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ABSTRACT

In the Republic of Ireland, as in many other countries, sheltered workshops 
form part of care services offered to people with disability. This paper 
explores the problems of definition that surround any study of workshops both 
in respect of what they are intended to achieve, and the people whom they are 
intended to serve.

The underlying philosophy that decided on sheltered workshops as a care 
model in the Republic of Ireland is examined and the legal and social 
infrastructure that exists with its shortcomings are suggested. Ways in which 
the performance of these workshops may be evaluated are discussed. The 
paper explores data envelopment analysis (DBA) as a method of measuring the 
relative efficiency of twelve sheltered workshops. This is compared with 
results obtained using traditional financial management ratios. Both methods 
suggest that a significant variation exists between the efficiency of these 
workshops resulting in scope for savings in state subsidies or for providing 
additional employment places. It is suggested that DBA offers a consistent 
and helpful "intermediate technology" for assessing performance with 
advantages over traditional methods. However, the principal difficulty to 
which DBA gives rise is the selection of relevant environmental variants.
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INTRODUCTION ,

CHAPTER ONE 
INTRODUCTION

"Like powerful new drugs, fresh management concepts and techniques have a nasty 
habit of being lapped up by gullible and voracious consumers, who often 
misunderstand, misapply and abuse them" (Lorenz 1994)

Although the concept of sheltered workshops has been subject to debate and 
discussion for some time, their service objectives have not always been clear. For 
example, Whitehead (1987), and Power and Marinelli (1973) lay stress on their 
rehabilitation function. Morton (1982) on the other hand emphasises the provision of 
employment as their objective, whereas, Prendergast (1986) speaking in a Republic of 
Ireland context, links training centres and workshops together as providing both 
rehabilitation and employment under one roof. It is essential that the objectives of 
these organisations are appreciated and clearly specified, given the importance 
attached to performance and evaluation

Phillips et al (1994) say that evaluation is concerned with judging merit against some 
yard stick and that for some years, particularly in the healthcare sector, attention has 
been paid to service inputs, throughputs, and outputs, pointing out that these are 
quantifiable indicators for performance and provide evidence of the extent to which 
the specific targets are being met.

The workshop manager might have training as an objective, in which case the 
yardstick might be the input represented by subsidies and the output the number of 
training hours provided or the skill level achieved. If the objective is to provide job 
places then the indicators of performance might be the value of subsidies compared 
with the number of jobs provided.

Employment law provides difficulties, since in Ireland it appears that the sheltered 
employment worker is not an employee in any legal sense, and certainly does not 
enjoy the protection of labour law, so that workshops are service providers rather than 
employers.

Normalisation principles [NIRJE( 1969)] suggest the creation of employment schemes 
which are similar, if not identical to those found in society generally, yet Knight 
(1993) describes the management policies of a sheltered workshop in terms that make 
clear the considerable difference between their policy and that of a "normal " factory 
management operating for the benefit of the shareholders.
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Kiernan's (1987) comment is apposite, "sheltered workshops are probably society's 
most difficult organisations to manage".

Organisations bearing the name "sheltered workshop" have been established for some 
years in the United States, in continental Europe, in Great Britain and in the Republic 
of Ireland.

The common denominator in these operations is that the greater part of the workforce 
consists of people with disabilities. The nature of the disablement varies widely and 
may be physical, psychiatric, or a learning impairment. In some workshops the 
workforce may be composed entirely of persons experiencing the same disablement or 
in other workshops there may be a mix of disabilities.

The objectives often vary, some offer to the workforce employment for the whole of 
their adult life with no training or development that would prepare the worker to move 
into open market employment. Others would see themselves as offering a transition 
placement with short-term training.

Workshop programmes vary in size and practice internationally, for instance, in the 
U.K., according to Morton (1992) the Remploy company alone operates 93 factories 
employing between 8,500 and 9,000 people. Local authorities also administer 143 
sheltered workshops while 61 voluntary organisations administer 130. These units, he 
says, contain a mix of people with varying disabilities, but the figures do give an 
indication of size of sheltered employment schemes in the United Kingdom.

In the Netherlands, 102 sheltered workshops operate and these companies employ 
some 8,000 staff and provide "employment" for over 83,000 handicapped people 
[NOSW (1995)]. It is said that at the workbench they carry out job tasks which are 
the same as those found in any factory, but if the nature of their disability makes 
necessary modifications to the workplace, then this is done.

Sheltered workshops provide a service for people with a wide variety of disabilities, 
but it is those with a learning impaired workforce that this study considers. 
Unfortunately no general census of persons having disabilities within the Republic of 
Ireland exists, but the total of those with learning difficulty is thought to be 
approximately 25000 persons [(N.A.M.H.I.(1988)]. A recent study [N.F.V.B.(1996)] 
surveyed 58 organisations and identified 3936 persons in sheltered employment with
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an average of 486 new places being required each year up to 1999. The servicing of 
this number of learning impaired people represents a significant cost to the state 
calculated in 1995 to be £IR250M [FED(1996)], therefore there is pressure to assess 
the performance of these workshops . It is evident that the lack of clear objectives 
makes the evaluation of performance difficult, since it is unclear what constitutes 
"performance", and this is something that needs to be grappled with.

At the outset, it is necessary to explain what is meant by "sheltered employment" and 
"disabilities", but there are other less clear terms used in this sector. Firstly, on 
sheltered employment; Morton (1992) provides a good working definition:

The term sheltered workshop refers to those situations where people with 
disabilities, in one way or the other, are sheltered from free competition for 
jobs and the productivity requirements of the open labour market.

Secondly, on disabilities, the U.K. Disabled Person's (Employment Act 1994), states 
that a disability exists where:

...a person who, on account of injury, disease, or congenital deformity, is 
substantially handicapped in obtaining or keeping employment or in 
undertaking work on his own account of a kind which apart from that injury, 
disease or deformity, would be suited to his age, experience or qualifications.

These definitions of sheltered "employment" and "disability" are focused on 
employment, however, Bein Noi Ong (1993) points out in her book "The Practice of 
Health Services Research" that there are a variety of definitions of "disability" and 
draws attention to the conceptual framework developed by the World Health 
Organisation which distinguishes three elements of disablement [ WHO (1980)]. She 
contrasts this with other definitions used in the British Department of Health in their 
policy guidance.

Since this research is focused on sheltered employment these definitions should be 
seen in the context of the provision of employment to the service user, but they 
themselves include ambiguity. For instance Motion's definition allows a wide range 
of economics and social methods to be used to "shelter" the workforce and the 
definition of disability in the UK regarding disabled persons (Employment Act 1994) 
is not specific in defining the degree of handicap or how work is to be defined which 
would be suited to the individual's age, experience or qualifications.

However, the ambiguity of the definitions, while confusing to researchers, has proved
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to be desirable in certain respects, since the flexibility of definitions has enabled the 
development of a unique strategy reflecting local differences, service needs and 
various resources. Such flexibility has also provided an increased latitude in service 
delivery, along with a wider range of options for persons with disabilities. For 
instance, in the USA, according to Albin [Albin et al (1994)] the vast majority of 
adults with severe learning impairment are served in sheltered work settings, yet the 
demand for an alternative model, such as supported employment schemes, is 
expanding.

Whereas, in her paper "Employment-Focused day Services In Wales" McGrath (1995) 
draws attention to four models of employment focused schemes for service takers 
with learning impairment, of these it is the 'community business1 schemes (or in Irish 
terminology, sheltered employment) that this study is concerned with.

It is clear that services with employment as their focus are developing into a wide 
variety of models but this study focuses upon workshops that fit Morion's definition, 
that is, the definition of disability that is used in the UK legislation quoted above and 
thai are organised as community business schemes as McGrath describes.

Obviously in a study such as this careful account must be taken to compare like with 
like. The total number of units lhat describe themselves as sheltered workshops 
providing employmenl to people having a learning impairment as a disability is small, 
probably about 109 units. Further examination of these units reveals that many 
concentrate entirely on "training" as opposed to employment or have such a wide 
variety of degrees of handicap that their relative outputs and inputs cannot be 
compared. In selecting the 12 units forming this study, the main consideration was 
lhal Ihe units chosen each had a similar workforce in respect of cognitive, technical, 
and social abilities and also physical stamina as assessed medically. Each unit 
operated with the following characteristics:

* All atlenders are persons with learning impairment as their prime 
disability.

* Management policy in each is to maximise the return on the manufacturing 
process. (However, all managers stated that the cost of meeting the 
welfare needs of the atlenders diminished profils).

* Managemenl expressed clear assessmenls of worker produclivity. (Chapter 
Three discusses mis question of worker productivity and how managers 
assess it.)
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* In no case are specialist care staff costed into the accounts, only production 
staff and administration staff with overheads.

* Generally speaking, terms and conditions of employment of staff are
similar. 

4 Capital employed is not costed.
* Depreciation is not accounted for.
* The agencies operating these sheltered workshops are voluntary bodies, 

largely funded by the Irish State.

In a European context [SNAPEI (1994)] Ireland is unusual, since from 1971 these 
services have been part of general health provision, funded via the Department of 
Health, rather than part of the employment or welfare function of government. The 
Irish Department of Health acts directly with voluntary agencies (direct funding) or 
through each of the eight Health Boards set up in February 1970 (Barrington,1987). 
Generally the Health Boards use voluntary organisations as service providers and all 
services are seen as part of the general health service delivery.

The 1971 Health Act set out a statutory base for voluntary agencies to be funded by 
the state and in 1991 expenditure on general health services delivered both by 
voluntary and statutory agencies was £1752M [Curry (1980)]. Of that 1991 amount 
Voluntary agencies providing service to persons with learning impairment received 
£164.9M.

The National Economic and Social Council (NESC, 1982) pointed out that since the 
founding of the State in 1922, all Irish governments have adopted and implemented 
social policies that have attempted to tackle specific social problems, for instance 
slums and tuberculosis. But, they say that the late 50's were a watershed in Irish 
history since it was only then that formal national planning in Ireland began, but that 
planning was expressly concerned with the economy rather than social conditions. 
The provision of sheltered workshops was not part of any policy planning until 1981 
when the largest of the eight Health Boards published a planning document in respect 
of services for the learning impaired, (E.H.B. 1981). That document was specific in 
its recommendation that sheltered workshops should be established as part of a care in 
the community programme. In 1983 the Irish government published a Green Paper 
(GP 1983). In this policy document the government firmly recognised not only the 
existence of sheltered workshops as a system already existing, but that there was a 

need to develop this sector.
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In 1987 the National Association for the Mentally Handicapped of Ireland produced a 
report which drew attention to the absence of a comprehensive system of sheltered 
employment constituting a gap in the range of employment options available to the 
school leaver with a learning impairment. This report recommended that the 
government should adopt and implement a coherent and comprehensive policy on the 
employment of disabled persons (NAMHI 1987).

By this process sheltered workshops became a recognised feature in the continuum of 
care provided for those who were disabled due to a learning impairment.

In the health sector, Government policy is increasingly relating budgets to outputs. 
Both the Report of the Commission on Health Funding (1989) and the Department of 
Health's action plan for the 1990's, Strategy for Health (1994), lay stress on this 
approach.

The strategy draws special attention to the role of the voluntary sector, pointing out 
that their provision of health and personal social services in Ireland is perhaps 
unparalleled in any other country. They complement the statutory services in an 
innovative and flexible manner. The strategy envisages a specific statutory 
framework being created between the health authorities and the voluntary agencies.

Although employment of those with learning impairment does not explicitly form part 
of this strategy, the strategy document clearly lays down that in the development of 
any service, principles of accountability must run. The Department propose to develop 
audit programmes to emphasise the accountability of health care professionals, while 
measures to increase consumer responsiveness will address the need for 
accountability, on the part of those who plan to deliver services.

It remains to be seen if evaluation techniques used to provide the audits laid down as 
policy in this new strategy will envelop the wide range of performance criteria that a 
full evaluation policy requires. It has been argued in the U.K. that "Only recently have 
other performance criteria become more prominent as accountability has concentrated 
more on what is being achieved through the expenditure of money and other 

resources". [Flynn (1993)].

Without doubt, the level of accountability and the way in which this will be measured 
in economic terms will be a key factor in this legislation. It is intended that there will 
be service agreements between the voluntary agencies and the health authorities which
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will link funding by the health boards to agreed levels of service provided by the 

agencies, by setting general criteria in relation to the level of funding and the 

associated service requirements.

For the provision of sheltered workshops, arrangements will be between the agency 

providing services and the local health board. Each board will be subject to 

evaluation of their service and financial performance, against national targets. In turn, 

the voluntary agencies, who are "sub-contractors" of the local health authority, will 

themselves be subject to evaluation.

However there are tensions between Statutory and Voluntary bodies in Ireland. For 

example, in a speech at a UVOH Conference, the then Director/Secretary, of 

Barnardos in Ireland pointed out that:

The Statutory bodies - most particular, the health boards and local authorities, 
typically adopt a defensive, non-committal approach to voluntary 
organisations, arising from the fact that the demands for a slice of the cake are 
increasing at a faster rate than the total size of the cake.

This increasing "take," among other factors has driven a policy change. In the future, 

policy will be to regulate the voluntary sector in a way unheard of before. The Task 

Force on Voluntary Activity Position Paper on funding and accountability issues, 

(revised 8 July 1993 - Part V Accountability) clearly implies this when it reported:

It seems reasonable that the price to be paid by voluntary organisations for 
grant aid is accountability both in financial terms and in terms of the quality of 
service and its responsiveness to the needs, participation and expressed views 
of the target group.

Speaking in general of social planning in Ireland, an N.E.S.C. report [NESC.(1982)] 

recommends new mechanisms to collect and use social statistics and data. The report 

points to a number of gaps in the information available to planners and the lack of 

analytical capability within the administration and it strongly suggests that, in the first 

place, work is needed to determine what actually needs to be evaluated, but makes no 

suggestion on the technique and methodology to be employed. It further points out 

that, in several countries studied (Holland, France and Norway) the problem of co 

ordinating social research and planning has yet to be solved.

This investigation seeks to contribute to the process in its embryonic state by 

explaining the use of two approaches which seek to assess the financial performance
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of a small segment of social action in the State, that is sheltered workshops. The data 
obtained will be usable as part of a planning tool to determine efficiency and indicate 
how welfare funds might be allocated.

Most sheltered workshops are managed by voluntary agencies. Since the bulk of 
funds derive from the state to the mandated agencies, agencies can be viewed in 
principle as within the public sector.

Westwick,(1989) writing of the special problems of the public sector says that:

It appears to have become generally accepted that achievement in the public 
sector should be measured by the '3Es':

1. Effectiveness - the extent to which objectives have been achieved;

2. Efficiency - the extent to which outputs have been maximised in relation to 
inputs;

3. Economy - the extent to which inputs have been minimised.

These are the normal definitions but are not the only ones. For example Maxwell 
(1984) devised a set of indicators which can help to define the range of criteria which 
could gauge the performance of an organisation:

Effectiveness... the extent to which objectives are achieved
Efficiency... the ratio of benefits to cost.
Equity... equal treatment for equal need.
Appropriateness... relevance to need.
Acceptability... to individuals, groups and society at large.
Accessibility... in terms, e.g. of time and location.

Lawry (undated) in his book "Measuring Performance of Voluntary Organisation", 
lists the following as specific to voluntary agencies:

Cost indicators.
Take up or occupancy indicators. 
Impact or result indicators. 
User reactions.

There are a number of stakeholders in the process of providing sheltered work, the 
government who mediate welfare derived from the tax payer, the organisation and its 
staff who manage the sheltered workshop, and most importantly the person with the
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disability who works in the sheltered workshop. Each would select from these 
evaluation criteria quite different priorities. Managers have a special problem in so 
far that they must balance the "social" criteria against the "economic" criteria and in 
the climate where welfare funds are short, managers have an ambiguous position on 
which criteria to apply.

Managers are in a similar ambiguous position as to which criteria to apply. While 
accurate performance measurements may be a good way of demonstrating success, a 
poor rating may provoke defensive criticism of the accuracy of the figures, the 
organisation's special environment, its inadequate assets and so on. On the other 
hand, if a company demonstrates success, this is reflected in the manager's salary, the 
share price and reduced vulnerability to take over. Public organisation success, for 
example, by having lower cost units, may have the perverse effect of reducing next 
year's budget allocation.

The tendency in the open market is to set benchmarks of one kind or another, in order 
to measure progress. Managers in sheltered workshops will not be able to avoid this 
trend and in the case of sheltered workshops, benchmarks may be production and 
quality. The introduction of ISO3000 and similar standards will increasingly turn 
managers attention to forms of benchmarking. [ISO.3000.(1988)].

Perhaps managers themselves in the current climate are in "sheltered employment"!. 
In the view of Al-Naji et al (1993):

They, (managers) may be facing a radical culture shock, and be confronted by 
Leibenstein's theory of "X-inefficiency" which explains organisational 
inefficiency. According to this theory, without competition in the production 
market, X-inefficiency will persist. The theory assumes that the quality of a 
manager's decision is a variable, depending on the degree of pressure, which in 
turn is determined by the environment of the organisation.

In the new Irish Health Strategy environment where there may be competition to 
obtain government funds, and where "value for money assessments" will be in place, 
managers will be forced to develop measures to evaluate efficiency, to maximise 
outputs and outcomes, given a level of input. They will face the sometimes 
unpalatable fact that performance measurement in terms of relative efficiency is not 
neutral but can be used as a weapon with which to exercise control or influence by 

public service fund managers.
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Up to this point, Irish public service fund managers allocating costs to sheltered 
workshop projects, (and service projects for the learning impaired generally) have 
avoided the use of measures of production technology, that is, an evaluation of the 
efficiency of the activity engaged in to achieve the desired goals of the service 
provider. Managers have preferred, instead, to use measures of input, usually 
spending, or simple output expressed in terms of numbers receiving the services, 
which is not unusual, since historically, the efficiency of the production technology 
has not been an issue.

However, in the future, managers working under the proposed Health Strategy may 
find, as Ganley and Cubben, (1992) predict that "problems in the control of public 
expenditure generally are leading to a growing emphasis on the efficiency of the 
production technology of the public sector".

An agency, whether a health board or voluntary organisation, that is operating 
programmes that deliver services to persons with learning impairment has many 
functions. It will be overseeing scores of distinct programmes within its brief. In 
principle each programme has an output. Measurement of these outputs is 
problematic for they are usually qualitative and lack the physical characteristics of 
"accountability". That is, policy outputs do not usually accrue in discrete physical 
lumps. As Ganley and Cubben (1992) point out, service outputs generally involve a 
client change such as an increment of knowledge or an increased ability deriving from 
education. They warn that These qualitative changes are difficult to quantify in both 
public and private sector services ..".

Clearly the "accountability strand" in the Irish strategy document makes it imperative 
to focus on evaluation of services provided, and it is the intention of this study to 
investigate a potential methodology to carry out that task for the sheltered workshop 
sector of care. In identifying potential approaches, there are many arguments against 
measuring the performance of sheltered workshops simply on the basis of the ratios of 

outputs to inputs.

Some researchers considering the range of analysis tools available to the health care 
manager, object to a numerical approach since they point out that it generates figures 
of average performance expressed in ratios warning that:

In practice an average performance standard will tend to institutionalise 
inefficiency. This can occur because reducing what appears to be obtainable, 
to average standards, acts as a disincentive to further improvement in
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performance. [Ganley and Cubbin,(1992)].

In relation to public sector schemes generally, it has been argued that in the face of 
output measurement problems in the public sector, evaluation should focus on the 
efficiency of the process. For instance, [Ganley and Cubbin,(1992)] looking at 
measurement in the education sector state that:

Costs in financial terms are more tractable to measurement than increments to 
knowledge and ability through tests, scores etc. In practice this meant 
efficiency studies have emphasised the input dimensions of efficiency.

This in essence means that cost per place, or some such numerical quantity expressed 
as a ratio is the input quantity most easily measured and is therefore generally used. 
However, Byrne et al (1995) writing of accountability, point out that while there is 
clear legislation (Ministers and Secretary Act 1924-1980) in relation to costs 
measured in monetary terms, "accountability for non-financial aspects is much more 
diffuse and limited by a lack of formal, systematic specification of performance 
objectives and targets". The difficulty of establishing performance specifications 
suggests a natural bias toward the use of purely financial indicators of inputs and 
outputs.

In the sheltered employment sector, to consider only the outputs in terms of the value 
of products manufactured and the inputs in terms of monetary subsidies, would not 
take into account the numerous non-monetary inputs and outputs, for instance the way 
in which social needs are met in the workplace and perhaps the enhanced quality of 
life that derives from attendance. McGrath (1995) points to many advantages of, as 
she terms them, 'community business'.

In allocating state resource to sheltered workshops, exogenous characteristics make it 
difficult for the fund manager to determine which operating units are inefficient in 
converting their multiple inputs into multiple outputs. Another issue of relevance to 
the fund manager, is the extent to which subsidies can be minimised in order to fit in 
with the policy of reducing public expenditure.

Johnes and Taylor, (1990) argue that:

No one has yet devised even a single indicator of performance which 
commands wide support amongst the academic community. Performance 
measurement is still very much in its infancy and those using performance 
indicators, whether they refer to teaching or research activities, should use
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them with great caution and considerable humility.

There is evidence to suggest that Voluntary agencies, who are the largest provider of 
sheltered workshop services in the State agree that research is required into this sector. 
For example, a report on Sheltered Employment prepared by CNEASTA, [CNEASTA 
(1993)] drew attention to the unresearched nature and unstructured characteristics of 
the sheltered employment sector in Ireland. The report suggests the need for an 
examination of the internal workings of the Sheltered Employment sector, such as has 
been done with GP practices, and other specific areas of healthcare.

