following as the main sources of defect "hindering" the 

implementation of EIA in projects and policies according to scientific demands in 

Dubai and Abu Dhabi Emirates. Firstly, no specific administration is at present 

responsible for enforcing penalties against those damaging the environment, the lack 

of awareness of EIA methodology, and the absence of the media role in encouraging 

EIA implementation, resulting in people and the government becoming careless
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about environmental issues. Secondly, fearing that EIA implementation may incur 

higher costs or hinder the progress of a project, investors are generally afraid of and 

not interested in implementing EIA. Thirdly, lack of funds, experts, trained workers 

and environmental legislation may discourage investors from implementing EIA 

methodology. Finally, lack of coordination and cooperation between public bodies 

and those bodies concerned with environmental protection, and public projects, 

whether petroleum or non petroleum, carried out without consulting the bodies 

responsible for safeguarding the environment, were also given as main reasons 

impeding the implementation of EIA in projects and policies.

342



Chapter Six Presentation of Questionnaire and Interview Results and Analysis

1.0

| |Abu Dhabi Emirate 

| |Dubai Emirate

1. Lack of use of scientific methodologies of EIA.
2 Poor environmental awareness programmes in the field of environmental 

	impact assessment.
3 Shortages in specialist human resources.
4 Poor exchange of information between governmental agencies.
5 Absence of monitoring.
6 Absence of control.
7 Poor environmental objectives and plans.
8 Shortage of central government guidance.

Figure 6.14 Main sources of defect elements in the EIA field in Abu Dhabi and
Dubai Emirates by Emirate
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1. Lack of use of scientific methodologies of EIA.
2. Poor environmental awareness programmes in the field of environmental 

	impact assessment.
3. Shortages in specialist human resources.
4. Poor exchange of information between governmental agencies.
5. Absence of monitoring.
6. Absence of control.
7. Poor environmental objectives and plans.
8. Shortage of central government guidance.

Figure 6.15 Main sources of defect elements in the EIA field in Abu Dhabi and 
Dubai Emirates by employment sector
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6.3.6 EIA Methodology

6.3.6.1 Best procedures that Abu Dhabi and Dubai Emirates should adopt in the

EIA field

Respondents were asked to rate their level of agreement with listed best procedures 

Abu Dhabi and Dhabi Emirates should adopt in the EIA field. The results of 

responses indicated that most respondents considered the listed procedures "very 

important" and "important".

As shown in Figure 6.16, the formulation of a working plan for EIA; selecting 

sustainable programmes and policy in the field of EIA; terms of reference review by 

technical experts; the necessity of referring recommendations to technical experts 

and planners then to decision-makers prior to their implementation; referring 

governmental projects to specialist technical agencies before referring them to 

decision-makers; using several EIA methodologies; and re-assessment of projects by 

technical experts in the event there are some defects by decision-makers were 

viewed by respondents as the best procedures for Abu Dhabi Emirate to adopt in the 

field of EIA. With regard to Dubai Emirate, elements such as the formulation of a 

working plan for EIA; using several EIA methodologies; selecting sustainable 

programmes and policy in the field of EIA; the necessity of referring 

recommendations to technical experts and planners then to decision-makers prior to 

their implementation; terms of reference review by technical experts; referring 

governmental projects to specialist technical agencies before referring them to 

decision-makers; and re-assessment of projects by technical experts in the event 

there are some defects by decision makers were the best procedures respondents 

considered Dubai Emirate should adopt in the EIA field. However, as Figure 6.17
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shows, the ranking of the agreement level with these procedures differed from one 

sector to another (see Appendix B, Section 6.3.6.1). Respondents were asked to rate 

the importance of using several EIA methodologies in several parts of the 

questionnaire. Almost all respondents strongly agreed as to the importance of using 

several EIA methodologies in Abu Dhabi and Dubai Emirates to achieve EIA aims 

and objectives. Question "10" of the questionnaire asked respondents to provide 

their opinions regarding EIA methodology. The purpose of this question was to 

establish acceptable techniques to achieve effective implementation of EIA 

methodology in Abu Dhabi and Dubai Emirates.

As shown in Figure 6.16, almost all respondents agreed that the use of several EIA 

methodologies, such as checklists, networks, and index methods, was essential to 

achieve a successful EIA process. Interviewees also strongly agreed with the above 

finding, stressing that using several EIA methodologies is better than using a single 

methodology. However, they indicated they would be able to participate only in the 

collection of data and information, and could not become involved in monitoring and 

evaluation, because these are government authorities' responsibilities. Interviewees 

thought the main role the employment sectors (LG, FG, NGAs, PSOs) could play 

would be providing EIA methodology awareness programmes for the community 

and helping to implement EIA policies and projects related to the community. A 

review of other countries' experiences in Chapter Two and EIA methodology in 

Chapter Five also revealed using several EIA methodologies was considered better 

than using one EIA methodology to achieve an effective EIA process. Thus, the 

study findings supported this view and confirmed several EIA methodologies' 

helpfulness for the EIA process in Abu Dhabi and Dubai Emirates and for increasing 

the awareness level of EIA. Interviewees also viewed the contribution of EIA
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methodology as very important (see section 6.4, hypothesis 7). 

Further, interviewees emphasised the importance of implanting awareness about EIA 

methodology in Dubai and Abu Dhabi Emirates by explaining its importance and 

suitability for the UAE as a rapidly developing country. They also suggested that 

universities should promote EIA methodologies. Decision-makers should also use 

these methodologies in basic projects and policy making exercises, and their use 

should be made obligatory through legislation. Interviewees stressed that cooperation 

and coordination between public and private bodies should be encouraged. As for 

the application of international experience in EIA in Abu Dhabi and Dubai Emirates, 

interviewees concluded that to achieve sustainable development of the environment, 

EIA methodologies should be applied together, using several EIA methodologies.
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I I Abu Dhabi Emirate 

I |Dubai Emirate

1. Formulation of a working plan for EIA.
2. Re-assessment of projects by technical experts in the event there are some 

defects by decision-makers.
3. Selecting sustainable programmes and policy in the field of environmental 

impact assessment.
4. Terms of reference review by technical experts.
5. Referring governmental projects to specialist technical agencies before 

referring them to decision-makers.
6. The necessity of referring recommendations to technical experts and 

planners.
7. Using several EIA methodologies, such as check lists, networks, index 

methods, etc.

Figure 6.16 Best procedures that Abu Dhabi and Dubai Emirates should adopt
in the EIA field by Emirate
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i.o

1. Formulation of a working plan for EIA.
2. Re-assessment of projects by technical experts in the event there are some 

defects by decision-makers.
3. Selecting sustainable programmes and policy in the field of environmental 

impact assessment.
4. Terms of reference review by technical experts.
5. Referring governmental projects to specialist technical agencies before 

referring them to decision-makers.
6. The necessity of referring recommendations to technical experts and 

planners.
7. Using several EIA methodologies, such as check lists, networks, index 

methods, etc.

Figure 6.17Best procedures that Abu Dhabi and Dubai Emirates should adopt 
in the EIA field by employment sector
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6.4 Testing the hypotheses

Section 6.3 introduced the descriptive statistics of the observed questionnaire and 

interview data. While descriptive analysis may be sufficient to draw conclusions 

form the interview data, further analysis of the quantitative questionnaire data were 

required in order to draw generalised conclusions form the questionnaires. To this 

end, inferential statistical analysis was used to provide answers to the following, for 

each of the questions in the questionnaire.

1- Are there significant differences in opinion between the four 

employment sectors investigated, and consequently, is the mean 

answer to each element representative, of the general opinion of the 

population under investigation?

2- What is the overall mean answer for each of the questions?

3- For each one of the questions, which of the elements, if any, attracted

significantly higher responses in general?

For 1 above, the Kruskal-Wallis (K-W) test was used to investigate the null 

hypothesis that mean responses for all employment sectors are equal, against the 

alternative hypothesis that the mean responses are not all equal. The K-W Chi square 

statistic and its corresponding significance level (i.e., p value) are reported for each 

element.

For 2 above, the one-sample t test was used to establish the overall mean answer for 

each question. The null hypothesis tested is that the population mean value is equal 

to a given test value, against the alternative hypothesis that the population mean is 

not equal to, or higher than that test value. The one-sample t test is suitable for this 

application since no significant deviation from normality were noted in the average 

responses to the questions. For each question, the test values, the value of the
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calculated t statistics, the mean differences from the test values and the tests' p 

values are reported.

The purpose of 3 above is to establish which elements, if any, are seen generally as 

the main elements in the questions. Here, analysis of variance was firstly carried out 

to investigate whether significant differences between the means exist. Then, 

Tukey's HSD was used to group the means into significantly different subsets of 

homogeneous means. The subset with the unique and highest overall set of means 

was considered as that containing the most significant elements. The resultant 

subsets, the subsets' significance levels and their mean values are reported for each 

question.

AD tests were carried out at the 5% significance level so that a significant value of 

p>5% was considered as insufficient evidence to reject the null hypothesis. 

Conversely, a value of p<5% provided sufficient evidence to reject the null 

hypothesis in favour of the alternative. Sections 6.4 .1- 6.4.7 below show the details 

of the inferential analysis of the questionnaires' data. (See Appendix B, analyses)
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6.4.1 Sub-Hypothesis 1

The use ofEIAfor industrial pollution, co-ordination between FG and 

LG government, and environmental awareness theory are important 

to reduce environmental degradation and pollution.

The main objective of this question was to investigate the main reasons that lead to 

the pollution of the environment in Abu Dhabi and Dubai Emirates. 

The p-value inferred from the significance level of the Kruskal - Wallis (K-W) test 

statistic is shown in table 6.2 (P=0.60, 0.48, 0.55, 0.69, 0.41, 0.31, 0,47, 0.42, 0.94, 

0.42, 0.26, 0.15, 0.57, from questions 1 to 13, respectively). Therefore, it was 

possible to use the mean values of the answers to represent the overall response to 

the questions.

Table 6.17 shows that the overall mean answer to this question is around 3.5 (t =- 

1.708, df=12, P=0.113). Using Tukey's HSD, it was possible to identify two subsets 

for the mean answers to the elements of this question. Table 6.3 shows that elements 

9,4,7,12,3,6 and 10 scored significantly higher responses compared to the other 

elements of this question. By contrast, element "question 13" scored a significantly 

lower response.

Therefore, it can be concluded that industrial pollution, absence of coordination 

among the different Emirates and government agencies in environmental issues, low 

environmental awareness, poor environmental public awareness, quick 

implementation of projects without regard to the environment, weak supervisory 

authorities, and ambiguity of responsibility for the environment were seen by 

respondents as the main reasons that lead to the pollution of the environment in Abu
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Dhabi and Dubai Emirates.

By contrast, the poor scientific background in Abu Dhabi and Dubai Emirates was

viewed as the lowest main reason leading to the pollution.

Results

Sub-hypothesis 1 was formulated to investigate whether respondents to the

questionnaires and interviewees considered the use of EIA for industrial pollution,

coordination between FG and LG government, and environmental awareness theory

important to reduce environmental degradation and pollution.

Results indicated that all respondents agreed that all factors presented in the

questionnaires contributed to the effective implementation of EIA projects and

policies.

The Kruskal-Wallis test provided sufficient evidence to conclude that no significant

differences in environmental awareness existed in respondents' agreement level in all

employment groups (LG, FG, NGAs and PSOs). The main reasons that lead to the

pollution or degradation identified in the questionnaires (Table 6.3) were industrial

pollution, absence of coordination among the different Emirates' government

agencies in environmental issues, low environmental awareness, and poor

environmental public awareness, quick implementation of projects without regard to

the environment, weak supervisory authorities, and ambiguity of responsibility for

the environment.

Moreover, interviewees (as described in section 6.3.2.1) agreed that major sources of

environmental degradation and pollution were due to lack of cooperation and

coordination between sectors and the weak awareness of EIA issues at all levels.

Interviewees also added that the failure to take the environmental consequences of

development projects into account in the decision-making process also contributed to
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some of the environmental problems in the Emirates. However, the analysis also 

suggests that quick implementation of projects without regard to the environment; 

weak supervisory authorities and ambiguity of responsibility for the environment are 

also important factors. Therefore sub-hypothesis 1 was extended to include quick 

implementation of projects without regard to the environment, weak supervisory 

authorities, and ambiguity of responsibility for the environment elements in order to 

be taken forward as a sub-hypothesis for implementation in the field.
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Table6.2- EIA for industrial pollution, coordination between FG and LG 
government, and environmental awareness theory to reduce environmental 
degradation and pollution. (Q 4)
What are the main reasons that lead to the pollution of the environment in Abu Dhabi 
or Dubai Emirates?

1
[Emirates' position as 
oil exporting areas
Ineffective 
environmental 
legislation
Quick implementation 
of projects without 
regard to the 
environment
Absence of 
coordination among 
the different Emirates' 
government agencies 
in environmental 
tissues
[Poor facilities 
required to activate 
EIA
Weak supervisory 
authorities
Low environmental 
awareness
nappropriate 

selection of 
)rogrammes and 
>olicies that can be 

used in environmental 
assessment
ndustrial pollution

Ambiguity of 
responsibility for the 
environment
^on-acquaintance 
with international 
experiences of EIA
environmental public 

awareness
Poor scientific back 
ground in Abu Dhabi 
and Dubai Emirates

N

59

59

59

59

59

59

59

59

59

59

59

59

59

Mean

3.24

3.36

3.46

3.63

3.36

3.42

3.61

3.19

3.76

3.41

3.24

3.51

2.71

Rank

10

8

5

2

9

6

3

12

1

7

11

4

13

I Employment Sector

LG

3.07

3.23

3.60

3.73

3.10

3.27

3.40

3.07

3.73

3.30

2.97

3.23

2.80
___

^ 
FG

3.67

2.83

3.00

3.50

3.83

3.17

3.50

3.67

4.00

4.00

3.83

3.67

2.50

NGA

3.33

3.67

4.00

4.00

3.33

3.33

4.007

2.67

3.67

3.33

3.00

4.33

2.00

PSO

3.35

3.65

3.30

3.45

3.60

3.75

3.90

3.30

3.75

3.40

3.50

3.75

2.75

SD

1.18

1.16

1.16

1.11

1.20

1.12

1.16

0.97

1.04

0.97

1.18

1.09

1.05

K.W 
,Chi- 

Square

1.86

2.45

2.09

1.45

2.91

3.59

2.55

2.83

0.38

2.79

4.04

5.26

1.99

P-
value

0.60

0.48

0.55

0.69

0.41

0.31

0.47

0.42

0.94

0.42

0.26

0.15

0.57
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Table6. 3 Tukey's HSD (Post - HOC) Test for main pollution elements
(Q4)
Tukey HSD

QUESTION
13.00
8.00
1.00
11.00
2.00
5.00
10.00
6.00
3.00
12.00
7.00
4.00
9.00
Sig.

N

59
59
59
59
59
59
59
59
59
59
59
59
59

Subset for alpha = .05
1

2.7119
3.1864
3.2373
3.2373
3.3559
3.3559

.083

2

3.1864
3.2373
3.2373
3.3559
3.3559
3.4068
3.4237
3.4576
3.5085
3.6102
3.6271
3.7627

.194
Means for groups in homogeneous subsets are displayed, 
a Uses Harmonic Mean Sample Size = 59.000.
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6.4.2 Sub -hypothesis 2

Practical principles and executive procedures, monitoring and EIA of 

industrial projects, coordination and cooperation are important for 

legislation and procedures in order to achieve effective 

implementation of EIA policies and projects.

The main objective of this question was to investigate the practical principles and

executive procedures appropriate for implementing EIA in the Emirates.

The significance levels of the Kruskal - Wallis (K-W) test statistic were P=0.43,

0.07, 0.12, 0.87, 0.76, 0.89. 0.05, 0.31, 0.56, 0.65, 0.40. for questions 1 to 11,

respectively. Therefore, it was possible to use the mean value of the answers to

represent the overall response to the question.

Table 6.18 shows that the overall mean value of the answer to this question is higher

than 4 (t = 2.643, df =10, mean difference= 0.2191, p=0.025).

Using Tukey's HSD, it was possible to identify three subsets from the answers to the

element of this question. Table 6.5 shows that element (question) 7 scored a

significantly higher response compared to the other elements of this question. By

contrast, elements (questions) 9 and 2 scored significantly lower responses.

Therefore, it can be concluded that monitoring and EIA of industrial projects were

seen by respondents as most important for legislation and executive procedures in

order to achieve effective implementation of EIA policies and projects.

By contrast, the EIA of land degradation and giving financial incentives to activate

EIA were viewed by respondents as the least important practical principles and

executive procedures for achieving effective implementation of EIA projects and
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policies. 

Results

Sub hypothesis 2 was formulated to investigate whether respondents to the

questionnaires and interviewees considered practical principles and executive

procedures, monitoring and EIA of industrial projects, coordination and cooperation

important for legislation and procedures important in order to achieve effective

implementation of EIA policies and projects.

Results indicated that all respondents agreed that all factors presented in the

questionnaires contribute to the effective implementation of EIA projects and

policies.

Kruskal -Wallis test results in table 6.18 indicate no significant difference in opinion

between the selected employment sectors (LG, FG, NGAs and PSOs).

The main practical principles and executives procedures identified as important in

questionnaires were monitoring and EIA of industrial projects.

Moreover, interviewees (as described in section 6.3.2.2) stressed the importance of

the listed practical principles and procedural elements, and suggested Abu Dhabi and

Dubai Emirates should put in place formulated legislation and provide a special

institution aimed at activating EIA awareness and disseminating understanding of

EIA methodology. They stressed that institutions interested in protecting the

environment, such as "Friends of the Environment" associations should be assisted

to extend their operations through allowances, and the encouragement of exchanging

international experience, promoting environmental awareness through the media, and

facilitating cooperation and coordination between public and private sector bodies

are also important to achieve an acceptable level of environmental protection.

Therefore, sub-hypothesis is accepted.

358



Chapter Six____Presentation of Questionnaire and Interview Results and Analysis

Table 6.4 Practical principles and executive procedures, monitoring and
coordination for legislative procedures to implement policies and projects of
EIA(Q5)
What practical principles and executive procedures in the field of the
Implementation of EIA are appropriate for the Emirates?

Implementation of 
regulations relating to 
environmental impact 
assessment
Giving financial 
incentives to activate 
environmental impact 
assessment
Coordination between 
various governmental 
agencies
formulating clear 
directives and guidance 
jolicies for decision- 

makers
Environmental impact 
Sssessment of urban 

svelopment
environmental impact 
assessment of coastal 
degradation
vlonitoring and 
environmental impact 
assessment of industrial 
projects

(Environmental impact 
assessment of air 
degradation
Environmental impact 
assessment of land 
degradation
[Regional and 
international 
cooperation in 
environmental impact 
assessment
Activating legislation 
>y establishing a 
supervisory and follow- 
up agency

N

59

59

59

59

59

59

59

59

59

59

59

Mean

4.39

3.54

4.44

4.44

4.12

4.08

4.53

4.22

4.07

4.22

4.36

Rank

4

11

3

2

8

9

1

6

10

7

5

Employment Sector

LG

4.33

3.23

4.33

4.40

4.17

4.10

4.47

4.40

4.13

4.13

4.17

FG

4.67

4.50

5.00

4.50

4.33

4.17

5.00

4.17

4.33

4.33

4.76

NGA

4.67

3.67

4.45

4.33

4.00

4.33

5.00

4.00

4.00

4.00

4.33

PSO

4.35

3.70

2.958

4.50

4.00

4.00

4.40

4.00

3.90

4.35

4.55

SD

0.64

1.16

0.68

0.50

0.70

0.79

0.60

0.72

0.85

0.77

0.80

K.W
,Chi- 

Square

2.73

7.08

5.88

0.70

1.15

0.61

7.67

3.59

2.08

1.65

2.94

P- 
value

0.43

0.07

0.12

0.87

0.76

0.89

0.05

0.31

0.56

0.65

0.40
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Table 6.5 Tukey's BSD (Post - HOC) Test for practical and executive 
procedural elements (Q5)
Tukey HSD

QUESTION
2.00
9.00
6.00
5.00
8.00
10.00
11.00
1.00
3.00
4.00
7.00
Sig.

N

59
59
59
59
59
59
59
59
59
59
59

Subset for alpha = .05
1
3.5424

1.000

2

4.0678
4.0847
4.1186
4.2203
4.2203
4.3559
4.3898
4.4407
4.4407

.226

3

4.0847
4.1186
4.2203
4.2203
4.3559
4.3898
4.4407
4.4407
4.5254

.067
Means for groups in homogeneous subsets are displayed, 
a Uses Harmonic Mean Sample Size = 59.000.
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6.4.3 Sub - hypothesis 3

Implementation of EIA, environmental awareness and coordination, 

cooperation and effective legislation, regulation are important to 

achieve EIA objectives and aims towards achieving sustainable 

development and the reduction in sources of defect in EIA.

The main objective of this question was to investigate difficulties relating to the 

implementation of EIA in Abu Dhabi and Dubai Emirates.

