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Abstract

Previous researchers have had difficulty in defining what constitutes office
productivity, especially in 'knowledge' environments rather than 'processing'
environments. The main body of published research that attempts to address the
link largely addresses the physical environment. It falls into two main categories,
those of office layout and office comfort. It must be noted that much of the physical
environment literature lacks any theoretical framework. This study developed a
validated theoretical framework for the evaluation of office productivity, and
included components to represent both the physical and the behavioural
environment. It is proposed that by adopting such an approach, insights into the
dynamic nature, or connectivity, of office environments can be established. The
main objective of this thesis was to investigate the effects of the office environment
on its occupant’s perceived productivity.

The study’s strength is that it is based on two sizable data sets. Whilst the data
collected contain data about the physical characteristics of the office environment, it
had in addition data pertaining to the behavioural environment. The categorical
data collected provided a unique opportunity to undertake an analysis of office
occupiers by work process type. One of the key contributions of this study was the
development of the components of office productivity, which were: comfort, office
layout, informal interaction points, environmental services, designated areas,
interaction and distraction. The components were reduced to four in preparation for
a more detailed statistical analysis. The four distinct components were comfort,
office layout, interaction and distraction.

This study establishes that it is the behavioural environment that has the greatest
impact on office productivity. It demonstrates that it is the dynamic elements of the
office environment, interaction and distraction that are perceived as having the
bigger positive and negative influences on self assessed productivity and explains
the finding in a model in which knowledge creation and knowledge transfer, and
ultimately productivity, are enabled through various forms of communication.

Managers responsible for office environments can use the techniques, and the
analysis procedures, to assist in evaluating and identifying productive office
environments. The positive results can be just as important to the manager as the
negative, as they give an indication as to areas in the office environment that are
working correctly. A comparative approach between offices can allow best practice
solutions to be transferred from one office to another.
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1 Introduction

1.1 Overview

There has been a fundamental shift in the structure of the UK economy from that of an
economy based on manufacturing to one more based on service and knowledge. It is
therefore estimated that approximately 80% of the UK workforce work in office
environments (Oseland, 1999). Since increasing emphasis is being placed on the
output of such offices, it is becoming increasingly important to establish the role the
office environment plays in the performance of its occupants.

There has been much written on the effects of the office environment on occupiers'
productivity, however little evidence has actually been presented. The evidence that
does exist largely defines the office environment in physical terms, i.e. the layout of the
office and the comfort of its occupants. Whilst there appears to be a general consensus
that the office environment has an effect on the occupiers' productivity (Oseland, 1999;
Leaman and Bordass, 2000; Clements-Croome, 2000) there does not appear to be a
universally accepted theoretical framework that represents office productivity.
Consequently there are two main research areas that require further development,
firstly the measurement of productivity, and secondly the evaluation of the effects of the
office environment on the productivity of its occupants.

This research focuses on the development of a theoretical framework for office
productivity, in order to further understand the components of the office environment,
and their relative impact on the occupiers' productivity. The research broadens the
understanding of the office environment from that of a purely physical environment to
include the behavioural environment. This provides an insight into the dynamic nature,
or connectivity, of office environments. The main objective of this thesis is concerned

with investigating the effects the office environment has on its occupant’s perceived
productivity.

1.2 Background

| first became aware of the role that office environments played in the productivity of its
occupants when | was a manager responsible for a space utilisation and relocation
project in 1995. However it was not until | joined Sheffield Hallam University in 1996,
and became involved in both teaching and researching space management, that my
interest in this area developed. The main reason for the interest in space management
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is that it crosses a number of boundaries; property management, facilities management,
environmental psychology, organisational culture and business performance
measurement. Also topics that cross a number of disciplines offer opportunities to
contribute to knowledge. Fleming and Storr (1999) established, whilst evaluating lecture
theatres that two main bodies of literature existed. The bodies of literature were those of
lecture theatre design and educational pedagogy, although little literature existed that
linked the two, i.e. the existence of professional silos. It could be argued that
professional boundaries exist in the area of office space management, and this
research attempts to collapse some of those boundaries (Haynes et al, 2000).

1.3 Context and rationale

The nature of office work has changed over the last century from that of a passive and

- static activity, to that of a dynamic and flexible activity. The changing nature of office
work has created tensions in office design. The challenge, for modern office designers,
is to create environments that support the ways that people work, and act as enablers of
work processes, and not as disablers. Laing (1991) acknowledged the existence of the
potential tension between office design and the work processes, and argued that the
conventional office design, which was based on passive individual process work, was
restricting organisations ability to be creative.