The aim of this particular study therefore is to examine two possible ways to assess 
the performance of sheltered workshops in order to determine relative efficiencies 
within the sector.

Reference has already been made to the relationship between voluntary organisations 
and the State. At the core of the tensions that exist, is the lack of any recognised base 
or framework for service providers or flinders to negotiate subventions.

Sheltered workshops are now included in that part of Irish government social policy 
directed towards the care of persons with learning impairment. The execution of these 
policies consumes significant welfare funds. As yet no research has been done to 
investigate ways in which the magnitude of subsidies paid by the state to workshops 
should be assessed, or how the efficiencies of sheltered workshops should be 
evaluated.

This research examines sheltered workshop operations from the point of view of the 
fund manager, and examines what financial criteria are currently in use to evaluate 
their performance. It looks at the underlying policies behind their establishment and 
why they are seen as part of a continuum of care for those with learning impairment. 
The relationship between the policy and the way in which financial criteria are 
adopted is discussed.

In this thesis the traditional methods of measuring performance in production units 
using financial ratios are examined in relation to a group of sheltered workshops. The 
results are compared with those obtained using Data Envelopment Analysis and the 
extent to which each method reflects the environmental factors present in sheltered 
workshop operations is examined. These methods are examined to see to what extent 
they will provide further information that can be used to inform workshop
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management on how efficiency can be improved, and informs the fund manager on 
how subsidies can best be calculated. There is also discussion on whether, and to 
what extent, the two methods can be brought together.

At its core, this research seeks to evaluate the performance of a selected number of 
sheltered workshops using two methods. The data obtained by survey is entirely 
quantitative and is largely but not entirely obtained from management accounts 
prepared in a standard discrete form of data found in management accounts.

All the data used is secondary data derived from the financial records of the sheltered 
workshops surveyed and collected by access to the organisation's records. Nearly all 
data used may be regarded as having a high degree of validity since in all cases the 
management accounts had been subject to formal audit by the organisation's auditors.

The next section, Chapter Two, "Literature Review", examines the literature in areas 
relevant to this investigation. Initially problems of definition are examined since even 
a cursory view of the sheltered workshop sector of healthcare delivery reveals 
differences in meaning in the terminology used by managers. For instance, a 
workshop that has a dual function as a training and production unit is termed a 
"sheltered workshop", as are others that have only training programmes in place. Yet 
others operate as day centres catering only for people who have very low ability who 
are not able to be productive in any commercial sense. Sometimes these units are 
called activation centres, but in the listings of centres operating in favour of disabled 
persons it suits management and agencies to call these units "sheltered workshops" 
usually because there is an advantage in the securing of grants to describe them as 

such.

Chapter Two goes on to explore the rationale for providing sheltered workshops in 
relation to the philosophical and fundamental issue of whether "work" ought to be a 
factor in the care of people with learning impairments. The Irish State's policy is 
outlined and also how it has been translated into an employment law framework. 
Basic legal issues relating to the status of the "worker" are examined.

Since almost by definition such workshops cannot operate in the same way, and 
cannot be evaluated in the same way as the usual commercial operation, the literature 
is examined to see the range of evaluation approaches that might exist, and the 

limitations of traditional ways of measuring factory performance when applied to 

these "specialist" workshops.



INTRODUCTION ,4

Chapter Three, "Methodology" discusses the rationale and the problems involved in 
the evaluation of relative efficiency. The measurement of sheltered workshop 
performance using conventional management ratios is considered, and as an 
alternative, the operational research technique termed "Data Envelopment Analysis".

In Chapter 4," Findings", twelve sheltered employment workshops are subjected to 
ratio analysis and the alternative, DBA based analysis. Their performance is 
compared using these two methods of evaluation. Using both methods, the extent to 
which different sets of data may be obtained on production technology efficiencies is 
examined.

Chapter 5 is a discussion of the findings on a ratio based and a DBA based analysis of 
twelve sheltered employment units and the extent to which the results generated 
reflect perceptions of managers.

The final chapter, "Conclusions", draws together the conclusions arising from this 
study and suggests areas for further investigation.
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CHAPTER TWO 
LITERATURE REVIEW

Clearly it is necessary to establish what is meant by a "sheltered workshop" and to 
consider the reasons why society should imagine that work is a necessary component 
in a healthcare delivery system, where the beneficiaries are people with a learning 
impairment. However, since the focus of this research is to examine ways of 
estimating efficiency of sheltered workshops from the perspective of the fund 
manager, no in-depth study of the philosophy underlying the provision of work is 
attempted. There may be other ways of meeting the social needs of learning impaired 
service takers, but it is not necessary to examine these for the purposes of this paper.

Having explored some of the historical thinking that lies behind the current provision 
of workshops, the way in which the Irish State has set about putting in place a 
framework for this provision, with some of the shortfalls, will be examined.

The focus of the study is an evaluation of relative efficiency in sheltered workshops. 
Two measurement tools will be used. Firstly, the method of management, or financial 
ratios. This is the common accounting tool used for performance measurement in 
terms of performance indicators expressed in, say, per unit cost. The second 
measurement tool will be based on data envelopment analysis (DEA). Inputs and 
outputs required for the calculations will be based on numerical information. The 
interpretation of results will require consideration of the rationale lying behind the 
provision of sheltered work, and some of the management issues involved in the 
operation of workshops.

Some definitions and goals of sheltered work
American literature refers to the problem of definition when approaching an 
evaluation of rehabilitation schemes, Szymanski and Parker (1987), commenting on 
research that they had undertaken say that:

The different definitions result in samples that were not comparable. [They 
continue] The substantial variations within each option warrant a cautious 
approach.

The position is no different in the Republic of Ireland when sheltered workshops are 

being studied.
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In their book "Managerial Accounting", (evidently writing from an accountant's point 
of view) Ricketts and Gray (1988) draw a distinction between organisations that are 
profit seeking, and those that are "not-for-profit" and service orientated.

This distinction is not sufficient as a definition for sheltered workshops, since it could 
describe many kinds of public service activity. However, it is within the "non-profit" 
classification that Whitehead (1987) suggests a useful definition:

A work oriented rehabilitation facility operating in a controlled environment 
for the purpose of providing employment related services.

Motion (1992) provides both a definition of sheltered work and of disability and this 
is quoted earlier in Chapter One. Morton also draws attention to a definition put 
forward by a care service agency, that is:

The National Council on Employment of Disabled People defines a person 
with disability as"...someone who, because of physical, sensory, mental or 
psychiatric impairment is handicapped in realising his or her potential in the 
market place."

For the purposes of this study, the term "Sheltered workshop" is defined in the terms 
that Whitehead uses, and they are said to operate in the "not-for-profit" sector, to use 
Ricketts and Gray's terminology. In contrast "open market workshop" is used to 
indicate a manufacturing entity operating for profit in open market commercial terms 
with no subsidy from welfare fund sources.

In a paper explaining the objectives and goals of sheltered employment operations 
within the context of the Irish State Prendergast (1986) points out that:

The objective is to provide fulfilment, job satisfaction and training on an 
ongoing basis for personal development of the individual in order that he 
realises his full potential. There are a number of such centres based in local 
communities.

There is no mention here of the profitability of the workshop, but if the objectives are 
as stated then the inputs needed to offer clients training and personal development will 
have a cost which subtracts from profit in a commercial sense within the workshop's 

profit and loss accounts.

In considering the profitability of sheltered workshops, or of any other workshop, the
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productivity of the workforce is a key factor. On this subject Gluskinos and Popper 

(1991) in their study of handicapped employees from a performance point of view say 

that "disability represents a departure from the norm in terms of the performance of 

the individual."

The workshop's "profitability" might be the movement of individuals from total 

dependency on welfare funds to being part of the general labour market. McGrath 

(1995) seems to see a valuable role for workshops as part of a range of employment 

related services for which the overall aim is to promote integration.

Nature and importance of work
It is difficult to legitimise the concept that the provision of work to people with 

learning disabilities is to their benefit and to the benefit of society. Perhaps 'client 

change' could be achieved with another kind of care programme. With the 

disappearance of work for a large proportion of the population (especially those with 

low skills) perhaps it is a futile exercise to run rehabilitation care programmes as 

Prendergast (1986) describes. Be that as it may, the argument that now results in the 

State investing in work-based rehabilitation programmes, as sheltered workshops are, 

lies deep in Western culture. Tawney (1922) comments that:

The labour which he (the Puritan) idealises is not simply a requirement 
imposed by nature, or a punishment for the sin of Adam, it is itself a kind of 
aesthetic discipline, more rigorous than that demanded of any order of 
mendicants - a discipline imposed by the will of God, and to be undergone, not 
in solitude, but in the punctual discharge of secular duties. It is not merely an 
economic means, to be laid aside when physical needs have been satisfied. It 
is a spiritual end, for in it alone can the soul find help, and it must be 
continued as an ethical duty long after it has ceased to be a material necessity.

It is not part of this study to trace the moral and ethical path that has led to a view in 

Judeo Christian Western society that work is good and necessary. However, in 

considering the economics of even sheltered workshops the underlying reasons for 

providing work seem relevant. If public policy based on whatever grounds dictates 

that work should be provided, then in evaluating the economics of sheltered 

employment the argument for that policy becomes a factor. Certainly, when the costs 

of a policy become an issue, the arguments lying behind its creation should be 

reviewed.

Baldwin and Hatersley (1991) in discussing the impact of sociological ideas on 

policies for people with a mental handicap state:
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The J Committee (1979), an enquiry into mental handicap nursing, was 
influenced by the concepts of integration and normalisation. Previous reports 
have started with the review of current services and practices and then made 
suggestions for incremental changes in the pattern of services. The J 
Committee took a more radical approach and started with a philosophical 
discussion of the rights of people with mental handicap and then proposed a 
model of care. Their first principle emphasised the rights of individuals to a 
normal life: Mentally handicapped people have a right to enjoy normal 
patterns of life in the community, with a model of care based on the principles 
of integration and stressing the rights and values of people with a mental 
handicap.

Tawney puts forward a Christian argument for the provision of work, and the J 
Committee beginning from a human rights position echoes that argument. The same 
view appears in Declarations by the United Nations [Article 22 and 23 of the 
Universal Declaration of Human Rights (1948)] which says "Everyone has the right to 
work, to free choice of employment, to just and favourable conditions for work and to 
protection against unemployment."

Again Articles 2 and 3 of the United Nations Declarations on the Rights of Mentally 
Retarded Persons (1971) state that:

The mentally retarded person has a right to economic security and to a decent 
standard of living. He has a right to perform productive work or to engage in 
any other meaningful occupation to the fullest possible extent of his 
capabilities.

Rather more specifically in the context of this study, Article 53 of the Charter for the 
'80s -Rehabilitation International states:

Wherever possible, people with disability should be placed or find work in 
open employment. For those who cannot cope with competitive work and 
employment, sheltered or semi-sheltered conditions should be provided in 
sheltered workshops.

Since the august bodies quoted above do not spring from an exclusive Judeo Christian 
root, but represent a much wider culture, it seems that society in general views the 
provision of work as a necessary function of the state. It would be wrong to think that 
'work' can only occur at the factory work station, office desk or in a myriad of 
traditional ways, but here we are only looking at the rationale lying behind current 
provision of service on the traditional sheltered workshop model.
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A further strand to the argument that the provision of work is a good and proper thing 

for those with mental impairment, arises from what has become known as the 

principles of normalisation.

Normalisation principles have been defined by NIRJE (1969):

Making available to the mentally retarded, patterns and conditions of everyday 
life which are as close as possible to the norms and patterns of mainstream 
society.

People in the mainstream of our society certainly view work as the norm and it is seen 

as a valorisation of the individual, as O'Brien (1981) points out it is an activity that is:

The use of means which are valued in our society in order to develop and 
support personal behaviour, experiences and characteristics which are likewise 
valued.

O'Brien uses this definition originally introduced by Wolfensberg (1977) to introduce 

the concept of social role valorisation. One could say that the person who has a 

learning disability, who engages in work experiences and becomes valued in our 

society, experiences the valorisation that O'Brien speaks of.

The Irish National Economic and Social Council investigated major issues in planning 

services for mentally and physically handicapped persons. Faughnan and O'Connor 

(undated) commented:

The need to work is a very basic need in modern society. It gives a person 
status, dignity and self-dependence through being a contributing member of 
the community. The need is not less real among the handicapped population 
although it is often more difficult to meet.

They are very positive when they concluded that The handicapped person has the 

right to work'.

Wolfensberger in his book "The Principles of Normalisation in Human Services" 

[Wolfensberger (1972)] asserts that:

for maximal normalisation , all adults will be expected to work during week 
days, either in community work-shops or in competitive employment.
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Prendergast (1986) remarks, referring to Irish society that:
As society is currently structured, work is considered by most people to be 
very important, having a paid job is valued by our society. A certain amount 
of status goes along with it. Earning a wage helps to increase the self-image of 
the worker.

She further comments that:

Being unemployed affects our dignity and self-respect and affects our ability 
to participate in the community. For young people with special needs 
(learning disabled) wishing to prove themselves in society, being unemployed 
and unoccupied has important negative consequences.

In the context of the Irish Republic, the concept of employment for persons with 

learning disability probably has its beginning in the mid nineteenth century. George 

Kidd Vice-president of the Dublin Pathological Society writing in 1866 Kidd (1866) 

states all countries, except Ireland, had established institutions based on the idea that:

while almost all idiots are capable of having their condition greatly 
improved, a very large proportion of them can be so taught as to enable 
them to take a place in society; to acquire habits of industry and 
application, so as to support themselves instead of being a burden on 
others.

Kidd's paper 'An appeal on behalf of the imbecile children of Ireland' [Kidd (1866)] 

drew attention to the reluctance of the authorities in Ireland to recognise the needs of 

children with learning impairment for training and education in order that they might 

be given the means to earn a livelihood. He points to the economic advantages 

quoting the North British Review (August 1863):

if we examine the question as one of political economy, and not one of 
mere philanthropy, it seems certain that, however costly the proper care 
and education of our idiots and imbeciles may be, the cost of 
neglecting them will be greater.

He argues that emergent public health care policies will result in more of these 

persons entering adulthood and they will be:

maintained in idleness if not trained to the kind of labour they are fitted 
for.

According to Kidd, a Lord Abercrombie in 1803 began to develop what was then new
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thinking on the training and employment of "idiots". It appears his work and that of a 
Dr. Poole of Aberdeen was neglected in Britain and it was left to a French physician, 
M. Ferrus, to be first in the field. In 1828 M. Ferrus organised in France a school for 
persons with learning impairment, teaching them "habits of order and industry". Kidd 
states that not until the Misses White opened a "small asylum in Bath" in 1846 was 

there any practical effort made to provide systematic training in England, but that at 
the time of writing his paper in 1866, nothing except some isolated attempts, existed 
in Ireland. Kidd quotes Lord Carlisle as arguing that:

much may be done that by ministering to the requirements of both the 
physical and moral organisation, orderly habits, steady 
employment.......may be introduced and developed into all their
multiplied and goodly results.

Kidd's paper reviews American and European initiatives in the first half of the 

nineteenth century and provides several evaluations of centres established during that 
period and directs his readers to the lack of facilities in Ireland. He concludes by 
quoting Lord Carlisle's plea that "an asylum for idiots ought to be no longer wanting 

(in Ireland)."

Evidently, there appeared to be a groundswell of opinion in those times that training 
and employment for those with learning impairment was necessary and by the end of 
the century many of the religious orders and trust organisations had become 
established, for instance The Home for Crippled Children in 1872 at Bray and a little 
earlier in 1869 Stewart's Hospital near Dublin, all of which provided training and 

employment as Kidd recommended.

In modern times policy is expressed in the Government Programme for Economic and 

Social Progress [PESP (1990)] by recognising the needs of people with disabilities in 
stating that the Government are committed to ensure the fullest possible participation 

and integration by people with disabilities in all aspects of life by:

Providing vocational training, guidance and placement services to ensure 
people with disabilities have a quality of opportunity in employment.

So much for the philosophical arguments and Irish public policy that justifies welfare 

expenditure on sheltered workshops. But what of the economics?

The economics of sheltered employment
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Faughnan and O'Connor (undated) seem to think that there is an economic benefit to 
the State when they say:

The development of opportunities for the handicapped worker makes sound 
economic sense for the community; this has been illustrated in studies which 
point to the purely economic benefits of investment in rehabilitation, arising 
from increased productivity and reductions in the cost of care for the 
unemployed person.

They quote Dr. Garret Fitzgerald as commenting on this matter as early as 1968 when 
in some ways he echoed (Kidd 1866) and stated:

It would be difficult to think of a more productive social investment yielding 
such a high return through the reduction of employment system payments and 
through the enhancement of a productive potential community.

The field work associated with this study shows generally, no evidence of profit 
making by sheltered workshops, where people with learning disabilities are the 
predominant members of the workforce. In a study of sheltered workshops in Wales, 
McGrath (1995) found that in most schemes a statutory subsidy was seen as essential 
to offset the lower productivity of the disabled worker. Nor have any studies in the 
Republic of Ireland been found that support a view of'high' return in monetary terms. 
On the other hand, if Faughnan and O'Connor are referring to investment in general 
rehabilitation projects, then their point may be well made.

They refer to work done in 1974 by Prof. Ciaran Kennedy demonstrating that there is 
strong support for the argument that rehabilitation is worthwhile in economic terms, in 
the sense that handicapped people can be made partially self sufficient. He concluded 
that it appears very likely that the State receives more than it spends on rehabilitation. 
His view, say Faughnan and O'Connor, is supported by O'Toole, (1979) who asserts 
"that the economic value of vocational rehabilitation to society is tangible and 
identifiable. Rehabilitation is an investment that pays society for its efforts".

So, in Ireland established policy is the provision of sheltered employment for persons 
with mental handicap, but, an individual workshop cannot be expected to be profit 
making in terms of its financial profit/loss account. This is because the cost of 
achieving its 'social' objectives, in providing a service to a labour force with low 
productivity, mitigate against this. On the other hand, though a loss maker in 
financial terms, it seems that there are wider public benefits and that the perception of 
the public that providing work for persons with learning disabilities is justified, in
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terms of a general rehabilitation value i.e. it is an end in itself.

Workers in sheltered employment; employee or service taker?

In the Irish Republic, is the public policy to provide work discharged in sheltered 

employment as a service, or as an employment in the legal sense? The answer to this 

question determines additional factors in evaluating workshops especially if a 

comparison is attempted between the with profit sector of industry and sheltered 

employment. This is because of the substantial contribution to the cost of industry 

when a business is conducted within employment law (e.g. statutory payment to 

workers, minimum wages and taxes).

Murdock (1993) describes an employee as:

A person who is under a contract of service to another person, called the 
employer, under which the employer has the right to direct the employee not 
only as to what is to be done but as to how it is to be done.

On the other hand, writing of employers, Murdock states:

Employer, duty of. An employer has a duty to provide a safe place of work, 
proper equipment, processes and a safe system of work.. He must provide 
adequate training and instruction and he must not require the employee to do 
anything unreasonable or illegal. He must pay wages or other remuneration 
but he is generally not required to provide any actual work except where the 
employee requires work to develop and maintain specialist skills relevant to 
the job.

Although under Murdock's definitions, the management of a sheltered workshop 

seems to be an "employer", the worker may not be an employee! There is no contract 

of service, extant between the worker and management. The duties that Murdock 

says are laid upon the worker cannot be discharged because of the mental capacity of 

the worker. The remuneration payable to the worker is restricted by law to a level that 

bears no relationship to his work capacity and is made up to a living allowance by a 

welfare allowance determined by disability level.

There is a substantial body of statute law in Ireland regulating the employment of 

labour, however, the undefined relationship of the worker in a sheltered workshop to 

the owners (be they a charity or a state agency) seems to leave these workers outside 

the definition of "employee" used in certain statutes. This is an imprecise area needing 

much clarification but it appears that handicapped workers are exclude from benefits
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under some statutes, for example:
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STATUTE.
Max hours of employment excluded
Factory Acts included
Common Law included
Criminal Law included 

Rights of redress for personal injury included
Health and Safety Law included
Job security excluded
Redundancy excluded
Grievance and arbitration excluded
Minimum wages excluded
Contract of employment excluded
Holidays excluded

Each of the legal requirements listed has a cost implication for the open market 

employer, but all need not be included by the sheltered workshop manager in his 

accounts, hence comparison would not be on a like with like basis.

The nature of the relationship between the worker and the management seems to have 

characteristics which are so different to commercial employment as to make it 

impossible to evaluate a sheltered workshop under the same criteria as an open market 

enterprise. It appears that the worker is not an employee in a legal sense and yet he 

acts in the same way as an employee. The manager is operating a rehabilitation 

service, yet he acts as an employer.

On balance, it seems that sheltered workshops are a service, not intended to be profit 

making, and not capable of being evaluated on the same basis as open market 

factories. Therefore, standard profit and loss ratio accounting is not appropriate as a 

measure of performance of a sheltered workshop.

Evaluation: some perspectives
A central problem for the healthcare manager is making choices on whether to reduce 

or increase investment in a particular programme. For the purchaser the problem is 

deciding whether to increase or decrease expenditure on some type of care. For both 

the problem is similar, their choices are ill-informed and tend to be made on the basis 

of provider assertions and purchaser hopes. It is an unsatisfactory way to allocate
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scarce resources. This problem is pointed to by McCann et al (1992) who say:

Both purchasers and providers require information about the costs of options 
to enable them to make informed decisions about which treatments to fund.