The p-values of the Kruskal-Wallis test statistic for differences in the means of the 

employment sectors' responses are p=0.00, 0.38, 0.34, 0.20, 0.03, 0.29, 0.29 for 

questions 1 to 7, respectively. Although there are significant differences between the 

employment sectors for question 1 and 5 (p=0.00 and 0.03, respectively), the 

subsequent tests were carried out using the overall mean to represent the mean value 

of answers to the elements of this question. It is worth noting that the results and 

conclusions drawn from the analysis of this sub-hypothesis 3 cannot be accepted 

without further analysis.

It was possible to use the mean values of the answers to represent the overall 

response to the question.

Table 6.19 shows that the overall mean value of answers to answer for this question 

is around 3.5 (t = 1.537, df =6, p=0.175). Using Tukey's HSD, it was possible to 

identify one subset for the answers to the elements of this question. Therefore, there 

is no evidence to suggest that significant differences between the answers to 

elements (questions) 2, 4, 6,3,7,1 and 5 exist. The results are shown in Table 6.7 

Thus, it can be concluded that poor coordination and poor cooperation among
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governmental agencies, the population's lack of awareness of environmental issues 

and poor environmental awareness programmes, insignificant participation of 

private sector companies in financing environmental projects, overlapping and 

ambiguity of responsibilities and duties, poorly designed strategies, absence of 

effective legislation and discrepancies among regulations and legislation were seen 

by respondents as difficulties relating to the implementation of EIA in Abu Dhabi 

and Dubai Emirates. 

Results

Sub-hypothesis 3 was formulated to investigate whether respondents to the 

questionnaire and interviewees considered implementation of EIA, environmental 

awareness and coordination, cooperation and legislation important to achieve EIA 

objectives and aims towards achieving sustainable development and the reduction in 

sources of defect in EIA in Abu Dhabi and Dubai Emirates.

Results indicated that all respondents agreed that all elements presented in the 

questionnaires contribute to the implementation of EIA, and environmental 

awareness and coordination, cooperation and legislation are important to achieve 

EIA objectives and aims towards achieving sustainable development and the 

reduction in sources of defect in EIA.

The Kruskal-Wallis test in Table 6.6 indicates no significant difference in opinion 

between the selected employment sectors (LG, FG, NGAs and PSOs), except for 

elements 1 and 5. The significance levels of Kruskal- Wallis (K.W) test statistics for 

elements 1 and 5 are 0.00, 0.03, providing sufficient evidence to suggest that 

differences in the means responses of the different employment sectors exist. A 

possible explanation for this may be the fact that LG and FG respondents' responses 

had achieved lower mean than those of NGA and PSO respondents, due to the former
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groups' lower awareness level regarding effective legislation, and discrepancies 

among regulations and legislation.

Difficulties relating to the implementation of EIA in Abu Dhabi and Dubai Emirates 

were poor coordination and poor cooperation among governmental agencies, the 

population's lack of awareness of environmental issues and poor environmental 

awareness programmes, insignificant participation of private sector companies in 

financing environmental projects, overlapping and ambiguity of responsibilities and 

duties, poorly designed strategies, absence of effective legislation, discrepancies 

among regulations and legislation. Moreover, interviewees (as described in section 

6.3.3.1) agreed that problems associated with difficulties in implementing EIA in 

Abu Dhabi and Dubai Emirates sprang from the lack of environmental awareness, 

inadequate or non-existent legislation, lack of a supervisory authority, the inability to 

understand EIA methodology, the lack of coordination and cooperation between 

different government bodies, and the relative recentness of experts in the 

environment in general and EIA in particular.

However, the analysis also suggests that significant participation of private sector 

companies in financing environmental projects, responsibilities and duties, and 

designed strategies are also important factors. Therefore sub-hypothesis 3 is 

extended to include these elements in order to be taken forward as a sub-hypothesis 3 

for implementation in the field.
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Table6.6 Implementation of EIA, Environmental awareness, coordination, 
cooperation for achieving reduction in sources of defect in EIA (Q 6)

What are the difficulties relating to the implementation of EIA in Abu Dhabi or 
Dubai Emirates?

Absence of effective 
egislation
>oor coordination and 
>oor cooperation among 
governmental agencies
[Overlapping and 
ambiguity of 
responsibilities and duties
'opulation's unawareness 

or lack of awareness of 
environmental issues and 
)oor environmental 
awareness programmes
discrepancies among 

regulations and legislation
Insignificant participation 
of private sector 
companies in financing 
environmental projects
[Poorly designed strategies

N

59

59

59

59

59

59

59

Mean

3.49

3.83

3.63

3.73

3.29

3.66

3.58

Rank

6

1

4

2

7

3

5

Employment Sector

LG

3.00

3.67

3.47

3.47

2.93

3.60

3.53

FG

3.33

4.50

4.33

4.33

3.33

4.33

4.00

NGA

4.33

4.00

3.67

3.67

3.33

3.33

3.00

PSO

4.15

3.85

3.65

3.95

3.80

3.60

3.60

SD

1.18

1.09

1.05

1.01

0.98

0.98

0.91

K.W, 
Chi- 

Square

13.35

3.06

3.38

4.66

8.77

3.74

3.77

P- 
value

0.00

0.38

0.34

0.20

0.03

0.29

0.29
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Table 6.7 Tukey's HSD (Post - HOC) Test for difficulties relating to the 
implementation of EIA elements (Q6)
Tukey HSD

QUESTION
5.00
1.00
7.00
3.00
6.00
4.00
2.00
Sig.

N

59
59
59
59
59
59
59

Subset for 
alpha = 

.05

1
3.2881
3.4915
3.5763
3.6271
3.6610
3.7288
3.8305

.067
Means for groups in homogeneous subsets are displayed, 
a Uses Harmonic Mean Sample Size = 59.000.
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6.4.4 Sub -hypothesis 4

International experience should be encouraged and increased in the 

field of industrial pollution and ground water assessment, EIA 

methodology to formulate successful legislation and EIA procedures.

The p-value of the Kruskal-Wallis test statistics are p = 

0.11,0.11,0.18,0.13,0.21,0.52,0.63, 0.65,0.58,0.88,0.73,0.13 for questions 1 to 12, 

respectively. Hence, it was possible to use the mean value of the answers to represent 

the overall response to the question. Table 6.20 shows that the mean for each group 

is higher than 4 (t = 8.132, df=l 1, mean difference =0.2892, p=0.00) 

Using Tukey's HSD, it was possible to identify one set for the answers to the 

elements of this question. Table 6.9 shows that all elements (questions) are not 

significantly different and are high on the scale.

Therefore, it can be concluded that assessment of ground water, field of scientific 

studies and research, assessment of industrial pollution, assessment of coastal 

pollution, using appropriate information and communications technology, training 

native staff, assessment of urban development, regional and international cooperation 

with regard to EIA activities, legislation, assessment of noise pollution, assessment 

of radioactive pollution were viewed by respondents as important international 

experiences to Abu Dhabi and Dubai Emirates in the field of EIA and also their 

environmental legislation, procedures and uses.
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Results

Sub-hypothesis 4 was formulated to investigate whether respondents to the 

questionnaire and interviewees considered international experience should be 

encouraged and increased in the field of industrial pollution, and ground water 

assessment.

Results indicated that all respondents agreed that all factors presented in the 

questionnaire contribute to the formulation of successful legislation and EIA 

procedures. The Kruskal-Wallis tests (Table 6.8) indicate no significant differences 

in opinion between the selected employment sectors (LG, FG, NGAs and PSOs). 

The important international experiences to Abu Dhabi and Dubai Emirates in the 

field of EIA and their environmental legislation, procedures and uses identified in the 

questionnaire were assessment of ground water, field of scientific studies and 

research, assessment of industrial pollution, assessment of coastal pollution, using 

appropriate information and communications technology, training native staff, 

assessment of urban development, regional and international cooperation with regard 

to EIA activities, legislation, assessment of noise pollution, and assessment of 

radioactive pollution. Moreover, interviewees (as described in section 6.3.4 .1 ) 

stressed the importance of EIA procedures and legislation which could be transferred 

from developed and developing countries and reformulated to the local requirements 

of Abu Dhabi and Dubai Emirates.

They specifically referred to the introduction of procedures and legislation related 

to EIA methodology, such as those concerning industrial, marine, soil and air 

pollution, to achieve effective implementation of EIA.

However, the analysis also suggests that scientific studies and research, assessment 

of coastal pollution, using appropriate information and communication technology,
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training native staff, assessment of urban development, international cooperation 

with regard to EIA activities, assessment of noise pollution, and assessment of 

radioactive pollution are also important factors. Therefore sub-hypothesis 4 is 

extended to include these elements in order to be taken forward as sub-hypothesis 4 

for implementation in the field,

Table 6.8 EIA methodologies and assessment of ground water and industrial 
pollution is very important for internal experiences (Q 7)
How important are international experiences to Abu Dhabi and Dubai Emirates in 
the field of EIA and their environmental legislation, procedures and uses?

In the field of EIA 
methodology
In using appropriate 
information and 
communications 
technology
In the field of scientific 
studies and research
In the field of training 
native staff
In legislation
Regional and 
international 
cooperation with regard 
to EIA activities
In the assessment of 
industrial pollution
In the assessment of 
coastal pollution
In the assessment of 
radio-active pollution
In the assessment of 
noise pollution
In the assessment of 
urban development
In the assessment of 
ground water

N

59

59

59

59

59

59

59

59

59

59

59

59

Mean

4.24

4.34

4.47

4.29

4.17

4.20

4.41

4.34

4.12

4.15

4.25

4.49

Rank

8

4

2

6

10

9

3

5

12

11

7

1

Employment Sector

LG

4.33

4.40

4.50

4.10

4.00

4.13

4.50

4.37

4.13

4.17

4.30

4.43

EG

4.33

4.50

4.83

4.83

4.00

4.50

4.50

4.50

3.50

4.00

4.33

4.83

NGA

4.67

5.00

4.67

4.33

4.33

4.33

4.33

4.00

4.33

4.00

4.00

4.00

PSO

4.00

4.10

4.30

4.40

4.45

4.20

4.25

4.30

4.25

4.20

4.20

4.55

SD

0.57

0.73

0.57

0.77

0.75

0.58

0.62

0.63

0.93

0.61

0.58

0.57

K.W, 
Chi- 

Square

6.05

5.96

4.88

5.59

4.54

2.26

1.71

1.63

1.95

0.69

1.29

5.72

P-
value

0.11

0.11

0.18

0.13

0.21

0.52

0.63

0.65

0.58

0.88

0.73

0.13
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Table 6.9 Tukey's HSD (Post - HOC) Test for international experiences in the field of EIA and 
their environmental legislation, procedures and uses elements (Q7) 
Tukey HSD

QUESTION
9.00
10.00
5.00
6.00
1.00
11.00
4.00
2.00
8.00
7.00
3.00
12.00
Sig.

N

59
59
59
59
59
59
59
59
59
59
59
59

Subset for 
alpha = 

.05

1
4.1186
4.1525
4.1695
4.2034
4.2373
4.2542
4.2881
4.3390
4.3390
4.4068
4.4746
4.4915

.101
Means for groups in homogeneous subsets are displayed, 
a Uses Harmonic Mean Sample Size = 59.000.
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6.4.5 Sub-Hypothesis 5

Specialised human resources, awareness in the EIA field, exchange of 

information between governmental agencies and EIA methodology 

have an important role and contribution in all EIA processes towards 

the reduction of sources of defect.

The main objective of this question was to investigate the main sources of defect in

the field of EIA in Abu Dhabi and Dubai Emirates.

The p-value of the Kruskal-Wallis test statistics are p=0.27, 0.72, 0.87, 0.46, 0.54,

0.04, 0.71, 0.51 for questions 1 to 8, respectively. Hence, it was possible to use the

mean values of the answers to represent the overall response to the question.

Table 6.22 shows that the mean for each group is around 3.5 (t=1.578, df=7, p=0.59).

Using Tukey's HSD, it was possible to identify two subsets for the answers to the

elements of this question. Table 6.11 shows that element 4 scored a significantly

higher responses compared to the other elements of this question.

By contrast, element 1 scored a significantly lower response. Therefore, it can be

concluded that the poor exchange of information between governmental agencies

was seen by respondents as the main source of defect in the field of EIA in Abu

Dhabi and Dubai Emirates.

However, the lack of use of scientific methodologies of EIA was seen as the lowest

main source of defect in the field of EIA in Abu Dhabi and Dubai Emirates.

Results

The main objective of this question was to investigate the main sources of defect in

the field of EIA in Abu Dhabi and Dubai Emirates.
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Sub-hypothesis 5 was formulated to investigate whether respondents to the 

questionnaires and interviewees considered specialised human resources, exchange 

of information between governmental agencies, awareness in the EIA field, and EIA 

methodology have an important role and contribution in all EIA processes. 

Results indicated that all respondents agreed that all factors presented in the 

questionnaires play an important role and contribution in all EIA processes towards 

the reduction of sources of defect.

The Kruskal-Wallis test in table 6.10 indicates no significance difference in opinion 

between the selected employment sectors (LG, FG, NGAs and PSOs.) with the 

exception of element 6 which relates to absence of control. The Kruskl-Wallis (K. W) 

test value is significant for element 6 of this question. A possible explanation for this 

may be the lower mean of responses of FG and LG respondents than those of NGA 

and PSO respondents, due to the former groups' lower awareness of control of 

sources of defects in Abu Dhabi and Dubai Emirates, because of the lack of using 

EIA methodology in Abu Dhabi and Dubai Emirates.

The main source of defect in the field of EIA in Abu Dhabi and Dubai Emirates 

identified in the questionnaires was poor exchange of information between 

government agencies.

Moreover, interviewees (as described in section 6.3. 5.2) agreed with the above, 

giving the following as main sources of defect in the field of EIA in Abu Dhabi and 

Dubai Emirates: no specific administration is responsible for enforcing penalties 

against violators of the environment, the lack of awareness of EIA methodology, lack 

of experts and trained workers, and lack of coordination and cooperation between 

employment sectors. Therefore, sub-hypothesis is accepted.
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Table 6.10 Specialised human resources EIA methodology, awareness in the 
EIA field have an important role in the reduction of sources of defect (Q 9)

What are the main sources of defects in the field of environmental impact 
assessment in Abu Dhabi or Dubai Emirates?

.ack of use of scientific 
methodologies of EIA
Poor awareness 
)rogrammes in the field 
of environmental impact 
assessment
Shortages in specialised 
mman resources
}oor exchange of 
information between 
governmental agencies
Absence of monitoring
Absence of control
3oor environmental 
objectives and plans
Shortage of central 
government guidance

N

59

59

59

59

59
59

59

59

Mean

3.27

3.64

3.75

3.90

3.73
3.64

3.39

3.58

Rank

8

4

2

1

3
5

7

6

Employment Sector

LG

3.03

3.47

3.73

3.77

3.57
3.47

3.23

3.40

FG

3.50

4.00

3.67

4.33

3.33
2.83

3.17

3.50

NGA

3.67

3.67

4.33

4.33

4.33
4.33

3.76

4.00

PSO

3.50

3.80

3.70

3.90

4.00
4.05

3.65

3.80

SD

0.93

0.92

1.20

0.86

1.08
1.01

1.13

0.93

K.W, 
Chi- 

Square

3.91

1.34

0.72

2.61

2.18
8.35

1.36

2.33

P-
value

0.27

0.72

0.87

0.46

0.54
0.04

0.71

0.51
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Table 6.11 Tukey's BSD (Post - HOC) Test for sources of defect in the field of 
EIA elements (Q9)
Tukey HSD

QUESTION
1.00
7.00
8.00
2.00
6.00
5.00
3.00
4.00
Sig.

N

59
59
59
59
59
59
59
59

Subset for alpha = .05
1

3.2712
3.3898
3.5763
3.6441
3.6441
3.7288
3.7458

.181

2

3.3898
3.5763
3.6441
3.6441
3.7288
3.7458
3.8983

.118
Means for groups in homogeneous subsets are displayed, 
a Uses Harmonic Mean Sample Size = 59.000.
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6.4.6 Sub-hypothesis 6

The use of procedures of EIA, selecting sustainable programmes and 

policy in the field of EIA and several EIA methodologies, such as 

Checklist, network, and index methods, are better than using one 

methodology, are essential to achieve effective implementation of EIA 

projects and policies.

The main objective of this question was to investigate the best procedures that Abu

Dhabi and Dubai Emirates should adopt in the field of EIA.

The p-value of the Kruskal - Wallis (K-W) test statistics are P=0.57, 0.18, 0.75,0.18,

0.25, 0.87, 0.07 for questions 1-7 respectively. Hence, it was possible to use the

mean values of the answers to represent the overall response to the question.

Table 6.23 shows that the mean for each group is around 4 (t =1.279, df=7, P=0.25).

Using Tukey's HSD, it was possible to identify two subsets for the answers to the

elements of this question. Table 6.13 shows that elements land 3 scored significantly

higher responses compared to the other elements of this question. By contrast,

element 2 scored a significantly lower response. Therefore, it can be concluded that

formulation of a working plan for EIA and selecting sustainable programmes and

policy in the field of EIA were seen by respondents as the best procedures that Abu

Dhabi and Dubai Emirates should adopt.

However, the re-assessment of projects by technical experts in the event that there

are defects by decision makers was seen as the less favourable best procedure.
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Results

The main objective of this question was to investigate the best procedures that Abu

Dhabi and Dubai Emirates should adopt in the field of EIA. Hypothesis 7 was

formulated to investigate whether respondents to the questionnaires and interviewees

considered the use of several EIA methodologies better than the use of one.

Results indicated that all respondents agreed that all factors presented in the

questionnaire contribute to the effective implementation of EIA projects and policies.

The Kruskal-Wallis test in Table 6.12 indicates no significance difference in opinion

between employment sectors (LG, FG, NGAs and PSOs.)

The main best procedures identified in the questionnaires were formulation of a

working plan for EIA and selecting sustainable programmes and policy in the field of

EIA.

By contrast, interviewees (as described in section 6.3. 6.1) stressed the importance of

the use of several EIA methodologies as the best procedure for Abu Dhabi and Dubai

Emirates.

However, the analysis also suggests that formulation of a working plan for EIA is an

important factor. Therefore sub-hypothesis 6 is extended to include this element in

order to be taken forward as a sub-hypothesis for implementation in the field.
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Table 6.12 procedures of EIA and use of several EIA methodologies is better 
than using one to achieve effective implementation of EIA projects and policies 
(Q10).

What best procedures should Abu Dhabi and Dubai Emirates adopt in the field of 
environmental impact assessment?

Formulation of a 
working plan for EIA
Re-assessment of
projects by technical
experts in the event there
are some defects by
Wecision-makers.
Selecting sustainable
programmes and policy
in the field of
environmental impact
assessment
Terms of reference
review by technical
experts
deferring governmental
)rojects to specialised
technical agencies before
referring them to
decision-makers
The necessity of
referring
recommendations to
technical experts and
planners

Using several EIA
methodologies, such as
check lists, networks,
index methods, etc.

N

59

59

59

59

59

59

59

Mean

4.37

3.76

4.24

4.07

3.97

4.10

4.15

Rank

1

7

2

5

6

4

3

Employment Sector

LG

4.30

3.53

4.13

3.90

3.73

4.00

4.07

FG

4.67

4.33

4.50

3.83

4.33

4.33

4.83

NGA

4.33

3.67

4.33

4.67

3.67

4.33

4.67

PSO

4.40

3.95

4.30

4.30

4.25

4.15

4.00

SD

0.69

0.92

0.70

0.87

0.95

0.86

0.85

K.W,
Chi-

Square

2.00

4.90

1.20

4.85

4.07

0.71

7.11

P-
value

0.57

0.18

0.75

0.18

0.25

0.87

0.07
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Table 6.13 Tukey's HSD (Post - HOC) Test for best procedures which should 
be adopted in the field of EIA methodology elements (QIC)

Tukey HSD

QUESTION
2.00
5.00
4.00
6.00
7.00
3.00
1.00
Sig.

N

59
59
59
59
59
59
59

Subset for alpha = .05
1

3.7627
3.9661
4.0678
4.1017
4.1525

.154

2

3.9661
4.0678
4.1017
4.1525
4.2373
4.3729

.119
Means for groups in homogeneous subsets are displayed, 
a Uses Harmonic Mean Sample Size = 59.000.
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6.5 Discussion

Question 4 was devised to investigate the main reasons that have led to the pollution 

of the environment in Abu Dhabi and Dubai Emirates. Responses to the 

questionnaire showed that the majority of respondents rated industrial pollution and 

the absence of coordination among the different Emirates' government agencies in 

environmental issues, low environmental awareness, quick implementation of 

projects without regard to the environment, weak supervisory authorities, ambiguity 

of responsibility for the environment as the main reasons that have led to the 

pollution of the environment in Abu Dhabi and Dubai Emirates. Decision maker 

interviewees also agreed with the above. Therefore, it can be concluded that EIA for 

industrial pollution, coordination among the different agencies in environmental 

issues, environmental awareness and implementation of projects with regard to the 

environment, supervisory authorities, and responsibility for the environment are 

important in order to reduce environmental degradation and pollution in Abu Dhabi 

and Dubai Emirates.