The foundations of office design can be traced back to the ideas of scientific
management as proposed by Frederick Taylor, with standardisation of office layouts
(Laing, 1991 & 1993; Duffy, 2000). Laing (1991) proposed that the office environment
had reached a critical point in its evolution, and called for "Post- Fordism” in office
design. Since the nature of work within businesses had changed, i.e. with the notion of
work time and space being questioned, there was also a requirement for change in
office design. Laing (1993) develops the argument by proposing that the main thrust of
post-Fordism in the office environment is flexibility. The proposal being that flexibility is
the way to productivity improvements.

Grimshaw (1999) acknowledges that the relationships between organisations,
employees and space are changing, i.e. postmodemism, and proposes that the core of
facilities management relates to the management of these changes. However, he
acknowledges that whilst FM claims to be strategic, in practice FM practitioners tend to
function at an operational level. Duffy (2000) reiterates the constant pressure on
facilities managers to be operational, and therefore identifies the difficulty facilities
managers have as change agents acting at a strategic level.
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"The design of the working environment has been considered by the vast majority of
clients as a marginal and technical matter, best left to experts to sort out." (Duffy, 2000,
p 371)

Duffy (2000) identifies that the discipline of facilities management has tended to be
dominated by, and ultimately defined as a cost cutting discipline. He argues that if the
profession had been more research based, then the pressures for cost cutting could
have been resisted, allowing the case for the design of the work environment to support
strategic business to be made. The call for facilities management research, and the
development of a theoretical framework, is well supported by academia (Nutt,1999;
Grimshaw, 1999; Price, 2001 and Cairns, 2003).

The drive for greater efficiency of property provision, and ultimately cost reduction, is
further fuelled by a RICS report — Property in business — a waste of space? (Bootle and
Kalyan, 2002). The report claims that £18 billion a year is thrown away through the
inefficient use of space. The report proposes that whilst property is often the second
highest cost after wages, it is rarely on the boardroom agenda. Whilst Bootle and
Kalyan (2002) establishes that £6.5 billion a year can be saved by adopting new
working practises such as “hot-desking”, the main push towards new work methods is
based on reduced costs, rather than new work methods to improve business
performance.

The rationale as to why the real estate and facilities management departments have
developed into cost cutting departments can be understood by an illustrative example
from Weatherhead (1997).
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Table 1:1 A 5 % saving in real estate costs Table 1:2 A 5 % increase in productivity increases

increases gross profit by 9% profit by 50%
Existing trading situation Existing trading situation
Turnover 100 Tumover 100
Total Costs 90 Total Costs %)
Operating Profit 10 Operating Profit - 10
Total costs of 90% are made up of:
real estate 20% = 18 Total costs of 90% arf made up of
other costs 80% = 72 real estate 20%= 18
90 other costs 80%= J
90
Reduce real estate costs by 5%
Total costs are now: Increase Productivity by 5%
real estate 17.1 Turnover is now 105
other costs 72

89.1

N o New trading situation after increase in productivity
New trading situation after reduction in real estate costs

Turnover 100 T =
Total Costs 891 Toperotalachpst ;'oﬁt ?g 50% increase)
Operating Profit 10.9 (9%) increase "9 —( b )

The information presented in Table 1:1 highlights the fact that a 5 % reduction in real
estate costs can translate directly to the bottom line of the business with a 9% increase
in operating profit. Acknowledging that this is an illustrative example it does assist in
understanding why the real estate and facilities management departments have been
perceived as cost cutting departments.

However, an alternative approach can be developed, if it is assumed that:

|. Staff costs are equivalent to the other costs used in the illustrative example.

Il. A5 % increase in productivity is achieved instead of a 5% reduction in real
estate costs.

Table 1:2 establishes that a relatively small increase in productivity (5%) can have a
significant impact on operating profit (a 50% increase). The limitations of the illustrative
examples are acknowledged, however it does illustrate the point that cost cutting will
achieve some increase in profit, but the greater increases in profit can be achieved by
addressing the productivity improvement.

If the facilities management department is to be seen by the organisation as more than
a cost cutting department then it is important to demonstrate performance metrics in
more than cost cutting terms. Ideally the facilities management department should link
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the facilties performance measurements to those of the organisation, thereby
demonstrating the impact of the facilities on the performance of the organisation.