In providing this information and considering an evaluation appropriate to assess the 

performance and relative efficiency of sheltered work it will be necessary to decide 

from which perspective sheltered workshops should be evaluated as Rossi and 

Freeman (1989) point out:

One must first decide which perspective to take in calculating costs and 
benefits. What point of view should be the basis for specifying, measuring 
and monetarizing benefits and costs? In short costs to and benefits for whom. 
Benefits and cost must be defined from a single perspective, because mixing 
points of view result in confused specifications and overlapping and double 
accounting. Of course, several cost benefit analyses for a single programme 
may be undertaken, each from a different perspective.

Financial accounting policies used in the valuation of with profit manufacturing units 

might apply, but are they appropriate to a sheltered workshop? It is necessary to look 

at with profit accounting policies.

Financial accounting policies based on ratios have been used by managers for a long 

time. Foulke, (1968) mentions them being used in "the last few years of the 

nineteenth century." 1

Management ratios are the most common evaluation tool used in that sector of 

manufacturing business that is part of the open market. Ricketts and Gray (1988) point 

out that in the marketplace manufacturing businesses operate in many ways. They say:

The common language of business is finance .... ratios that are financially 
based provide (in financial terms) a well-understood means of measuring 
performance in financial terms.

Walsh (1993) argues that the financial ratios are fundamental measurements of 

performance, when he says that:

All commercial enterprises use money as a raw material which they must pay

^ Quite incidental to this study is an historical note that appears in Westwick C A (1989) "The earliest reference I have so far come across to management 

ratios is in To Coin a Phrase A Dictionary of Origins, E Radford and A Smith, Macmillan, 1981, which informed me that the origin of the phrase 'going nineteen to the 

dozen' usually reserved for the compulsive talker, was in fact originally a standard of efficiency for Watt's steam-powered pumps used in the Cornish mines from the 

1770's on We read, for example, This week Wheal Fortune hath gone nineteen to the dozen', that is, had raised 19,000 gallons for every twelve bushels of coal used"
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for. Accordingly they have to earn a return sufficient to meet these payments. 
Enterprises who continue to earn a return sufficient to pay the market rate for 
funds usually prosper. Those enterprises that fail over a considerable period to 
meet this going market rate usually do not survive.

Walsh also points out:

The big issues in considering the performance of a business are assets, profits, 
growth, cashflow. Measurement of performance is usually defined in terms 
of:

- Return on assets
- Return on net assets
- Return of capital employed
- Return on invested capital (among others)

This financial ratio approach to the measurement of business derives from the 

perspective of the investor, or owner. Ricketts and Gray (1988) explain the use of 
these ratios when they say:

These ratios measure the performance of organisations that have as an 
objective profit, seeking to provide goods and services that will earn an 
acceptable rate of return on the owner's investments. If profits fall below a 
certain level investors will withdraw their funds and place them in a more 
lucrative venture.

These writers make it clear that when the business activity has as its objective returns 

on investment which benefit the investor by maintaining solvency and development, 

then the accounting perspective is based on financial ratios.

Where the Irish State involves itself in promoting business it seems to take a similar 

view. O'Connor and Lyons (1982), comment that:

In the evaluation of business ideas by the Irish Development Authority (IDA), 
the examination of projects centred on finance, and the view taken by 
entrepreneurs themselves was that the performance of their venture, was 
decided by financial success.

An example of the view taken by a leading Irish company found in their internal 

accounting policies, is that financial ratios describe the performance of the company 

in the best understood way. [Bewleys (undated)].

Where the objectives of an organisation are those described by Rickets and Gray
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(1988) as "profit seeking", profitability is, ultimately, the criterion on which efficiency 
is judged and in measuring the performance, financial ratios are the key indicators. 
Westwick (1989) believes that management information is more useful if it is in the 
form of a ratio rather than an absolute figure.

What of the organisation whose objectives are not profit, but who are engaged in 
similar business activity, in the same market place, and who are sometimes termed 
"sheltered workshops.?"

It has already been argued that for reasons derived from the monetary implication of 

employment law and the service nature of its objectives, the evaluation of a sheltered 

workshop on the same financial basis as an open market workshop, will not provide a 

fair view of performance. The way in which open market enterprises are valued on a 

monetary ratio basis has been outlined. Now further difficulties in using a ratio 

approach are discussed.

First, the "not-for-profit" implication of sheltered workshop operation can be 

understood from Kiernan (1987) who comments:

Sheltered workshops are probably society's most difficult organisations to 
manage. The historical dilemma for sheltered workshops has been the 
necessity to respond to the sometimes conflicting industry and client needs. 
However the long-standing mission of sheltered employment has been one of 
responding to the needs of clients while providing opportunities to engage in 
employment.

The very dilemma that Kiernan speaks of lies at the core of agreeing on what basis 

workshops activity should be evaluated.

The definitions given earlier make it clear that the characteristics of the workforce and 

the ethos under which they are managed are radically at variance to those of a with 

profits workshop.

Quoting Woninsky et al (1973), Power and Marinelli (1974) point out:

- the production function of the sheltered workshop is meant to be ancillary to 
the main theme of rehabilitation, but it has often dominated the scene. 
Production is seen by these writers as the prod that moves the workshop into 
the area of marketing its products.
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Knight (1993) investigated the activities of sheltered workshops in Wales that catered 
for people with learning difficulties. He found that management saw as one of their 
objectives:

to provide an environment in which people with a mental disability may live a 
normal and independent life. The staff try to build self-confidence and esteem 
through four main principles: meaningful work (with the accompanying 
calculated risk to workers); no failure (and positive reinforcement when 
mistakes are made); being treated as an individual (and the authority that 
gives); and being part of the community through providing a service to that 
community. The explicit goals are self-reliance and independence.

In addition, Ganley and Cubbin(1992) say referring generally to public sector 
measurements, that:

A programme will typically produce multiple outputs. It is often the case that 
these will be qualitative and will not have the physical characteristic of 
countability.

Rossi and Freeman (1989) stress the need in any evaluation to define the perspective 
of the evaluator; clearly, the care service manager's perspective in valuing the 
performance of a sheltered workshop is not likely to be the same as an industrial 
manager. For the care programme manager the use of financial indicators becomes 
uncertain as indicators of performance. He needs a different perspective and an 
analysis tool other than simple input and output ratios.

The valuation of the performance of sheltered workshops is very much guided by 
which perspective the evaluator takes.

The Irish State has stated its intention to provide from public funds rehabilitation 
services. Section 68 of the Irish Health Act 1970 states:

1. A Health Board shall make available a service for the training of 
disabled persons for employment suitable to their conditions of health 
and for the making of arrangements with employers for placing 
disabled persons in suitable employment.

2. For the purpose of sub-section 1, a Health Board may provide and 
maintain premises, workshops, farms, gardens, materials, equipment 
and similar facilities.

To discharge their obligations in respect of section 2 of the 1978 Act, in general, Irish
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Health Boards have chosen to fund voluntary organisations. No doubt statutory and 

voluntary organisations would concur with Love and Shaw (1981) when they point 

out that:

There is a public demand for evidence that social welfare programmes are 
using money wisely, and in times of fiscal constraint the demand for 
accountability increases.

However, attempting to provide this evidence seems to have run into difficulties when 

traditional accounting ratio methods have been used. Ganley and Cubbin (1992) 

remark:

Recent public expenditure White Papers have placed increasing emphasis on 
value for money and efficiency including a total of around 1800 output and 
performance measurements for government spending programmes. Any 
selection of these reveals, however, they are mainly traditional ratio measures 
such as unit costs and throughput.

Concerning sheltered employment programmes in the UK Dutton et al (undated) 

remark that:

Sheltered employment and sheltered placement scheme programmes have 
been running in the UK for a lengthy period of time without any clear 
indication of the net impact of the programme, either on the beneficiaries or on 
the public purse.

Dutton's paper only examines the net exchequer cost of sheltered employment and 

states that the main message of the research is that sheltered employment has a net 

cost to the public purse.

But "net cost to the state" is by no means the whole of the evidence required to decide 

whether welfare programmes are using money wisely. A broad evaluation is required 

and Palfrey, Phillips and Thomas(1992) stress the need for evaluation studies that 

involve the collection and analysis of comprehensive data, since, they say, this can 

provide vital information concerning the deployment of resources. They argue that 

evaluation will result in policy programmes being assessed in terms of their cost 

effectiveness and efficiency. Such a broad evaluation of sheltered workshops is not 

being attempted in this study because its focus is on the performance of the individual 

workshop and its efficiency relative to its peers. Absolute values will not be 

considered, only relative values. As Ricketts and Gray (1988) point out:
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Managers often compare a company's result with those of competitors or with 
industrial averages. Looking at competitor's performance may help managers 
to establish standards for their own performance. There may be good reasons 
for one organisation's performance to differ from another, but managers should 
know and understand these reasons. Differences in performance may also 
stimulate managers to ask how their firms can perform better.

This approach is no less valid for the sheltered workshop.

Commenting on the public sector generally (of which sheltered workshops form part), 
Barrow and Wagstaff (undated) point to government departments such as the 
Department of Health, acknowledging that performance indicators developed to date 
shed relatively little light on the question of efficiency since they focus on input usage 
and throughput rates (see, for example, DHSS (1983)).

Barrow and Wagstaff add that:

dissatisfaction with the current performance indicators - and, indeed, with their 
precursors has led several researchers to try to improve on them using 
statistical and other quantitative techniques.

Fortunately the recent interest amongst policy-makers in performance indicators has 
coincided with a renewed interest on the part of academics in the problems of 
efficiency measurement. The result has been the development of a large number of 
new methods for measuring efficiency. Most of these have in common the concept of 
the frontier as attested by the bibliography compiled by Seiford (1990). Efficient 
organisations are those operating on the cost or production frontier, whilst inefficient 
organisations operate either below the frontier (in the case of the production frontier) 
or above the frontier (in the case of the cost frontier).

Dyson, Thanassoulis and Bousifane (1990) confirm Seiford's view by pointing out 
that across a range of activity there is an increased concern with measuring and 
comparing the efficiency of organisational units such as local authority departments, 
schools, hospitals, shops, bank branches and similar instances where there is a 
relatively homogeneous set of units. The usual measurement of efficiency, that is, the 
ratio of outputs to inputs is often inadequate due to the existence of multiple inputs 
and outputs related to different resources, activities and environmental factors.

The input and output ratio approach has already been discussed, as the common way 
of measurement used for profit making workshops, and it has been argued that this
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may be unsuitable for sheltered workshops, as Dyson, Thanassoulis and Bousifane 
(1990) put it:

An analysis in the above terms (i.e. inputs and outputs) will say little of other 
criteria in what is essentially a care programme mediated through sheltered 
work, such as equity, approval of carers, and the quality of life for the service 
takers.

Such criteria are met by elements that lie in the area of what constitutes a quality 
workplace, i.e. what standards of health and safety are in place (compliance with 
current legislation and good practice), terms and conditions of employment, pay, 
holidays, benefits in kind, what infrastructure is in place in terms of social facilities, 
residential provision and support, health care, social care. Many of these are 
extremely difficult to reduce to pounds investment, and include in the accounts of the 
enterprise; however, DEA is said to address this difficulty

Data Envelopment Analysis (DEA)
According to Charnes et al (1994) the story of DEA began with Rhodes's Ph.D. 
dissertation research at Carnegie Mellon University's School of Urban and Public 
Affairs under the supervision of W. W. Cooper. This work led to the first paper 
introducing DEA in 1978 [Charnes, Cooper and Rhodes (1978)]. Since its 
introduction DEA has generated a large following in the academic sector. Charnes et 
al (1994) draws attention to a bibliography for the period 1978 to 1992 prepared by 
Lawrence Seiford which has 472 articles listed on the topic of DEA.

For instance, DEA has been used to examine general practices in community health 
care [Szczepura et al (1993)], the efficiency of nursing home chains [Fizel and 
Nunnikhoven (1993)] and a host of other areas both in the public and private sector.

The DEA model as advocated by Dyson, Thanassoulis and Bousifane (1990) allows 
relative efficiency measures to be determined taking into account environmental 
factors. This is a useful feature of the method discussed by Janvier and Smith (1994) 
when they use DEA to measure quality in the administration of primary health care. 
They believe that it offers a consistent and helpful "intermediate technology" for 
assessing performance.

In their paper discussing efficiency measurement in the public sector , Barrow and 
Wagstaff (undated) point out that the use of performance indicators that are discrete 
quantities (which financial management ratios are) shed little light on efficiency.



LITERATURE REVIEW 33

They point out that DBA is emerging as an approach that might provide information 
on efficiency, although they are careful to point out problems inherent in DEA that 
need to be examined.

According to Thanassoulis, Dyson and Forster(1987):

DEA has been designed to assess the relative efficiencies of units within the 
set where the inputs and outputs are incommensurate, so that simple efficiency 
measures are difficult to obtain. Examples of such sets of units abound and 
include local authority departments, schools, branches of banks and police 
forces. Published assessments of decision-making units using DEA include 
district courts, by Lewin et al (1982) and schools by Charnes et al (1981).

Again discussing the uses of DEA, Szczepura et al (1993) say that:

Although DEA has not yet been used to any significant extent in healthcare, it 
is a well-established technique for measuring the relative efficiency of units 
delivering similar services. It has the advantage of being able to deal with 
multiple outputs and multiple inputs and does not require subjective or a priori 
trade off between various types of outputs, or the use of prices to aggregate 
input resources. DEA assessment deals best with homogeneous and 
independent units which perform the same function and is of most use where 
there are a large number of units providing identical services in relative 
isolation.

Commenting on the measurements of efficiency in another system of care, a study of 
the efficiency of nursing home chains, Fizelle and Nunnikhoven (1993) note that:

DEA identifies the homes which are most efficient in their use of inputs and 
then measures the extent of relative efficiency of the other homes in the 
sample. These measures indicate the extent to which homes could equally 
proportionately reduce their use of all inputs and still achieve the same level of 
output.

Fizelle and Nunnikhoven (1993) further argue:

DEA adheres to production and cost theory, measures efficiency despite the 
absence of good input price data, provides qualitative information about the 
magnitude of inefficiency of each home rather than an average home, and 
identifies real cost savings possible due to reduced input use while ignoring 
pecuniary savings due to negotiation of low input prices.

It appears that DEA may be used, with caution, in a study comparing the relative 
efficiencies of a group of sheltered workshops. It can be used to obtain an initial
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sorting of units into those that are relatively inefficient. For these inefficient units the 
technique can be used to identify peer groups of efficient units and set performance 
targets for the former by reference to good practice in the peer group of efficient units.

An explanation of the use of Data Envelopment Analysis is given by Anderson, 
Sweeney and Williams(1994):

Data Envelopment Analysis (DEA) is an application of linear programming 
that has been used to measure the relative efficiency of operating units with 
the same goals and objectives. .... the goal of DEA was to identify the 
inefficient units that should be targeted for further study and, if necessary, 
corrective action..... the performance of each organisation was measured 
relative to the performance of all operating units in the same system.

A helpful basic glossary has been written by Sami El-Mahgary that not only explains 
many of the terms used, but provides some good explanations of the use of DEA [El- 
Mahgary (1995)].

The DEA approach uses a linear programming model to construct a hypothetical 
composite operating unit based on all units in the reference group. The output of the 
composite unit is determined by computing a weighted average of the outputs of all 
units in the reference group. The input for the composite unit is determined by using 
the same weights to compute a weighted average of the inputs for all units in the 
reference group. Constraints in the linear programming model require all outputs of 
the composite unit to be greater than or equal to the outputs of the unit being 
evaluated. If the inputs for the composite unit can be shown to be less than the inputs 
for the unit being evaluated, the composite unit will be shown to have the same, or 
more, output for less input. In this case, the model will show that the composite unit 
is more efficient than the unit being evaluated. In other words, the unit being 
evaluated is less efficient than the composite unit. Since the composite unit is based 
on all units in the reference group, the unit being evaluated can be judged to be either 
relatively efficient or relatively inefficient when compared to the other units in the 

group.

Charnes et al (1994) point out that DEA is a body of concepts and methodologies that 
have been incorporated in a collection of models among which are input and output 
oriented models. Within these there are other possibilities, for instance the 
envelopment surface may have constant or variable returns to scale. But in relation to 
the public sector which includes sheltered workshops Ganley and Cubbin (1992),
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suggest the input oriented models for this reason:

input-minimisation...reflects an initial emphasis in government efficiency in 
the UK on the input dimensions of policy, and arguments in the literature 
suggesting that the input side of efficiency is more amenable to scrutiny in the 
public sector where output is often disputed.

Ganley and Cubbin (1992) also warn in the introduction to their book on DBA:

The existing literature has perhaps been over enthusiastic in its reception of 
DBA. The fundamental output measurement and variable selection problems 
are rarely recognised in applied studies.

Referring to the validation of results they draw attention to the fact that DBA 
efficiency coefficients lack a simple test statistic such as would be available for 
outputs from conventional procedures. They advise a descriptive treatment of the 
input and output data which serves to provide some intuition on the plausibility of the 
derived DBA efficiency coefficients. Charnes et al (1994) recommend establishing a 
priori (whether theoretically, from experience, or empirically) the existence of an 
association (or at least a moderate relationship) between the inputs and the outputs.

In this chapter the general argument for public policy providing employment as part 
of the continuum of care of persons with learning difficulty has been set out. The legal 
framework to do this in the Irish State has been outlined insofar as sheltered 
workshops are now an integral part of the healthcare system. But it appears that these 
facilities, although termed "workshops" cannot be measured financially in the same 
way as a clear "with profit" enterprise. However, there is a possible alternative 
available using DBA.
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CHAPTER THREE 
METHODOLOGY

Introduction

Two methods are used to examine an illustrative group of twelve sheltered 

workshops; firstly the method usually termed "financial management ratios." This is 

a method commonly used to measure the performance of factories operating in the 

"with profit" sector of the economy. Secondly the method of data envelopment 

analysis DBA, which is a tool based on linear programming for measuring the relative 

efficiencies of a set of units with the same goals and objectives.

The two methods are not mutually exclusive but can complement each other as will be 

shown. However, they are fundamentally different, each with their own strengths and 

weaknesses.

It is these strengths and weaknesses that are studied and how each method might be 

used by healthcare managers as a basis for the allocation of funds. Kiernan (1987) 

argues that sheltered workshops are probably society's most difficult organisations to 

manage. The task facing managers is complex, consisting of mixed objectives, 

providing a welfare oriented service to attenders, in parallel with maximising outputs 

commercially. Or, to put it another way, managers and staff must care for attender's 

social needs and at the same time force contribution or profit out of the workforce. 

Each manager might weight his objectives differently, making comparisons of 

performance difficult.

This investigation might have proceeded under various models. The aim of this 

chapter is to consider some of the models available. Always, the perspective adopted 

is that of the funder, or manager, who considers minimum cost and maximum 

production efficiency in terms of maximum contribution or profit or the provision of 

the maximum number of work places as his goal.

Evaluation is concerned with judging merit against some yardstick [Phillips et al 

(1994)]. In this investigation the chosen yardstick is the State's interest in cost per 

place, or the level of subsidy, the agency's interest in the overall efficiency of their 

workshops, and managers' interest in components within the production technology 

that affect overall efficiency. This investigation focuses on a comparison of two 

methods of evaluating the performance of a small group of workshops and involves 

choices of input and output variables. This study is not concerned with outcomes
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defined as the impact of services upon intended beneficiaries, always difficult to 
measure as Palfrey, Phillips and Thomas (1990) point out:

the measurement of outcomes, rather than just output (or the number of people 
receiving the service) is problematical and in some cases nearly impossible.

Performance can be defined using a wide variety of organisational effectiveness 
criteria as Brown, Millar and King (undated) point out, as well as traditional accepted 
measurements of performance based on the use of financial instruments. Traditional 
methods assume that these instruments have been prepared in accordance with 
accepted accounting standards.

Many of the problems in the development of comprehensive models arise from the 
lack of agreement on a set of standard definitions for the components of organisation 
performance, [Brown, Millar and King (undated)], especially in the context of 
sheltered workshops.

For example, the use of financial instruments such as profit and loss statements, 
produce results which rely on a relationship existing between performance and profit. 
The variables used to prepare this form of statement will be shown to be an 
inadequate tool for the agency manager or funder when used in the environment of 
sheltered workshops.

Another key component in workshop performance might be 'quality' but the point 
arises as to quality of what. Locke (1994) studied a small group of sheltered 
workshops in the Republic of Ireland from the point of view of quality, using the 
satisfaction of the workforce as the criterion. He seems to conclude, not 
unexpectedly, that there is a tension between production efficiency and his quality 
criteria. Although job satisfaction was of interest to Locke in his study, it might be 
less so to others, especially to Irish fund managers faced with a huge demand for 
places in services for learning impaired persons which cannot be met [EHB (1996)].

Entrepreneurship, defined as "readiness to embark on new ventures: boldness and 
energy" [Collins Concise English Dictionary], might be an alternative criterion for 
performance measurement. This would be of interest to the investor in the "with 
profit" sector but hardly to the agency manager or the funder.

Another criterion might be the extent of penetration into the potential customer base, 
and the extent of revenue surplus in relation to risk. As a criterion this is hardly
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usable since sheltered workshops can only achieve a limited penetration into the 
overall potential customer base. This study noted that workshops were restricted in 
the quantity of goods that they could produce by the non-availability of investment 
capital and the limited productivity of the disabled workforce.

An evaluation of performance using financial ratios
In approaching an investigation into methods of evaluating the performance of a 
workshop, Walsh (1993) suggests that "business ratios are the guiding stars for the 
management of enterprises; they provide their targets and standards. Unfortunately, 
the targets and standards for the management of enterprises employing disabled 
workers are by no means the same."

By definition, financial ratios show the connections that exist between different parts 
of the business. They highlight the important inter-relationships in numerical terms. 
The business of the sheltered workshop is the delivery of care services, something 
which is extraordinarily difficult to measure using numerical quantities.