Question 5's aim was to investigate the practical principles and executive procedures 

appropriate for implementing EIA in the Emirates. Responses to the questionnaire 

indicated that monitoring and EIA of industrial projects are important for appropriate 

legislation and practical principles and executives procedures in the field of EIA 

implementation for the Emirates. Interviewees also agreed that legislation and 

executives procedures in the field of EIA monitoring and EIA of industrial projects 

are important for the effective implementation of EIA policies and projects. Based 

on these responses, it can be concluded that monitoring and EIA of industrial 

projects, and coordination and cooperation between LG and FG are important for 

legislation and practical principles and executives procedures in order to achieve the
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implementation of EIA policies and practices.

Question 6 aimed to investigate the difficulties relating to the implementation of EIA 

in Abu Dhabi and Dubai Emirates. Respondents to the questionnaire agreed that 

poor cooperation among governmental agencies, lack of pollution awareness or lack 

of awareness of environmental issues and poor environmental awareness 

programmes, insignificant participation of private sector companies in financing 

environmental projects, overlapping and ambiguity of responsibilities and duties, 

poorly designed strategies, absence of effective legislation, and discrepancies among 

regulations and legislation are the main difficulties relating to the implementation of 

EIA in Abu Dhabi and Dubai Emirates. Interviewees also agreed with questionnaire 

respondents. Therefore, it can be concluded that coordination and cooperation 

among governmental agencies , environmental awareness, significant participation of 

private sector companies in financing environmental projects, responsibilities and 

duties, designed strategies, effective legislation and regulation are important and 

essential to achieve EIA objectives and aims toward achieving sustainable 

development and the reduction in sources of defect in EIA.

Question 7 was devised to investigate the importance of international experience for 

Abu Dhabi and Dubai Emirates in the field of EIA and for formulating successful 

environmental legislation, procedures and uses. Questionnaire respondents agreed 

that assessment of groundwater, scientific studies and research, assessment of 

industrial pollution, assessment of coastal pollution using appropriate information 

and communication technology, the field of training native staff, assessment of urban 

development, field of EIA methodology, regional and international cooperation with 

regard to EIA activities, legislation, assessment of noise pollution, assessment of 

radioactive pollution are the main factors of international experience relevant to Abu
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Dhabi and Dubai Emirates in the field of EIA for formulating successful 

environmental legislation, procedures and uses. Interviewees agreed with the above. 

Based on these factors it can be concluded that use of the international experience 

elements listed above are important to the formulation of EIA legislation and 

procedures.

Question 8 aimed to investigate the importance of the means that contribute to the 

transfer of international experience in the field of EIA in Abu Dhabi and Dubai 

Emirates. Questionnaire respondents agreed that coordination with institutes and 

universities in the field of EIA, and undertaking studies to identify systems most 

relevant to Abu Dhabi and Dubai Emirates are important means that contribute to the 

transfer of international experience in the field of EIA in Abu Dhabi and Dubai 

Emirates. Interviewees generally agreed with questionnaire respondents. Therefore 

it can be concluded that conferences, coordination with institutes and universities, 

and undertaking studies to identify systems most relevant to Abu Dhabi and Dubai 

Emirates are important for formulating strong EIA legislation procedures and 

practice in order to effectively implement EIA policies and projects. 

Question 9 was devised to investigate the main sources of defect in the field of EIA 

in Abu Dhabi and Dubai Emirates. Questionnaire respondents agreed that the lack of 

use of scientific methodology of EIA is the main source of defect in the field of EIA 

in Abu Dhabi and Dubai Emirates. Interviewees also agreed with questionnaire 

respondents. Based on this factor, it can be concluded that EIA methodology is 

important and essential to ameliorate sources of defect in the field of EIA in Abu 

Dhabi and Dubai Emirates, and can also contribute towards reducing the sources of 

defect.
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Question 10 aimed to investigate the best procedures Abu Dhabi and Dubai 

Emirates should adopt in the field of EIA. Questionnaire respondents agreed that 

the formulation of a working plan for EIA, selecting sustainable programmes and 

policy in the field of EIA are the best procedures that Abu Dhabi and Dubai Emirates 

should adopt in the field of EIA. Interviewees generally agreed that the use of 

several EIA methodologies is better than using only one methodology. Based on 

these responses, it can be concluded that formulation of a working plan for EIA, and 

selecting sustainable programmes and policy in the field of EIA are important 

procedures that Abu Dhabi and Dubai Emirates should adopt in the field of EIA. 

In conclusion, EIA for industrial pollution, coordination among the different 

agencies in environmental issues, environmental awareness and implementation of 

projects with regard to the environment, supervisory authorities, and responsibility 

for the environment are important in order to reduce environmental degradation and 

pollution in Abu Dhabi and Dubai Emirates.

Monitoring and EIA of industrial projects, and coordination and cooperation are 

important for legislation and practical principles and executives procedures in order 

to achieve the effective implementation of EIA policies and practices. 

Environmental awareness, coordination, cooperation between LG and EG and 

legislation are also essential to accomplish EIA objectives and aims toward achieving 

sustainable development and for reducing sources of defect in EIA. It can also be 

concluded that international experiences are important for formulating EIA 

legislation and procedures relevant to Abu Dhabi and Dubai Emirates. Conferences, 

coordination with institutes and universities, and undertaking studies to identify 

systems most relevant to Abu Dhabi and Dubai Emirates are important for the 

formulation of strong EIA legislation, procedures and practice in order to effectively
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implement EIA policies and projects. EIA methodology is important and essential to

reduce sources of defect in the field of EIA in Abu Dhabi and Dubai Emirates, and

also to contribute to minimise sources of defect. The formulation of a working plan

for EIA, and selecting sustainable programmes and policy in the field of EIA are

important procedures that Abu Dhabi and Dubai Emirates should adopt in the field of

EIA

Table 6.14presents a summary of the results of the sub-hypotheses investigations.
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Table6.14 Summary of the Research Sub-Hypotheses and main Hypothesis

Sub-Hypotheses Summary of the Research Sub-Hypotheses

HI
The use of EIA for industrial pollution, coordination between FG 
and LG government, and environmental awareness theory are 
important to reduce environmental degradation and pollution

H2
Practical principles and executive procedures, monitoring, 
coordination and cooperation are important for legislation and 
procedures in order to achieve effective implementation of EIA 
policies and projects___________________________

H3

Implementation of EIA, environmental awareness and 
coordination, cooperation and legislation are important to achieve 
EIA objectives and aims towards achieving sustainable 
development and the reduction in sources of defect in EIA.

H4
Internal experience should be encouraged and increased in the 
field of industrial pollution and ground water assessment, to 
formulate successful legislation and EIA procedures ^^^

H5
Specialised human resources, awareness in the EIA field, exchange 
of information between governmental agencies and EIA 
methodology have an important role and contribution in all EIA 
processes towards the reduction of sources of defect________

H6

The use of procedures of EIA, selecting sustainable 
programmes and policy in the field of EIA, and several EIA 
methodologies, such as Checklist, network, and index methods, are 
better than using one methodology, are essential to achieve 
effective implementation of EIA projects and policies___

H7

The use of conferences, coordination with institutes and 
universities and undertaking studies are important to transfer 
international experiences in EIA, and promote experience and 
participation in form (see Appendix B)________________

MAIN 

Hypothesis

The use of check lists, networks, and index methods is appropriate 
for the Emirates of Abu Dhabi and Dhabi. EIA for industrial 
pollution, environmental awareness for FG and LG , exchange of 
information between governmental agencies, and EIA 
methodologies are important to implement EIA projects and 
policies in Abu Dhabi and Dubai Emirates to achieve sustainable 
development ________^___________^____
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6.6 Conclusions

The data were collected by conducting a questionnaire survey and interviews to 

accomplish the research objectives. The results and discussion have been based on 

the statistical analysis of the survey sample representing local government, federal 

government, private sector organisations, and non-governmental agencies in the 

Emirates of Abu Dhabi and Dubai. The results of interview analysis (as presented in 

Section 6.3.6.1) indicate that the most effective EIA methodologies and the best EIA 

procedures Abu Dhabi and Dubai Emirates should adopt include formulation of a 

working plan for EIA and selecting sustainable programmes and policies in the field 

of EIA. Most respondents and interviewees agreed that main sources of defect in 

EIA include; poor exchange of information between governmental agencies was 

main source of defect in the field of EIA. In addition, results indicated that the main 

ways to incorporate international experiences in EIA are coordination with institutes 

and universities in the field of EIA; and undertaking studies to identify systems most 

relevant to Abu Dhabi and Dubai Emirates. Moreover, most respondents agreed that 

implementation and enforcement of EIA legislation and procedural elements, such 

as EIA methodology; use of appropriate information and communications 

technology; scientific studies and research; training native staff; legislation; regional 

and international cooperation with regard to EIA activities; assessment of coastal, 

radioactive, industrial, and noise pollution, assessment of urban development; and 

assessment of ground water are areas where the transfer of international experience 

in the field of EIA . The researcher investigated the responses of LG, FG, NGA, and 

PSO employees to help identify legislation and EIA procedures relevant to the 

Emirates' context. Most respondents agreed that the many difficulties relating to the 

implementation of EIA increase environmental problems. These difficulties are
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mainly the absence of effective legislation; poor coordination and poor cooperation 

among governmental agencies; overlapping and ambiguity of responsibilities and 

duties; the population's lack of awareness of environmental issues and poor 

environmental awareness programmes; discrepancies among regulations and 

legislation; the insignificant participation of private sector companies in financing 

environmental projects; and poorly designed strategies. Further, most respondents 

agreed that monitoring and EIA of industrial projects are important practical 

principles and executive procedural elements to achieve EIA objectives and aims. 

Most respondents and all interviewees agreed that pollution of environmental 

elements that resulted from current practices should be monitored and evaluated in 

order to achieve EIA objectives. These elements include the quick implementation of 

projects without regard to the environment; the absence of coordination among the 

different Emirates' governmental agencies that focus on environmental issues; weak 

supervisory authorities; low environmental awareness; industrial pollution; 

ambiguity of responsibility for environmental assessment, and poor public 

environmental awareness. It is suggested from the results of the interviews that the 

use of several EIA methodologies, such as checklists and networks, is better than 

using one EIA methodology. This is because it is essential to monitor and assess 

environmental problems, emphasise protection of the environment, and measure the 

progress of implemented EIA policies and projects in order to achieve sustainable 

development. Finally, in order to achieve successful EIA, the results of 

questionnaire and interview survey findings indicate that coordination and 

cooperation among governmental agencies is also essential to establish an effective 

information exchange infrastructure between Abu Dhabi and Dubai Emirates. 

In Chapter Seven, questionnaire findings are analysed and discussed in the light of
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the documentary evidence found in the relevant literature, case studies of EIA 

experience in the Philippines, Indonesia, Malaysia, and Nigeria, and the researcher's 

experience in the field of EIA.
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CHAPTER SEVEN
RESEARCH ANALYSIS AND 
DISCUSSION
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Chapter Seven

Research Analysis, Results and Discussion

7.1 Introduction

This chapter uses triangulation to present the concluding analysis and results in the 

light of the information documented in the literature relevant to the topics discussed, 

case studies undertaken in selective countries, and in the researcher's own experience 

in the EIA field.

Issues discussed in this chapter include results relating to the main reasons which 

lead to pollution in Abu Dhabi and Dubai Emirates; practical principles and 

executive procedures for implementing EIA in Abu Dhabi and Dubai Emirates ; 

difficulties relating to the implementation of EIA in Abu Dhabi and Dubai Emirates; 

international experiences of EIA legislation and procedural elements; ways to 

implement international experience in EIA in Abu Dhabi and Dubai Emirates; main 

sources of defect elements in the EIA field in Abu Dhabi and Dubai Emirates; and 

best procedures that Abu Dhabi and Dubai Emirates should adopt in the EIA field. 

Finally, main conclusions are drawn, based on the discussion provided in this 

chapter, and implications for future EIA implementation are suggested.

7.2 Documentary Evidence for EIA formulation and identification 

7.2.1 EIA main reason leading to pollution

Results form questionnaires and Interviews showed that the main reasons for 

pollution in Abu Dhabi and Dubai Emirates were industrial pollution, absence of 

coordination among the different Emirates and government agencies in 

environmental issues, low environmental awareness, poor environmental public 

awareness, quick implementation of projects without regard to the environment,
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weak supervisory authorities, and ambiguity of responsibility for the environment. 

Discussion of these main reasons, based on information provided in the relevant 

literature, and in case studies relating to other countries, and the researcher's 

experience, is provided in the following sections.

7.2.1.1 Documentary evidence to supplement research findings on main reasons 

leading to pollution from the Literature Review

Main reasons leading to pollution in Abu Dhabi and Dubai Emirates can be 

substantiated from a review of the literature as indicated below.

Practitioners of Strategic environmental assessment (SEA) frequently find 

themselves searching for indisputable arguments that can justify the added value of 

SEA, particularly where SEA is not yet a legal obligation, or where the scope of 

application is still somewhat undefined and conflicts with other evaluation 

procedures. This affects a more extensive practical application of SEA. 

Why is this happening? Possible reasons include problems of communication 

between impact assessors and SEA natural end-users (policy makers, planners, 

sectoral bureaucratic officers, and decision makers)insufficient knowledge and a 

consequent inability to use SEA as an incremental tool fully adapted to policy 

making and planning procedures, perceived difficulties; insufficient environmental 

interest among sectoral public and private policy and plan makers to undertake SEA; 

and lack of incentives to effectively use SEA to assist decision making with real 

information, in real time, whether based on regulatory requirements or supported by 

adequate guidance (Eggenberger et al., 1998; Skagestad and Swensen, 1999). 

In the Dutch planning and programming decision-making system, which is highly 

organised and coordinated, the same environmental impact assessment procedure is
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applied to projects, programmes, and plans. However, perhaps not surprisingly, a 

different system—the E-test—is applied to the assessment of government legislative 

proposals (Tonk and Verheem, 1998), which strengthens the argument that different 

forms of SEA are needed for different strategic decisions, particularly for policy 

decision making.

Rather than offering SEA as an environmental impact assessment procedure to 

decision makers, or as a new type of planning or policy making, it is suggested that 

SEA should be conceptualised as a framework, with core elements that are 

incrementally tailor-made throughout policy and planning procedures and practices, 

whatever the decision-making system in place (Partidario, 2000).

The framework begins with six hypotheses that are used to focus the analysis. The 

hypotheses suggest ways that the environment might be affected by NAFTA and 

they can be accepted, rejected, or modified as the evidence from the assessments 

recommends (Gibson and Walker, 2001). The hypotheses help the assessor to 

understand relationships between variables and to encourage the consideration of 

important environmental effects.

As a response to cases of excessive environmental pollution from industrial 

activities, which have been revealed since the early 1960s (Mol 1995), governments 

have developed a framework for environmental legislation. Since most chemical 

plants generate solid waste, liquid waste, effluent water, and emissions to air, often a 

whole range of permits is required prior to the construction of a new chemical plant. 

This regulatory framework around the grass-roots construction or major revamping 

of a chemical plant involves many participants, e.g. public bodies, private
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companies, and the general public.

If data used in EIA reports are not accurate and complete, then the public is not in a 

position to be meaningfully involved in decision-making (Aimer and Koontz, 2004; 

Guttman, 1998). This has been especially problematic in developing countries, as 

there may not be adequate quality control of documents (Appiah-Opoku, 2001 and 

Sheate, 1994). One of the most commonly cited barriers to 'effective' participation 

was a lack of public knowledge of planning, legal and waste licensing issues (Hartley 

and Wood, 2004). This barrier is linked to the competence criterion because a 

general lack of expertise and an inability to understand the complex technical details 

associated with planning applications are major factors preventing the public from 

interacting and participating effectively ((Hartley and Wood, 2004).

Mistrust of the waste industry and a belief that developers fail to publicise all the 

facts associated with a proposal objectively are barriers which are commonly cited 

by the public as preventing 'effective' public participation from being achieved 

(Hartley and Wood, 2004). This issue is inevitably linked to the trust criterion, cited 

by Petts (2002) as being essential to public participation. McBride (2002) has 

commented that developers occasionally fail to present all the facts objectively. This 

can create difficulties when trying to establish a good relationship with a public who 

feel that information is being withheld.

The ANSEA approach contributes to the discourse about strategic environmental 

assessment (SEA) and the decision-making process and has been developed as an 

additional conceptual framework for the environmental assessment of policies, plans 

and programmes. The approach is a new methodological field based on specific
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concepts, procedures and method (Dalkmann et al., 2004).

7.2.1.2 Documentary evidence to supplement research findings on main reasons 

leading to pollution from Case Studies

A review of case studies reveals way in which other countries have attempted to 

solve reasons for pollution ,These can assist EIA policy makers in Abu Dhabi and 

Dubai Emirates in particular and the Emirates as a whole.

Experience with EIA in Nigeria so far has shown that legislation needs to be fine- 

tuned for more positive results. Areas of concern include public involvement and 

broadening the scope of the law to encompass policies and programmes and the role 

of proponents. Such a review could possibly wait another year to enable the Federal 

Environmental Protection Agency (FEPA) and researchers to collect adequate 

information on those areas that should be amended (Olokesusi, 1998).

There have been some conflicts between the FEPA and the traditional oil and gas 

industry's supervisory agency—the Department of Petroleum Resources (DPR), 

established to supervise oil and gas operations in Nigeria under the provision of the 

Petroleum (Drilling and Production) Regulations Act of 1969. Operators in the oil 

and gas industry have been complying with this department's regulations on EIA but 

now must comply with the FEPA as well. This situation prompted the Chief 

Executive of Shell Oil Company in the country to point out the costs and delays 

associated with the dual requirements (Anderson 1996).

In Canada, citizen involvement has been a focus of attention and an innovative
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initiative but also an area of continuing dissatisfaction (Sinclair and Diduck, 2001; 

Canadian Environment Law Association (CELA), 2002; Benevides, 2004), while 

follow-up monitoring has been well recognised as a crucial component of 

environmental assessment although, at least until recently, seldom required or not 

allocated potentially sufficient resources (Munro et al., 1986, Gibson, 2001 and 

EACSR, 2004, r.60).

Involving the public in environmental assessments has most frequently meant 

providing public notification about proposed developments and providing an 

opportunity for citizens to submit written comments. Mandatory opportunities for 

citizen involvement are typically limited to the late stages of project planning and 

evaluation after the proponent has delineated its purposes and narrowed the potential 

alternatives to a favoured project (Sinclair and Diduck, 2001). Other obstacles to 

citizen participation in environmental assessment include the following: citizens may 

receive less assistance from government agencies than project proponents; plain- 

language information on environmental assessment is not available in all 

jurisdictions; feedback to participants is not always provided (Sinclair and Diduck, 

2001) and, as in Alberta, citizens may have to prove that they are directly affected by 

a proposed development before they are allowed to participate (Boyd, 2003).

Conventional arguments for increasing citizen participation in environmental 

decision making activities hold that public involvement produces a locally relevant 

and relatively inexpensive body of information, heightened public awareness of and 

capacity to engage in issues of local concern, and decisions that are stronger and 

more acceptable (Hunsberger et al., 2005).

The Rabbit Lake case study in the USA illustrates problems with quality control in
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data collection. In other cases, however, experience points towards the frequent 

absence of baseline data. Baseline monitoring typically requires several seasons or 

years to sufficiently quantify ranges of natural variation and directions and rates of 

change (Therivel and Morris, 2001). In the case of Hydro Quebec's La Grande-2A 

and La Grande-1 hydroelectric generating stations, located on the La Grande Riviere, 

Quebec, for example, a 3-year programme was initiated to establish baseline 

environmental conditions between 1987 and 1990 (Denis, 2000). 

7.2.1.3. Evidence to supplement research findings for main reasons leading to 

pollution: the Researcher's Experience and Documentary Evidence 

From the researcher's experience of Abu Dhabi and Dubai environments, the 

public's poor awareness of environmental issues and the need to conserve the 

environment is one of the main reasons leading to pollution. This is because the 

absence of public participation and involvement in the protection of the environment 

allows environmental problems to go unchecked since the public is unaware of the 

need to pressurise environmental agencies to formulate appropriate legislation and 

regulations relating to the environment to protect it.

Ineffective environmental legislation also exacerbates existing problems because 

private sector companies can exploit the absence of effective legislation and 

undertake projects harmful to the environment, driven by the urge to maximise 

profits at the expense of the environment. Existing environmental legislation is 

unable to promote sustainable development as it is inflexible and not fully 

implemented.

Quick implementation of projects without regard to the environment also contributes 

largely to environmental pollution since projects in both Abu Dhabi and Dubai 

Emirates are implemented without looking at their impacts on the environment,
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although they are usually governmental projects of an industrial nature. 