Haynes et al (2000) undertook a literature review to establish if any evidence existed
that linked the impact of buildings and workplaces to the business performance of the
organisation’. The main findings can be summarised as follows:

I.  Previous research had produced little overlap between the three main arenas of:
Property and real estate, Facilties and workplace and Business and
performance

Il. No validated theoretical framework existed that linked the performance of the
workplace to the performance of the organisation.

lll. The literature relating to office design, tended to concentrate on the open-plan
verses cellular office debate. The metrics used in the debate tended to be that of
cost. Therefore the issues identified tended to revolve around operational issues
rather than strategic issues.

IV. The link between organisational culture and the office environment appears to
be lost?.

V. Office environments are more than just furniture and walls, they are also places
where people interact to create and transfer knowledge. Ward & Holton (2000)
argue the importance of the linkage between space and knowledge creation, but
acknowledge that managing space is probably the least appreciated tool of
contemporary knowledge management.

These main findings attempt to summarise the debate relating the office environment to
occupier productivity. Whilst the post-fordist office environment, which embraces
organisational culture and knowledge creation, may be a desired position, it is clear that
the existing literature is grounded in the cost reduction paradigm. To change the debate
from cost to business performance there is a requirement to put into place a new
theoretical framework.

' This review was an output of the Occupier.Org project, which involved a number of staff from
Sheffield Hallam University and was led by Prof. If Price. The executive summary of the report can be
seen in Appendix A.

2 Franklin Becker first made this link in 1990 when he termed the phrase office ecology.
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This research will aim to address some of the issues identified in the occupier.org
research project. This thesis will provide evidence of new and original‘ findings, which
add to the office productivity debate.

It is proposed that the main contributions to knowledge of this study are as follows:

A major contribution of this study is the development of office productivity from a
theoretical framework to a validated research method that allows reliable assessment of
office productivity. The study’s strength is that it is based on two sizable data sets, (996
respondents and 426 respondents) which when combined provide a data set of 1,422
responses. Whilst the data collected contain evidence about the physical characteristics
of the office environment, it has in addition data pertaining to the behavioural
environment. The categorical data collected provide a unique opportunity to undertake
an analysis by work process type.

This study adds directly to the workplace literature by broadening the debate. The
debate around office environments has tended to revolve around open-plan offices and
cellular offices. The main line of argument developed tends to be one of cost reduction,
i.e. open-plan offices are more cost effective than cellular offices. The logical conclusion
of this line of argument is that as many people as possible should be put into open-plan
offices. Unfortunately, this one-size fit all approach does not accommodate different
work processes. Whilst some work processes require the occupant to work privately,
others require more group type working. This study allows office occupants to be
categorised by their work type, thereby allowing a more detailed analysis of office
occupants to be undertaken. Also the analysis by work process also gives an indication
as to the office culture, i.e. the degree of autonomy a office worker has, will be very
much determined by the type of prevailing culture.

A further contribution of this study is a broadening of the understanding of the office
environment. Traditionally, the office environment has largely been considered to be the
physical environment. The main physical components are layout and comfort. This
approach tends to assume that the office occupant is a passive element of the office
environment. This study will establish that the behavioural environment is an integral
component of office productivity. It will be proposed that it is the dynamic elements of
the office environment that enable knowledge creation and knowledge transfer, and
ultimately productivity, through various forms of communication.
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Managers responsible for office environments can use the techniques, and the analysis
procedures, developed to evaluate the productivity of office environments®. This would
assist managers to establish office environments that were having a negative effect on
its occupants, and the model developed would assist in establishing the major cause of
those negative impacts. The positive results can be just as important to the manager as
the negative, as this is an indication as to areas in the office environment that are
working correctly. A comparative approach between offices can allow best practice
solutions to be transferred from one office to another office. Models developed in this
study can be used over time, thereby providing a monitoring system that continually
evaluates the match between the occupants and their office environment. Such
information can be used to adapt the office environment to meet changing office
occupant demands.

1.4 Research aims

The main aims of this study can be summarised as follows:

Conduct a critical review of the literature to establish the strengths and weaknesses of
the current state of office productive knowledge.

Develop a theoretical framework to represent office productivity, consisting of both
physical and behavioural components.

Demonstrate that it is the behavioural components of interaction and distraction that
have the greater impact on office productivity.