The key variables in any workshop's activity, in financial terms, are the sales revenue, 
manufacturing cost of goods, cost of sales, administrative expenses, and the result of 
these figures, the one that matters, the operating profit or loss. Such information is 
typically used to support decisions about a unit's future, resource allocation, and 
performance targets, and in comparing relative efficiency it would be these ratios that 
would be compared.

However, comparisons of efficiency assume a degree of homogeneity in the outputs, a 
factor missing when comparisons of sheltered workshops are being made using 
financial cost ratios. Whilst figures to calculate financial ratios are easily extracted 
from the accounts of the agencies that run the workshops considered for this 
investigation, there are no equivalent figures for welfare or social inputs to labour. 
Comparisons could be made between each workshop, using key ratios, but it has to be 
asked how meaningful they are when used to examine "non-profit" operations, 

because of unknown welfare costs.

Whilst examining the production units in this study it became clear that managers held 
widely differing definitions of worker productivity, labour and administration costs. 
Their fundamental view of the relationship between providing a service to their 
workers and extracting the most work from them also differed. Consequently, the 
way in which these factors were costed, if at all, differed.
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For instance, the ratio of manufacturing cost to administrative expenses, when 

compared with an average derived from the accounts of a number of workshops might 

indicate management expenses above or below average. However, this ratio does not 

identify the productivity of the workforce which may be outside the control of the 

management and which might be the cause of wide variations in this ratio.

Assessment of units in the "with profit" sector on a ratio basis is closely related to the 

capital investment in the plant. Ultimately the efficiency of the enterprise is compared 

on the basis of return on total assets employed. The capital investment in plant, less 

depreciation, is embodied in the figure used for assets. In contrast, agencies operating 

sheltered workshops do not account for assets, or capital employed, in a way which is 

meaningful to estimates of efficiency. Little data on these variables was available to 

incorporate in an assessment of unit performance. Again, the tools used for 

assessment in the "with profit" unit are not appropriate to this study because of 

accounting policies that run in the "not for profit" sector.

Using the business ratio approaches always involves factors which do not exist or are 

not taken account of in sheltered workshop management, such as tax considerations, 

total assets, interest charges, opportunity value of liquid and fixed assets directed to 

the sheltered workshop scheme.

The whole edifice of "with profit" accounting approaches is geared to address the big 

issues in the business which are assets, profits, growth, cash flow. These concepts do 

not relate to sheltered employment schemes, and are probably misleading within this 

sector.

In short the concepts underlying the use of traditional business ratios in the evaluation 

of "with profit" enterprises, and the measurable indicators used, are fundamentally 

different. Sheltered workshops as service providers, each with measurable indicators 

which are different, do not fit into business ratio measurement systems.

Earlier, when considering the units targeted for this study, it became clear that many 

of the factors forming part of the production technology were to a greater or lesser 

extent, outside the control of the managers and are termed "environmental issues."

In discussing private sector (with profit) unit performance, Athanassopoulos and 

Thanassoulis (1995) argue that financial ratios are not adequate, in themselves, for 

comparing private sector units on performance, because units operate with different
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environmental factors which affect profit. Environmental factors, they point out, are 
outside the control of units and must be allowed for, if an appropriate and fair 
assessment of unit performance is to be made.

Brown, Millar and King (undated), support this view when they indicate that there is 
an abundance of research using diverse models, which demonstrate that the external 
environment has a strong influence on the existence and effectiveness of activity.

Therefore if, as these writers suggest, a financial ratio approach may be inappropriate 
in the "with profit" sector because of environment, then it is evident that such an 
approach is certainly not appropriate for sheltered workshops operating in an 
environment where there are always, by definition of the workshop's purpose, a great 
number of factors that lie outside management control.

For example, whilst in the sheltered workshop direct labour costs are a component in 
a ratio using "Manufacturing Costs of Goods Sold" as a denominator, the ratio will 
not relate directly to either the productivity of the individual employed or the numbers 
of work places, because labour is not paid at a rate related to productivity or to any 
fixed productivity standard in the industry. In fact, labour is paid no more than on a 
"pocket money" basis added to a fixed state allowance. (The Disabled Persons 
Maintenance Allowance, DPMA for short.)

In exploring ways of evaluating relative efficiencies in sheltered workshop 
performance, such were the fundamental difficulties that emerged when using 
traditional accounting tools that an alternative was sought. This study suggests DEA 
as an evaluation tool more appropriate to sheltered workshops than those using 
financial ratios.

It is suggested that DEA offers insights on the comparative performance of units, in 
particular, the comparative ability of units to minimise subsidies in a way that takes 
account of their resources and the environment in which they operate.

Data Envelopment Analysis (DEA)
Evaluation of the relative efficiency of each centre providing employment will be on 
the basis that each unit has the same goals and objectives, and provides for its disabled 
workforce both welfare services and employment. However, each cost centre differs 
in the way management weight these objectives.
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Many organisations have multiple inputs and outputs, making it difficult for a 
manager to determine which units are inefficient in converting their multiple inputs 
into multiple outputs. In these situations DBA can prove useful. Obviously, as 
Szczepura, Davies and Fletcher(1993) remark:

The simplest way of representing the efficiency of any unit is through the ratio 
of a single output to a single input. However, most organisations use multiple 
resources or inputs to deliver multiple services or outputs. Inputs and outputs 
can therefore only be reduced to a single figure if suitable weights can be 
agreed. The main difficulty in such an approach is the identification of a 
single set of appropriate weights common to all the units being assessed. DEA 
circumvents this problem by allowing each unit to determine a set of weights 
which maximises its own efficiency.

Thus DEA offers a measure of relative efficiency by comparing a workshop with its 
peers for a given set of inputs and outputs. The weights can be interpreted as the 
relative prices of inputs and outputs, and so the ratio being maximised is a ratio of the 
benefits produced by the DMU to the costs it incurs. According to Javier and Smith 
(1994) the unique feature of DEA is that the "prices" are not chosen by the analyst, 
but are selected by the linear programme to show the workshop being examined in the 
most favourable light.

Apart from efficiency ratings of the units, DEA also yields information on 
contributory aspects of performance to a unit's efficiency rating, and gives 
performance levels that would enable a relatively inefficient unit to become efficient. 
In efficient units with contrasting contributory factors to efficiency, these key factors 
are highlighted. [Janvier and Smith,(1994)].

These valuable aspects of DEA are well illustrated by Thanassoulis, Dyson and 
Forster (1987), where they examine the nature and potential usefulness of DEA 
information with reference to some of the least and most efficient rates departments 
identified among local authorities.

Remarking on the results of analyses when large numbers of DMU's are examined, 
Thanassoulis, Dyson and Forster (1985) point out that in applying DEA to large 
groups of operating units, practitioners have found that roughly 50% of the operating 
units can be identified as inefficient.

According to Charnes et al (1994) interest in computational DEA has led to the 
development of tools that facilitate DEA applications. They say that many early
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applications had to resort to the rather tedious and potentially problematic process of 
using standard linear programming software, solving a linear program for each DMU 
separately, and compiling the result. Now, they point, out specialised software tools 
for DBA are available. For this study three software packages were identified which 
offered possibilities for use. These were:

* Management Scientists ™ Software Version 3.0(1994)

* Ideas 1 (1995)

* Warwick (1994)

The Ideas 1 and the Warwick Software packages are designed to generate 
comprehensive reports on each DMU in a relatively user-friendly way.

Other specialised software packages are listed by Charnes et al (1994) in the form of 
summary descriptions based on data obtained from the respective developers although 
Charnes draws attention to the paucity of information about the availability of 
production quality DEA software.

Before approaching the main study, it was thought worthwhile, as a testing and 
calibration exercise, (and also to gain experience) to carry out comparison trials using 
a set of observations of a group of four hospitals with three input measurements and 
four output measurements prepared and analysed by Anderson, Sweeney and 
Williams (1976) using Management Scientists™ Software Version 3.0 (1994).

Both sets of commercial software, Ideas 1 (1995) and Warwick (1994), were run on 
the observations set derived from these hospitals records. The results of this exercise 
may be found in Appendix A.

It was found in running this trial that Ideas 1 (1995) seemed more user friendly than 
Warwick (1994), therefore the investigation proceeded using Ideas 1 (1995) software.

Having made a choice of software, it seemed worthwhile to carry out a further pilot 
exercise using only three sheltered workshops, for the following reasons:

a. To gain experience in the manipulation of the software.
b. To consider choices in the selection of inputs and outputs.
c. To settle the form of the survey instrument required.
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This pilot exercise proved useful since it was possible to develop software links 
between data collection forms and the Ideas 1 software. This work was later 
generalised into the main study.

Choice of envelope surface
Some definitions are required of the terms "Constant returns to scale" (CRS) and
"Variable returns to scale" (VRS).

CRS is said to exist in a production unit when, if it is operating efficiently, 
multiplying the input levels by a given factor results in the output levels being 
multiplied by the same factor, [Warwick(1994)] that is, there is a linear relationship 
between increased resources consumed and outputs. This is seldom the case in a 
sheltered workshop since they are typically labour intensive. Each increment of 
labour input (and consequent labour cost) represented by a disabled worker does not 
result in the same increment of production. The productivity of each worker varies 
according to the level of disability, yet it is usual that each worker is paid the same or 
nearly so.

Other factors militate against a CRS surface. Some inputs behave in a non linear way 
relative to the production technology, for instance, energy costs and certain raw 
materials wastage factors.

On the other hand, VRS assumes that one scale of operation cannot be extrapolated to 
another. According to Warwick(1994) the VRS boundary is less demanding of 
performance than the CRS boundary and efficiencies estimated under VRS are always 
at least as high as those estimated under CRS.

Thus a choice is available in the DBA model used of either a constant return to scale 
envelope surface (CRS), or a variable return to scale surface (VRS). It appears that 
for the examination of sheltered workshops VRS is the model of choice [El- 
Mahgary(1995)].

Choice of Inputs and Outputs
In considering choices for the inputs and outputs, a decision on the number of inputs 
and outputs is obviously necessary. Several writers have written on this topic. 
According to Dyson, et al (1990) results are only plausible if:

In general for "t" outputs and "m" inputs, the number of units in the set should 
be substantially greater than "tm".
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This is seen in practice in different ways. A study by Thanassoulis, Dyson, Forster 
(1990), uses (t x m =6) with a total number of DMUs in the set of 61, a ratio of 1/10. 
An example worked in Warwick(1994) has (t x m =6), the number in the set 53, a 
ratio of 1/9 and in another example (t x m = 6) the number in the set is 19 a ratio of 
1/3. While Szczepura, Davies and Fletcher(1993) use a ratio of 1/2.4 in one study and 
1/2 in another.

With this variation, probably the best advice is that the aim should be to use the 
smallest number of variables that will reflect the production technology of the DMU's. 
Peripheral inputs and outputs should be ignored, and the maximum number of units 
for which observations are available, used. [Thanassoulis et al,(1987) ]

Alongside the decision on how many inputs and outputs, lies a decision on which 
inputs and outputs. Rossi and Freeman (1989) point out that an evaluation must be 
from some specified perspective. For this study the choice reflects the interests of the 
principal fund manager, that is the Department of Health, who, in Ireland ultimately 
decide on policy in relation to sheltered workshops and their funding .

Although quality of service is not forgotten, with the current demand for places and 
limited health budgets to meet demand, it is not surprising that the Department of 
Health's key output ratio is minimum cost for maximum number of places. Therefore, 
these variables are used as inputs and outputs for the DBA analyses. Bearing in mind 
Thananssoulis's advice it is necessary to select the least number of inputs and outputs 
that reflect the workshops production technology.

According to Rickets and Gray,(1988) the key values that describe the production 
technology of a manufacturing unit expressed in financial terms, are:

Sales revenue 
Gross Margin 
Administrative Expenses

These resolve themselves into either operating income or operating loss, which is for 
sheltered workshops a subsidy from welfare funds.

These values contain other quantities: for instance, gross margin is made up of sales 
revenue less the manufacturing cost of goods sold and selling expenses. 
Manufacturing cost includes direct labour, material, variable manufacturing overheads 
and fixed manufacturing overheads. Administrative expenses are composed of fixed
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and variable cost.

In common with most manufacturing concerns, the productivity of the workforce and 
its skill level are major issues on the input side. The remit of sheltered workshops is 
to provide employment for a cohort of persons who have low skill and productivity 
[McGrath (1995)] therefore account must be taken of this in the calculation of labour 
input under DEA. This is a key environmental factor special to a care service 
orientated workshop.

In open industry methodologies to measure the productivity of workers exist based on 
time and motion studies which establish norms for the task; likewise, in sheltered 
workshops in Holland procedures to measure the performance of disabled workers 
also exist [Mink (1995)]. By observation of the disabled worker, record sheets are 
produced and a report and conclusions drafted from the record sheets. A performance 
profile is then prepared representing in a graphical way the performance achieved 
showing areas of high and low performance, the profile also indicates the norm 
profiles for open industries which results can be compared with. The profile also 
includes the quality of the performance.

Morton (1992) says that in The United Kingdom to deal with the "productivity 
deficit", which he describes as the difference between disabled persons rates of out 
put and those of non-disabled peers, arrangements are made for this deficit to be 
financed by central government. For example if the rate of pay is £200 per week and 
the disabled person's is 70% of the norm, central government would subsidise the full 
wage cost by 30%. Apparently the subsidy is payable against a range of productivity 
between 30 and 80% of established norms. The percentage of productivity achieved 
by an individual is established by assessments based on tests administered by the 
workshop management.

However, neither Dutch nor U.K., practice is the case in Ireland and no tests are used. 
Only the judgement of the management team is applied to the learning impaired 
worker at the workbench to assess his productivity. In Ireland, payments to the 
disabled workforce are not related to productivity but are at a fixed rate, whereas in 
the UK as has already been mentioned subsidy levels are tied to productivity levels.

Unfortunately no workshop surveyed for this research had assessments of worker 
productivity based on measurements taken on the shop floor, therefore each group was 
assigned a percentage that reflected the workers productivity relative to expected
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industrial norms as judged by supervisors. For instance, management rated a 
specified individual as having a productivity in a band of 30% to 50%, relative to the 
productivity of an able bodied worker doing the same task. Thus, if an able bodied 
worker contributed 39 hours of full productive work per week, then the disabled 
worker, although attending 39 hours, contributed 39 hours times 40%, (the mid range 
of the productivity band allocated to that individual) the quotient is called "Whole 
time equivalent". This approach, depending as it does on the factory manager's 
judgement, assumes a consistency across the sheltered workshops examined, but 
managers seemed confident in forming a judgement on an individual worker's 
production rates.

To sum up, the first analysis run used the following inputs and outputs:

total sales receipts
total cost of manufacturing the goods
total of selling and administration costs
total subsidy
the Whole Time Equivalents of places provided

Survey Instrument and selection of units
A survey conducted by O'Rahilly (1993) revealed 109 sheltered workshops in Ireland, 
with 5341 attenders. However, during the examination of the activity said to occur in 
these workshops, as stated by O'Rahilly's respondents, a not unexpected definition 
problem came to light.

Some units describe their attenders as "multiple handicapped" with no further 
explanation, others as "physical/mental", yet others as "mental/ visual/psychiatric 
handicapped. Other units describe their activity in various ways, for instance, 
"industrial therapy", "occupational therapy" or perhaps "contract." Other data that he 
quotes suggests 61 sheltered workshops with 3213 attenders with no information on 
types of disability.

Another report, [NAMHI (1992)] estimates attenders at sheltered workshops as 1319 
persons, without reference to category of disability, except to say that they have a 
mental handicap. The figure quoted earlier produced by N.F.V.B.[N.F.V.B.(1996)] 
suggests 58 organisations and 3936 persons, all with mental handicap.

Reference was made earlier to the problem of definition, vividly demonstrated by the
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discrepancies between the sources quoted above. With no agreed definitions either of 
the disability of workers or of the workshop's function it seemed impossible to select a 
homogeneous study group.

However, twelve units having a total of 571 attenders were selected where it was 
known through discussions with management and reference to psychological reports 
that all attenders were persons with mental handicap in the range moderate to mild 
according to the Stanford-Binet [Gage et al (1975)] test procedure. In all units the 
stated object of management was a productive activity in the commercial sense. In 
order that there might be a degree of uniformity in operations, i.e., terms and 
conditions of staff employment and overheads, all units were selected from the 
voluntary agency sector. Other common characteristics are listed in Chapter One.

The survey form used was derived from Ricketts and Gray(198 8) and is a standard 
budget report prepared at the year's end. Explanatory notes were added to define 
inclusions and exclusions required in budget items. The survey data form used and the 
consolidated data collected, are contained in Appendices B and C together with a 
descriptive text of location and products.

To collect data a personal visit was made to the Chief Executive of participating 
organisations, including a meeting, in some cases, with the chief accountant. These 
visits made it possible to view the operations and to check similarities between the 
units in the sample set.

Data Processing
Schedules of data collected and prepared for analysis, are set out in Appendix C. 
Using this data the following areas of performance were examined both under a cost 
ratio method and under the DEA method:

1. The relative performance of the units.
2. Which factors contribute to or detract from the unit's efficiency ratings.
3. Which units can be used as a role model for the inefficient units.
4. Suggested target levels that would render the unit efficient.
5. Estimates of the extent to which input levels of a unit can be lowered without 

detriment to its activity level, assuming constant output.
6. Estimates of the extent to which output levels may be increased, without the 

input of additional resources.
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In surveying the literature describing studies using DBA, nothing was found that 
compared the results of DBA assessments to those obtained by financial ratio 

methods. Therefore, in this study it was thought necessary to make such a 
comparison, since as Charnes et al (1994) point out there is no statistical method than 

can validate a DBA assessment. Further, managers are very familiar with ratio 
methods and would always turn to assessments made on a ratio base, to validate other 
methods.

From the arguments put forward in Chapter Two (Literature Review), it is evident that 
in principle the assessments produced by ratio analyses ought to be fundamentally 
different from DBA results, although not necessarily different in the identification of 
poor performers. A comparison of results seemed very necessary, since current 
funding is distributed on the basis of 'ratio measured' performance which may be 
unfair. If DBA assessments reflect a better view of units' performances than ratio 

methods, then perhaps funding ought to be distributed on a DBA basis.

Earlier, two positions were taken up basic to this study. Firstly that the perspective 
would be from the position of the fund manager responsible for the disposition of 
resources and interested in the relative efficiencies and adjustment to subsidies. 
Secondly, the interest of the unit management in promoting efficiencies within their 
organisations. A further objective is to explore the relevance of DBA as a practical 
management tool, usable by line management to investigate the internal working of 
their units. The approach will be that the outputs from DBA analysis software will be 
compared with information derived from traditional financial ratio analysis. Data 
envelopment analysis, as a boundary frontier technology, is fundamentally different to 
management ratio techniques. However, it might be expected that the overall picture 

of a unit would not be divergent.

The next chapter, "Findings" sets out the numerical results of investigations under the 

two forms of analysis outlined above.
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CHAPTER FOUR 
FINDINGS

Introduction

Previously, it was pointed out that the traditional method used to evaluate the 

performance of sheltered workshop was derived from the "with profit" sector of 

industry, that is the method of financial ratios. It has been suggested that this may be 

a defective approach since the nature of sheltered workshops is very different to that 

of the "with profit" sector in respect of environmental factors and objectives. DBA 

was proposed as another, perhaps more appropriate method. In this Chapter the two 

methods are applied to a sample group of twelve workshops selected on criteria 

explained earlier, then compared.

A further assessment of these workshop is made under DEA only but, with input and 

output variables added reflecting environmental factors. Two assessments are made, 

first an input minimisation orientation (constant output) and second under an output 

maximisation orientation (constant input) model.

The source of all variables relating to the sheltered workshops is data collected by 

survey and scheduled fully in Appendix B (with a description of each workshop) and 

summarised in Appendix C. Units will be referred to by their reference 

letter..."A1"...."D12". The significance of the alpha character is that data on the 

workshops was obtained from four voluntary agencies designated A to D.

An analysis under the management ratio method

Key ratios to be evaluated were calculated from the survey data in Appendix C using

the following formula and inserting data in Table 1:
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SCHEDULE OF KEY MANAGEMENT RATIOS

Subsidy /place 

Sales/manufacturing cost 

Sales/job places 

'rofit/job place 

Admin/place hours

Operating income/no of places

Value of sales invoices/manufacturing cost

Value of sales invoices/no of places

Gross margin/no of places

Admin cost/gross hours of placement hours(work hours)

provided.

pounds/place

pounds/place 

pounds/place 

pounds/hours

TABLE 1
CALCULATION OF KEY MANAGEMENT RATIOS

Sales/Manufacturing \ Sales/Job Profit/Job pit

Table 1 suggests the following comments:

Subsidy/place. It has been pointed out that this investigation is from the point of 
view of the fund manager. Historically fund managers have funded the operations of 
sheltered workshops on a per capita basis, that is subsidy per place. In a with profit 
industry, where this ratio would be termed operating income/loss per job, it may be 
used as a measure of the performance of the factory, relative to the number of 

employees. It is a significant measure of productivity and labour cost.
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The average figure is £1,905 per job. Since this is negative it demonstrates a serious 
loss-making situation. The worst unit (i.e., highest subsidy) is £3733 and the best 
(i.e., lowest subsidy) is £163. Unit Al is doing well whilst Unit C6 is poor.

Obviously it would be unfair for the fund manager to set the subsidy level at the 
average figure for what appears to be a poorly performing unit, if the management of 
that unit was faced with extraneous or internal reasons why costs were above or 
below the average.