Absence of coordination among the different Emirates' governmental agencies 

dealing with environmental issues contributes further to pollution since private sector 

companies exploit their lack of coordination and undertake projects in areas where 

they know the enforcement of environmental legislation is weak or non-existent. 

Absence of coordination and ambiguity of responsibility for the environment also 

lead to duplication of effort by governmental agencies and, hence, ineffective 

protection of the environment since resources in terms of manpower are inefficiently 

distributed.

The poor scientific background of personnel in the environmental field in Abu Dhabi 

and Dubai Emirates also leads to pollution because such personnel lack the 

necessary knowledge and scientific understanding to effectively implement EIA 

methodology. This lack will eventually impede the effective monitoring of pollution 

created by factories and also prevent the achievement of sustainable development. 

The Emirates' position as a federation of states producing oil is another reason 

leading to environmental pollution since their location in the Gulf, and the large 

number of ships, estimated at more than 200 giant oil tankers laden with oil, 

navigating through the Gulfs waters, leads to the possibility of major oil pollution 

incidents, which are difficult to control since the Gulf is semi-enclosed. 

The poor facilities available to activate EIA allow existing problems to continue. 

Both Emirates would benefit from international experiences of EIA to activate the 

EIA process.

Low environmental awareness and weak supervisory authorities are two further 

reasons leading to pollution. Private sector companies take advantage of the 

ineffectiveness of environmental agencies to monitor environmental pollution or
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rigorously enforce legislation and hence construct factories which do not conform to 

environmental specifications which leads to a further increase in deterioration of the 

environment.

Inappropriate selection of programmes and policies that can be used in 

environmental assessment is another reason contributing to pollution since the 

policies and programmes employed by governments in Abu Dhabi and Dubai 

Emirates for monitoring and environmental assessment are short-term measures. 

Governmental agencies do not thoroughly investigate the source of a problem and 

when a problem is apparently solved they do not activate or implement policies to 

ensure the problem will not occur again, nor do they conduct scientific tests to 

investigate the nature of the pollution which has occurred or introduce policies to 

foster sustainable development.

The reasons cited above leading to pollution highlight the importance of designing a 

conceptual framework which requires referral of projects and policies to specialist 

technical agencies (technical staff) before referring them to decision-makers, and 

reassessment of projects and policy by technical experts using several EIA 

methodologies, such as checklists, index methods and networks, in the event there 

are some defects by decision-makers and the necessity of referring recommendations 

by technical experts and planners to decision-makers.

The above reasons are substantiated by the following reported incidents and 

environmental conditions.

Ahmad Hashim (2005) reported that on Sunday, 19th June 2005, upon orders issued 

by General Sheikh Mohammad bin Zayed Al-Nihayan, the Crown Prince of Abu 

Dhabi, a team from the Public Health Department undertook an inspection field trip 

to the Al-Iqqah area which had been affected by an oil slick that had polluted this
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area. The inspection team announced that the pollution was minor and due to 

offshore routine oil tankers' washings, which atmospheric circumstances had pushed 

towards the coast. This happens from time to time, as a result of the presence of oil 

tankers in the region.

Abdullah Al-Hadithi (2005) also referred to Al-Aqqa coast's exposure in the Dabba 

area to environmental pollution, which extended for a distance of two kilometres and 

led to the spread of an oil slick on the coastal sands. He also reported that easterly 

and westerly wind movements had contributed to the quick arrival of this oil slick on 

the coast, where sandy beaches acquired dark discolouration. This clearly indicated 

the problem was due to crude oil dumped from oil tankers not to the processes of 

ballast water disposal or engine wastes. Patrick Antaki, General Manager of the Le 

Meridian (2005), reported that the appearance of the oil slick had forced swimmers, 

mostly foreign tourists, to leave the water.

Sultan bin Salem Al-Suwaidi, a Member of the Federal National Council, stated with 

reference to cement and stone crushers, that on 15th June 2005, he had made several 

visits to the Al-Iqqah area and found 25 crushers which did not comply with rules 

and regulations, and drinking water for employees was also not available. Moreover, 

paved roads were lacking, the crushers were in operation 24 hours a day, and the dust 

levels were higher that the legal limits.

Mohammad Hamdan bin Khadim (2005) asserts that many factories emit toxic gases 

into the Emirates' environment. Such factories include those producing paints, 

cement, asbestos, and ready mixed concrete. Also, iron and aluminium smelting 

factories operate under primitive conditions, posing dangers to the environment due 

to their hazardous remanufacturing processes. Bin Khadim also referred to vehicle 

exhausts, which emit continuously into the environment, discharging harmful
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pollutants into the environment.

Mohammad Abdul-Rahim (2004) indicated that the UN had warned in early 

November 2004 that there were more than 500 sunken ships in Gulf waters posing 

substantial environmental risks and preventing the entrance of ships into seaports. 

Abdullah Al-Mazroui, Assistant General Manager for Water Distribution, Abu Dhabi 

Municipality, confirmed on 8th April 2005 that the Abu Dhabi Electricity and Water 

Administration, the agency solely responsible for providing the Emirate with water, 

had acted to supply water required to meet increased demand. Further, the UAE had 

now become the highest consumer of water in the world. Demand for water had 

increased from 97 million gallon per day in 1993 to 424 million gallons per day in 

2004, an annual increase of 14%. The substantial increase in local consumption 

places tremendous pressure on the environment, because the increase in consumption 

is matched by a substantial increase in sea water desalination, and accordingly an 

increase in the consumption of energy for water desalination, and the emission of 

gases due to additional energy consumption. In addition, the water desalination 

process leads to the killing of marine organisms. 

7.2.2 Practical principles and executive procedures

Results provided in Chapter Six indicated that monitoring and EIA of industrial 

projects were the most important principles for legislation and executive procedures 

in order to achieve effective implementation of EIA policies and projects in Abu 

Dhabi and Dubai Emirates. Discussion of these issues, based on information 

provided in the relevant literature, and in case studies relating to other countries, and 

the researcher's experience, is provided in the following sections.
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7.2.2.1 Documentary evidence to supplement research findings for the need to 
adopt practical principles and executive procedures from the Literature Review

The need for the adoption of appropriate practical principles and executive 

procedures in Abu Dhabi and Dubai Emirates can be substantiated through the 

literature review as indicated below.

Environmental impact assessment (EIA) is a planning tool used to predict and 

evaluate the impacts of proposed projects in order to assist decision making 

(Ortolano and Shepherd, 1995, Ramjeawon and Beedassy, 2004). Adoption and 

implementation of the EIA process depends on the institutional framework and the 

political context of the decision making (Beattie, 1995; Ross, 1994 and Wood and 

Bailey, 1994).

Moreover, most of the existing environmental laws are inadequately enforced, 

mainly due to a lack of resources and capacity in government departments, a lack of 

awareness of the laws themselves, overlapping responsibility for enforcement, and 

legal limitations on the admissibility of evidence in court proceedings (Ramjeawon 

and Beedassy, 2004).

The absence of a well-defined monitoring plan imposed on the developer is a major 

deficiency in the system (Ramjeawon and Beedassy, 2004).

An appropriate EIA follow-up system should comprise an environmental monitoring 

plan prepared by the EIA consultant and compliance monitoring consisting of 

regulatory and impact prediction audits prepared and implemented by the authority 

(Ramjeawon and Beedassy, 2004).

Extensive public participation, including the general public and NGOs, is necessary 

to prove reliability in drawing and implementing SEA (Cun-Kuan et al., 2004).
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Importantly, those people who will bear the brunt of significant environmental 

impact should participate in the SEA. Both comments and issues from public 

participation should be reflected in the SEA statement. The Responsible Agency 

should take public consensus into consideration in the final decision-making (Bao 

and Shang, 2000).

7.2.2.2. Documentary evidence to supplement research findings for the need to 
adopt best practical principles and executive procedures from Case Studies

The need to adopt best practical principles and executive procedures in Abu Dhabi 

and Dubai Emirates can be substantiated through the case studies presented below.

Environmental assessments have been weak in the areas of planning and conducting 

effective monitoring, encouraging public participation, integrating social and 

ecological considerations, encouraging environmental rehabilitation and 

enhancement, and examining cumulative effects of multiple projects (Hunsberger et 

al, 2005).

Informed by case study research in several regions of Canada, opportunities should 

be provided for using citizen-based approaches in broad and continuing regional 

monitoring as a foundation for project-centred work and facilitation of environmental 

assessment follow-up (Hunsberger et al., 2005).

Such approaches have advantages beyond the usual expectations of project-centred 

monitoring and beyond the conventional arguments for increasing local involvement 

in environmental assessments. However, there are also challenges, including those of 

integrating local and conventional (or scientific) knowledge systems, addressing 

concerns about the credibility and biases of citizens and project proponents, ensuring
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attention to broader sustainability goals, such as increased stewardship and civility, 

and developing practical ways of coordinating and funding integrated and 

participatory monitoring programmes. There is also the need for a dramatically 

different approach to follow-up activities on the part of private and public project 

proponents, as well as novel thinking on the part of environmental assessment 

practitioners.

Monitoring creates opportunities to evaluate the accuracy of predictions, enforce 

regulations, and implement corrective actions where environmental effects are found 

to exceed acceptable levels. In order to be meaningful, monitoring should be 

connected to mechanisms for designing and adapting management procedures when 

negative effects are detected (Hunsberger et al., 2005).

The agenda for environmental assessment generally should integrate monitoring into 

all stages of the process, from anticipating effects to post-project compliance and 

effects monitoring. Follow-up activities should include monitoring that can be 

connected to adaptive design and management (i.e. actions to ensure flexibility and 

to identify and correct unanticipated or excessive effects). The scope should be 

based on ongoing time frames, ecological units (e.g. watersheds), and an integrated 

view of human and ecological considerations. Priorities should be designated 

according to locally valued ecosystem features.

Together, the above steps involve coordination, if not deeper interlinking, of project- 

based assessment with area-based citizen monitoring. This is not to imply that 

project-based monitoring be abandoned, or that efforts to facilitate citizen 

involvement in project monitoring are necessarily less desirable than encouragement
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of area-based citizen initiatives (Hunsberger et al, 2005).

Environmental assessment practitioners, citizen groups and decision makers should 

be aware of and prepared to implement planning, resource management, regulatory, 

and enforcement mechanisms based on locally informed environmental assessment 

follow-up activities (Hunsberger et al., 2005).

Both Sweden and the UK have a clear ambition, visible in EIA guidance, to promote 

public participation and also provide similar opportunities for public participation in 

EIA regulations.

7.2.2.3 Documentary evidence to supplement research findings for the need to 

adopt best practical principles and executive procedures: Researcher's 

Experience

From the researcher's experience of the Abu Dhabi and Dubai environments, 

coordination between the various governmental agencies is clearly needed since it is 

presently inactive. Activation of cooperation would lead to the avoidance of 

environmental problems and increased control and monitoring of pollution and, in 

turn, assist formulation of a general framework for EIA of both air and land 

degradation through the exchange of information and data between the different 

Emirates and use of EIA methodology to monitor industrial problems. This would 

not only reduce environmental problems but also achieve the desired sustainable 

development in both Abu Dhabi and Dubai Emirates. This is particularly important 

given the situation of the Emirates in general and Abu Dhabi and Dubai Emirates in 

particular as areas in the Gulf increasingly used by oil tankers laden with oil. Gulf 

waters are continuously exposed to oil pollution which requires the process of EIA of 

coastal degradation, and activation and enforcement of environmental legislation
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through the establishment of a supervisory and follow-up agency to monitor violators 

and violations by means of concerned environmental agencies. 

Implementation of regulations relating to EIA is important and necessary in the 

Emirates in general and in Abu Dhabi and Dubai Emirates in particular to control 

and monitor pollution emanating from industrial factories and oil production 

processes. In addition, formulating clear directives and guidance policies for 

decision-makers will contribute considerably to reducing the overlapping of 

jurisdiction between environmental agencies in the two Emirates. The absence of a 

framework of EIA methodology exacerbates problems due to decision-makers' lack 

of awareness of their respective areas of jurisdiction. Projects and policies should be 

referred to technical staff for close examination and consideration and then referred 

back to decision-makers for action, after taking into account the recommendations of 

technical staff who use EIA methodologies and benefit from regional and 

international cooperation in EIA in relation to the monitoring and control of existing 

pollution.

Further, giving financial incentives to activate EIA will contribute to increasing the 

monitoring and control of pollution because insufficient financial support for EIA in 

Abu Dhabi and Dubai Emirates is a contributing factor to pollution because efforts to 

control it are not at present being fully supported. Hence, the support of best 

practical procedures and executive procedures by the Emirates will facilitate the 

design of a conceptual framework because knowing the best practical principles and 

executive procedures of EIA and adopting them will assist the framework's 

effectiveness. If projects and policies are referred to technical staff they will study 

them using more than one EIA methodology and refer them back to decision-makers 

to make their decisions relating to implementation.
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The need to adopt best practical principles and executive procedures is supported by 

the following:

The Federal National Council (2004) warned against the dangers of environmental 

pollution, confirming there are still certain influential factors that affect public 

health, such as chemical substances used in agriculture, preservatives used in food 

processing, industrial pollution generated by factories, and air pollution from vehicle 

exhaust emissions. All these require the development of the mechanism of 

environmental action and the benefits of international experiences. The Labour and 

Social Affairs Committee concluded that the environmental situation in the Emirates 

still needs attention as the state is experiencing comprehensive and rapid 

development in all aspects of life which is leading to many environmental problems. 

The Committee also noted that poor coordination between the Environment 

Organisation and some local departments in individual Emirates has resulted in the 

emergence of duplication in specialism, and hence poor standards of environmental 

conservation.

In 2004, Sheikh Saud bin Saqar indicated that marine environment problems are 

common in the Federation and in all other Gulf States, and stated that these problems 

require cooperation between all concerned states, because the Gulf is a common lake 

and its environmental safety is of vital importance to all. He emphasised the need for 

cooperation and follow up to resolve negative impacts and problems. 

The Ruler of Ajman, His Excellency Sheikh Hamad Al-Numaimi (2005), pointed to 

the necessity to provide the maximum degree of environmental safety, especially due 

to the presence of a large number of factories in many cities. He drew attention to 

the need to limit environmental pollution as much as possible at all sites, especially 

in residential areas, by treating pollution resulting from industrial wastes.
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7.3. Documentary Evidence for EIA Review 

7.3.1. Difficulties relating to the implementation of EIA

Research findings (Chapter Six) indicated that that poor coordination and poor 

cooperation among governmental agencies, the population's lack of awareness of 

environmental issues and poor environmental awareness programmes, insignificant 

participation of private sector companies in financing environmental projects, 

overlapping and ambiguity of responsibilities and duties, poorly designed strategies, 

absence of effective legislation and discrepancies among regulations and legislation 

were difficulties relating to the implementation of EIA in Abu Dhabi and Dubai 

Emirates.

Discussion of these issues, based on information provided in the relevant literature, 

and in case studies relating to other countries, and the researcher's experience, is 

reported in the sections below.

7.3.1.1. Documentary evidence to supplement research findings for difficulties 
relating to the implementation of EIA in Abu Dhabi and Dubai Emirates from 

the Literature Review

Difficulties relating to the implementation of EIA in Abu Dhabi and Dubai Emirates 

are substantiated in the literature, which also contains suggestions for resolving 

them.

If stable funding and productive, mutually trusting relationships between citizen 

groups, governments and project proponents can be established, then environmental 

assessment follow-up will be stronger for citizens' involvement (Hunsberger et al., 

2005).
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Follow-up SEA is run through the implementation of a strategy for the purpose of 

monitoring and assessing the effects of negative environmental impact and the 

effectiveness of prevention and mitigation measures. The findings of follow-up SEA 

are fed back to decision-makers to ensure environmental targets are achievable 

during the phase of implementation (Cun-Kuan et al., 2004).

A follow-up SEA is necessary not only because of the uncertainty in the phases of its 

constitution and implementation, but also to meet the needs of the management 

programme and to adapt to future changes. The retrospective SEA follows the real 

strategy implementation and takes measures to adjust the original strategy (Cun- 

Kuan et al., 2004).

The main purpose of strategic Environmental assessment is to facilitate early and 

systematic consideration of potential environmental impacts in strategic decision 

making (Therivel and Partidario, 1996). It is intended to be used on policies, plans, 

and programmes. Although Environmental Impact Assessment (EIA) has been 

implemented in many countries for many years, some limitations are found with 

respect to their practices because of differing political, socio-economic, and cultural 

conditions (Partidario, 1999).

The strategic Environmental assessment framework implemented and advocated in 

the international society is aimed to be supplementary to a project's EIA so that any 

deficiency in EIA can be alleviated.

7.3.1.2. Documentary evidence to supplement research findings for difficulties 
relating to the implementation of EIA in Abu Dhabi and Dubai Emirates from 

Case Studies

Difficulties relating to the implementation of EIA in Abu Dhabi and Dubai Emirates
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can be substantiated through the case studies below.

In Nigeria, public sector EIA enforcement is low because governmental agencies do 

not respect the EIA controlling agencies, regarding them as not on a par with 

themselves and therefore should not be allowed to exercise power over them. They 

have consequently continued to refuse to carry out EIAs for their projects, even when 

significant environmental impacts are apparent (Ogunba, 2003).

In the USA, Moure-Eraso (1999) noted the benefits that cross-agency coordination 

on pollution prevention can bring in terms of improving both environmental and 

occupational health and avoiding risk trade-offs between the two.

7.3.1.3. Documentary evidence to supplement research findings for difficulties 
relating to the implementation of EIA in Abu Dhabi and Dubai Emirates: the 
Researcher's Experience

From the researcher's experience, the importance of a well designed EIA strategy is 

evident in both Abu Dhabi and Dubai Emirates because formulation of such a 

strategy would contribute to preventing the occurrence of pollution. Such a strategy 

is not currently available on the ground in either Emirate. Moreover, designing an 

EIA strategy is important and necessary for effective legislation, because the absence 

of the latter results in ineffective monitoring of environmental pollution. The 

ineffectiveness of legislation or its non-existence in both Emirates is regarded as one 

of the major problems contributing to environmental pollution. 

Discrepancies among regulations and legislation also contribute to the non- 

implementation of EIA. Local legislation in Abu Dhabi and Dubai Emirates differs 

and is non-unified. Thus, contradictory legislations may be issued by local decision- 

makers because they do not refer intended policies or strategies to environmental
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technical staff not involved in the decision-making process before implementing 

legislation, which contributes to the ineffectiveness of environmental laws. 

Moreover, overlapping and ambiguity of responsibilities and duties for conserving 

the environment are perceived characteristics in both Emirates because local 

authorities are many and do not have clearly defined roles or responsibilities. As a 

consequence, each agency, whether a municipality or environmental department, 

considers other agencies responsible for implementing the monitoring and control of 

environmental pollution, hence, these often become non-existent. Further, because 

of the population's lack of awareness of the importance of conserving the 

environment and poor environmental awareness programmes, such agencies are not 

pressurised by the public to introduce or enforce environmental legislation. Poor 

consideration and cooperation among governmental agencies is very evident in both 

Abu Dhabi and Dubai Emirates. The absence of cooperation among municipalities 

and local and federal environmental agencies contributes to an increase in 

environmental problems and to the absence of control over environmental pollution. 

The insignificant participation of private sector companies in the financing of 

environmental projects is also evident in both Emirates, since these companies are 

satisfied with the current situation, since it allows them to engage in environmentally 

harmful practices to maximise their profits due to the absence of ineffective 

environmental legislation to curb their activities and prevent the occurrence of 

industrial pollution. The importance of being aware of the difficulties impeding the 

implementation of EIA in Abu Dhabi and Dubai Emirates is apparent, since 

identifying the main causes of difficulties and taking them into consideration when 

designing a conceptual framework can contribute to its greater effectiveness. If 

projects and policies are first referred by decision-makers to technical experts for
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study, using a set of EIA methodologies, then an effective conceptual framework can 

be implemented. The following examples highlight the importance of strict 

environmental monitoring, enforcement of environmental legislation, and 

consolidation of federal and local efforts.

Dina Ali Saif Bal-Jafla (2005), an official to the Dubai Ports Authority, referred to 

the importance of monitoring the territorial waters to prevent ships, whether passing 

through these waters or anchored within them, from dumping their wastes and oils, 

since this practice is causing considerable environmental damage. She recommended 

that strict monitoring be established and legislation put into force to combat marine 

environment violation. To effectively fight and prevent marine pollution, it is 

necessary to consolidate federal and local effects. She also drew attention to the facts 

that strict legislation against those who violate the rules of marine environment 

safety is lacking, and the recurrence of marine pollution incidents on the eastern 

coast negatively affects tourism and decreases the benefits of marine resources. 