Establish if office occupiers, who adopt different work styles, can be segmented based
on differences of perceived productivity with regards to the physical and behavioural
environment.

® A number of projects have been undertaken which have applied the techniques developed in this
study.
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1.5 Research approach

When the research began there were numerous claims of office environments having
effects on productivity but little evidence, supported by a literature review conducted by

Haynes et al (2000). It was this lack of empirical evidence that formed the basis for this
research®.

The first dataset was obtained in 2000, from a research project for a local authority
research forum that was managed by FMGC at Sheffield Hallam University. The data
were collected using a paper based questionnaire survey. In total 10 local authorities
took part in the research project, with responses from 26 offices. The actual number of
respondents was 996 from a population of 4,338 office occupants.

The second data set was obtained in 2002, from the private sector, though a piece of
contract research. This additional dataset provided an opportunity to test the findings of
the first dataset. The data set was collected from one company consisting of four main
buildings, which formed the company’s head office. The total number of head office staff
was 800. The data were collected using an online questionnaire with a response rate of
53%, i.e. 422 respondents.

The data from both surveys were used as a basis to develop a model and subsequent
statistical analysis techniques. Factor analysis was used as the main technique to
develop an understanding of the underlying concepts of office productivity. Factor
analysis was conducted on three separate data sets. They were the local authority data
set, the private sector dataset, and finally a combined data set. Once robust

components had been established the results of the combined data sets were exposed
to further statistical analysis.

“ It is acknowledged that the literature has developed since the start of this study and this is
specifically addressed in the literature review chapter.
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1.6 Structure of the thesis

Following this introductory chapter, this thesis is presented in 5 main chapters, as can
be seenin Figure 1.1. -

Chapter 2

Literature review

N2
Chapter 3

Research methodology

N2
Chapter 4

Model Development

v
Chapter 5

Discussion of Results

¥
Chapter 6

Conclusions

Figure 1.1 Structure of thesis

Chapter 2 critically reviews the literature that claims to link the office environment with
the productivity of its occupants. The first part of Chapter 2 addresses the issues of
office productivity measurement, focusing on the range of office productivity definitions
and measurement techniques. Chapter 2 develops to critically review the research that
attempts to link the physical environment to office productivity. This is followed by a
critical review of the literature that attempts to link the behavioural environment to office
productivity. Chapter 2 concludes by establishing gaps in the literature, and proposes a
theoretical framework for office productivity.
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Chapter 3 describes the research methodology that has formed the basis for this study.
The first part of the chapter explicitly discusses the philosophical foundations on which
the study was built. This part of the chapter aims to address the philosophical debate
surrounding facilities management research in general, and workplace research in
particular. The second part of Chapter 3 presents the rationale and justification for the
research design. This includes the development of the survey instrument and consists
of both the design, and the data collection processes. The final section of Chapter 3
presents an overview of the analysis techniques used in testing the research
hypotheses.

The first part of Chapter 4 uses factor analysis as a means of data reduction to provide
underlying structure to the evaluative variables used in the study. The reduction of the
variables to components offers an insight into the concepts of office productivity. The
chapter develops to demonstrate rigour of evaluation, and justification of the decision
making process. Both the data sets used in this study are compared and contrasted as
a means for validating the components created. The final sections of Chapter 4 consist
of scale development, which allows quantitative values to be attached to the
components for further analysis.

Chapter 5 uses the four concepts, previously derived in Chapter 4, as the new
evaluative variables. The concepts are then used as the basis of analysis for the
different work patterns. The analysis consists of two major components. The first part of
the analysis uses data exploratory techniques to evaluate the concepts within each of
the four work patterns. The second part of the analysis applies a range of confirmatory
statistical techniques, using the concepts as the common metric of analysis. This

approach allows statistical comparisons to be made between the work patterns and the
concepts.

The concluding chapter is Chapter 6. This chapter draws together all the main findings
of the study. Also included are reflections on the research process and
recommendations for further research.
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Chapter 2

Literature review

24



2

Literature review

2.1

Introduction

This chapter aims to review the literature associated with the measurement of office
productivity. Particular attention is given to literature that claims to link the office
environment with the productivity of its occupants. Issues of measurement are reviewed
in an attempt to establish appropriate metrics for the measurement of office productivity.

The majority of the literature that attempts to link office environments and productivity
considers the office environment to be a tangible physical environment. Issues of

comfort and layout are the two main tangible components of the office environment that
are reviewed.