Sales/manufacturing costs is an indicator of added value accrued to bought in 
materials by the manufacturing process. It is sensitive to the efficiency of shop floor 
management, material costs, and many other factors that lie at the core of the process. 
Clearly a ratio below unity demonstrates a loss maker, at unity break-even, and at 
greater than unity indicates that the manufacturing process is yielding a positive 
margin.

This ratio decomposes into a number of elements all of which can be used to 
investigate some part of the manufacturing technology, including labour 
performance. Its use as a way of measuring overall production technology makes it 
significant.

For a sheltered workshop, the ratio sales to manufacturing cost will indicate whether 
the manufacturing element of the workshop's activity is adding to or taking away 
from the overall subsidy. If the sales value of goods is less than the manufacturing 
cost a serious problem exists. When used for comparisons it should only be used 
when comparing similar manufacturing operations which are similar in nearly all 
respects.

From Table 1, it is evident that the best performer is Unit Al with a significant 
positive margin, with the others either side of unity. Obviously only A1 has a clearly 
efficient production technology.

Sales/job place. The value of sales is a complex quantity which when expressed as 
invoice value (as opposed to units sold) may only be useful if used as a performance 
indicator to compare one manufacturing unit with another exactly the same even in 
marketing policy and product. Then the number of jobs required to produce a 
specific volume of sales will reflect the utilisation of labour and the technical 
efficiency of the plant. The poor performer is unit Dll and the best performer is
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again unit Al.

Profit/job place is the gross margin per production worker job place. Since gross 
margin is sales (i.e., invoice value of good sold) less manufacturing cost, the ratio 
reflects factors to do with not only the direct cost of labour, but the production 
technology in general. The best performer is again Al, but the poorest performer is 
Unit D8.

Administration costs/number of hours provided. By way of placements for 
workers within the factory - this ratio would not appear in open industry but is 
introduced here. There is an average expenditure of £61 on administration costs per 
hour of employment provided for each disabled worker, which may be due to staff 
having a high input into the disabled workforce for reasons related to workers 
welfare. Because Unit Al has a small number of workers it is not surprising that it 
also has the highest costs of administration per place hours. It may be noted, from 
Appendix C, that for most units, administration expenses are numerically almost 
equal to the subsidies paid to the units, which demonstrates the need for some 
investigation.

Overview. By inspection of Table 1, a comparison of performance may be made. 
Later, this will be compared with a DEA analysis. All units are loss makers. They 
would not survive except for subsidies.

From a commercial point of view the best performer is Al, since it is losing the least 
money. However, the fund manager is interested in subsidy per place and from that 
stand point the best performer is again Al, with a subsidy provided for each place of 
only £163 per annum. Its sales to manufacturing costs is far above the average of 1.16 
at 3.74. The sales achieved per job at £8,233 is high and the profit per job place at 
£6,031 represents an excellent performance. On the other hand, the cost of 
administration relative to the total working time expressed in place hours is relatively 
high.

The worst performer is C6 with the subsidies per place of £3,733, yet the sales to 
manufacturing cost is good at 1.38 and the profit per job place is excellent at £2159. 
The administration costs per place/ hour is the lowest of the set and well below 
average. With one exception, those units with the lowest subsidy per place seem to be 
poor performers under every other ratio, yet those units with the highest subsidy per 
place are mixed in their performance under the other ratios. The latter are also the
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units with the highest number of places and this would drive down the subsidy per 
place ratio.

To illustrate the overall picture presented by these workshops the following Diagram 
No.l rates the 12 units based on their ratios set out in Table 1 lying between or 
outside a band bounded by the mean and the standard deviation for that ratio. Inside 
this band units are stated to be "good", and outside "poor."

DIAGRAM 1

Overall, it appears that Al and C6 are the best performers relative to their peers.

So far, findings have been based on financial data reduced to ratios indicating aspects 
of performance of a unit. Comparisons between units have been made by inspection.
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TABLE 2. COMPUTATION OF 'Z' SCORES

Table 2 is a computation of "Z" scores, where:-
( Z = ratio - mean / standard deviation).

These enable different units to be combined. The actual values are standardised 

(based on mean and standard deviation) to enable ratios within each category to be 

combined to arrive at an aggregate figure. This table is illustrated by Diagram 2. 

DIAGRAM 2. ILLUSTRATING TABLE 2 _________

RELATIVE PERFORMANCE BASED ON "Z" SCORES
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Unit Ref Al is clearly the best performer, C6 the next and B4 the poorest, and we now 

have a view of the performance of the sheltered workshops based on simple
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accountancy data presented in a ratio form and analysed statistically.

The strengths and weaknesses of this presentation format are discussed in the next 

chapter. It remains to be seen whether the evaluation of these units under a data 

envelopment analysis model will give better insights and measurements regarding 

performance.

An analysis of sheltered workshops under PEA
A DBA analysis was then performed on data extracted from Table 1, taking a view 

that the 12 sheltered workshops were operating entirely on the same principles as 

open market production units, that is, the key output being sales achieved (not of 

course the usual management policy in a sheltered workshop). This choice was made 

in order to compare the DBA results with those obtained previously for these 

workshops using a management ratio method.
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The first analysis used the following inputs and outputs:

Cost of manufacturing 

Cost of administration 

The subsidy required

cMAN

cADMFN

Subsidy

Sales achieved (invoice value) SALES

Output fields 
Input fields 
Reference set 
Analysis set 
Form of surface

Orientation

one, that is, SALES
three, that is, cADMIN, cMAN, SUBSIDY.
all 12 DMUs.
all 12 DMUs.
Variable returns to scale. (The previous Chapter stated why a
variable return to scale form of surface was preferred and this is
developed further, later.)
Input minimised.

TABLE 3
DATA ON 12 SHELTERED WORKSHOPS FROM
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TABLE 4

RELATIVE EFFICIENCIES UNDER VRS SURFACE

VARIABLE RETURNS 

TO SCALE

Under DBA it would appear that a proportional reduction of inputs is possible for 
some units deemed inefficient. This may be evaluated using the formula: 

[1-DEA SCORE ] x [INPUT VARIABLE].
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TABLE 5
REDUCTIONS OF INPUTS (UNDER VARIABLE RETURNS TO SCALE)
Input data quoted is taken from Table 3

r SAVI-KQ OK :Vi/u::m> MVIBO OH J iSUBSIDY SAVING

So far DEA analysis has been carried out to evaluate the relative efficiency of these 
workshops and investigate optimising inputs holding outputs constant. All units in 
the set require a subsidy and the DEA calculation indicates a plausible saving in 
subsidies if the efficiency of certain units was equal to their efficient peers, the 
average saving suggested is 46% .

Whilst it might be attractive to the fund manager to use a figure of 46% as a possible 
average saving, a more detailed examination of the units would be necessary to 
discover if there were factors outside the control of managers which prevented 
inefficient units emulating their efficient peers.

Comparison of evaluation under financial ratio method with DEA method
The earlier evaluation derived from traditional financial ratio methods may now be
compared with DEA data since both use common input and output information.
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The following Table 6, sets out a comparison between units using Z score (Ratio 

approach) and relative efficiency (DBA approach):

TABLE 6.
LEAGUE TABLE OF WORKSHOPS BASED ON 'Z1 AND DBA SCORES.

UNITS PLACED IN ORDE1 

\ACCORD1NG TO DE, 

\SCORES

Al

C6

C5

C7

B4

D8

B3

D9

B2

DIO

DM

D12

From Table 6 it can be seen that a unit's position in the league table differs 

considerably when workshops are evaluated under a ratio method or under 

DEA(VRS), and there appears to be no correlation.

This completes the comparison of ratio method results with those obtained under 

DBA. The significance of the differences is discussed in the next Chapter.

Analysis under PEA taking account of environmental factors.

According to Warwick (1994) inputs should reflect all resources used by the units, 

including any environmental factors that affect outputs and all products generated by 

the unit. (Here "environmental" is held to mean those circumstances that have an 

effect on inputs but which are outside the control of management. For a sheltered 

workshop this might be high transport costs to "bus" workers because of location or 

perhaps welfare inputs).
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In the first part of this Chapter a comparison was made between standard accounting 
methodologies and a DEA assessments using the following inputs and outputs:

Cost of manufacturing 

ost of administration 

The subsidy required

Sales achieved (invoice value)

These inputs/outputs do not reflect certain environmental features of workshop 
operations. Fundamental to the operation of a sheltered workshop is the lack of 
consistency in productivity of the individual worker. Payments to labour seldom, if 
ever, reflect productivity therefore the input values assigned to "cost of 
manufacturing" do not truly reflect the input to the manufacturing process by the 
labour force. This means that a critical "environmental factor," which is the disability 
level of the labour force, is absent or buried in figures based on standard accounting 
policies. Therefore an additional input is introduced in the next analysis, that is 
"whole time equivalent" represented by the term tLABOUR. This quantity is 
explained in the previous chapter, Methodology. It represents an estimate of 
productive time at the workbench rather than the real clock time.

The introduction of the new variable tLABOUR results in the following inputs and 
outputs being used for the next group of DEA analysis.

Subsidies from fund manager

Cost of manufacturing

Cost of administration

Productive hours of labour

Subsidy

cMAN

cADMIN

tLABOUR

Sales

, •••' :,"..,*:<•',

Sales
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TABLE 7 
INPUT DATA

SALES

pounds

47184.00

55198.00

175028.00

97726.00

6721.00

26530.00

52588.00

6267300

159157.00

92201.00

SUBSIDY

pounds

65841.00
If/I-:

lit95 '00
R 119000,00

' 73457.00

41410.00

[ ) 48549.00

179519^
: T| ; 196033JCP

i 173682.00s ..

/LABOUR

hours/annum

22729.00

25204.00

39135.00

51653.00

13900.00

49670.00

103442.00

88750.00

96730.00

98819.00

Output fields 
Input fields

one field only.....that is, 
four fields......... they are:

Analysis set 
Form of Surface 
Orientation

Sales 
Subsidy 
cMAN 
cADMIN 
tLABOUR

10 DMU's Ref Al and C6 omitted 
Variable returns to scale (VRS) 
Input minimal, constant output.

The reference set is 10 DMU's. It can be seen from Diagram 1 that Units Ref Al and 
C6 are outstanding in their performance when compared with the other ten units. For 
this reason they are now omitted.

Bearing in mind Anderson, Sweeney and Williams (1976) observation that DBA 
identifies inefficient DMU's, the following table (TABLE 8) was generated listing 
units that appear to be inefficient relative to their peers.
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TABLE 8
RELATIVE EFFICIENCIES FOR UNITS DEEMED INEFFICIENT BY DEA. 
(VRS)

IOTA

0.77

0.53

0.54

0.50

The input efficiency score IOTA (the nomenclature used by Ideasl(1995) software 
manuals to denote the DEA input efficiency score) will be unity only if the unit is 
efficient. That is, the observed point lies on the envelopment surface. If it is desired 
to make the unit efficient by only altering the inputs, then that may happen if inputs 
are reduced by about IOTA of current inputs [Ideas 1(1995)]. ( For example, for Unit 
D8, IOTA is calculated as 0.77 and is therefore inefficient. In principle it may be 
made efficient by somehow proportionately reducing its inputs to about 77% of 
current inputs.) [Ideas 1(1995)]

Obviously, it is of great interest to the fund manager to see how inefficient units can 
be made efficient. This information can be obtained by examining the inputs. Since 
one input is a subsidy, perhaps a possible reduction in the cost of welfare funds is 
possible for the same outputs.

An estimate of possible reduction in the resources consumed by the inefficient units is 
set out in the following table. The values of current inputs are proportionately 
reduced by the calculated value of IOTA to give the projected input figure. The 
difference between current input and projected input represents, for that variable, the 
slack or the savings that are possible in principle.

Projected input = Current input x IOTA (DEA input efficiency score) 
Slack(Savings) = Current input - Projected input
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TABLE 9
SAVINGS ON INPUTS REQUIRED FOR EFFICIENCY, OUTPUTS REMAIN
CONSTANT. [Calculations generated by Ideasl(1995) software].
UNIT REF D8 IOTA = 0.77

VARIABLE
UNIT

'ROJECTED INEFFICIENCY

A (SAVING)

103169.00*^ -70512.00

128680.00 -24996.00

132785.00 -46376.00

£•50571.00 -46158.00

Similarly, data was obtained for the other inefficient units, as follows:

TABLE 10
UNIT REF Dll IOTA = 0.53

'AR1ABLM INEFFICIENCY W" UNITSi

UNIT

T inputs

^SUBSIDY
r cMAN ,jj 

jcADMIN

(SA VING)

-134386.00

-28821.00

-61373.00

-50130.00

TABLE 11 
UNIT REF D12

' -,-i-r.-••• - m
UNITS'II

IOTA = 0.54

INEFFICIENCY f"f'UNITS 

(SAVING)

|g Inputs "M 

SUBSIDY

EcMAN

-132559.00

-34271.00

-70079.00

-43592.00
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TABLE 12 
UNIT REF D10 IOTA = 0.50

INEFFICIENCY 

(SAVING)

-102073.00

-26489.00

-61358.00

-21631.00

In the above analysis outputs (SALES) are held constant, while inputs are 
proportionally reduced to achieve efficiency.

Labour inputs (tLABOUR) are a function of the admission policy of the workshop 
which is usually geared to providing places for handicapped persons, rather than the 
selection of the quantity and quality of the workforce relative to production needs. It 
is doubtful if management have close control of labour input, therefore it should be 
discarded as a possible reduction. However, the substantial reductions apparently 
possible in each of the other inputs need investigation.

Analysis under DEA for max, output (job places), using constant resources
The first part of this Chapter compared results obtained using traditional ratio analysis 
with those obtained under DEA. In that comparison SALES was considered as the 
only output. In the second part, only DEA was used, but an input that reflected 
environmental factors was introduced, that is, a labour force of widely varying 
productivity. The DEA models chosen up to this point have been input orientation 
models, that is optimised (minimum) inputs and constant outputs.

Sales is not of course the only output that may be considered when evaluating these 
workshops. The number of job places provided for disabled persons may be the 
output examined relative to inputs. This is not likely to be an evaluation perspective 
of the "with profit" sector of industry. It has been pointed out that sheltered 
workshops cannot realistically be considered in the same way as industrial production 
units. Therefore the next analysis is from the perspective of the fund manager who 
sees the key output as the maximum number of places made available for a given 
level of subsidy. The number of places being calculated as a proxy figure tLABOUR.

To obtain this information an analysis follows using an output optimisation model
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(maximum output) for constant inputs.

The calculation of labour input used previously (tLABOUR), was based on the 
number of workers and the effective production hours they contributed to the 
manufacturing process. This was obtained by introducing a factor related to their 
productivity and using it as a multiplier of actual attendance (working hours) clock 
hours at the workbench.

Therefore by using tLABOUR as an output, the maximisation of this quantity will 
give a figure that represents productive hours, not workers employed. The number of 
persons that are represented by tLABOUR will depend on a productivity factor which 
in turn relates to disability level..

For example, if DEA demonstrates that a workshop can increase its output, that is 
tLABOUR, by say, 10,000 hours/annum then that may mean seven jobs, if a 35 hour 
working week, forty weeks work per year, and a person with 100% productivity is 
assumed. Alternatively, if it is assumed that the incoming workers have only 50% 
productivity, then 14 jobs will be available. Obviously a mix is possible.

For this further analysis the input/outputs variables are:

Subsidies from fund manager 

Cost of manufacturing 

Cost of administration 

Sales - •••-:•'•

Subsidy 

cMAN 

cADMIN 

SALES

Productive hours of labour tLABOUR

A DEA run generated the following values, the input values being the same as 
previously. However, the factor OMNICRON needs some explanation, since although 
IOTA was used previously to calculate plausible reductions in inputs (output 
constant), OMNICRON is now used in respect of plausible increases in outputs when 
inputs are constant. (As previously OMINCRON is the nomenclature used in Ideas 1 
(1995) software manuals).

The efficiency score OMNICRON (inputs held constant) will be unity if and only if 
the unit is efficient, that is if the observed point lies on the envelopment surface. If it 
is desired to make the unit efficient by only altering the outputs (constant inputs), then
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somehow the outputs must be proportionally increased by OMNICRON. For 
example, Unit D8 is inefficient since OMNICRON is not unity, it is 0.16. [IDEAS 
1(1995)]. Therefore to make Unit D8 efficient, while holding inputs constant, the 
outputs must be augmented by a factor OMNICRON, that is 16%.

The following Table 13 indicates the relative efficiency of each unit in the provision 
of places using the proxy tLABOUR. The value of the input variables are taken from 
Table 7.

TABLE 13. • '•• v .„

IUNTTREF

1 C7
ft-
s oil

D9

?:' cs
D8

D12

DIG

B2

B3

B4

OMNICRON

1.00

1.00

1.00

1.00

0.16

0.33

0.43

0.79

0.18

0.47

NO INCREASE IN OUTPUT POSSIBLE
INCREASE IN OUTPUT POSSIBLE FOR SAME 
RESOURCES CONSUMED

The number of extra places possible for the same resources consumed, is scheduled in 
Table 14 for each inefficient unit using the following calculation:

productive hours of labour * OMNICRON = possible increased output 
(tLABOUR) * OMINICRON = possible increased output

Some assumptions are necessary before an estimate is made of the number of extra 
places possible, these are:

1. All workshops provide 35 hours of work per week.
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2. All workshops are open 40 weeks per year.
3. A similar mix of productivity among the workers would be present in the 

take up of the new places produced.

TABLE 14
POSSIBLE EXTRA PLACES IF INPUT RESOURCES REMAIN CONSTANT KEY

Coll. Unitref.
Col 2. Output efficiency score, OMNICRON, generated from DBA assessment.
Col 3. Productive hours of labour, current output. TLABOUR.
Col 4. Increased output required for efficiency (OMNICRON * tLABOUR).
Col 5. Increase in output. (Col 3 - Col 4).
Col 6. Extra places (Col 5/working hours per day *working days per week).

OUTPUT INCREASE FOR

15476.80

29287.50

21358.10

17955.91

29740.72

57528,4

col 6

DIFFERENCE* NO OF EXTRA PLACES

REPRESENTED

11.00 

21.00 

15.00 

13.00 

21.00 

41.00 

..................... 122

It appears for the same level of subsidies paid from welfare funds, workshop 
managers could provide 122 extra places for persons providing there was a similar 
mix of productivity among the extra workers as existed in the original workforce. 
Other mixes of worker productivity are possible. Of course each mix would modify 

the quality of additional places.
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CHAPTER FIVE 
DISCUSSION

This study first examined the rationale for the establishment by the state of sheltered 
workshops catering for the employment needs of persons with disability, problems 
were discussed in relation to the methods by which their efficiency should be 
evaluated. That is, should the same methods as manufacturing units in the general 
industrial sector, the "with profit" sector be used, or methods that took full account of 
environment factors. Such factors it was argued, effectively remove workshops from 
the "with profit" sector and the evaluation methods commonly used. DBA was 
proposed as a measurement tool that might embrace the environmental factors 
peculiar to sheltered workshop operation.

The goal of this study is to compare the use of the usual financial accounting methods 
with DBA to measure performance, and draw conclusions on the merits of each in 
providing the fund and workshop manager with a usable tool to estimate efficiency, 
indicate units that are inefficient and suggest what corrective action might be taken. 
The study might also suggest how equitable subvention levels may be set by fund 
managers.

An evaluation of a set of twelve sheltered workshops was made, first using financial 
ratio methods, then DBA so that results obtained from both methods could be 
compared. Further evaluations were prepared using DBA exclusively. The findings 
resulting from this work are now discussed under the following headings:

Performance rankings under simple Financial Ratios.
• Performance rankings under a statistical test of Financial Ratios.
• Observations on the use of the Financial Ratio methodology.
• Rankings under DBA.
• Comparison of Financial Ratios methods and DBA.
• Further study of these workshops under DBA.

Performance rankings under Financial Ratios
Table 1, in Chapter 4, sets out the results of calculations of key management ratios for 
all twelve units. The two units which are at opposite poles of performance in respect 
of subsidy cost per place are Al and C6.
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Comparison of Unit A1 and Unit C6.
By inspection of numerical data in Table 1, it can be seen that across the twelve units 
there is a wide range of subsidy cost for each place provided, the lowest (Al) at 
£163.00 and the highest (C6) at £3733.00 per place, per annum. Obviously this is a 
situation a fund manager would find interesting and needing explanation. Subsidy per 
place is a ratio that is a function of overall performance. So, what part of the 
workshop's activity contributes to this variation? The best performer is Al, a pottery 
manufacturing business. Within its operation the outstanding ratio when compared 
with all other units is subsidy/job place, which results from the added value of its 
manufacturing process, whereby the value of sales relative to the cost of manufacture 
of the goods sold is a multiplier of 3.74. This is reflected in three ratios: 
sales/manufacturing cost, sales/job and profit/job, all well above average.

The worst, (highest subsidy/place) is C6. However this is not because its three 
corresponding ratios are the lowest; they are not. In fact, they are close to Al and 
above average. The production technology at shop floor level is good, profit relative 
to the number of places provided is the best of the set, after A1. This being the case 
there must be other factors which reduce the efficiency of this unit, and this seems to 
be the small number of job places, five in number, compared to the thirty at Al.

If the fund manager's criterion was subsidy/place when calculating allowable subsidy 
level and if subsidy were set at the average for the set of £1905.00 per annum, then Al 
would do well and C6 would be in trouble.