Ahmad Liha (2004), a former member of the Federal National Council, who was 

actively engaged in exposing the health and environmental dangers posed by stone 

crushers, stated that it was useless talking about the 'Health and Environmental 

Harms of Stone Crushers," because the Ministry of Health, the organisation 

concerned with the environment, citizens and the mass media, could not do anything 

because the closure of these sites is impossible due to their link with influential 

persons' interests. Moreover, the industry not only generates substantial profits to 

owners but many citizens and expatriates work in it. However, because the crushers 

have major negative impacts on human health, the environment and animals, it is 

important that there is strong governmental and popular mobilisation to counter their 

dangers. Liha pertinently asked: what should be the role of concerned decision-

409



Chapter Seven___________________Research Analysis and Discussion

making agencies and governmental agencies, especially the Ministry of Health, given 

that many reports have indicated that pollution from stone crushers in the Northern 

Emirates has resulted in the deaths of both resident citizens and expatriates, who 

have developed asthma. Liha also pointed out that the majority of factories and 

stone crushers do not comply with environmental, health and safety requirements, 

and argued that installing filters at factories does not alone resolve the pollution 

problem. He recommended that these factories and crushers be relocated to places 

far from residential areas. The problem is that the dust generated by these factories 

is "scorching" and kills humans and plants. The Supreme Federal Council or the 

Ministerial Council should establish an independent committee to investigate the 

impact of factories' dust on human health and the environment. 

Al-Midfa'a (2004) quoted Sa'id Al-Kindy, a Member of the Federal National 

Council, as stating that some countries do not accept the Emirates' products due to 

the presence of large amounts of chemicals in agricultural products. The non- 

scientific application of chemicals leads to the heavy concentration of these 

chemicals in fruits, and this presents substantial problems to humans and the 

environment as it can lead to cancers in man and the pollution of groundwater. This 

problem is exacerbated by the absence of coordination and cooperation among the 

different governmental agencies.

7.4 Documentary Evidence for EIA Investigation 

7.4.1 International experience of EIA legislation and procedural elements 

Assessment of ground water, field of scientific studies and research, assessment of 

industrial pollution, assessment of coastal pollution, using appropriate information 

and communications technology, training native staff, assessment of urban 

development, regional and international cooperation with regard to EIA activities,
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legislation, assessment of noise pollution, assessment of radioactive pollution were 

perceived (Chapter Six) as important international experiences to Abu Dhabi and 

Dubai Emirates in the field of EIA and also their environmental legislation, 

procedures and uses.

Discussion of these issues, based on information provided in the relevant literature, 

and in case studies relating to other countries, and the researcher's experience, is 

provided in the following sections.

7.4.1.1 Documentary evidence to supplement research findings for international 
experience of EIA legislation and procedural elements from the Literature 
Review

To achieve environmental legislation and procedures elements in Abu Dhabi and 

Dubai Emirates, the following procedural elements from experience in the literature 

may be usefully considered.

To promote pollution prevention and control, new pollutant discharge rates could be 

promulgated in law (Cun-Kuan et al., 2004). The economic tolerance of industry and 

the general public, and the effects of this law on market prices should be taken into 

consideration and then cost-benefit analysis carried out to judge the feasibility of 

law enforcement.

There is a growing interest in improving public participation in the environmental 

processes using modem computer technology, including the Web, teleconferencing, 

online decision support, as well as geographic information systems (e.g. Mustajoki et 

al., 2004) (Vantanen and Marttunen, 2005).
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7.4.1.2 Documentary evidence to supplement research findings for international 

experience of EIA legislation and procedural elements from Case Studies.

A review of international experience of EIA legislation and procedural elements in 

the literature revealed the following case studies.

In the USA, technology options analysis is an important tool not only for chemical 

safety decision making but also for pollution prevention decisions, where the two can 

enhance each other (Ashford and Caldart, 1997).

In the UK, handling of noise issues and environmental regulations in general 

depends, both on the legislative system and the interpretation of the regulations made 

by the decision-making authority.

In Nigeria, environmental legislations come in the form of pollution reduction 

measures that react to local problems within the petroleum industry. Several industry 

regulations—under the authority of the Petroleum Act, 1969—have been 

promulgated to regulate the exploration of petroleum in Nigeria, and control 

pollution (Ogunba, 2003). The regulations are more reactive than proactive and bear 

a resemblance to the first of the Canadian EIA evolutionary stages noted by Gibson 

(2002). However, outside the petroleum industry, there are as yet no environmental 

regulatory institutions or legislations. Environmental awareness is nonetheless 

gradually building up, largely owing to the country's participation in international 

environment conferences (Ogunba,2003)
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7.4.1.3. Documentary evidence to supplement research findings for international 

experience of EIA legislation and procedural elements: the Researcher's 

Experience

International experience in EIA methodology is important as it contributes to the 

effectiveness of assessment; monitoring and control, since it is founded on assessed 

and proven international scientific bases. Such experience has not yet been made 

available in Abu Dhabi and Dubai Emirates. International experience is also 

important and necessary in the field of legislation since legislative procedures in Abu 

Dhabi and Dubai Emirates are not currently based on any effective and tried 

international experience. Hence, it is important and necessary that training native 

staff should be exposed to international experience in the field of EIA to facilitate 

environmental procedures and legislation in the two Emirates. Moreover, regional 

and international cooperation with regard to EIA activities should be supported and 

fostered.

The use of appropriate information and communications technology is also important 

and required in Abu Dhabi and Dubai Emirates since it is presently lacking. An 

environmental database of international experience of EIA legislation and procedural 

elements is important for both Emirates in order to remain up-to-date with modern 

scientific information and effectively monitor coastal, radioactive, noise, 

groundwater, and industrial pollution throughout the Emirates and prevent or 

minimise environmental pollution incidents. This does not currently exist in either 

Emirate. Moreover, the identification of best international experience of EIA 

legislation and procedural elements will contribute to the design of an effective EIA 

conceptual framework and projects and policies referred by the decision makers to 

the technical experts can then be based on international experience and studies on
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assessment and monitoring using a set of EIA methodologies.

7.5 Documentary Evidence for EIA Evaluation

7.5.1. Ways to implement international EIA experiences in Abu-Dhabi and

Dubai Emirates.

Undertaking studies to identify systems most relevant to Abu Dhabi and Dubai 

Emirates, and coordination with institutes and universities in the field of EIA were as 

important means to contribute to the transfer of international experience in the field 

of EIA in Abu Dhabi and Dubai Emirates (see Appendix B). These means are 

discussed below, in the light of information provided in the relevant literature, case 

studies relating to other countries, and the researcher's experience. 

7.5.1.1 Documentary evidence to supplement research findings for ways to 

implement international experiences in EIA in Abu Dhabi and Dubai Emirates 

from the Literature Review

A review of the literature reveals the following ways to facilitate implementation of 

EIA in Abu Dhabi and Dubai Emirates.

Usually the assessor is a team of multiple disciplinary experts from research 

institutes, universities or consulting companies. The assessor works on field and 

literature investigations, interviews, modelling and other studies, and then drafts and 

compiles the SEA statement, providing specific findings and conclusions for the 

strategic decision-maker. The Assessor is also responsible for SEA quality, i.e. 

objectivity, justice, rationality, validity of conclusions, advantages and feasibility of 

mitigation measures (Cun-Kuan et al., 2004).

In workshops, it is possible to systematically concentrate on those specific problems
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that require special attention (Morgan, 1998; Vantanen and Marttunen, 2005). 

7.5.1.2. Documentary evidence to supplement research findings for ways to 

implement international experiences in EIA in Abu Dhabi and Dubai Emirates 

from Case Studies

The following case study from Canada suggests ways to facilitate EIA 

implementation in Abu Dhabi and Dubai Emirates .

In Canada, governments have provided valuable training and technical advice to 

citizen groups, particularly through round tables and advisory committees as seen in 

Comox Valley (Hunsberger, 2004) and Eastport (Santisteban, 2004). Threshold 

indicators and indices developed through academic or government research can also 

assist with interpreting and determining the significance of monitoring results. 

7.5.1.3 Documentary evidence to supplement research findings for ways to 

implement international experiences in EIA in Abu Dhabi and Dubai Emirates: 

the Researcher's Experience

From the researcher's experience, the coordination of all environmental agencies in 

Abu Dhabi and Dubai Emirates with institutes and universities in the field of EIA is 

important, and needs to be activated. Moreover, the use of and benefits derived from 

all available means of technology, such as the Internet, and conferences and 

symposia for exchanging environmental information between local environmental 

agencies and international experts will prevent, or minimise the occurrence of 

pollution.

Undertaking studies to identify systems most relevant to Abu Dhabi and Dubai 

Emirates is also important and necessary since it will contribute to an increase in 

environmental information in both Emirates and also establishment of a system 

linking governmental agencies and departments, the thereby fostering cooperation in

415



Chapter Seven___________________Research Analysis and Discussion

the field of environmental protection. Further, sending trainees abroad will contribute 

to increasing environmental awareness among staff specialising in the environmental 

field and facilitate the transfer of international experience in this field. Identifying 

ways to implement international experience in EIA in Abu Dhabi and Dubai 

Emirates is important and necessary for designing a conceptual EIA framework to 

help technical staff remain abreast of developments in EIA methodologies. Thus, 

when projects and policies are referred to them by decision-makers this will enable 

them to examine them using several EIA methodologies, such as check lists, 

networks, index methods, which in turn, will ensure decision-makers support and 

implement environmentally friendly projects and policies. 

The above views are supported by the following:

According to Habib Al-Mullah (2004), a review of environmental procedures and 

educational curricula, encouragement of the mass media to raise environmental 

awareness, and unification of regulations and policies relating to environmental 

procedures should be adopted.

The Health Affairs, Labour and Social Affairs Department (2005) referred to the 

importance of a clear future vision of environmental activities to resolve current and 

future challenges, to which concerned agencies in the country should contribute, and 

of widening academic cooperation between universities and research and study 

centres within the country and abroad in order to identify solutions for environmental 

issues and the problems society is facing. The Committee also called for the 

development of scientific databases relating to the situation and causes of 

environmental pollution, the introduction of environmental awareness courses 

within the curricula at all educational stages, and to coordination with the audio and 

visual mass media to highlight environmental issues and problems.
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Al-Mullah (2004), a Member of the Federal National Council, pointed to the 

importance of developing curricula at the different educational stages, such that 

lessons and subjects are allocated to teach environmental protection, and achieving 

coordination in environmental activities among the different agencies concerned, as 

well as unifying procedures and policies relating to environmental issues at the 

national level. He also emphasised the importance of increasing cooperation with 

university and research and study centres inside and outside the country in order to 

find solutions to environmental problems.
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7.5.2 Main sources of defect in EIA

Poor exchange of information between governmental agencies was seen as the main 

source of defect in the field of EIA in Abu Dhabi and Dubai Emirates. Nonetheless, 

the lack of use of scientific methodologies of EIA was seen as the lowest main 

source of defect in the field of EIA in Abu Dhabi and Dubai Emirates. These issues 

are discussed below, in the light of information provided in the relevant literature, 

case studies relating to other countries, and the researcher's experience.

7.5.2.1 Documentary evidence to supplement research findings for main sources 
of defect in EIA from the Literature Review

A review of the literature reveals the following as main sources of defect in EIA in 

other countries. The literature substantiates the present research findings .

The poor provision of basic procedural information is regarded by members of local 

action groups and the public as a major barrier to 'effective' participation. This is 

linked primarily to information provision and accessibility criteria but also to the 

fairness criterion, as a failure to identify the full range of potentially affected 

individuals can often mean that the appropriate information is poorly distributed 

(Hartley and Wood, 2005).

EIA on small islands is impeded by a lack of human resources. Overcoming this 

constraint requires long-term policy commitment and institutional development. 

There must be a comprehensive programme of capacity-building (Ramjeawon and 

Beedassy, 2004).

The responsible agency (RA) for SEA in China is the leader or juridical 

representative of the state or local government and the ministries or departments that 

are in charge of formulating law and ordinance, policy, plans and programmes. The
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RA is also responsible for organising SEA implementation and drawing conclusions 

based on proposals in the SEA statement submitted to the SEP A, the local 

environmental protection bureau (LEPB), or government departments (Cun-Kuan et 

al., 2004).

It is also argued that the SEA framework and methodologies need to be improved 

(Yu and Huang, 2002), such as adding scoping procedures, introducing appropriate 

methodologies and increasing public participation. One of the main problems of SEA 

implementation in Taiwan is lack of evaluation criteria (indicators) and no well- 

defined quantifiable measures. Consequently, assessment work cannot be finished in 

a short time due to lack of assessment criteria, and differing opinions from assessors.

The lack of methodological guidance for SEA is presently a barrier to 

implementation of the European Directive. To make SEA an effective tool for 

environmental policy integration and learning, it must be seen to add value to 

decision-making instead of being seen as yet another administrative requirement. 

Such development should draw upon the many years of experience in dealing with 

the assessment-to-policy interface in the field of policy analysis (Dunn, 1994; 

Hogwood and Gunn, 1984; Miser and Quade, 1985; Patton and Sawicki, 1993 and 

Wildavsky, 1987). In recent years, increasing attention has been given to combining 

analytical tools, although research on which tool is appropriate for which problem, or 

whether more than one tool should be applied in certain situations, is still in its 

infancy (Wrisberg et al., 2002).
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7.5.2.2 Documentary evidence to supplement research findings for main sources 
of defect in EIA from Case Studies

The cases below present solutions to main source of defect in EIA identified in the 

research findings

Environmental impact assessment follow-up includes monitoring of actual effects (in 

comparison with predicted ones) as well as monitoring and enforcing compliance 

with commitments and approval conditions. These activities are often neglected in 

environmental assessment design and practice, despite widespread awareness of their 

importance for the effectiveness of immediate assessment efforts and longer term 

contributions to the advancement of impact prediction and environmental 

understanding (Rigby, 1985 and Wood, 2003, pp. 240-241).

Most citizens' monitoring has also focused on elements of the natural environment, 

studying physical, chemical, or biological (also called ecological) indicators of 

environmental health. But here too there are exceptions, with some groups now 

monitoring a broader set of concerns in order to gauge changes in sustainability 

practices (Bliss et al., 2001) or quality of life (e.g. in Muskoka, Ontario and Calgary, 

Alberta).

Citizen monitoring represents a form of public participation in environmental affairs. 

While some citizen monitoring groups focus their efforts on educational goals or 

local problem identification, others seek to apply their monitoring results to 

conservation, regulatory, policy, or even legal initiatives (Savan et al., 2003). Few 

current citizen monitoring initiatives are project specific. The much more common 

approaches are area-based, often adopting ecological boundaries, and concerned with
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effects from multiple potential sources. They are, consequently, at least potentially 

better equipped for identification of cumulative effects than project-centred 

approaches.

Processes as well as outcomes are important in considering how citizen involvement 

in environmental assessment follow-up monitoring can contribute to the achievement 

of a sustainable society (Bliss et al., 2001). A major goal of monitoring is to protect 

environmental integrity by gathering information that can be used to make informed 

decisions about managing or protecting land and resources. The means by which this 

information is gathered and shared should also be consistent with principles of 

democracy and public participation in governance, as well as social and political 

equity.

7.5.2.3 Documentary evidence to supplement research findings for main sources 

of defect in EIA: Researcher's Experience

Environmental awareness programmes in the field of EIA are important and

necessary but are non-existent in Abu Dhabi and Dubai Emirates. Their absence

contributes to the increase in environmental problems as there is an obvious lack of

monitoring and control of environmental problems.

Lack of use of scientific methodologies of EIA in Abu Dhabi and Dubai Emirates is

considered one of the main sources of defect in the EIA field as it an element that is

non-existent in both Emirates.

Shortages in specialist human resources and lack of central government guidance are

two main sources of problems in both Emirates. Moreover, poor exchange of

information between governmental agencies in Abu Dhabi and Dubai Emirates leads

to the absence of effective monitoring and control of the environment.
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Poorly conceived environmental objectives and plans in Abu Dhabi and Dubai 

Emirates also contribute substantially to environmental problems. 

The above factors confirm the significance of identifying main sources of defect in 

EIA in Abu Dhabi and Dubai Emirates in order to design a conceptual framework for 

EIA, so that projects and policies referred by decision makers to technical experts are 

examined using several EIA methodologies which will increase the effectiveness of 

assessment, monitoring and control of pollution. The incidents described below 

confirm the presence of defect elements in EIA in the Emirates: 

Ahmad Jasim (2004) reported that the Federal National Council's attempts to 

highlight the dangers of stone crushers and cement factories, whose pollution results 

in harm to health and the environment, have so far been ignored by the factories' 

owners and do not attract the attention of decision-makers, or those who have the 

authority to change policy, due to lack of coordination between the environmental 

organisation and local agencies and departments responsible for environmental 

issues.

Sultan bin Omair (2004a), a Member of the Federal National Council, referred to the 

absence of coordination among local authorities relating to the disposal of wastes. 

He maintained that some Emirates lack hygienic means for the safe disposal of 

wastes which are buried in dumping sites allocated for this purpose, which affects the 

underground water reserve. He (2004b) demanded prompt cooperation among local 

authorities to find appropriate hygienic disposal methods, since some Emirates have 

no facilities to dispose of wastes and even lack a modem sewerage network. 

Wastewaters are consequently disposed on land, an action that causes substantial 

damage to the environment. 

Paul Clifford, a Consultant in the United Nations Development Programme team,
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indicated in November 2004, that currents are very strong in the Gulf area where 

sunken ships are found. Accordingly, substantial amounts of pollutants are carried 

and spread in the Gulf region. He reiterated that all states dependent on the purity of 

Gulf waters during desalination operations and for fisheries' stocks should take 

appropriate measures to guarantee the continuity of these waters as sources of life for 

next generations.

7.6 Documentary Evidence for EIA Methodology

7.6.1 Best procedures that Abu Dhabi and Dubai Emirates should adopt in the 

EIA field

Results indicated that the formulation of a working plan for EIA and selecting 

sustainable programmes and policy in the field of EIA were the best procedures that 

Abu Dhabi and Dubai Emirates should adopt. However, the re-assessment of 

projects by technical experts in the event that there are defects by decision makers 

was seen as the less favourable best procedure.

These issues are discussed below, in the light of information provided in the relevant 

literature, case studies relating to other countries, and the researcher's experience

7.6.1.1. Documentary evidence to supplement research findings for ways to the 
best procedures that Abu Dhabi and Dubai Emirates should adopt in the EIA 

field from the Literature

A review of the literature reveals the following relevant best procedures for adoption 

in the EIA field in Abu Dhabi and Dubai Emirates.

The values of the people engaged in an environmental impact assessment (EIA) play 

a significant role in its results due to the considerable subjective decision making 

upon which EIA is based. From screening projects to final decision making,
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discretion has a prominent role in determining the methodological and practical 

results of the process (Richardson, 2005).

SEA provides only a few links between the decision-making process and the 

assessment. Once a SEA has been announced, the decision-making process does not 

depend on any information provided by the assessment until the statement 

considering the SEA report (Dalkmann et al., 2004).

Many tools, such as monitoring using different EIA methodologies, are available to 

help decision makers and practitioners act on findings obtained through locally 

informed environmental assessment follow-up activities (Hunsberger et al., 2005).

When government departments formulate proposals of regulations, policies, plans, 

programmes and projects, the evaluation of their impacts on sustainable development 

should be implemented (Cun-Kuan et al., 2004).

A combination of expert knowledge and practical experience from the disciplines of 

politics, sociology, economics, environmental sciences, and other related fields with 

the aid of computer and information technology is the current trend. Thus, specific 

SEA methods will have the advantages of synthesis and assemblage (Li and Yang, 

2000).

Izundu (1989) recommended specific methods that could be used to identify impacts, 

describe the affected environment, predict impacts and compare alternatives. The 

specific methods he recommended are: checklists, matrices , networks, and overlays. 

Pritchard (1997) suggested that decision-making authorities should equip themselves 

with the requisite technical expertise and advice for judging the adequacy or 

otherwise of assessments, and for taking their findings properly into account.
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7.6.1.2 Documentary evidence to supplement to research findings for ways to 
the best procedures that Abu Dhabi and Dubai Emirates should adopt in the 
EIA field from Case Studies

The following case studies reveal best procedures for adoption in the EIA field .

A Monitoring Programme was assigned to a socioeconomic technical working group 

(Noble and Story, 2005). The purpose of the monitoring programme was to 

determine the accuracy of predictions and forecasts contained in the environmental 

impact statement (EIS) and environmental protection plan (EPP). Monitoring was 

expected to mitigate negative effects and enhance beneficial effects (Noble and 

Story, 2005).

In the USA, during planning and scoping, risk experts (including those involved in 

assessing risk, such as ecologists, toxicologists, chemists, and other technical experts 

such as economists and engineers), and decision makers work together as a team, 

informed by stakeholder input, to develop the rationale and scope for the risk 

assessment and characterisation.

7.6.1.3 Documentary evidence to supplement research findings for ways to the 
best procedures that Abu Dhabi and Dubai Emirates should adopt in the EIA 

field: the Researcher's Experience

Formulation of a working plan for EIA is important for Abu Dhabi and Dubai 

Emirates, since its absence contributes to environmental problems and the inability 

to control them. Moreover, substantial programmes and policies in the field of EIA 

are neither implemented nor effective in either Emirates due to the fact that 

governmental projects and policies are implemented without consideration of the 

environment, for example, the construction of industrial zones within city centres

425



Chapter Seven_____________________Research Analysis and Discussion

represents a substantial threat to the population's safety as well as to the surrounding 

environment and requires a terms of reference review by technical experts. 