The latter part of the literature review concentrates on the literature that attempts to link
the behavioural components of the office environment with occupiers' productivity. It will
be established that this is an underdeveloped area, and whilst conceptual debate exists,
there is a requirement for further research-based evidence.

The literature review will demonstrate the need for, and propose, an office productivity
theoretical framework, which links together the physical environment, the behavioural
environment and the work processes of the office occupants. The structure of the
literature review can be seen in Figure 2.1
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Section 2.1

Introduction

N
Section 2.2

Measurement of office
productivity

J
Section 2.3

Physical environment

N2
Section 2.4

Behavioural
environment

N2
Section 2.5

Conclusion

Figure 2.1 Structure of Chapter 2

2.2 Measurement of office productivity

This section addresses the theoretical discussion relating to the measurement of office
productivity. It aims to set the historical context of office productivity measurement, and
demonstrate the difficulty in defining office productivity. It will be demonstrated that this
lack of clear definition has led to a range of different approaches and metrics of
measurement. The final part, of this section, aims to establish that there are two
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competing paradigms: the cost reduction paradigm, and the human contribution
paradigm.

221 Historical context

During the start of the twentieth century the prevailing paradigm with regards to the
design and management of work process was that of scientific management (Taylor,
1911). The methodology proposed by Frederick Taylor was that if time and motion
studies were undertaken then the most efficient way of task performance could be
identified. Once this optimum way of performing any given task was established, it was
then standardised so that all employees could then adopt the optimum work method.
The strength, and ultimately the weakness, of this approach is that the worker was
perceived as a potential source of error and therefore their direct contribution had to be
minimised as much as possible, through not only standardised work methods, but also
standardised working environments (Stallworth & Ward, 1996).

"Taylor assumed that the sole motivation for workers was money and paid little attention
to well being, health or other factors." ( Oseland, 1999, p6) °

Oseland (1999) claims that Taylor was well aware of the limitations of his scientific
management techniques.

“Taylor acknowledged that his methods were only appropriate for factory operatives and

would not work for intelligent employees because of increased monotony." (Oseland,
1999, p7)

Duffy (1998) proposes that the dominant culture of offices in the twentieth century have
their roots in the ideas of scientific management proposed by Fredrick Taylor. The
transference of Taylor's mechanistic paradigm from factory to office appears to be
paralleled by the way that productive offices were measured.

An early example (1904) of an office building designed, and built, on the Taylorist ideas
was The Larkin Building in Buffalo, New York ( Duffy, 1998). The architect was Frank

® This is a retrospective position on Taylorism, since it could be argued that Taylor was striving to
improve the conditions of workers.
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Lloyd Wright, and the building was a purpose built headquarters for the Larkin
Company. The building was designed to represent an ordered structure, with architect-
designed desks, which allowed little freedom of movement for the employees. The
clerks working in the building were perceived as units of production (Duffy, 1998)

The Hawthorne studies were early attempts to link the performance of employees to
their working environment. The studies took place at the Hawthome plant, which was
part of the Westemn Electric Company. The research directors were Elton Mayo and F.J.
Roethlisberger. The purpose of the research was to establish how a productive and
satisfying working environment could be achieved (Roethlisberger & Dickson, 1939).

The research concentrated predominately on human behaviour in the context of the
working environment. Over the years two studies produced unexpected and revealing
results about how people behaved in their working environment. The two studies were
the illumination experiments and the bank wiring observation room study.

The first study related to experiments with changing lighting levels. The study was set
up as a traditional experiment with the use of a control group and a test group. The
independent variable was the lighting level and the dependent variable was the
measured output, i.e. the productivity of the employees. The research team were
surprised to find that both groups productivity increased. Clearly there was another
intervening variable that the research team had not considered. After conducting a
range of tests, with different lighting levels, the researchers concluded that it was
actually their presence in the research that was affecting the productivity levels. This
discovery came to be known as the Hawthorne effect.

"Results of the illumination study are often used as an example of what has come to be
known as the Hawthorne effect, a term that describes the phenomenon of individuals
altering their behaviour not because of specific changes in the environment, but
because of the influence of the person making the changes. At the Hawthorne plant,
attention from the researchers apparently motivated workers to raise their productivity.
This illumination study demonstrated that interpersonal relations between workers and

researchers, much more than levels of illumination, affected productivity.”(Smither,
1998, p14)

The second study related to the observation of piece workers working in a bank wiring

room. The employees were paid on piecework, i.e. the more work undertaken the
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greater the employee's pay. The research team observed that when new employees
started with higher productivity levels than the experienced workers, they eventually
reduced their levels to be more in line with more experienced workers. This was a form
of work restriction. The research team were surprised that set against the backdrop of
the Great Depression, with money being particularly tight, that the conforming to the

norm of the group was deemed to be more important than individual financial reward
(Smither, 1998).