However, it is known that Al is a highly automated plant with substantial capital 
investment in automatic machinery; on the other hand C6 is not (neither are any of the 
other units). This will lift added value and profit/job ratios for Al, but does not 
explain the high administration/place ratio. It is noted that each job provided appears 
to require an administration cost of £119.00 per place for every hour of employment 
provided for the disabled worker. This is nearly twice the average of all workshops in 
the set and C6's price is only £17.00 per place. Perhaps the explanation is that the 
administration cost which was noted at survey might contain fixed maintenance 
charges or some factor related to the high investment in plant, such as loan 
repayments.

This short discussion comparing Al with C6 on a purely ratio accounting basis 
illustrates the weakness of the method in evaluating overall performance, but it is 
helpful in analysing components in the production technology.
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In terms of subsidies and number of places provided, the following diagram ( from 
data in Table 1 Chapter 4) illustrates the comparison between these two units and their 
peers. But it does more as it illustrates the difficulty of comparing units on a 
cost/place basis and allocating funds based simply on place/cost as a performance 
criterion. Obviously such a measurement takes no account of any environmental 
factors, and would only be a fair comparison between units if all units were identical 
in all respects.

UNITS IN ORDER OF SUBSIDY/PLACE

UNITRBF

Any combination of these twelve units could be compared, but doing that would 
emphasise the underlying weakness of ratio analysis under standard accounting rules. 
That is, as a comparison tool it can only fairly compare units that are similar, which 

these sheltered units are not.

A more general comparison between Units.
The following chart is illustrative of the elemental costs set out in the financial
accounts produced by each unit and reproduced in Appendix B.
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DIAGRAM 3

700000

m SELLING* A DM IN EX 

m SALES REVENUE 

• SUBVENTION

m MANUFACTURING COSTS 

Q WTE OF LABOUR

C6 AI D9 C7 B2 C5 B3 B4 DID D8 Dll DI2

The costs allocated to each element within a workshop's production technology are 
easily seen in proportion to each other, and compared.

It is apparent that there is a wide variation in the cost to the state of subvention funds. 
From the perspective of the fund manager who might wish to see an increasing 
number of hours of work provided for disabled people as subventions increase, there 
is no evidence that this is happening. In fact, it seems that in most cases the cost of 
administration approximately matches the magnitude of cost subvention, and both 
increase at the same rate; a phenomenon that requires future investigation.

With two exceptions, Al and D9, sales income is similar to manufacturing costs. 
These exceptional units make a profit, the others either a loss or just break even. The 
number of productive hours (WTE) injected into the manufacturing process by the 
disabled workers does not seem to affect these ratios. In most cases the pattern of 
elemental costs is quite different from that which would appertain in a "with profit" 
manufacturing unit. For example, an increase in productive hours injected into the 
manufacturing operation should increase sales (assuming the inventory costs remain 
constant). However, there is no trend in that direction.

The picture that emerges is that of factories that are not commercially viable, except 
that Al is close to break even. However, they are all providing places for disabled 
workers at a cost. That cost is the value of subsidies from the state's welfare budget. 
These figures raise questions on the efficiency of some of the workshops in providing 
work places at an economical cost per place. What factors contribute to low cost 
workshops, and what may the high cost workshops learn from them? What, if any are
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the environmental factors outside the control of the management that may force cost 
up, or down?

The language of money does not offer a direct answer to these questions. However, it 
seems that worker performance in terms of productivity may be influencing these 
figures. It is known from survey data that each workshop has not only varying 
numbers but also a different mix of workers in terms of productivity. Further, staff 
included in the cost of administration per place ratio may not wholly be contributing 
directly to production, but might be those who are discharging care duties of one sort 
or another. This is often the case in sheltered workshops, and such staff are non 
productive and add to cost. Little further diagnostic work can be done using this set 
of ratio calculations, and it is clear that the results generated when these ratios are 
tabulated are inconsistent.

Although performance is a function of all elements within a unit's production, 
unfortunately there is no direct relationship between ratios. This problem seems to be 
illustrated by the data in Table 1, Chapter 4, where trends may be observed in certain 
elements but not in others.

Only by inspecting the ratio information, then forming a judgement on it (which itself 
needs more knowledge than the raw data gives) can some indication of efficiency in 
providing economical places be obtained. In general criteria for low cost/place can be 
laid down as follows:

Sales to manufacturing cost 

Sales per job place -f^i : - z 

Profit per job place 

Administration costs per job place

unity or higher

high .,.

high

low

When the ratios appertaining to this set of workshops are examined, the best 
performers, from the point of view of producing low cost/place ratios, do conform 
with these criteria.

Whilst a simple ratio analysis produces results across a group of workshops, and 
ignores environmental issues, ratio calculations are useful for examining the
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production process. Each element can be examined to see how it is performing, 

particularly if good historical data is available for the unit in question, so that 

comparisons may be made between accounting periods. Later these ratios are shown 

to be useful when DBA has identified inefficient units and they are investigated.

Performance rankings under a statistical test of F.R's.

An advance on simple ratios may be to use a statistical test on the simple management 

ratios to provide an overall index of performance. To this end Z score calculations 

were prepared for each unit and summated into an overall Z score. Whilst ratios 

provide information on the elements within a unit, a Z score calculation provides a 

composite view of the unit which may be used to compare one unit with another. 

From these scores a "league table" was constructed in diagram form as shown in 

Diagram 4.

DIAGRAM 4
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Unit Al is top at 14 and C6 takes the second place. This is quite different to ratings 

obtained when subsidy per place was the criterion of good performance. It will be 

recalled that C6 turned in at twelfth place.

In principle, the underlying problems inherent in ratio methods, is they are insensitive 

to environmental factors. But the overall picture of relative performance of units may 

be of use in identifying poor performers. Later, the picture presented of workshop 

performance under simple financial ratio is set alongside Z scores and the results of 

DBA analysis.

Observations on F.R. methods
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It appears that a simple ratio method does not offer a way of fairly comparing the 
overall performance of units, but does provide for unit management indicators that 
can be used from one accounting period to the other; these being usable for flagging 
improvements, or otherwise, within the unit.

Evidently, there are inconsistencies in comparisons using a ratio approach, both of an 
assessment of proper subsidies and evaluation of performance. The roots of this 
problem lie in the nature of comparisons based on financial ratio methods which 
unless weighted ignore many environmental factors.

Whilst from accounting period to accounting period, management might use ratios to 
monitor their own unit's performance with certainty that like is being compared with 
like, it is not the case when comparing one unit with another unit in this set. 
Workshops manufacturing pottery are being compared with units converting forest 
timber, or making bedding, in which there are many other differing ingredients 
contributing to or detracting from a unit's performance.

It might be possible to devise a system of key ratios, or targets that management must 
attain, and a complementary system of rewards or penalties invented, but the effect 
would be to institutionalise inefficiency.

The use of the ratio, cost per place, or any other ratio for that matter, may provide 
false norms.

Obviously, the process of comparing the performance of one unit with another 
attached to the same or another agency has a number of problems connected to it:

1. How similar is the other unit?
2. How can information be obtained to the same accounting base?
3. How reliable is the information?

Westwick (1987) discusses the issue of similarity in some detail and points out that 
although it is useful to compare like with like, how important is it to do this? Taken 
to its extreme, comparing like with like would lead to comparing a unit with one 
which was identical in all respects - its products, its size, its location and so on - 
including its ratios! As ratios would be identical, nothing could be learned from the 
comparison. Obviously there must be an allowance for some difference, but how 
great a gap is permissible for the comparison to be useful? Westwick's answer is that
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the gap should not be so wide that it cannot be bridged by management action.

This is not helpful to sheltered workshop management since their prime task is to be 

service providers, within a welfare system, to persons who have a disability. They 

have little control over the quality of the workforce in terms of productivity, nor the 

needs of their workforce in terms of welfare inputs. In practice, they cannot control 

the degree of "welfare" inputs demanded of staff and the consequent diversion from 

productivity goals. This factor alone provides a gap that cannot be bridged by 

management action.

For fund and agency managers it seems unrealistic to compare subsidy/place ratios 

between units, unless in the circumstances of the sheltered workshop "industry", the 

units compared are:

1. Units having the same "productivity" mix of disabled attenders.

2. Units delivering the same level of "welfare" or "social" facilities to attenders.

3. Units manufacturing similar products.

4. Units having the same environmental factors.

Obviously such comparisons must be made with thought, care and judgement; 

especially with respect to environmental factors, largely out of the control of the 

managers. This is a difficult task, since in Ireland the small number of units operating 

in the sheltered workshop market make it difficult to find comparable units.

It is evident that ratio analysis is an uncertain tool for the fund manager at best, and 

unfair at worst. However ratios are useful to compare performances of like 

workshops, and to monitor from accounting period to accounting period, the 

performance of an individual plant.

Averaging methods in non profit organisations may have the effect of setting a 

standard which drives down the performance of above average units. Managers lose 

motivation or find ways of increasing their costs and a form of institutional 

inefficiency is created. Further, if welfare funds are allocated on the basis of 

averaging performance, then the perverse effect may occur of units that have efficient 

production technology receiving less money.
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Rankings under PEA
According to Anderson, Sweeney and Williams (1994), the goal of Data Envelopment 

Analysis is to identify operating units that are relatively inefficient. The method does 

not necessarily identify the operating units that are relatively efficient. Just because 

the efficiency index is one, we cannot conclude that the unit being analysed is 

relatively efficient. Indeed, any unit that has the largest output on any one of the 

output measures cannot be judged relatively inefficient. Units which are relatively 

inefficient may be made efficient in principle by a proportional reduction in inputs, or, 

on the other hand a proportional increase in output.

Using a variable returns to scale surface the number of DMU's viewed as inefficient is 

six out of twelve units. A league table illustrating comparative efficiencies follows.
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TABLE 16.
LEAGUE TABLE OF EFFICIENCIES
Note: The same choice of inputs and outputs are used as in the financial ratio analysis
previously

EFFICIENT

:4S^INEFJE3dEH£i»,»*

UNIT 

REF

At

C6

C7

B4

C5

B3

D8

D9

B2

Dll

D12

VRS 

EFFICIENCY

1.00

1.00

1.00

1.00

1.00

0.65

0.66

0.62

0.59

0.42

0.39

Possible savings indicated by DBA analysis, under variable returns to scale are 
calculated as a mean of 46% for the set. A maximum of 61% for Unit D12 and a 
minimum of nil for the units rated as efficient by DBA. Obviously, for the fund 
managers the suggestion by DBA that such considerable savings, whilst maintaining 
the same outputs, are possible are to be treated with great caution. However, this 
saving is suggested only in principle; management may point to local factors that 

make it impractical.

A useful product of this analysis according to Warwick (1994), is that the peer units of 
an inefficient unit could prove useful in getting a better insight into why the 
inefficient unit is seen as under-performing. Identification of peer units is a standard 
output from a DBA assessment. Further enquiry into what elements within inefficient
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units need corrective action to make that unit efficient will not be considered at this 
point.

In the next section the results produced by Financial Ratio methods are compared with 
DBA results.

Comparison of Financial Ratio methods and PEA

The two methods and variations of them are not directly comparable, since they arise 

from different theoretical bases. However they each offer a view of unit performance 

from a perspective of choice.

As pointed out in the chapter dealing with the methodology to be used for this study 

the perspective is that of the fund manager who wishes to minimise subsidies on the 

one hand, or increase outputs in terms of providing places, all for the same 

consumption of resources.

Under ratio method calculations the key result chosen was each unit's subsidy/place 

ratio. Under DBA it is a unit's efficiency relative to its peers in obtaining a good 

result for a given consumption of resources, the measure of a good result being the 

value of sales invoices, this being chosen as the key output. Choosing subsidy/place 

as a key ratio, in the one case, and sales value in the other makes an important 

assumption. That is, that sales result in profit to the enterprise and not merely 

turnover; further, that the 'profit' will be applied by management to reduce state 

subsidies.

On the basis of simple financial ratios Unit Ref At requires the lowest subsidy/place. 

On the other hand Unit C6 requires the highest, the range over the set of twelve units 

being £3570 subsidy/cost per place. The observer would view Al as a good 

performer and C6 as poor with B4 in eighth place.

When the elemental ratios in each unit are composed into a "Z" score, and the units 

compared, (the Z score for each unit expressed as a percentage of total Z scores) then 

the position is somewhat different. This suggests Al as clearly the best overall 

performer whilst B4 is the poorest. Unit Ref C6 has now moved to second place 

instead of twelfth.

Under DBA analysis (VRS), (DBA identifies inefficient units) D12 is indicated as 

least efficient. Unit Al, B4 and C6 are all listed among the efficient units.
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To illustrate the differing order of performance depending on evaluation method the 
following table might be helpful:

TABLE 17
ILLUSTRATING THE CHANGE IN RELATIVE PERFORMANCE.

UNITREF Z SCORE RATING

^EFFICIENT UNDER DEAX)RWFIRSTFOUR OF^ZSGORB

SKATING

Between the "best" and the "poorest" performers the order of performance changes 
within the set depending on evaluation method.

Apart from Al and C6 there is no harmony between the results obtained under these 
two different methods, nor would there appear to be a way of linking these methods 
since they are based on different theoretical approaches. The tables do not compare 
because financial ratios and their derivatives, "Z" scores are unweighted indicators of 
performance, whereas DEA allows each DMU to weight its best variable to promote 
its own efficiency score.
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It seems that best performers are tagged by both ratio and DBA methods. But it is 
DBA that provides the best means to identify units that require further investigation, 
on the grounds of being inefficient relative to their peers.

For the manager unfamiliar with the DBA method, and therefore suspicious of its 
results, the above comparison of methods will provide little comfort. DBA estimates 
of relative efficiency bear only slight relationships with methods that he might be 
more familiar with. However the manager who is disadvantaged under ratio methods 
because of adverse environmental conditions relative to his operations may be 
attracted to DBA assessment. Nevertheless, financial ratio methods remain a valuable 
management tool, but not to compare units.

Further analysis of the set under PEA
The previous section considered findings based on the same input and output 
quantities being used both for ratio and DBA analysis. The quantities used were those 
commonly employed by cost accountants in evaluating with profit workshops and not 
reflecting some of the environmental circumstances found in workshops employing 
disabled people with a significant welfare input. This section considers findings when 
other quantities are introduced and used in a DBA assessment.

1. Proxy inputs reflecting varying productivity of workforce.
Each unit's relative efficiency was evaluated with account taken of the variation in 
productivity of the workforce, a proxy labour input variable being used. This was 
calculated on percentage productivity figures and the number of workers relating to 
each productivity level. Since managers have little discretion in their choice of 
workers, DBA was not allowed discretion in optimising the proxy labour input.

The units Al and C6 were taken out of the set since their performance is obviously 
outstanding relative to others.

The performance of every unit is heavily dependent on the quality of its labour force 
and the input tLABOUR takes this into account.

DBA indicates possible savings in four units, D8/11/12 and D10. The magnitude of 
savings indicated by DBA are unrealistic, but the variables to which they draw 
attention are exactly those that are capable of concealing inefficiency, that is, 
management costs and subsidy required from the State. The implication of the 
savings indicated for each unit that DBA assesses as inefficient are now examined.
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In the circumstances of sheltered workshop operation, subsidy payments must be paid 
to keep the workshop open and the service in place. The magnitude by which 
subsidies can be reduced is a function of reductions in the other cost elements of the 
unit. Therefore the savings in subsidies indicated below are really saving targets 
which may or may not be achieved by elemental cost reduction (Plausible savings are 
calculated in pounds).

UNITREFD11

A function of other elements.

Sales/man cost ratio is 0.71, that is sales revenue 

is less than cost, increase prices and risk loss of 

market or cut manufacturing costs.

The ratio Admin costs/per hours of places provided is 

average at 62, but cost of labour and expenses within 

this cost should be looked at.

UNIT REF D12

SUBSIDY 133667.00 A function of other elements.

OF

MANUFACTURE
III

14168.00 Sales/man cost ratio is 0.74 that is sales revenue 

is less than cost, increase prices and risk loss of 

market or cut manufacturing costs._______________

$OST OF 121892.00 The ratio Admin costs/per hours of places provided 

is above average at 85, and excess cost of labour 

and expenses within this element should be looked
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UNIT REF D9

36382.00 A function of other elements.

61659.00 Sales/man cost ratio is 1.5 that is sales 

revenue is usefully greater than cost. Perhaps 

manufacturing costs could be further reduced.

166824.00 The ratio Admin costs/per hours of places 

provided is well above average at .98 Excess 

cost of labour and expenses within this element 

should be looked at.

UNIT REF DIG

SUBSIDY 133667.00 A function of other elements.

COST OF  :» 

MANUFACTURE ̂St

14168.00 Sales/man cost ratio is 0.74 that is sales revenue 

is less than cost, increase prices and risk loss of 

market or cut manufacturing costs._______________

COST OF ADMIN1 121892.00 The ratio Admin costs/per hours of places provided 

is above average at 0.85, and excess cost of labour 

and expenses within this element should be looked
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UNIT REF D8

83

A function of other elements

Sales/man cost ratio is 1.04 that is sales revenue 

is close to unity, little profit is being 

generated on the process. Manufacturing must be 

reduced.

The ratio Admin costs/per hours of places provided 

is well above average at .98 Excess cost of labour 

and expenses within this element should be looked

2. Maximisation of places for constant subsidy input.
Further investigation under DEA led to a suggestion that for the same use of resources 
extra places could be provided by the workshops. This would be an attractive 
proposition for fund managers. It would be far easier to negotiate extra places with 
agencies than reductions in subsidies. In fact the estimated production of 163 new 
places by DEA analysis at, say, an average cost of £1,900.00 per annum per place 
represents a reduction of future funding to mental handicap services of £313,500.00. 
The political advantage of the State producing more welfare places, at no extra cost is 
not to be ignored. Of course, there may be many reasons why these plausible savings 
indicated by DEA may not be translated into practice. Perhaps accommodation on the 
factory floor is insufficient, or transport for workers may not be available. To remedy 
such problems might require large capital investments, and no account has been taken 
of capital or the cost of capital in DEA assessments.

Areas of further study
In this study the inputs and outputs used were limited in their scope. Many other 
inputs or outputs can be used in a DEA led study providing conditions are observed 
regarding their choice. With its ability to accommodate further choices regarding 
input or output minimisation DEA provides a tool for in-depth assessment of unit 
efficiency, and a basis for calculation of subsidies. However, managers will be 
sceptical of results since the method appears highly theoretical with little correlation 
to conventional financial ratio findings which are well understood. Further study
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might proceed in two strands:

/. Choice of Variables
First, the design of quantities to measure inputs and outputs that would be sensitive to 
environmental factors in workshop operation. For instance, welfare input to workers, 
varying productivity of workforce, their socio-economic background, factors arising 
from the market place and incentive issues for management and workers.

There are other outputs that are of concern, e.g. the question of quality of the service 
provided to disabled people. It is possible to conceive of management insisting on 
production and profit to the extent that the disabled workforce are working under 
"sweat shop" conditions. On the other hand some organisers might see their 
workshops as little more than providing light occupation with no production motive. 
Somehow variables must be designed that accommodate the effects of industrial 
relation and welfare policies decided on by management.

2. DEA as a management tool.
Secondly, the issue of making DEA a creditable management tool. Academics may or 
may not be comfortable with the theoretical base of the method, but practising 
managers certainly will not be. The results of this study were discussed with the 
respective management teams. They tended to agree with DEA listing of inefficient 
units based on their own knowledge of each operation but not with the order of 
magnitude of savings indicated. The possibility of savings raised the spectre of 
reduced subsidies. Suggestions of slack in the number of places provided raised 
issues related to supervision levels of sometimes difficult workers. Explanations of 
how DEA results should be interpreted were not easily made or, frankly, believed. 
Every discussion led to the same problem, that of resolving the choice and assessment 
of environmental factors into a credible framework.

DEA software packages are deceptively easy to use and will produce a plethora of 
data. For instance, data can be produced illustrating league tables (an emotive issue) 
and potential savings in a very convincing way. On the other hand the caveats that 
apply in interpretation are difficult to understand. Ganley and Cubbin's (1992) dictum 
"that all the fundamental output measurements and variable selection problems are 
rarely recognised in applied studies" needs to be to the fore.

At present DEA does not appear to offer a practical management aid to place in the 
hands of fund managers or plant operators, but further study concerned with
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developing skills in the design of inputs and output measures and their interpretation 
should produce a very usable tool.

This study encompassed only twelve units, and viewed their performance from a very 
limited perspective, sales and place maximisation and subsidy minimisation. Further 
work is required embracing a bigger sample and a broader perspective.
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CHAPTER SIX 
CONCLUSIONS

Since the Irish State has given sheltered employment a place in the continuum of care 
to learning impaired persons [Groarke (1985)],[Carroll (1980)], this study set out to 
examine definitions of sheltered work and to look at the rationale that lay behind its 
provision. It found that social policy had put into place mechanisms to enable welfare 
funds to flow into sheltered work programmes. However, the disabled worker in this 
system experiences significant differences in the way labour law deals with him and 
his peer employed in "with profit" organisations.

Although the State, as principal funders, has an interest in the efficiency of agencies 
delivering these services, since welfare funds are scarce and there are waiting lists for 
places, there seems to be no research on how these workshops may be evaluated. This 
study set out to compare the current way in which the financial performance, and thus 
subsidy levels are calculated for these units, and which are derived from the "with 
profit" sector, with a more appropriate alternative, DBA.

Little is known about the efficiency of sheltered workshops at this present time and a 
good deal more research effort is now needed to examine the efficiency and in 
particular to consider its relationship with effectiveness.

The State's perspective is to minimise cost and maximise places. On the other hand, 
the agency's managers wish to operate as efficiently as possible, in order to maintain 
credibility, and provide a quality service.

The current financial ratio approach to the measurement of these operations is flawed, 
since by definition it is geared to units that are profit seeking, [Ricketts and 
Gray,(1988)].