Technical experts should review existing and proposed projects and policies using 

several EIA methodologies, such as checklists, networks, and the index method, to 

achieve effective control and monitoring of the environment. This procedure is 

currently lacking in Abu Dhabi and Dubai Emirates, yet is required for close 

monitoring of environmental pollution.

Governmental projects should be referred to specialist technical agencies before 

being implemented by decision-makers but this does not presently happen in Abu 

Dhabi and Dubai Emirates. Projects are implemented without referral to technical 

experts.

Re-assessment of projects by technical experts in the event there are some defects by 

decision-makers is vital for Abu Dhabi and Dubai Emirates, so that decision-makers 

,decisions are based on environmental principles. If Abu Dhabi and Dubai Emirates 

adopt best procedures in the EIA field this will facilitate the design of a conceptual 

EIA framework that will ensure all projects and policies are referred by decision- 

makers to technicians for close scrutiny investigate using several EIA methodologies 

and then referred back to decision-makers who, after carefully considering 

technicians' comments, will decide on implementation or not. Failure to adopt best 

procedures contributes to many environment problems as the following show: 

Abdullah Abdulrahim (2005), an engineer in the Planning and Survey Department, 

Dubai Municipality, indicated that power lines have substantial environmental 

impacts. Urban sprawl in residential and developed areas has spread to reach high 

voltage electricity line areas, initially at the fringes of the urban area of the city at the 

time when urban development was restricted to certain areas and the direction of
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lines went outside the limits of the populated area. Because these power lines have 

substantial impacts on the environment and humans, adequate plans should be 

formulated to keep them outside residential areas.

Mohammad Rashid Al-Naqbi (2004), a Member of the Federal National Council, 

referred to the necessity of findings ways to root out sources of suspended dust 

emitted from stone crushers, and the annoyance these crushers cause as a result of 

dynamite explosions, which can be harmful to human health and pollute the air. 

Jiatti Rajua (2005), of the Environment Organisation, indicated that the rapid urban 

and economic progress and growth the Emirates has experienced in general, and in 

Dubai and Abu Dhabi Emirates in particular, have contributed to increased 

demands for water, so that the average personal consumption of water in the 

Emirates is one of the highest in the world. She also reported that the average rate of 

power consumption in the UAE in 2003 amounted to 38,131 kW/hour/year, and the 

average personal consumption of water in 1995 was about 1,107 cubic metres. It 

should be noted that groundwater is the only natural source of freshwater in the 

Emirates and is being subjected to rapid depletion. She further mentioned that the 

annual rate of waste generation per person varies between 547 and 766 kg, each 

person generating between 1.5 to 2.1 kg of waste daily, making the Emirates one of 

the highest waste generators in the world. In addition, she pointed out that the 

Emirates is home to a large number of plants and animals, 600 species of plants, 39 

species of mammals, 63 species of reptiles, and 430 species of birds, in addition to 

large numbers of marine organisms. The red list of endangered mammalian species 

in the Emirates contains 4 species highly endangered with extinction, 3 species 

threatened with extinction, 3 species threatened with extinction in the near future, 

and 6 species exposed to potential threat. The most important dangers to the marine
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environment include the movement of oil tankers in the territorial waters, oil 

pollution, and other pollutants. The aforementioned problems require decision- 

makers to introduce appropriate projects and policies to solve them, based on 

recommendations proposed by technical experts.

Sheikha Rashid Abdullah (2004) claimed that the health of children in the Emirates 

is deteriorating and modern medicines cannot cure their health problems. 

Beneficiaries of this situation are a minority who want to achieve the highest profits 

without considering the lives of their compatriots and also expatriates. She lives in 

the "Thawban" district where five stone crushers daily fill houses and streets with 

harmful dust making it impossible for residents to see their houses during the 

morning and night due to the dispersion of thick dust. Decision-makers should refer 

these incidents to technical experts to study and find solutions to them before 

deciding to approve, amend, or reject them.

Fadhil Sa'id Al-Darmaky (2004), a Member of the Federal National Council, 

referred to the increase in the number of factories and their expansion into residential 

areas which have led to many environmental problems, including air pollution and 

industrial wastes. Such problems require continuous monitoring and follow-up using 

scientific methods in order to protect the environment. 

7.7 Discussion

A number of issues need further attention by decision-makers and technical staff. It 

can be concluded that decision-makers have implemented projects without taking 

into consideration the Emirates' environment and have not consulted technical staff 

before their implementation. Different Emirates' agencies have not coordinated their 

work in the field of EIA in Abu Dhabi and Dubai Emirates. Responses to the 

questionnaire also indicated that technical staff have not undertaken a strong
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supervisory monitoring role to promote environmental awareness. Decision-makers 

have also not cooperated with technical staff concerning the formulation of clear 

directives and guidance policies, and formulation and implementation of regulations 

relating to EIA in Abu Dhabi and Dubai Emirates. It can also be concluded that 

decision-makers have not directed private sector companies towards funding 

environmental projects and undertaking EIA procedures. Decision-makers have not 

benefited from international experiences with regard to legislation, procedures and 

use, and technical staff have not gained experience in the fields of assessment of 

ground water pollution, assessment of industrial pollution and assessment of coastal 

pollution. Furthermore, technical staff have not adopted international experiences 

relevant to Abu Dhabi and Dubai Emirates through coordination with institutes and 

universities in the field of EIA, and also by attending conferences and training 

courses.

It can also be argued that decision-makers have not promoted exchange of 

information between government agencies and supply specialised human 

resources, and technical staff have not undertaken monitoring of environmental 

awareness programmes in the field of EIA in Abu Dhabi and Dubai Emirates. 

Decision-makers also have not cooperated with the technical staff to formulate a 

working plan of EIA and select sustainable programmes and policies in the field 

of EIA, and have not referred proposed projects and policies to technical experts 

and planners.

The framework showed the importance of referring projects and policies by the 

decision-makers to the technical staff and technical staff need to use several EIA 

methodologies to assess EIA programmes and policies prior to their referral back 

to decision makers to decide whether they are implemented or not.
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In the light of the concluding remarks indicated above, and in order to address the 

implications of study findings for future EIA implementation, the author suggests 

the following:

• Establishing a specialist agency for measuring the EIA of factories and 

undertaking the environmental awareness process in the EIA field, as well as 

giving it the power to grant environmental licences after studying projects, 

taking into consideration the environmental implications of such projects. 

This agency should also promote coordination among different agencies 

involved in the environmental field whereby in the event a project requires 

amendment or change, the agency can inform project proponents or decision 

makers of the appropriate process for such change.

• Establishing a centralised agency that will undertake the process of 

formulating legislation in the field of EIA and also amending it when and if 

required through cooperation and coordination among various agencies in 

order to achieve the monitoring required in the field. To this effect, the main 

functions of this centralised agency should be legislative in the EIA field, as 

well as coordinative among various governmental agencies concerned with 

environmental issues.

• Private sector organisations should undertake and fund EIA studies of their 

projects, especially those with potential future implications for the 

environment before they are granted required licences by the specialist 

agency mentioned above. In the event that private sector organisations are 

incapable of undertaking such studies, they should seek the help of outside 

environmental consultancies.

• Both federal and local governmental agencies concerned with the
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environment should be prompted to cooperate with international agencies to 

benefit from their experiences and expertise in the field of EIA legislation, 

procedures, and use in order to formulate EIA legislations and procedures 

relevant to the Emirates.

Recommendations specific to the decision makers and technical staff are 

identified as follows:

• Decision-makers and technical staff need to attend courses provided by 

universities and institutions specialising in the implementation of EIA 

legislation, procedures and use to update their knowledge of and expertise in 

the most recent developments in the international field and discern how they 

can benefit from them. They also need to participate in conferences and 

seminars and technical staff to attend courses held abroad by international 

agencies and organisations concerned with EIA.

• Decision-makers need to formulate a working plan for EIA in cooperation 

with technical staff. Technical staff should use several EIA methodologies to 

measure the environmental impacts of projects.

• Decision-makers need to implement projects after taking into consideration 

the Emirates' environment and only after consulting technical staff before 

their implementation.

• Different Emirates' agencies should coordinate their work in the field of EIA 

in Abu Dhabi and Dubai Emirates.

• Decision-makers need to cooperate with technical staff regarding the 

formulation of clear directives and guidance policies, and formulation and 

implementation of regulations relating to EIA.
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m Decision-makers should direct private sector companies towards funding 

environmental projects and undertaking EIA procedures.

• Decision-makers need to benefit from international experiences with regard 

to legislation, procedures and use, and technical staff should gain experience 

in the fields of assessment of ground water pollution, assessment of industrial 

pollution, and assessment of coastal pollution.

• Decision-makers need to promote the exchange of information between 

government agencies and supply specialist human resources, and technical 

staff to undertake monitoring of environmental awareness programmes in the 

field of EIA.

• Decision-makers need to cooperate with technical staff to formulate a 

working plan of EIA and select sustainable programmes and policies in the 

field of EIA.

• Decision-makers need to refer proposed projects and policies to technical 

experts and planners.

• Technical staff should undertake a strong supervisory monitoring role and 

promote environmental awareness.

• Technical staff should adopt international experiences relevant to Abu Dhabi 

and Dubai Emirates through coordination with institutes and universities in 

the field of EIA, and also by attending conferences and training courses.

• Technical staff should use several EIA methodologies to assess EIA

programmes and policies. 

Research conclusions, recommendations, and recommendations for future research

are presented in the following chapter.
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Chapter Eight 

Research Conclusions and Recommendations

8.1 Introduction

Chapter one of this research described the study's main purpose framework for EIA 

methodology for the Emirates of Abu Dhabi and Dubai. It also presented the aims 

and objectives of the research. The aim of this research has been to design a 

conceptual framework of EIA for improving the local EIA methodology for Abu 

Dhabi and Dubai Emirates. Chapter one also explained the significance of the 

research and its contribution to the concept of sustainable development through the 

implementation of EIA. Experiences of EIA reported in Chapter two were further 

discussed in Chapter six. The conceptual background to EIA in the Emirates of Abu 

Dhabi and Dubai was outlined in Chapter Three, together with the main research 

hypothesis that the framework for EIA methodology is appropriate for sustainable 

development and for application and implementation in the Emirates of Abu Dhabi 

and Dubai. Questionnaire and interview surveys were conducted to investigate the 

opinions of experts representing four employment sectors concerning EIA 

methodology needs in of Abu Dhabi and Dubai the Emirates. The methods used to 

conduct these surveys were discussed and explained in Chapter Four. The proposed 

EIA methodology for successful implementation of EIA in the Emirates of Abu 

Dhabi and Dubai was presented in Chapter five, and analysis of the collected survey 

data was undertaken in Chapter six. The research process, described and discussed 

in Chapter five, can be summarised in three stages, outlined in Figure 5.7.1. To 

achieve the research objectives (see Chapter one, section 1.3), the first stage
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comprised the collection of information regarding the main EIA concepts (see 

Chapters two and three), a review of other countries' experiences (Chapter two, 

section part two), and a review of present EIA in the Emirates of Abu Dhabi and 

Dubai (see Chapter three, section part two). The second stage of implementation 

proposed a framework of an EIA methodology for the Emirates of Abu Dhabi and 

Dubai (Chapter four, section 4.7). The third stage examined the proposed EIA 

methodology by testing the main research hypothesis (chapters five and six, section 

6.4) and will also put forward recommendations for EIA methodology improvement 

and modification in the present chapter (see section 7.3). This final Chapter 

therefore outlines the conclusions drawn from the research and proposes 

recommendations for successful and effective implementation of EIA methodologies 

to achieve sustainable development in Abu Dhabi and Dubai Emirates. The 

recommendations presented include guidelines for all sectors to achieve successful 

EIA strategy and sustainable development. This Chapter also provides, presents and 

discusses recommendations for future research in this field.

8.2 Conclusions
From the discussion above, a number of conclusions can be drawn. Concerning EIA

main reasons leading to pollution in Abu Dhabi and Dubai Emirates, research 

findings showed that industrial pollution, absence of coordination among the 

different Emirates and government agencies in environmental issues, low 

environmental awareness, poor environmental public awareness, quick 

implementation of projects without regard to the environment, weak supervisory 

authorities, and ambiguity of responsibility for the environment, were the main 

reasons. From the perspective of the researcher's experience, public's poor 

awareness of environmental issues and the need to conserve the environment is one
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of the main reasons leading to pollution.

Monitoring and EIA of industrial projects were found to be the most important 

principles for legislation and executive procedures in order to achieve effective 

implementation of EIA policies and projects in Abu Dhabi and Dubai Emirates. 

It can also be concluded that poor coordination and poor cooperation among 

governmental agencies, the population's lack of awareness of environmental issues 

and poor environmental awareness programmes, insignificant participation of 

private sector companies in financing environmental projects, overlapping and 

ambiguity of responsibilities and duties, poorly designed strategies, absence of 

effective legislation and discrepancies among regulations and legislation were 

difficulties relating to the implementation of EIA in Abu Dhabi and Dubai Emirates. 

The research findings and the researcher's experience of EIA in Abu Dhabi and 

Dubai Emirates clearly indicated the need for a well designed EIA strategy for both 

Emirates given the formulation of such a strategy would contribute to preventing the 

occurrence of pollution. The researcher concludes that such a strategy is currently 

lacking in either Emirates and that designing an EIA strategy is important and 

necessary for effective legislation, also due to the absence of the latter which have 

resulted in ineffective monitoring of environmental pollution. 

The study findings also referred to the discrepancies among regulations and 

legislation which have contributed to the non-implementation of EIA. It has been 

concluded that local legislation in Abu Dhabi and Dubai Emirates differs and is non- 

unified, and hence, contradictory legislations may be issued by local decision-makers 

since policies or strategies have not been referred to environmental technical staff 

before implementing legislation, which contributes to the ineffectiveness of 

environmental laws.
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It can also be concluded that undertaking studies to identify systems most relevant to

Abu Dhabi and Dubai Emirates, and coordination with institutes and universities in

the field of EIA are important means to contribute to the transfer of international

experience in the field of EIA in Abu Dhabi and Dubai Emirates.

The coordination of all environmental agencies in Abu Dhabi and Dubai Emirates

with institutes and universities in the field of EIA is important, and should be

activated.

While poor exchange of information between governmental agencies has been

perceived as the main source of defect in the field of EIA in Abu Dhabi and Dubai

Emirates, the lack of use of scientific methodologies of EIA was perceived as the

lowest main source of defect in the field of EIA in Abu Dhabi and Dubai Emirates.

Environmental awareness programmes in the field of EIA are important and

necessary but are non-existent in Abu Dhabi and Dubai Emirates, and their absence

has contributed to the increase in environmental problems.

Shortages in specialist human resources and lack of central government guidance are

two main sources of problems in both Emirates.

It is also concluded that the best procedures that Abu Dhabi and Dubai Emirates

should adopt are the formulation of a working plan for EIA and selecting sustainable

programmes and policy in the field of EIA.

8.3 Recommendations for future research

This thesis has been concerned with examining EIA as an EIA methodology tool 

with a view to proposing a methodological framework that can feasibly be 

implemented in Abu Dhabi and Dubai Emirates. This chapter will briefly review the 

findings of the study and present some long term recommendations for the effective
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operation of EIA in Abu Dhabi and Dubai Emirates.

A general review of literature on EIA, and an examination and discussion of 

experiences of environmental problems in Abu Dubai and Dubai Emirates as a result 

of the implementation of major industrial and infrastructure projects, revealed a need 

for an effective EIA policy to counter the adverse environmental effects arising from 

development projects across generations. Moreover, a review of the main features of 

the planning and pollution control systems, the decision-making processes involved 

in project appraisal, practical experiences of reviewed countries, and Abu Dhabi and 

Dubai Emirates' government officials' attitude to EIA implementation and a 

methodological framework for EIA in these Emirates, suggested the need for 

national pollution control policies and the formulation of effective guidelines and 

standards for different environmental substances based on a set of sanctions of a 

deterrent nature to put an end to the present state of affairs. In addition, findings 

indicate future research should be conducted on practical aspects of EIA 

implementation to help guide and inform procedures and methods as progress is 

made in the implementation of EIA. Studies on EIA in both developed and less 

developed countries have been extensive in recent years. These studies have 

generally been concerned with experiences in relation to EIA procedures and 

methodologies, not actual EIA implementation. This thesis has aimed to fill this gap 

in the literature. It has achieved its set of objectives by proposing a methodological 

framework for EIA in Abu Dhabi and Dubai Emirates. The research has also 

pinpointed several implications for future research in this field, in particular:

1-Researchers in future studies should involve the remaining five Emirates of the 

UAE to identify sources of environmental degradation in these Emirates.

2-Researchers should design models for each Emirate of the UAE in the field of EIA
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in order to facilitate a control system for the prevention or mitigation of 

environmental pollution.

3-Researchers in future studies should undertake comparative studies between the 

Emirates in order to identify the most polluted Emirate.

4-There needs to be understanding between EIA technical experts and decision- 

makers in order to formulate appropriate environmental guidelines for projects and 

policies.

5-Researchers in future studies should investigate the impact of marine and industrial 

pollution on the environment in the UAE.

6-A specialist centre for environmental sciences should be established in cooperation 

and coordination with local universities in order to undertake interdisciplinary 

studies.

7-The impact the of oil industry on the UAE environment should be investigated and 

solutions to environmental problems to suggested.

8- Close-ended questions applying the checklist method should be used in interviews 

rather than open-ended questions because of the low level of awareness of 

environmental issues. This method will also assist compilation of an information 

database (Oppenheim, 1992) (see chapter five, section 5.6).

9- The relatively recent recognition of EIA necessitates the collection of up-to date 

information. This information will be the cornerstone for developing any future EIA 

methodology, and should be continuously updated and improved in order to achieve 

a successful outcome to the EIA process.

10-To improve their understanding of environmental conditions, environmental 

researchers need to look at environmental studies and experiences in developed and 

developing countries pertaining to legislation and planning procedures, and
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environmental impact assessment tools, for example, EIA methodology. By so 

doing, researchers will obtain a more complete picture of the existing situation in 

other countries and thus contribute to successful EIA projects and policies worldwide 

(see chapter two, section 2.7).

11-Further research should seek to understand environmental conditions more clearly 

and an appropriate questionnaire should be designed to enhance data collection, save 

time, and assist analysis (see chapter five, section 5.7.2)

12-In future studies, researchers should investigate environmental aspects in other 

Emirates in order to benefit from their experiences. Providing a comprehensive 

scenario of activities in other Emirates and organisations concerned with the 

environment will contribute to continuous development.

13-The researcher in a future study should pay particular attention to NGAs, and 

PSOs when forming an EIA framework or distinguishing an EIA methodology to 

decrease the possibility of failure to implement EIA effectively.

14-In a future study, the researcher should provide a framework for linking 

government and non-government organisations so that EIA methodology may be 

more widely used in other Emirates, and continuous development is consistently 

maintained.

15-Comparative analysis in future research may be used to compare the development 

of EIA methodology and sustainable development and the formulation of 

environmental policy and projects in different countries.

16-In order to understand and assess the environment in detail it is preferable to use 

several EIA methodologies rather then just one method, due to limited knowledge 

about EIA (see chapter four, section 4.6 ). Consequently, a future researcher should 

use most EIA methodologies to benefit from such expertise.
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17- The benefits of the information derived from the database compiled in this 

dissertation should be disseminated to environments close to the Emirates of Abu 

Dhabi and Dubai to effectively maintain continuous development.

18-In a future study, the researcher should use close-ended questions to facilitate the 

analysis of data using SPSS and present the information derived there from in a 

precise and clear format. This will subsequently save time and effort, and create an 

active database.

19-There is the potential to benefit from the expertise of developed counties in the 

area of EIA.
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6.3.2 EIA formulation and identification

6.3.2.1 EIA main reasons leading to pollution

Ranking of the observed agreement levels with these causes differed when analysed by 

employment sector (see Figure 6.5), revealing different emphases on the causes. At the LG 

level, industrial pollution, quick implementation, low environmental awareness, ambiguity of 

responsibility, weak supervisory authorities, poor environmental public awareness, the 

Emirate's position as oil exporting areas, non-acquaintance with international experience in 

EIA, and poor scientific background were viewed as main reasons leading to pollution in the 

Emirates. By contrast, FG respondents ranked ambiguity of responsibility, industrial 

pollution, non-acquaintance with international experience in EIA, poor facilities, 

inappropriate selection, poor environmental public awareness, Emirates' position as oil 

exporting areas, absence of coordination, weak supervisory authorities, quick implementation, 

ineffective environmental legislation, and poor scientific background, as main reasons that 

lead to pollution in Abu Dhabi and Dubai Emirates. NGA respondents ranked poor 

environmental public awareness, low environmental awareness, quick implementation, 

absence of coordination, ineffective environmental legislation, industrial pollution, Emirates' 

position as oil exporting areas, poor facilities, weak supervisory authorities, ambiguity of 

responsibility, non-acquaintance with international experience in EIA, inappropriate selection, 

and poor scientific background, as the main reasons that lead to pollution in the Emirates. 