The fund manager, who provides subsidy payments, to keep the employment unit in 
business, has little to guide him, except a crude cost per place calculation. This may 
be misleading since it cannot take account of the wide variations in environmental 
issues such as the abilities of workers, or special circumstances in the production 
technology that arise from the "care service" nature of the enterprise.

Under "Findings", the twelve units were evaluated by resolving inputs and outputs 
into variables usable in a ratio method, a Z score approach, and a DEA method.
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Outputs are the factors which occur as a result of the processing of resources [El- 
Mahgart (1995)], in this case profits and/or places produced by the units. The inputs 
are any factor used as a resource to produce something of value and any 
environmental factor that bears a strong effect on how the resources are consumed 
[Thanassoulis et al (1987)]. Environmental factors are not usually within the control 
of the manager i.e., societal, economic factors relating to the disabled workforce but, 
as such, they are critical in performance comparison measurements.

The productivity of the workforce is a key element in the overall efficiency of a 
manufacturing concern. The workers are part of the production technology in terms 
of quality and units produced. Yet, the admission policies of the agencies operating 
sheltered workshops must be, as service providers, to admit a wide range of abilities. 
This was not reflected in any numerical input and output variable used in the 
management ratio approach.

Whilst the ratio approach identifies "best" and "poorest" performers, it does little 
more. It may even mislead the fund manager into allocating funds on an average basis 
without regard to efficiency. The value of a ratio approach would seem to be:

Identification of exotic units.
and.
Comparison of certain elements of performance within one unit, between
accounting periods.

Moving to the fundamentally different DBA evaluation technique, the DBA results 
presented in this paper represent probably the first exploratory use of this technique in 
the Republic of Ireland, and certainly to examine the performance of sheltered 
workshops.

This study indicates that DBA may prove a useful technique. However it should be 
emphasised that these findings which relate to a specific group of workshops need to 
be interpreted with great caution, for two reasons.

First, the data available from agencies was almost entirely financial and was not 
prepared with a DEA analysis in mind. It suited traditional ratio methods but did not 
provide the variables reflecting environmental factors that would be capable of being 
usefully measured under DEA but perhaps not so useful under ratio methods. The 
data set available only permitted a limited selection of variables of inputs and outputs.
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Inputs such as capital and the cost of finance are omitted.

Second, measures of the cost of labour are crude. A number of significant items in the 
inputs (for example welfare and transport costs) are not identified, but are lumped into 
gross cost items. At survey, managers frequently referred to inconsistency in 
workforce performance, due to illness and mood swings etc. They stressed the need 
to spend considerable amounts of staff time attending to the welfare needs of their 
learning impaired workforce. These factors that all mitigate against an efficient 
production technology are not identified in the numerical inputs.

Further, no reference to quality of places in terms of producing change for the 
participants in the programme is taken account of. Presumably, if suitable measures 
of outcomes among individuals could be derived that would measure the impact of the 
workshop on the individual, then those variables could be used in an analysis based on 
DEA technique.

Bearing in mind that the perspective for this investigation was extremely narrow, that 
is, the minimisation of state subsidies being paid by the State to produce places, then, 
from that point of view, because investigation identified individual workshops doing 
this job badly, it has succeeded. In no sense has this investigation attempted to assess 
the impact of sheltered workshops on the outcome for the individual, in respect of 
their life quality. Salinas, Jimenez and Smith,(1994) seem to think that this is a 
serious problem since there is a shortage of individual health data, and that for the 
foreseeable future performance analysis will have available only aggregate data with 
which to assess the performance of health administrations.

In assessing the practical use of DEA, in the hand of managers and funders, several 
cautionary notes need to be struck; for a specific DMU, alternative input and output 
sets normally exist. In addition, the optimal weights used in computing a unit's 
efficiency may incorporate some weight so low as to exclude from consideration the 
corresponding inputs and outputs on which the unit may be very inefficient. All this 
means that, in general, the efficiency rankings produced by DEA should be treated 
with caution, since under DEA, efficiency is defined as a ratio of the weighted sums 
of the outputs to the weighted sums of the inputs.

The slacks in the least efficient units in this study, as indicated by DEA, are very 
large, relative to their equivalent inputs. It is difficult to find a reason for this. It 
seems unsafe to simply dismiss very large slacks as being a result of incorrectly
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calculated or identified inputs. On the other hand, in the case of the inefficient units, 
it does suggest that an investigator should examine in great detail the variables with 
large slacks.

Salinas, Jimenez and Smith (1994) referred to a study carried out by them into 
maternity services. They abandoned that study because the outcome measures were 
susceptible to random fluctuation, determined by "lucky" DMU's. They say that this 
phenomenon will always occur when DMU's are assessed on outcome measures 
determined by a relatively small number of very important events.

This is exactly the situation which may exist in this study where within the individual 
DMU's there are unknown and unmeasured variables. For instance, at Al there is a 
large capital investment in automatic machinery and cheap feed stock. At C6 there are 
no workers with low outputs. These units might be described as "lucky" DMU's.

It may be noted that when these two units were taken out of the set reducing the set 
from 12 to 10 DMU's, the DEA analysis results seemed to be more plausible.

Ganley and Cubbin,(1992) point out that fundamental problems exist in the selection 
of output measurements variables. They note that the DEA efficiency indexes 
produced by DEA computations lack a simple statistic check such as would be 
available for outputs from conventional procedures. These considerations give rise to 
a certain unease regarding the results of this investigation. Yet, the theoretical basis 
of DEA is, in principle, a far better methodology to measure sheltered workshop 
performance. However, a good deal more research is indicated as being necessary 
into the design of inputs and outputs.

In defining the limitations identified in this study, the conclusion is exactly the same 
as offered by Salinas, Jimenez and Smith (1994), that is that the principal difficulty is 
addressing the crucial importance of environment variables and the problem of 
deciding which environmental inputs to include, in the absence of any statistical tests 
of their importance and influence in the outcome. They quote Smith (1983) who said 
"omission of relevant input can lead to serious bias in efficiency estimates."

Consequently, it is unlikely that DEA can be used in isolation from results from 
conventional statistical analysis. Nevertheless, the study presented here does suggest 
that DEA offers a useful intermediate technology for assessing workshop 
performance, where output measures relate to relatively simple functions, and where
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there is some a priori basis on which to select environmental inputs.

Kernon (1987) when he argued that sheltered workshop managers would find it most 

difficult to evaluate performance using standard accounting practices, was referring to 

the accounting practices common in the "with profit" sector. This study suggests that 
DBA offers an alternative.

Assessing the validity of the DBA relative efficiency ratio and other information 

generated, cannot be properly tested except by further research. Whilst an attempt has 

been made to compare the view of these manufacturing units presented by ratio 

methods, with that presented by a DBA method, the theoretical base of the two 

methods is so different that the findings only indicate a consistency in identifying the 

best and the poorest performers.

As a minimum, DBA analysis results offer an initial classification of units in terms of 

relative efficiency. Further investigations are then necessary to gain a better 

understanding of each unit's performance.

A report on sheltered employment prepared by CNEASTA [CNEA(1992)] drew 

attention to the unresearched nature and unstructured characteristics of sheltered 

employment. This study has been an attempt to fill part of this void, but, it also seems 

to have demonstrated the State's failure to achieve the goals set out by the NESC as 

long ago as 1982 [NESC(1982)], since no substantive body of legislation has emerged 

to regulate sheltered workshops, nor any clear funding policy of them by government.

Jan Chilingerian in a paper reprinted in Charnes at al(1995) discussing his own 

research into hospital economics using DBA found that there were "conceptual, 

methodological and practical problems" in measuring efficiency using both ratio and 

DBA methods. Fizel et al (1993), discussing work on the DBA efficiency of nursing 

homes recognised that their study could not address criticisms of the DBA method 

since some of the important characteristics of inputs and outputs were not fully dealt 

with. Concluding their study under DBA of general practices, Szczepura et al (1993) 

emphasised that although DBA proved useful, difficulties with the selection and 

definition of both inputs and outputs required that the results should be treated with 

caution. Other papers draw similar conclusions, for example Thanassoulis et al 

(1987) and Smith et al (1994).

In reflecting on this study of sheltered workshops, it is clear that neither the inputs nor
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the output variables chosen fully quantify the performance of the units from the wider 

perspective of the purpose of sheltered work. Indeed, no attempt has been made to 
define a purpose for the investment of the Irish State except to point out that this form 
of employment is on the health care agenda, and seems to derive from a historical 
perspective that the provision of work in a workshop setting is good and proper.

Since this is the case, it is acceptable to the fund manager that, unlike open market 

workshops, loss making enterprises can be tolerated and paid for out of welfare funds. 
How much loss is a question that has not been addressed in the State; to date only 
open market ratio methods have been applied to examine performance. This paper 

has proposed a radically different approach using DBA. The conclusion is that when 

considering sheltered workshops the environmental factors that impinge on their 
management cost are considerable and vary from unit to unit. It seems unfair to pay 

management subsidies based on averaging or ratio methods and risk inefficiency, so 

that some other tool is needed, not as a substitute, but as a further aid. This DBA 

assessment of this relatively small group of units in Ireland seems to offer a useful 

model, providing further work is done on defining the perspectives of the examiner 

and then defining the necessary variables to produce a suitable evaluation. It is 
conceivable that further work could produce data from which efficiency norms might 
be established from which subsidies could be calculated and the performance of 
workshop managers be assessed. In Ireland this would be a radical departure from 

that which exists at present.
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APPENDIX A.

a comparison of software, 

and a illustrative example of DEA applied to four hospitals



PEA. A general discription [Anderson. Sweeny. Williams(1994)].

Data Envelopment Analysis (DEA.) is an application of linear programming 
that has been used to measure the relative efficiency of operating units with the 
same goals and objectives. For example, DEA has been used to measure the 
relative efficiency of individual fast-food outlets in the same chain. In this case, 
the goal of DEA was to identify the inefficient outlets that should be targeted 
for further study and, if necessary, corrective action. Other applications of 
DEA have measured the relative efficiencies of hospitals, banks, courts, 
schools, and so on. In these applications, the performance of each institution 
or organisation was measured relative to the performance of all operating units 
in the same system.

The operating units of most organisations have multiple inputs, such as staff 
size, salaries, hours of operation, and advertising budget, as well as multiple 
outputs, such as profit, market share, and growth rate. In these situations, it is 
often difficult for a manager to determine which operating units are inefficient 
in converting their multiple inputs into multiple outputs. This is where Data 
Envelopment Analysis has proven to be a helpful managerial tool.

The DEA approach uses a linear programming model to construct a 
hypothetical composite operating unit based on all units in the reference group. 
The output of the composite unit is determined by computing a weighted 
average of the outputs of all units in the reference group The input for the 
composite unit is determined by using the same weights to compute a weighted 
average of the inputs for all units in the reference group Constraints in the 
linear programming model require all outputs of the composite unit to be 
greater than or equal to the outputs of the unit being evaluated. If the inputs 
for the composite unit can be shown to be less than the inputs for the unit 
being evaluated, the composite unit will be shown to have the same, or more, 
output for less input In this case, the model will show that the composite unit 
is more efficient than the unit being evaluated In other words, the unit being 
evaluated is less efficient than the composite unit Since the composite unit is 
based on all units in the reference group, the unit being evaluated can be judged 
relatively inefficient when compared to the other units in the group.

Anderson,Sweeny,Williams(1994), draw the observers attention to the 
following considerations:

Remember that the goal of data envelopment analysis is to identify 
operating units that are relatively inefficient The method does not 
necessarily identify the operating units that are relatively efficient. Just 
because the efficiency index is E = 1, we cannot conclude that the unit 
being analysed is relatively efficient. Indeed, any unit that has the 
largest output on any one of the output measures cannot be judged 
relatively inefficient



2 It is possible for DEA to show all but one unit to be relatively 
inefficient. Such would be the case if a unit producing the most of 
every output also consumes the least of every input. Such cases are 
extremely rare in practice.

3. In applying DEA to problems involving a large group of operating 
units, practitioners have found that roughly 50% of the operating unit 
can be identified as inefficient. Comparing each relatively inefficient 
unit to the units contributing to the composite unit may be helpful in 
understanding how the operation of each relatively inefficient unit can 
be improved.

An analysis under the DEA method, of four hypothetical hospitals, and a 
comparason of results obtained using three software packages.

Two commercially available software packages with thier respective notes were 
available for the DEA investigation, Ideas 1 (1995) and Warwick (1994). It 
was thought worthwhile, as a testing and calibration exercise, (and also to 
gain experience) to carry out comparason trials using a set of observations 
previously evaluated using DEA.

The observations are of a group of four hospitals with three input 
measurements and four output measurements prepared and analyzed by 
Anderson Sweeney Williams (1976) using Management Scientists™ Software 
Version 3 o (1994)

Both sets of commercial software, Ideas 1 (1995) and Warwick (1994), were 
run on the following observations set

INPUT MEASURES: 
FTE=FULL TIME EQ NON-PHYSICIAN 
SE=SUPPLY EXPENSES (SlOOO's) 
BDA=BED DAY AVAILABLE (1000's)

OUTPUT MEASURES: 
MPD=MEDICARE PATIENT DAYS (1000's) 
NMPD=NON MED PATIENT DAYS (1000's) 
NT=NURSES TRAINED 
IT=INTERN TRAINED

OBSERVATIONS
HOSPITAL

GENERAL

UNIVERSITY

COUNTY

STATE

-nr
285 2

162 3
275.7

210.4

-SE

1238

1287

348 5

154 1

-BDA

106.72

64 21
104.1

104.04

MPD

4848

3462

36 72

33 16

NMPD

43 I

27.11

4598
5646

NT
253

148
175

160

IT
41

27

23
84



Ill

The analyses was carried out using the following envelope: 
Form of surface ...... Variable Returns to Scale (VRS).
Orientation........ ....... Input, optimised.

A comparison of Ideasl.( 1995) and Warwick (1994) and the solution offered 
by Anderson Sweeney Williams (1976). using Management Scientists™ 
Software Version 3.o (1994). is tabulated below:

EFFICIENCY SCORES.
HOSPFTAL

GENERAL

UNIVERSITY

COUNTY

STATE

AS.W.

1

1

0.91

1

IDEAS1

1

I

091

1

WARWICK

1

1

0.91

1

SLACK/SURPLUS COUNTY HOSPITAL.
IDEASI

0

0

1 62

STATE

3582

IT

0

OUTPUTS A.S.W. WARWICK

MPD

NMPD

NT

page no JIT

INPUTS

FTE

SE

BDA

0

0

162

37.03

3564

P4.44

0

NOT GENERATED

-

TARGETS FOR COUNTY HOSPITAL
OUTPUTS

MPD

SMPD

NT

rr

INPUTS

FTE

SE

BDA

AS W

NOT GENERATED

IDEASI

3672

4598

17662

6003

21375

14105

9424

WARWICK

3672

4598

l'66

60

21375

141 1

0424

Where data was generated it appears from the above table that the solutions 

produced by both Ideasl(1995) and Warwick(1994) were consistent with those 

obtained by Anderson, Sweeney and Williams, for the given set of 

observations

The performance of County Hospital relative to the other hospitals in this 

hypothetical set is that it is relatively inefficient compared to the other 
hospitals The results of the DBA analysis indiacate that fund managers should 

examine County Hospital to see how its resources can be more effectively 

utilised

DEA suggest that for the same output that County Hospital could 
Reduce the number of bed days available by 10% 
Reduce the number of full-time equivalent non-physicians by 23% 
Reduce the supply expenses by 54%



IV

It was found in running this trial that IDEAS 1(1995) was more user friendly 
than Warwick (1994) Therefore the investigation into the performance of the 
sheltered workshops proceeded on the basis of using IDEAS 1 (1995) 
software.



APPENDIX B.
Survey data for twelve sheltered workshops



Notes:

The notes accompanying the following financial sheets indicate the products, levels of 

productivity and disability of the workforce.

The estimates of productivity are those of the managers since in no case did a formal method 

of assessing worker performance exist

All managers interviewed were persons who were experienced in industrial work and were 

confident that thier estimates of productivity based on observations of workers at the bench 

were reasonably accurate

With regard to movement of workers out of the sheltered workforce, the overall picture was 

that in general workers did not proceed into the open labour market
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Filename "THESES9 wk4"~~~—"—"""""——"—~—~~~—————~—— 

FINANCIAL PERFORMANCE OF UNIT NAME IRISH COUNTRY POTTERIES

MANAGED BY SHANNON COMMUNITY WORKSHOPS 

INFORMATION GIVEN BY..... A GOOD TPI

SALES REVENUE n (1a) 

MANUFACTURING COST OF GOODS SOLD

247000

NOTES

A1

Direct Labour 
Direct materials used 
Variable manufacturing overhead 
Fixed manufacturing overhead

TOTAL

GROSS MARGIN

SELLING EXPENSES

Variable 
Fixed

ADMINSTRIVE EXPENSES

n.(2) 
n.(3) 
n(4)

•1739" 

"-44954J 
-T6363

-66056

180944

Variable 
Fixed

SALERIES
OTHER OVERHEADS

n.(4) 
n.(5)

n.(6) 
n.(7)

-1'7026"

363 1.3

-177Q2

-137208

TOTAL SELLING AND ADMIN EXPENSES 

OPERATING INCOME

-2Q491Q

Bands of Productivity

Numbers Mild Mod

n.(8)

Other z30 to 50% z51 to 80% MORE THA
15 15 10 10 10

DIRECT SUBSIDY FROM VOL SOURCES 
DIRECT SUBSIDY FROM STATE SOURCES 
TOTAL SUBSIDY TO PROJECT. .. ... .

JOB PLACES PROVIDED

STAFF TIME INPUT 
Senior n (20) 
Other

WORKING WEEK (HOURS)

0 
31824
31824

30

1 
4

30

ESTIMATE OF CAPITAL EMPLOYED

Market value of buildings 480000 
Current vali IP nf nlant 250000

invoice value, ex VAT.

n.(1 )ex staff, ex DPMA or other welfare payment; 
n.(2)details 
n.(3)give details 
n.(4)give details

n (4)inc commission,adverts,promotion

n(6)fuel.stationary.sunor s.
sal ries.proportion any common sal

N 80%

n (20)hours at work

Purchase cost of plant
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filename "THESE34 wk4" ————————"————————

FINANCIAL PERFORMANCE OF UNIT NAME FIREFLY 

MANAGED BY GALWAY ASSOCIATION 

[INFORMATION GIVEN BY.. TH

SALES REVENUE n(1a) 

MANUFACTURING COST OF GOODS SOLD

Direct Labour n(1)
Direct materials used n.(2)
Variable manufacturing overhead n (3)
Fixed manufacturing overhead n (4)

TOTAL

GROSS MARGIN

SELLING EXPENSES

47184

NOTES

B2

-32667 !oH
13761j

invoice value, ex VAT

n.(1 )ex staff, ex DPMA or other welfare payment:
n (2)details
n (3)give details
n.(4)give details

("""'-51938

Variable 
Fixed

ADMINSTRiVE EXPENSES

Variable

SALERIES
OTHER OVERHEADS

n.(4) 
n.(5)

n.(6) 
n(7)

|n (4)inc commission,adverts,promotion

n (6)fuel,stationary,sundrys, 
salenes,proportion any common sal

-56556

TOTAL SELLING AND ADMIN EXPENSES 

OPERATING INCOME

Bands of Productivity n.(8)

Numbers Mild Mod Other

| -61087

6584'

z30 to 50% z51 to 80% LESS 30%
20

DIRECT SUBSIDY FROM VOL SOURCES 
DIRECT SUBSIDY FROM STATE SOURCES 
TOTAL SUBSIDY TO PROJECT . .

JOB PLACES PROVIDED

STAFF TIME INPUT 
Senior n (20) 
Other

WORKING WEEK (HOURS)

O 
55000
55000

28

1 
25

39

ESTIMATE OF CAPITAL EMPLOYED

Market value of buildings 
Current value of plant 
Purchase cost of plant 
Nett current assets

140000

14122

n (20)hours at work



APPENDIX

filename "theses! 1 wk4" '————'—————————" 
FINANCIAL PERFORMANCE OF UNIT NAME TEAM

MANAGED BY GALWAY ASSOCIATION 

INFORMATION GIVEN BY.. TH

SALES REVENUE n(la) 

MANUFACTURING COST OF GOODS SOLD

55198

Direct Labour 
Direct materials used 
Variable manufacturing overhead 
Fixed manufacturing overhead

TOTAL

GROSS MARGIN

SELLING EXPENSES

Variable 
Fixed

ADMINSTRiVE EXPENSES

n.(2)
n.(3) 
n.(4)

_-5S08_ 
"-3207T"""'o'
-10323'

nvoice value, ex VAT

n.(1 )ex staff, ex DPMA or other welfare payment!
n (2)details
n (3)give details
n.(4)give details

-48304

6894

Variable 
Fixed

n (4) 
n 15)

n (6) 
n /7) -32035'

SALERIES
OTHER OVERHEADS

n.(4)inc commission,adverts,promotion

n (6)fuel,stationary,sundrys 
salenes,proportion any common sal

TOTAL SELLING AND ADMIN EXPENSES

OPERATING INCOME

Bands of Productivity n /8i

Numbers Mild Mod Other

[ -84139

- - •• _':,' 0

z30 to 50% z51 to 80% LESS 30%
15

DIRECT SUBSIDY FROM VOL SOURCES 
DIRECT SUBSIDY FROM STATE SOURCES 
TOTAL SUBSIDY TO PROJECT

JOB PLACES PROVIDED

STAFF TIME INPUT
Senior
Other

WORKING WEEK (HOURS)

n (20)

NOTES
83

n (20)hours at work

ESTIMATE OF CAPITAL EMPLOYED

Market value of buildings 
Current value of plant 
Purchase cost of plant 
Nett current assets

120000

21969



APPENDIX

ename "THESES12 wM~ ~~~~~~~"~~~~~~~~~~———~~~~——— 

FINANCIAL PERFORMANCE OF UNIT NAME SNIPE INDUSTRIES

MANAGED BY GALWAY ASSOCIATION 

INFORMATION GIVEN BY j H

SALES REVENUE n(1a) 

MANUFACTURING COST OF GOODS SOLD

Direct Labour n (1)
Direct materials used n (2)
Variable manufacturing overhead n (3)
Fixed manufacturing overhead n (4)

TOTAL

GROSS MARGIN

SELLING EXPENSES

175028

NOTES
B4

_ : 10656i 
-105375

~_ -1651 :
: 26885 ;

-144567

30461

Variable 
Fixed

ADMINSTRIVE EXPENSES

Variable 
Fixed

SALERIES
OTHER OVERHEADS

n.(4) 
n(5)

n(6) 
n(7) 1 19192

TOTAL SELLING AND ADMIN EXPENSES 

OPERATING INCOME

Bands of Productivity

Numbers Mild Mod

n(8) 

Other
16 25

Z30 to 50% z51 to 80% LESS 30% 
1 11 3 28

DIRECT SUBSIDY FROM VOL SOURCES 
DIRECT SUBSIDY FROM STATE SOURCES 
TOTAL SUBSIDY TO PROJECT

JOB PLACES PROVIDED

STAFF TIME INPUT
Senior
Other

WORKING WEEK (HOURS)

n(20)

nvoice value, ex VAT

n.(1)ex staff, ex DPMA or other welfare payment: 
n (2)details 
n.(3)give details 
n.(4)give details

n (4)inc commission,adverts,promotion

n.(6)fuel,stationary,sundrys, 
salenes,proportion any common sal

n (20)hours at work

ESTIMATE OF CAPITAL EMPLOYED

Market value of buildings 
Current value of plant 
Purchase cost of plant 
Nett current assets

114089

75202



APPENDIX

filename "THESES1 wk4" ——————————— 

FINANCIAL PERFORMANCE OF UNIT NAME ATEC 

MANAGED BY SUNBEAM HOUSE SERVICES 

INFORMATION GIVEN BY..... N.L TEL.

SALES REVENUE n(1a) 

MANUFACTURING COST OF GOODS SOLD

Direct Labour 
Direct materials used 
Variable manufacturing overhead 
Fixed manufacturing overhead

TOTAL

GROSS MARGIN

SELLING EXPENSES

n.(2) 
n.(3) 
n.(4)

__-73227'
~~ -290 I

4702'

cs

97726

1 "09536 INETT -78219

-11810

Variable 
Fixed

ADMINSTRIVE EXPENSES

Variable 
Fixed

TOTAL SELLING AND ADMIN 

OPERATING INCOME

Bands of Productivity

Numbers Mild Mod 
37 21

n(4) ' """-2287" 
n.(5) \'~ " b" 223T

n (6) " """ 0 
n (7) ' ' -53357" -5935 v

EXPENSES | 5-544

n 18)

Other z30 to 50% z51 to 80% 
16 0 21 16

DIRECT SUBSIDY FROM VOL SOURCES 
DIRECT SUBSIDY FROM STATE SOURCES 
TOTAL SUBSIDY TO PROJECT

JOB PLACES PROVIDED

STAFF TIME INPUT
Senior
Other

WORKING WEEK (HOURS)

n (20)

ESTIMATE OF CAPITAL EMPLOYED

Market value of buildings 
Current value of plant 
Purchase cost of plant

90000 20000' 

40000



APPENDIX

ilename "THESES2 wk4" ———————————————————————

FINANCIAL PERFORMANCE OF UNIT NAME ARKLAP FENCING 

MANAGED BY SUNBEAM HOUSE 

[INFORMATION GIVEN BY..... N.L. TEL:

SALES REVENUE n (1a) 

MANUFACTURING COST OF GOODS SOLD

Direct Labour 
Direct materials used 
Variable manufacturing overhead 
Fixed manufacturing overhead

TOTAL

GROSS MARGIN

SELLING EXPENSES

n(2) 
n.(3) 
n(4)

-4317
-23241

0

C6

39417

("""-28624!

10793 IN ETT 15110

Variable 
Fixed

ADMINSTRIVE EXPENSES

Variable 
Fixed

TOTAL SELLING AND ADMIN 

OPERATING INCOME

Bands of Productivity

Numbers Mild Mod 
5 5

n (4) '963 
n (5) 0 '963,

n (6) 0
n (7) ? 7437 " 7"497

EXPENSES |

n (8)

Other z30 to 50% z51 to 80% 
00 5

-29460

1 366 /"

DIRECT SUBSIDY FROM VOL SOURCES 
DIRECT SUBSIDY FROM STATE SOURCES 
TOTAL SUBSIDY TO PROJECT

JOB PLACES PROVIDED

STAFF TIME INPUT
Senior
Other

WORKING WEEK (HOURS)

n (20)

35 |

ESTIMATE OF CAPITAL EMPLOYED

Market value of buildings 
Current value of plant 
Purchase cost of plant

0
7000

15000



APPENDIX

filename "THESES3 wk4" " —————— ~
FINANCIAL PERFORMANCE OF UNIT NAME

MANAGED BY SUNBEAM HOUSE

INFORMATION GIVEN BY... . NL

SALES REVENUE n(1a )

MANUFACTURING COST OF GOODS SOLD

Direct Labour n (-|) 
Direct materials used n (2) 
Variable manufacturing overhead n.(3) 
Fixed manufacturing overhead n.(4)

TOTAL

GROSS MARGIN

DARGLE GLEN NURSURIES

: 6721

!" " " -8785 
i ~ '-16871'

t~ ------ - ;

j ^25656

| -18935

SELLING EXPENSES

C7

NETT -10150

Variable 
Fixed

ADMINSTRVE EXPENSES

Variable 
Fixed

TOTAL SELLING AND ADMIN 

OPERATING INCOME

Bands of Productivity

Numbers Mild Mod

n.(4) 
n.(5)

n.(6) 
n(7)

EXPENSES

n (8)

Other

0 
0' 0

0
22-i"7 -' Cio

| -22475

41410

z30 to 50% 16 \ to 80%
13

DIRECT SUBSIDY FROM VOL SOURCES 
DIRECT SUBSIDY FROM STATE SOURCES 
TOTAL SUBSIDY TO PROJECT

JOB PLACES PROVIDED

STAFF TIME INPUT
Senior
Other

WORKING WEEK iHOURS)

n (20)

ESTIMATE OF CAPITAL EMPLOYED

Market value of buildings 
Current value of plant 
Purchase cost of plant

0
3000

1 0000



APPENDIX

FINANCIAL PERFORMANCE OF UNIT NAME NORTHBROOK INDUSTRIES

MANAGED BY ST MICHEALS HOUSE 

INFORMATION GIVEN BY J MCKFRN

SALES REVENUE n (1a) 

MANUFACTURING COST OF GOODS SOLD

Direct Labour n (i)
Direct materials used n (2)
Variable manufacturing overhead n.(3)
Fixed manufacturing overhead n (4)

TOTAL

GROSS MARGIN

SELLING EXPENSES

f59157

-89672 ; 
34229'-21776' 

-BOOO'

[""-T53677

5480

Variable 
Fixed

ADMINSTRVE EXPENSES

Variable 
Fixed

SALERIES 
OTHER

n(4) 
n.(5)

n(6) 
n(7)

TOTAL SELLING AND ADMIN EXPENSES 

OPERATING INCOME

-179162

Bands of Productivity

Numbers Mild 
75

Mod Other z30 to 50% z51 to 80%
46 29

DIRECT SUBSIDY FROM VOL SOURCES 
DIRECT SUBSIDY FROM STATE SOURCES 
TOTAL SUBSIDY TO PROJECT

JOB PLACES PROVIDED

STAFF TIME INPUT
Senior
Other

WORKING WEEK (HOURS)

n(20)

ESTIMATE OF CAPITAL EMPLOYED

Market value of buildings 
Current value of plant 
Purchase cost of plant

300000
136000
279000

D8



APPENDIX

filename "THESES5 wk4"————————————————'———————————— 

FINANCIAL PERFORMANCE OF UNIT NAME TEMPLELOGUE HOUSE

MANAGED BY ST MICHEALS HOUSE

INFORMATION GIVEN BY TPI CAV

SALES REVENUE n(1a) 

MANUFACTURING COST OF GOODS SOLD

Direct Labour r\ C\)
Direct materials used n (2)
Variable manufacturing overhead n (3)
Fixed manufacturing overhead n (4)

TOTAL

GROSS MARGIN

SELLING EXPENSES

-49665
-2869
-6607
-2518

Variable 
Fixed

ADMINSTRIVE EXPENSES

Variable 
Fixed

n(4) 
n(5)

n 16)
n I 7)

2529

SALERIES
OTHER OVERHEADS

NOTES

D9

92201 invoice value, ex VAT

n (1 )ex staff, ex DPMA or other welfare payment;
n.(2)details
n (3)give details
n (4)give details

~-61~659 

30542

n (4)mc commission, adverts .promotion

n (6)fuel,stationary,sundrys, 
salaries .proportion any common sal

TOTAL SELLING AND ADMIN 

OPERATING INCOME

Bands of Productivity

Numbers Mild Mod 
87 37

EXPENSES

n (8)

Other 
45

| - 1 66824

-136232

z30to 50% z51 to 80%

DIRECT SUBSIDY FROM VOL SOURCES 
DIRECT SUBSIDY FROM STATE SOURCES 
TOTAL SUBSIDY TO PROJECT

JOB PLACES PROVIDED

STAFF TIME INPUT 
Senior n (201 
Other

WORKING WEEK (HOURS)

36282
36282

82

8 4 n (20)hours at work

ESTIMATE OF CAPITAL EMPLOYED

Market value of buildings 
Current value of plant 
Purchase cost of plant

1200000 cost 18700' 

65000



APPENDIX

filename "THESESG.wk4" —————"————————————————— 

FINANCIAL PERFORMANCE OF UNIT NAME POTTERY, GOATSTOWN

MANAGED BY ST MICHEALS HOUSE

INFORMATION GIVEN BY. TFI FAV

SALES REVENUE n (1a) 

MANUFACTURING COST OF GOODS SOLD

Direct Labour 
Direct materials used 
Variable manufacturing overhead 
Fixed manufacturing overhead

TOTAL

GROSS MARGIN

SELLING EXPENSES

Variable 
Fixed

ADMINSTRIVE EXPENSES

n.(2) 
n(3) 
n(4)

-23333-22403" 

"-1 3600 
-1488'

Variable 
Fixed

SALERIES
OTHER OVERHEADS

n.(4) 
n.(5)

n(6) 
n(7)

O

26530

NOTES

D10

nvoice value, ex VAT

n (1 )ex staff, ex DPMA or other welfare payment;
n.(2)details
n (3)give details
n (4)give details

-60824

-34294

n (4)inc commission,adverts,promotion

n (6)fuel,stationary,sundrys, 
salenes,proportion any common sal

TOTAL SELLING AND ADMIN 

OPERATING INCOME

Bands of Productivity

Numbers Mild Mod 
41 19

EXPENSES

n (8)

Other 
22

| -114256

'; 'idLoU

z30 to 50% z5 1 to 80%

DIRECT SUBSIDY' FROM VOL SOURCES 
DIRECT SUBSIDY FROM STATE SOURCES 
TOTAL SUBSIDY TO PROJECT

JOB PLACES PROVIDED

STAFF TIME INPUT 
Senior n (20) 
Other

WORKING WEEK iHOURS)

148549
148549

41

I

ESTIMATE OF CAPITAL EMPLOYED

Market value of buildings 360000 COST 
Current value of plant 11000 
Purchase cost of plant 53000

n (20)hours at work



APPENDIX

filename "THESES7 wk4"———————~————————————————— 

FINANCIAL PERFORMANCE OF UNIT NAME CHARLES STREET

MANAGED BY ST MICHEALS HOUSE

INFORMATION GIVEN BY TFI CAV

SALES REVENUE n (1a) 

MANUFACTURING COST OF GOODS SOLD

Direct Labour n(1)
Direct materials used n (2)
Variable manufacturing overhead n (3)
Fixed manufacturing overhead n (4)

TOTAL

GROSS MARGIN

SELLING EXPENSES

7629

-1813"
-2732'

Variable 
Fixed

ADMINSTRiVE EXPENSES

Variable 
Fixed

n (4) 
n(5)

n(6) 
n (7)

SALERIES
OTHER OVERHEADS

NOTES

D11

nvoice value, ex VAT.

n (1 )ex staff, ex DPMA or other welfare payment; 
n (2)details 
n (3)give details 
n (4)give details

"-74168 

-2158C

n (4)inc commission, adverts .promotion

n (6)fuel.stationary,sundrys, 
salaries.proportion any common sal

'55681

TOTAL SELLING AND ADMIN 

OPERATING INCOME

Bands of Productivity

Numbers Mild Mod 
90 31

EXPENSES [ 15~9T=

n (8)

Other z30 to 50% z51 to 80% 
59

DIRECT SUBSIDY FROM VOL SOURCES 
DIRECT SUBSIDY FROM STATE SOURCES 
TOTAL SUBSIDY TO PROJECT

JOB PLACES PROVIDED

STAFF TIME INPUT 
Senior n (20) 
Other

WORKING WEEK (HOURS)

0 
180019
180019

90

7

ESTIMATE OF CAPITAL EMPLOYED

Market value of buildings 31 1000 COST 
Current value of plant 1 3000 
Purchase cost of plant 44000

n (20 (hours at work



APPENDIX

'ilename "THbSES wk4" ~~~————————————————————— 

FINANCIAL PERFORMANCE OF UNIT NAME MOYLE ROAD INDUSTRIES

MANAGED BY ST MICHEALS HOUSE

INFORMATION GIVEN BY..... TEL FAX

SALES REVENUE n (1a) 

MANUFACTURING COST OF GOODS SOLD

Direct Labour n .(1)
Direct materials used n (2)
Variable manufacturing overhead n (3)
Fixed manufacturing overhead n (4)

TOTAL

GROSS MARGIN

SELLING EXPENSES

62673

-52004i
-18309"

6537'

nvoice value, ex VAT.

n (1 )ex staff, ex DPMA or other welfare payment1.
n (2)details
n (3)give details
n (4)give details

-84966

-22293

Variable 
Fixed

ADMINSTRIVE EXPENSES

Variable 
Fixed

SALERIES
OTHER OVERHEADS

n.(4) 
n.(5)

n(6) 
n (7)

n (4)inc commission.adverts,promotion

n (6)fuel,stationary,sundrys, 
salaries.proportion any common sal

TOTAL SELLING AND ADMIN EXPENSES 

OPERATING INCOME

Bands of Productivity

Numbers Mild 
83

Mod

n(8) 

Other z30 to 50% z51 to 80%
18 62

DIRECT SUBSIDY FROM VOL SOURCES 
DIRECT SUBSIDY FROM STATE SOURCES 
TOTAL SUBSIDY TO PROJECT..

JOB PLACES PROVIDED

STAFF TIME INPUT 
Senior n (20) 
Other

WORKING WEEK (HOURS)

0 
196033
1 96033

83

95

ESTIMATE OF CAPITAL EMPLOYED

Market value of buildings 457607 COST 
Current value of plant 46000 
Purchase cost of plant 76000

NOTES

D12

n (20)hours at work



Ref: Al

Unit name: Irish Country Potteries

Owners: Shannon Community Workshops Ltd.

This organisation is incorporated as a company limited by 

guarantee having no shareholders. Its memorandum and articles 

of agreement set out its objectives as to provide services for 

persons with learning impairment In furtherance of those 

objectives it has set up and operates this employment scheme.

Location: The unit is located in modern factory premises close to but not 

on the Shannon free market area close to the city of Limerick.

Workers All workers are persons with learning impairment with a

productivity relative to norms for the industry of 30 to slightly 

more than 80%

Products: High quality slip moulded pottery marketed extensively in 

Ireland in multiple stores

Objectives: To provide employment and to a varying extent meet the social 

needs of the learning impaired workers.

Worker throughput:
It is reported that learning impaired workers do not usually pass 

on to other employment



Ref B2

Unit name: Firefly Viswear Ltd.

Owners: The Galway Association for Mentally Handicapped Children

Location: Located in a commercial industrial estate on the outskirts of 
Galway city.

Workers: All workers are persons with a learning impairment and an 
output relative to industry norms of 32 - 80%.

Products: The unit manufactures a range of high visibility clothing which 
is used by local authorities, construction workers, etc. It also 
engages in contract work on behalf of a number of 
manufacturing industries in the vicinity

Objectives. The objectives are to provide employment for learning 
impaired persons

Worker throughput

It is reported that no worker has moved on to open 
employment, however, this is not seen as an objective of the 

unit



Ref: B3

Unit name: Team Leather Products Ltd.

Owners: Galway Association for Mentally Handicapped Children

Location: The unit is located in an Industrial Development Authority 

industrial estate in Tuam County Galway.

Workers: The workers are all persons with learning impairment with a 

productivity in the range estimated at 30 - 80% of industrial 

norms.

Products: Its main product range is leather belts which are manufactured 

to the specifications of the individual customers. The 

customers range from Magees of Donegal to the Garda 

Siochana It also engages in a range of other leather products 

for a variety of purposes Facilities exist to screen print the 

finished products

Objectives: The primary purpose of the facility is to provide sheltered 

employment for adults with a mild or moderate mental 

handicap.

Worker throughputs:
Recently the management have secured supported employment 

for approximately 8 individuals who are currently full-time 

workers in the factory and it is expected that a small proportion 

of these may move to open employment in due course



Ref B4

Unit name: Snipe Industries Ltd.

Owners: Galway Association for Mentally Handicapped Children

Location: Unit is located a Snipe Avenue, Newcastle, Galway

Workers: All workers are persons with learning impairment with a

productivity relative to industrial norms estimated at 30 - 80%.

Products The unit manufactures a range of upholstered and wooden 

furniture (in the main bed headboards) and supplied to a 

wide market outside of Dublin city

Objectives: The prime purpose of the facility is to provide jobs for persons 

with learning impairment

Worker throughputs:
The numbers moving to open employment is reported as 

negligible



Ref: C5

Unit name Wicklow ATEC

Owners: Sunbeam House Services

Location: The urban area of Bray County Wicklow

Workers: The unit employs persons with learning impairment whose

productivity relative to industrial norms is estimated as in the 

range of 30-80%.

Products: The unit manufactures traditional wooden children's' cots to 

relevant British and Irish standards

Objectives The principal objective is to provide employment for learning 

impaired people

Worker throughputs:

Only occasionally does a worker find employment in the open 

labour market



Ref: C6

Unit name: Arklap Fencing

Owned by: Sunbeam House Services Ltd.

Location: The unit is located on an industrial site in the seaside town of 

Arklow, County Wicklow.

Workers: All workers are learning impaired people with productivity 

relative to industrial norms which is estimated at 30 - 80%

Products: The manufacture from Irish forest timber of fencing intended to 

be sold in retail outlets.

Objective To provide employment for persons with learning impairment

Worker throughput

No workers have found employment in the open labour 

market



Ref: C7

Unit name: Dargle Glen Nurseries

Owners: Sunbeam House Services Ltd.

Location: Located at Kilcroney, North County Wicklow

Workers: AJ1 workers are learning impaired persons with a productivity 

relative to industrial norms estimated at 30 - 80%.

Product: The unit produces from cuttings and liners shrubs for sale on 

the retail market and into retail garden centres.

Objectives: To provide employment for learning impaired people

Worker throughput

No workers have passed through the unit on to 

employment in the open labour market



Ref: D8

Unit name: Northbrook Industries

Owners: St. Michael's House

Location: North Co. Dublin.

Workers: All workers are persons with learning impairment with 

productivity relative to industry norms of 30 - 80%.

Products: The unit carries out blister packing, sleeve wrapping, and 

labelling on a sub-contract basis for various companies.

Objectives: To provide long-term employment for persons with learning 

impairment

Worker throughput:

Few if any persons have found employment in the open 

labour market



Ref D9

Unit name: Templeogue House

Owners: St. Michael's House

Location: Templeogue, City of Dublin

Workers: Learning impaired persons with a productivity relative to 

industry norms of 30 - 80%.

Product: The products lie in the collation and packing area of 

documentation from outside sources. The system is highly 

mechanised and produces documentation capable of availing of

cheaper postal systems for world-wide distribution

Objectives Principal objective is to provide employment for learning 

impaired people.

Worker throughput

Few if any persons move to jobs in open industry



Ref D10

Unit name: Pottery, Goatstown

Owners: St. Michael's House

Location: Goatstown, County Dublin

Workers: Workers are all people with learning impairment with 

productivity relative to industry norms 30 - 80%.

Products: The production of slip cast pottery intended for the catering 

trade, such as coffee shops, small canteens.

Objectives: To provide employment for learning impaired people

Worker throughput:

Few if any workers proceed to jobs in open 

employment.



Ref Dll

Unit name: Charles Street

Owners: St. Michael's House

Location: Charles Street, City of Dublin

Workers: Workers are entirely persons with learning impairment with a 

productivity relative to industrial norms of 30 - 80%.

Products: The bulk of the work in this unit is providing a collation type 

service to industry, that is the assembling of components or the 

assembling of packs of individual components for later

assembly.

Objectives: Objectives are to provide employment for persons with 

learning impairment.

Worker throughput

Few if any persons proceed to employment in the open 

labour market.



APPENDIX C.

Summary of survey data
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