6.3.2 EIA formulation and identification

6.3.2.2 Practical principles and executive procedures

The agreement level with these differed from one sector to another. Figure 6.7 shows, for 

example, that LG respondents considered the following practical principles and procedures 

should be primarily applied when implementing EIA and therefore as most appropriate for 

Abu Dhabi and Dubai Emirates: monitoring and EIA of industrial projects, formulating clear
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directives and guidance policies for decision-makers, EIA of air degradation, implementing 

regulations relating to EIA, coordination between various governmental agencies, EIA of 

urban development, activating legislation by establishing a supervisory and follow-up agency, 

EIA of land degradation, regional and international cooperation in EIA, EIA of coastal 

degradation, giving financial incentives to activate EIA, EIA of urban development, EIA of 

air degradation, EIA of land degradation, regional and international cooperation in EIA, and 

giving financial incentives to activate EIA.

PSO respondents considered activating legislation by establishing a supervisory and follow- 

up agency, formulating clear directives and guidance policies for decision makers, 

coordination between various governmental agencies, monitoring and EIA of industrial 

projects, implementing regulations relating to EIA, regional and international cooperation in 

EIA, and EIA of urban development as main procedures for implementing EIA, and therefore 

most appropriate for the Emirates. EG respondents ranked ambiguity of responsibility, 

coordination between various governmental agencies, implementing regulations relating to 

EIA, formulating clear directives and guidance policies for decision-makers, and giving 

financial incentives to activate EIA as the most appropriate practical principles and 

procedures when implementing EIA in Abu Dhabi and Dubai Emirates. NGA respondents 

ranked monitoring and EIA of industrial projects, implementing regulations relating to EIA, 

coordination between various governmental agencies, formulating clear directives and 

guidance policies for decision-makers, EIA of coastal degradation, activating legislation by 

establishing a supervisory and follow-up agency, EIA of coastal degradation, EIA of air 

degradation, EIA of land degradation, and giving financial incentives to activate EIA as the 

primary practical principles and procedures for implementing EIA in Abu Dhabi and Dubai 

Emirates.
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6.3.3 EIA Review

6.3.3.1 Difficulties relating to the implementation of EIA

For example, LG respondents considered poor coordination and poor cooperation among 

governmental agencies, the insignificant participation of private sector companies in financing 

environmental projects, poorly designed strategies, the population's lack of awareness of 

environmental issues and poor environmental awareness programmes, absence of effective 

legislation, and discrepancies among regulations and legislation as main difficulties relating to 

the implementation of EIA in Abu Dhabi and Dubai Emirates. By contrast, FG respondents 

ranked ambiguity of responsibility, poor coordination and poor cooperation among 

governmental agencies, overlapping and ambiguity of responsibilities and duties, the 

population's lack of awareness of environmental issues and poor environmental awareness 

programmes, insignificant participation of private sector companies in financing 

environmental projects, poorly designed strategies, absence of effective legislation, and 

discrepancies among regulations and legislation as main difficulties relating to the successful 

implementation of EIA in Abu-Dhabi and Dubai Emirates. NGA respondents ranked the 

absence of effective legislation, poor coordination and poor cooperation among governmental 

agencies, overlapping and ambiguity of responsibilities and duties, the population's lack of 

awareness of environmental issues and poor environmental awareness programmes, 

discrepancies among regulations and legislation, and poorly designed strategies as the main 

difficulties relating to the effective implementation of EIA in Abu-Dhabi and Dubai Emirates. 

Finally, PSO respondents ranked absence of effective legislation, the population's lack of 

awareness of environmental issues and poor environmental awareness programmes, poor 

coordination and poor cooperation among governmental agencies, discrepancies among 

regulations and legislation, overlapping and ambiguity of responsibilities and duties, the 

insignificant participation of private sector companies in financing environmental projects, 

and poorly designed strategies as difficulties hindering the implementation of EIA in Abu- 
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Dhabi and Dubai Emirates.

6.3.4 EIA Investigation

6.3.4.1 International experience of EIA legislation and procedural elements

By contrast, LG respondents rated scientific studies and research assessment of industrial 

pollution, assessment of ground water, use of appropriate information and communication 

technology; assessment of coastal pollution; EIA methodology; assessment of urban 

development; assessment of noise pollution; regional and international cooperation with 

regard to EIA activities; assessment of radioactive pollution; training native staff; and 

legislation as important EIA international experiences which could help to achieve 

environmental legislation and procedures in Abu-Dhabi and Dubai Emirates. On the other 

hand, FG respondents ranked training native staff; scientific studies and research; assessment 

of ground water; use of appropriate regional and international cooperation with regard to EIA 

activities; assessment of industrial pollution; assessment of coastal pollution; assessment of 

urban development; EIA methodology; assessment of noise pollution; legislation; and 

assessment of radioactive pollution as important international experiences, which could 

contribute to environmental legislation and procedures in Abu-Dhabi and Dubai Emirates. 

NGA respondents ranked the use of appropriate information and communications technology; 

EIA methodology; scientific studies and research; training native staff; legislation; regional 

and international cooperation with regard to EIA activities; assessment of coastal pollution; 

assessment of industrial pollution; assessment of radioactive pollution; assessment of urban 

development; and assessment of ground water as important international EIA experiences 

which could be used or contribute to achieving effective environmental legislation and 

procedures in Abu-Dhabi and Dubai Emirates. PSO respondents ranked the assessment of 

ground water; legislation; training native staff; scientific studies and research; assessment of 

coastal pollution; assessment of industrial pollution; assessment of radioactive pollution;

regional and international cooperation with regard to EIA activities; assessment of noise
469



__________._____________________________________________Appendices

pollution; assessment of urban development; use of appropriate information and 

communications technology; and EIA methodology as important international experiences in 

the field of EIA contributing to environmental legislation and procedures in Abu-Dhabi and 

Dubai Emirates.

6.3.5 EIA Evaluation

6.3.5.1 Ways to implement international EIA experiences in Abu-Dhabi and Dubai

Emirates.

For example, among LG respondents, coordination with institutes and universities in the field 

of EIA and undertaking studies to identify systems were considered most relevant to Abu 

Dhabi and Dubai Emirates, followed by the Internet, conferences, sending trainees abroad, 

and symposia as other means contributing to the transfer of international experiences in the 

EIA field in Abu Dhabi and Dubai Emirates. By contrast, FG respondents ranked undertaking 

studies to identify systems as most relevant to Abu Dhabi and Dubai Emirates, followed by 

coordination with institutes and universities in the field of EIA, sending trainees abroad, 

conferences, symposia, and the Internet as important means to transfer international 

experiences in the EIA field to Abu Dhabi and Dubai Emirates. NGA respondents ranked the 

Internet and undertaking studies to identify systems most relevant to Abu Dhabi and Dubai 

Emirates, conferences, symposia, coordination with institutes and universities in the EIA 

field, and sending trainees abroad as means to transfer international experiences in EIA field 

to Abu Dhabi and Dubai Emirates. Finally, PSO respondents ranked undertaking studies to 

identify systems most relevant to Abu Dhabi and Dubai, Emirates, followed by coordination 

with institutes and universities in the EIA field, sending trainees abroad, the Internet, 

conferences, and symposia as means contributing to the transfer of international experiences 

to Abu Dhabi and Dubai Emirates.
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6.3.5 EIA Evaluation

63.5.2 Main sources of defect in EIA

For example, among LG respondents, poor exchange of information between governmental 

agencies, shortages in specialised human resources, absence of monitoring, absence of 

control, shortage of central government guidance, poor environmental objectives and plans, 

and lack of use of scientific methodologies of EIA were considered the main sources of defect 

in the EIA field in Abu Dhabi and Dubai Emirates. By contrast, FG respondents ranked poor 

environmental awareness programmes in the EIA field, the poor exchange of information 

between governmental agencies, shortages in specialist human resources, lack of use of 

scientific methodologies of EIA, absence of monitoring, shortage of central government 

guidance, poor environmental objectives and plans, and absence of control as main sources of 

defect in the EIA field in Abu Dhabi and Dubai Emirates. NGA respondents ranked shortages 

in specialist human resources, absence of control, poor exchange of information between 

governmental agencies, absence of monitoring, shortage of central governmental guidance, 

lack of use of scientific methodologies of EIA, poor environmental awareness programmes in 

the EIA field, and poor environmental objectives and plans as the main sources of defect in 

the EIA field in Abu Dhabi and Dubai Emirates. Finally, PSO respondents ranked as main 

sources of defects in the EIA field in Abu Dhabi and Dubai Emirates the absence of control, 

absence of monitoring, poor exchange of information between governmental agencies, poor 

environmental awareness programmes in the EIA field, shortages in specialist human 

resources, poor environmental objectives and plans, and lack of use of scientific 

methodologies of EIA.
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6.3.6 EIA Methodology

6.3.6.1 Best procedures that Abu Dhabi and Dubai Emirates should adopt in the EIA 
field

For example, LG respondents considered the formulation of a working plan for EIA; 

selecting sustainable programmes and policy in the field of EIA; using several EIA 

methodologies; the necessity of referring recommendations to technical experts and planners 

then to decision-makers prior to their implementation; terms of reference review by technical 

experts; referring governmental projects to specialist technical agencies before referring them 

to decision-makers; and re-assessment of projects by technical experts in the event there are 

some defects by decision-makers were the best procedures Abu-Dhabi and Dubai Emirates 

should adopt in the field of EIA. By contrast, FG respondents ranked the use of several EIA 

methodologies, such as check lists; formulation of a working plan for EIA; selecting 

sustainable programmes and policy in the field of EIA; referring governmental projects to 

specialist technical agencies before referring them to decision-makers, re-assessment of 

projects by technical experts in the event there are some defects by decision-makers; the 

necessity of referring recommendations to technical experts and planners then to decision- 

makers prior to their implementation , and terms of reference review by technical experts, as 

the best procedures Abu Dhabi and Dubai Emirates should adopt in the field of EIA. As for 

NGA respondents, they ranked the use of several EIA methodologies, such as check lists, 

terms of reference review by technical experts, the necessity of referring recommendations to 

technical experts and planners then to decision-makers prior to their implementation, 

formulation of a working plan for EIA, selecting sustainable programmes and policy in the 

field of EIA, re-assessment of projects by technical experts in the event there are some defects 

by decision-makers; and referring governmental projects to specialist technical agencies 

before referring them to decision-makers as the best procedures Abu Dhabi and Dhabi 

Emirates should adopt in the field of EIA. Finally, PSO respondents ranked the formulation
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of a working plan for EIA; selecting sustainable programmes and policy in the field of EIA; 

terms of reference review by technical experts; referring governmental projects to specialist 

technical agencies before referring them to decision-makers; the necessity of referring 

recommendations to technical experts and planners rather than to decision-makers prior to 

their implementation; using several EIA methodologies, such as check lists, and re 

assessment of projects by technical experts in the event there are some defects by decision- 

makers as the best procedures which should be adopted by Abu Dhabi and Dubai Emirates in 

the EIA field.
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H7: The use of conferences, coordination with institutes and universities in the field of EIA 

and undertaking studies are important to transfer international experiences in EIA, promote 

experience and participation in formulating assorted EIA legislation, procedures and 

practices.

Question (8) is used to deal and test this hypothesis, design a conceptual framework 

6.4.5 Sub -hypothesis 7

The use of conferences, coordination with institutes and universities in the field 

of EIA and undertaking studies are important to transfer international 

experiences in EIA, and promote experience and participation in formulating 

assorted EIA legislation, procedures and practices.

The main objective of this question was to investigate the important means that contribute to 

the transfer of international experience in the field of environmental impact assessment in 

Abu Dhabi and Dubai Emirates.

The p-value of the Kruskal-Wallis test statistics are p= 0.88, 0.47, 0.44, .0.25, 0.57, 0.49 for 

questions 1 to 6, respectively. Hence, it was possible to use the mean value of the answers to 

represent the overall response to the questions. Table 6.21 shows that the mean for each group 

is around 4(t = 1.109, df =5, p =0.318). Using Tukey's HSD, it was possible to identify two 

subsets for the answers to the elements of this question. Table 6.16 show that elements 6 and 

1 scored significantly higher responses compared to the other elements of this question. By 

contrast, element 5 scored a significantly lower response.

Therefore, it can be concluded that undertaking studies to identify systems most relevant to 

Abu Dhabi and Dubai Emirates, and coordination with institutes and universities in the field
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of EIA were seen by respondents as important means to contribute to the transfer of 

international experience in the field of EIA in Abu Dhabi and Dubai Emirates. 

However, symposia were seen as the least important means that contribute to the transfer of 

international experience in the field of EIA in Abu Dhabi and Dubai Emirates. 

Results

Sub-hypothesis 7 was formulated to investigate whether respondents to the questionnaires and 

interviewees considered the use of conferences, coordination with institutes and universities, 

and undertaking studies as important means to transfer international experiences to the UAE. 

Results indicated that all respondents agreed that all factors presented in the questionnaire 

contribute to the transfer of international experience in EIA, and promote experience and 

participation in formulating assorted EIA legislations, procedures and practice. The Kruskal- 

Wallis test indicated no significant difference in opinion between employment sectors (LG, 

FG, NGAs and PSOs.)

The most important means that contribute to the transfer of international experience in the 

field of EIA in Abu Dhabi and Dubai Emirates identified in the questionnaires were 

undertaking studies to identify systems most relevant to Abu Dhabi and Dubai Emirates and 

coordination with institutes and universities in the field of EIA.

Moreover, interviewees (as described in section 6.3.5.1) stressed the importance of existing 

international EIA experience for helping to achieve sustainable development in Abu Dhabi 

and Dubai Emirates, and its suitability for environmental legislation and procedures in the 

Emirates. Interviewees viewed EIA methodology and environmental legislation and 

procedures as important because industrial pollution, practice and projects are not properly 

supervised. According to interviewees, construction development in the U.A.E generally, and 

in Abu Dhabi and Dubai Emirates in particular, should include EIA methodology, and 

legislation should be introduced to monitor and supervise policy and projects in both the 

private and public sectors to reduce marine and industrial pollution. Therefore, sub-
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hypothesis is accepted.

Table 6.15 undertaking studies and coordination with institutes and the employment 
sector are important to transfer international experiences in EIA and formulate 
assorted EIA legislation, procedures and practice in Abu Dhabi and Dubai Emirates (Q
8).

In your opinion, how important are the means that contribute 
international experiences in the field of environmental impact 
Dhabi or Dubai Emirates?

to the transfer of 
assessment in Abu

Coordination with 
institutes and 
universities in the field 
of environmental impact 
assessment
Sending trainees abroad
The Internet
Conferences
Symposia
Undertaking studies to 
identify systems most 
relevant to Abu Dhabi 
and Dubai Emirates

N

59

59
59
59
59

59

Mean

4.29

4.00
4.05
4.03
3.81

4.39

Rank

2

5
3
4
6

1

Em

LG

4.30

3.83
4.10
3.97
3.77

4.30

ployment Sector

FG

4.50

4.50
3.83
4.50
4.00

4.83

NFA

4.33

4.00
4.67
4.33
4.33

4.67

PSO

4.20

4.10
3.95
3.95
3.75

4.35

SD

0.70

0.96
0.84
0.72
0.80

0.81

K.W, 
Chi- 

Square

0.66

2.51
2.71
4.10
2.02

2.43

P-
value

0.88

0.47
0.44
0.25
0.57

0.49

Table 6.16 Tukey's BSD (Post - HOC) Test for means that contribute to the 

transfer of international experiences in the field of EIA elements (Q8)

Tukev HSD

QUESTION
5.00
2.00
4.00
3.00
1.00
6.00
Sig.

N

59
59
59
59
59
59

Subset for alpha = .05

1
3.8136
4.0000
4.0339
4.0508

.604

2

4.0000
4.0339
4.0508
4.2881
4.3898

.096

Means for groups in homogeneous subsets are displayed, 
a Uses Harmonic Mean Sample Size = 59.000.
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Q4

Table 6.3 Tukey's HSD (Post - HOC) Test for main pollution elements (Q4)

ANOVA

ANSWER

Between Groups
Within Groups
Total

Sum of
Squares

47.859
928.000
975.859

df
12

754
766

Mean Square
3.988
1.231

F
3.240

Multiple Comparisons

Table 6.5 Tukey's HSD (Post - HOC) Test for practical and executive procedural 
elements (Q5

05

ANSWER

ANOVA

Between Groups 
Within Groups 
Total

Sum of 
Squares

44.185 
372.746 
416.931

df
10 

638 
648

Mean Square
4.418 

.584

F
7.563

Multiple Comparisons

Table 6.7 Tukey's HSD (Post - HOC) Test for difficulties relating to the implementation 

of EIA elements (Q6)

Q6

ANSWER

ANOVA

Between Groups
Within Groups
Total

Sum of
Squares

10.843
432.237
443.080

df
6

406
412

Mean Square
1.807
1.065

F
1.697

Multiple Comparisons
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Table 6.9 Tukey's HSD (Post - HOC) Test for international experiences in the field of 
EIA and their environmental legislation, procedures and uses elements (Q7)

Q7

ANSWER

ANOVA

Between Groups
Within Groups
Total

Sum of
Squares

9.880
309.763
319.643

df
11

696
707

Mean Square
.898
.445

F
2.018

Multiple Comparisons

Table 6.11 Tukey's HSD (Post - HOC) Test for means that contribute to the 

transfer of international experiences in the field of EIA elements (8)

08

ANSWER

ANOVA

Between Groups
Within Groups
Total

Sum of 
Squares

12.870
227.864
240.734

df
5

348
353

Mean Square
2.574

.655

F
3.931

Multiple Comparisons

Table 6.13 Tukey's HSD (Post - HOC) Test for sources of defect in the field of EIA 
elements (Q9)

Q9

ANSWER

ANOVA

Between Groups
Within Groups
Total

Sum of
Squares

16.659
477.390
494.049

df
7

464
471

Mean Square
2.380
1.029

F
2.313

Multiple Comparisons
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Table 6.15 Tukey's HSD (Post - HOC) Test for best procedures which should be 
adopted in the field of EIA methodology elements (Q10)

ANOVA
Q10
ANSWER

Between Groups
Within Groups
Total

Sum of
Squares

13.487
285.831
299.317

df
6

406
412

Mean Square
2.248

.704

F
3.193

Multiple Comparisons
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Table 6.17. One Sample T-Test for main reasons that lead to the pollution (Q4)

04(1-13)
N

13
Mean

3.3769
Std. Deviation

.25988

Std. Error 
Mean

.07208

04(1-13)

Test Value = 3.5

t
-1.708

df
12

Sig. (2-tailed)
.113

Mean 
Difference

-.1231

95% Confidence Interval 
of the Difference

Lower
-.2801

Upper
.0340

Table 6.18 One sample T-Test for practical principles and executive procedures 
in the field of the implementation of EIA (Q5)

05(1-11)
N

11
Mean

4.2191
Std. Deviation

.27493

Std. Error 
Mean

.08290

05(1-11)

Test Value = 4

t
2.643

df

10

Sig. (2-tailed)

.025

Mean 
Difference

.2191

95% Confidence Interval 
of the Difference

Lower
.0344

Upper
.4038
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Table 6.19 One sample T-Test for difficulties relating to the implementation of EIA (Q6)

06(1-7)
N

7
Mean

3.6014
Std. Deviation

.17459

Std. Error 
Mean

.06599

06(1-7)

Test Value = 3.5

t
1.537

df
6

Sig. (2-tailed)
.175

Mean 
Difference

.1014

95% Confidence Interval 
of the Difference

Lower
-.0600

Upper
.2629

Table 6.20 One sample T-Test for international experiences in the field of EIA and their 
environmental legislation, procedures and uses (Q7)

07(1-12)
N

12
Mean

4.2892
Std. Deviation

.12317

Std. Error 
Mean

.03556

07(1-12)

Test Value = 4

t

8.132

df

11

Sig. (2-tailed)
.000

Mean 
Difference

.2892

95% Confidence Interval 
of the Difference

Lower
.2109

Upper
.3674
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Table 6.21 One sample T-Test for means that contribute to the transfer of international 
experiences in the field of EIA (Q8)

Q8(1-6)
N

6
Mean

4.0957
Std. Deviation

.21125

Std. Error 
Mean

.08624

Q8(1-6)

Test Value = 4

t
1.109

df
5

Sig. (2-tailed)
.318

Mean 
Difference

.0957

95% Confidence Interval 
of the Difference

Lower
-.1260

Upper
.3174

Table 6.22 One sample T-Test for main sources of defect in the field of EIA (Q9)

09(1-8)
N

8
Mean

3.6125
Std. Deviation

.20169

Std. Error 
Mean

.07131

09(1-8)

Test Value = 3.5

t

1.578

df

7

Sig. (2-tailed)

.159

Mean 
Difference

.1125

95% Confidence Interval 
of the Difference

Lower
-.0561

Upper
.2811

Table 6.23 One sample T-Test for best procedures which should be adopted in the field 
ofEIA(QlO)

010(1-7)
N

7
Mean

4.0943
Std. Deviation

.19501

Std. Error 
Mean

.07371

010(1-7)

Test Value = 4

t
1.279

df

6

Sig. (2-tailed)
.248

Mean 
Difference

.0943

95% Confidence Interval 
of the Difference

Lower
-.0861

Upper
.2746
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APPENDIX C
QUESTIONAIRE: ENGLISH VERSION
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School of Technology 
University of Glamorgan 

____Wales, UK.

This research is an objective, scientific study. Data and Information will be 

used with utmost confidentiality and used only within the plans required by the 

United Arab Emirates (Abu Dhabi and Dubai)

Formulating

. ̂  in Abu Dhabi and 
>* Questionnaire

"Environmental Impact Assessment is a procedure for encouraging decision makers 
to take account of the possible effects of development investments on environmental 
quality and a tool for collecting and assembling the data planners need to make 
development projects more sustainable and environmentally sound. E.I A is usually 
applied in support of policies for a more rational and sustainable use of resources in 
achieving economic development" (Clark, B.D. 1988. Environmental Assessment 
Training for Developing Countries.). _______________
Thank you for your co-operation 

Ph.D. Research/Faisal Al-Hosani
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Form No.

EIA Questionnaire

Personal Information
(Please a circle the relevant)

Result

Q.I:

Q.2:

Q.3:

Place of Work:

1. Abu Dhabi Emirate

2. Dubai Emirate

Employment Sector:

1. Local Government

2. Federal Government

3. Non-Governmental Agency

4. Private sector Organisation

Educational Qualifications:

1. Secondary Education

2. University

3. Postgraduate

2- :

3-

Ph.D. Research/Faisal Al-Hosani
Thank you for your co-operation.
If you have any question, please contact me on:
Tel.: 02/6214191/0506664701. FAX: 02/6214191. E-mail: P.O. Box: 3447 Abu Dhabi
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Form No.

PART I. EIA Formulation and Identification

Q. 4; What are the main reasons that lead to the pollution of the environment in Abu Dhabi or 
Dubai? Please circle the number in the column that best decrepit your opinion.

1 = Strongly Disagree (SDA), 2 = Disagree (DA), 3 = Neutral (N), 4 = Agree (A), 5 = 
[Key: Strongly Agree (SA)]

-== 
No

==^ 

1

2

3

4

5

6

7

8

9

10

11

12

13

14

^^^============:==:.:=^__^ Response 
Reasons "^^=============:___

Emirates' position as oil exporting areas

Ineffective environmental legislation

Quick implementation of projects without regard to 
the environment

Absence of co-ordination among the different 
Emirates government agencies in environmental 
issues

Poor facilities required to activate EIA

Weak supervisory authorities

Low environmental awareness

Inappropriate selection of programmes and policies 
that can be used in environmental assessment

Industrial pollution

Ambiguity of responsibility for environmental

Non-acquaintance with international experiences of

Environmental public awareness

Poor scientific background in Abu Dhabi and Dubai

Others: (Please specify): ..............................

SDA

1

1

1

1

1

1

1

1

1

1

1

1

1

DA

2

2

2

2

2

2

2

2

2

2

2

2

2

N

3

3

3

3

3

3

3

3

3

3

3

3

3

A

4

4

4

4

4

4

4

4

4

4

4

4

4

SA

5

5

5

5

5

5

5

5

5

5

5

5

5

Result
us

i-D
2-D 

3-D

4-D

6-D 

7-D 

8-D

9-D 
10- D 
ii-D
12- D

13-D
14-

Thank you for your co-operation
Ph.D. Research/Faisal Al-Hosani
If you have any question, please contact me on: 
Tel02/6214191 /0506664701. FAX 02/6214191. E-mail: P.O. Box: 3447 Abu Dhabi
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Form No.

PART I. EIA Formulation and Identification

Q. 5: What practical principles and executive procedures in the field of the Implementation of 
EIA are appropriate for the Emirates? Please circle the number in the column that best 
decrepit your opinion

[Key 1 = Strongly Disagree (SDA), 2 = Disagree (DA), 3 = Neutral (N), 4 = Agree (A), 5 = 
Strongly Agree (SA)]

-s=
No.

1

2

3

4

5

6

7

8

9

10

11

12

~^^=====:::::::::=========::^^ Response 

Principles and Executive Proced\iTes ::::==:=============~_

Implementing regulations relating to 
environmental impact assessment

Giving financial incentives to activate 
environmental impact assessment

Co-ordination between various governmental

Formulating clear directives and guidance 
policies for decision-makers

Environmental impact assessment of urban 
development

Environmental impact assessment of coastal 
degradation

Monitoring and environmental impact assessment 
of industrial projects

Environmental impact assessment of air

Environmental impact assessment of land

Regional and international co-operation in 
environmental impact assessment

Activating legislation by establishing a 
supervisory and follow-up agency

Others: (Please specify):

SDA

1

1

1

1

1

1

1

1

1

1

1

1

DA

2

2

2

2

2

2

2

2

2

2

2

2

N

3

3

3

3

3

3

3

3

3

3

3

3

A

4

4

4

4

4

4

4

4

4

4

4

4

SA

5

5

5

5

5

5

5

5

5

5

5

5

Result 
us

1- ~~

2-D

3-D 

4-D

5- ~~

6-D

9-D 

10- d

ii-D
12- Q

Thank you for your co-operation

Ph.D. Research/Faisal Al-Hosani
If you have any question, please contact me on:
Tel02/6214191/0506664701. FAX 02/6214191. E-mail: P.O. Box: 3447 Abu Dhabi
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Form No.

PART II. EIA Review
A2

Q. 6: What are the difficulties relating to the implementation of EIA in Abu Dhabi or Dubai? 
Please circle the number in the column that best decrepit your opinion

1 = Strongly Disagree (SDA), 2 = Disagree (DA), 3 = Neutral (N), 4 = Agree (A), 5 = 
[Key Strongly Agree (SA)]

~==B

No.

1

2

3

4

5

6

7

8

^^===============.==^__^ Response 
Difficulties ^^==========:===^^

Absence of effective legislation

Poor Co-ordination and poor Co-operation among 
governmental agencies

Overlapping and ambiguity of responsibilities and
, _ .

Populations unawareness of environmental issues 
and poor environmental awareness programmes

Discrepancies among regulations and legislation

Insignificant participation of private sector 
companies in financing environmental projects

Poorly designed strategies

Others: ( Please specify ): ...........................

SD
A

1

1

1

1

1

1

1

1

1

1

DA

2

2

2

2

2

2

2

2

2

2

N

3

3

3

3

3

3

3

3

3

3

A

4

4

4

4

4

4

4

4

4

4

SA

5

5

5

5

5

5

5

s

5

5

Result 
us

i- n
2-D

3-

4-D

5- D
.'3

6- Q

7- Q

*- n
——

10-Q

Thank you for your co-operation

Ph.D. Research/Faisal Al-Hosani
If you have any question, please contact me on:
Tel: 02/6214191/0506664701. FAX 02/6214191. E-mail: P.O. Box: 3447 Abu Dhabi
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Form No.: ....

PART III. EIA Investigation
A3

Q, 7: How important are the international experiences to Abu Dhabi and Dubai in the field of 
EIA and their environmental legislation, procedures and uses? Please circle the number in 
the column that best decrepit your opinion

[Key 1 = Not Important (NI), 2 = Less Important (LI), 3 = Neutral, 4 = Important (I), 
5 = Very Important (VI)]

No.

1

2

3

4

5

6

7

8

9

10

11

12

13

14

^^^===========:=====:====.==:^^ Response 

Experiences ^^a===========,_.:..=

In the field of EIA methodology, for example, check 
lists, models, networks, index methods, etc.

In using appropriate information and communications 
technology

In the field of scientific studies and research

In the field of training native staff

In legislation

Regional and international co-operation with regard to 
EIA activities

In the assessment of industrial pollution

In the assessment of coastal pollution

In the assessment of radio-active pollution

In the assessment of noise pollution

In the assessment of urban development

In the assessment of ground water

NI

1

1

1

1

1

1

1

1

1

1

1

1

1

1

LI

2

2

2

2

2

2

2

2

2

2

2

2

2

2

N

3

3

3

3

3

3

3

3

3

3

3

3

3

3

I

4

4

4

4

4

4

4

4

4

4

4

4

4

4

VI

5

5

5

5

5

5

5

5

5

5

5

5

5

5

Result 
us

i-D 

2-D
3-D

9-D

13- LJ

Thank you for your co-operation Hepatitis

Ph.D. Research/Faisal Al-Hosani
If you have any question, please contact me on:
Tel02/6214191/0506664701. FAX 02/6214191. E-mail: P.O. Box: 3447 Abu Dhabi
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PART IV. EIA Evaluation
A4

Q g. In your opinion, how important are the means that contribute to the transfer of international 
experiences in the field of environmental impact assessment in Abu Dhabi or Dubai? Please 
circle the number in the column that best decrepit your opinion
1 = Not Important (NI), 2 = Less Important (LI), 3 = Neutral, 4 = Important (I), 

[Key: 5 = Very Important (VI)]

== 
No

1

2

3

4

5

6

7

8

9

^~^^====::::::=::====a===...:::=__^_^ Response 
Means ^~^=======::=:::::::=========-

Co-ordination with institutes and universities in 
the field of environmental impact assessment

Sending trainees abroad

The Internet

Conferences

Symposia

Undertaking studies to identify systems most 
relevant to Abu Dhabi and Dubai

Others: (Please specify):

NI

1

1

1

1

1

1

1

1

1

LI

2

2

2

2

2

2

2

2

2

N

3

3

3

3

3

3

3

3

3

I

4

4

4

4

4

4

4

4

4

VI

5

5

5

5

5

5

5

5

5

Result 
us

1- _

4- a 

9- a
Thank you for your co-operation 
Ph.D. Research/Faisal Al-Hosani
If you have any question, please contact me on: 
Tel02/6214191/0506664701. FAX 02/6214191. E-mail: P.O. Box: 3447 Abu Dhabi
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Form No.

PART IV. EIA Evaluation

Q. 9: What are the main sources of defects in the field of environmental impact assessment in Abu 
Dhabi or Dubai? Please circle the number in the column that best decrepit your opinion
1 = Strongly Disagree (SDA), 2 = Disagree (DA), 3 = Neutral (N), 4 = Agree (A), 5 = 

[Key: Strongly Agree (SA)]

No

1

2

3

4

5

6

7

8

9

10

^~"^^a==::=:::::::=========:.^^ Response 
Sources of Defects ~^=======:::::::::=========:.:^

Lack of use of scientific methodologies of EIA, 
for example, checklists, networks, models, index 
methods, etc.

Poor awareness programmes in the field of 
environmental impact assessment

Shortages in specialised human resources

Poor exchange of information between

Absence of monitoring

Absence of control

Poor environmental objectives and plans

Shortage of Central Government Guidance

Others: (Please specify):

SDA

1

1

1

1

1

1

1

1

1

1

DA

2

2

2

2

2

2

2

2

2

2

N

3

3

3

3

3

3

3

3

3

3

A

4

4

4

4

4

4

4

4

4

4

SA

5

5

5

5

5

5

5

5

5

5

Result
us

i-D

2-D

3-n

4- _

5-D

6-D

7-D

8-D

9-D
j — |

Thank you for your co-operation
Ph.D. Research/Faisal Al-Hosani
If you have any question, please contact me on:
Tel.: 02/6214191/0506664701. FAX: 02/6214191. E-mail: P.O. Box: 3447 Abu Dhabi
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Form No.

PARTY. EIAMethodology
A5

Q. 10: What best procedures should Abu Dhabi and Dubai adopt in the field of environmental 
impact assessment? Please circle the number in the column that best decrepit your 
opinion

[Key: 1 = Not Important (NI), 2 = Less Important (LI), 3 = Neutral, 4 = Important (I), 
5 = Very Important (VI)]

«~_!

No

1

2

3

4

5

6

7

8
9

10

^^^'^''^^ssasa-^.^^^^ Response 
Procedures ^"^*=B:aa5a::a==55BB-B::::=__

Formulation a working plan for EIA

Re-assessment of projects by technical experts in 
the event there are some defects by decision- 
makers.
Selecting sustainable programmes and policy in the 
field of environmental impact assessment

Terms of reference review by technical experts

Referring governmental projects to specialised 
technical agencies before referring them to 
decision-makers
The necessity of referring recommendations to 
technical experts and planners, then to decision- 
makers, prior to their implementation
Using several EIA methodologies, such as check 
lists, networks, models, index methods, etc.
Others: (Please specify): ................................

NI

1

1

1

1

1

1

1

1
1

1

LI

2

2

2

2

2

2

2

2
7,

2

N

3

3

3

3

3

3

3

3
3

3

I

4

4

4

4

4

4

4

4

4

4

VI

5

5

5

5

5

5

5

5
5

5

Result 
us

i.D
2" D

3-U

4-D
5- a
6- ,— -

7- a
8- D
9- Q

10-LJ

Thank you for your co-operation 
Ph.D. Research/Faisal Al-Hosani

This research is an objective, scientific study. Data and Information will be used with
utmost confidentiality
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___________ == APPENDIX D 
QEUSTIONNAIRE: COVERING LETTER
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Food & Environment Control Centre j ^ j *&>
ABU DHABI MUNICIPALITY ^ **
P.O. Box263 jfe ^^1-263:^.
Abu Dhabi-U.A.E. y-^ffv^ sj^Ui 4^ jJi oi> vi
Telephone: 725007 £- V̂ ' -': 6726007:u>t
Telefax : 785961 X _ ,- 678596l:<

Date:

Dear Sir,
Subject: ENVORNMENTAL IMPACT ASSESSMENT IN ABU DHABI AND

DUBAI EMIRATES WITH SPECIAL REFERENCE TO PROJECTS
AND POLICY

Mr. Al-Hosani is carrying out a Ph.D. research project at the University of Glamorgan on the 
above subject. We welcome your co-operation and help with the enclosed questionnaire.

All information provided is absolutely confidential and will not be disclosed under any 
circumstances. Would you please complete the questionnaire by the end of this month?

We look forward to receiving the complete questionnaire.

Yours faithfully,

Director of FECC
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^^_^^^^ APPENDIX E 

INTERVIEW QUESTIONS
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School of Technology
University of Glamorgan

Wales, UK.

This research is an objective, scientific study. Data and Information will be 

used with utmost confidentiality and used only within the plans required by the 

United Arab Emirates (Abu Dhabi and Dubai)

Formulating

Dhabi and
Interviews

"Environmental Impact Assessment is a procedure for encouraging decision makers 
to take account of the possible effects of development investments on environmental 
quality and a tool for collecting and assembling the data planners need to make 
development projects more sustainable and environmentally sound. E.I A is usually 
applied in support of policies for a more rational and sustainable use of resources in 
achieving economic development" (Clark, B.D. 1988. Environmental Assessment 
Training for Developing Countries.).
Thank you for your co-operation 

Ph.D. Research/Faisal Al-Hosani
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Form No.

EIA Interview

Personal Information

Q. 1: How long have you worked in the field of environmental protection?

Q 2: What is the extent of your knowledge in the field of environmental protection?

Q. 3: What are your academic qualifications?

Thank you for your co-operation 

Ph.D. Research/Faisal Al-Hosani
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Form No.

PART I: EIA Formulation and Identification

Q. 4: What are the main causes of environmental degradation in Abu Dhabi and Dubai? 

Q. 5: Is this degradation visible or not?

Q. 6: In your opinion, what are the main sources of environmental pollution in Abu Dhabi
and Dubai? 

Q. 7: What are the practical procedures that Abu Dhabi and Dubai should take in the field
of environmental protection

PART II: EIA Review

Q. 8 What are the problems relating to the implementation of EIA in Abu Dhabi and 
Dubai?

Q. 9: What EIA legislation and procedures can be transferred from both the more and the
less developed countries to Abu Dhabi and Dubai? 

Q. 10: What are the international EIA experiences that are relevant to the situations of Abu
Dhabi and Dubai, which are also appropriate to its environmental legislation,
procedures and applications? 

Q. 11: What are the main reasons that hinder the implementation of EIA legislation and
projects in accordance with the scientific requirements in Abu Dhabi and Dubai?

Q. 12: Is it possible to implement EIA in Abu Dhabi and Dubai?

PART III: EIA Investigation

Q. 13: In your opinion, what are the applications of environmental assessment in the Abu 
Dhabi and Dubai Emirates?

Q. 14: What are the possible means for transferring international EIA experiences into Abu 
Dhabi and Dubai?

Thank you for your co-operation 
Ph.D. Research/Faisal Al-Hosani
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Form No.

PART IV: EIA Evaluation

Q. 15: In your opinion, what is the possibility of implementing awareness of the EIA 
methodology in Abu Dhabi and Dubai?

Q. 16:. In your opinion, what are the constraints relating to the introduction of EIA in Abu 
Dhabi and Dubai?

PARTY: EIA Methodology

Q. 17: Do you think that local and federal governments' EIA legislation and projects 
should be referred to EIA technical experts before referring them to decision- 
makers?

Q. 18: What are the reasons for poor decision-making in the field of environmental
protection? 

Q. 19: Do agree that after reviewing projects and policy decision-makers should refer
them back to technical experts in the event that they are not satisfied or concerned
with these projects and policies? 

Q. 20: Do you agree that recommendations relating to EIA should be referred by technical
experts to decision-makers before they refer them to the planners?

Q. 21: Should the proposers of the development be allowed to see the technical 
recommendations supplied to the decision-makers?

Q. 22: Do you agree that using several EIA methodologies is better than using only one 
methodology?

Thank you for your co-operation 

Ph.D. Research/Faisal Al-Hosani
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Form No.

jL>a ^i ̂ SjS ;2

Thank you for your co-operation 
Ph.D. Research/Faisal Al-Hosani
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Form No.

jftSJ! f#& » JP uijjullj teUuail : JjVl * ja
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V f I ^ j- 
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"

U
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8

9
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U

La ; \

j> JA : 12.

linki uo

Thank you for your co-operation 
Ph.D. Research/Faisal Al-Hosani
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Form No.

jtol fills " -1 ^ J-* :

j 4-ullJ <yk Lt d^ A^J t> :15

: 16

jl <_jaj 4jU oil j 5_jjUJ^I CiLajSaJl ^''j;^ ^ull -'/«' yj

o^j*2 '•*•' >L>1

V ^ijj]| AjLaa. jLa-a ^ jljall <clL-a 4JS jl '^«-^ ^ Ijj L-lUxuVl ^ La : 18

A : 19
dllfrjjjauJl SO^J -g ^ -"'^l jl i&Ljaj »^C- ilLa. ^ j^i^l frljfi

c-iaj ^ jj i_j f^ j^j j jj A :20 
.11 Jl A^j3 ji JJ jljlll ̂ li^a Jl j^

JjVl '^ 3 iiatl tllLljua «j]l (ffk I axllaJ ji Jj_jia!i3l '<•- jiaJl<al] ft-^-uLj jl ̂ ".''.1 J* l21 .LH1

? jl Jill plu

Thank you for your co-operation 

Ph.D. Research/Faisal Al-Hosani
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APPENDIX F
INTERVIEW LETTER

503



Appendices

Food & Environment Control Centre 
ABU DHABI MUNICIPALITY
P. O.Box263 
Abu Dhabi-U.A.E. 
Telephone: 725007 
Telefax : 785961

Cil jU>
6 

678596 \:

Date:

Dear Sir, 
Subject: ENVORNMENTAL IMPACT ASSESSMENT IN ABU DHABI 

AND DUBAI EMIRATES WITH SPECIAL REFERENCE TO 

PROJECTS AND POLICY

Mr. Al-Hosani is carrying out a Ph.D. research project at the University of 

Glamorgan on the above subject. He is planning to conduct an interview with you 

regarding the above subject.

Would you please confirm if it is applicable for you or not, if not please let me know 

the appropriate time for you.

We look forward to receiving your consent.

Yours faithfully,

Director of FECC
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APPENDIX G
KRUKSKAL - WALLIS, ONE SAMPLE T-TEST AND 
TUKEY'S BSD TEST FORMULA
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Kruskal-Wallis Test Formula:

nj

Where:
K = number of groups
nj = number of observations in the jth group
n = number of observations in all groups
Rj = sum of the ranks in the jth group
Df = the value of freedom in one less that the number of categories in the table

One Sample t-Test Formula;

T = Xl "
Sx

Where:

Xi = sample mean
Sx = standard deviation of the mean
H = population mean

Tukev's HSD Test Formula

MSwg

n

q - the Studentized Range Statistic from the table.

MSwg = Mean square within groups.
N = The number of subjects in each group (or each raw or each column)
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