The results of the Hawthorne studies led the research team to conclude that it was the

social factors that were more important than the physical factors with regards to
employee satisfaction and productivity.

Duffy (1998) cites the Hawthorne studies as clear evidence that any single
environmental variable is overlaid with the wider issues of human relations. He goes on
to call for a more appropriate approach to measuring environments called “ open social-
technical systems”. Smither (1998) identifies a number of limitations of the Hawthorne
studies including faulty methodology, too narrow a focus and underlying assumptions.
Cairns (2003) presents further evidence to question the validity of the Hawthorne
studies, and therefore claims that challenges to the validity of the studies also leads to
challenges to the conclusions of the studies.

Duffy (1998) claims that as a consequence of the Hawthorne studies no serious
research into the effects of environmental variables and productivity were undertaken
for a number of years. Cairns (2003) maintains that it was the Hawthorne studies that

led to the acceptance in organizational theory of the dominance of social over physical
factors.

Cairns (2003) goes on to suggest that:

“There is no doubt that study of the interrelatedness of the physical and social
environments as complex contributors to individual motivation and satisfaction has

remained relatively undeveloped, and certainly not part of “mainstream” management
studies” (Cairns, 2003, p98)

It is this lack of development that presents the context for the research presented in
this thesis. There is clearly a need to better understand the office environment by
evaluating both the physical and the social components, and their respective effect
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on productivity from the end user's point of view. This “occupier perspective”
approach to office environments can also address the criticism that office providers
are detached from the office users.

"Managers continually plan, build, change and control an organization’s physical
surroundings, but frequently the impact of specific design or design change on ultimate
users of the facility is not fully understood’(Bitner, 1992, p 57)

Whilst the research methods of the Hawthorne studies can be criticized, their
discovery that the working environment consists of more than the physical
elements contributed to the development of the human relations movement. Also
the Hawthorne studies identified that viewing workers purely in a mechanistic
Taylorist way was fundamentally flawed (Smither, 1998). This thesis will present an

argument to suggest that this is an approach that has been largely lost in the
context of office occupiers and their working environment

2.2.2  Defining office productivity

Before productive office environments can be measured, it would be useful to
differentiate between productivity and performance. This is an area that has
attracted much debate and disagreement. Sink (1985) proposed that seven
dimensions, one of which is productivity, could measure “Organisational
Performance”.

Effectiveness (quality, quantity, meeting targets)

Efficiency (ratio of expected resources to those used)

Quality (subjectively or objectively assessed quality attributes)

Profitability (ratio of total revenues to total costs)

Productivity (ratio of quantity of output to input in terms of value/cost)
Quality of work life (psycho-social aspects and social response to company)

Innovation (applied creativity)

(Oseland, 1999, p2)

The seven dimensions of organisational performance include a number of tangible

elements such as efficiency and effectiveness, but also include intangible elements
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such as quality of work life and innovation (Sink, 1985). However, the definition of
productivity is very much of the Taylorist tradition, i.e. quantity driven. In contrast
Weisbord (1987) attempts to acknowledge the social side of productive workplaces,
by proposing the linkage between productive workplaces and organisational
development. This linkage is further developed by Duffy (1990), who proposes that
performance measures for buildings should be more innovative, and linked to how
the -organisations manage change. This was an early attempt to integrate building
performance measurement into the change management, or organizational
development, of the organisation.

Oseland (1999) supports the definition of productivity presented by Sink (1985), i.e.
as a ratio of input to output, having conducted an extensive literature review; he
concludes that productivity is generally expressed into terms of efficiency
(Oseland,1999). This simplistic approach leads to two possible ways of increasing
productivity, either increase outputs for same inputs, or achieve same output with
reduced input®. However whilst what exactly constitutes an input and what
constitutes an output tend to be presented in general terms such as: “the
resources used to products or services produced’. However, Oseland (1999)
develops the debate by acknowledging the complexity of measuring inputs and

outputs, especially in today’s modern office. Mawson (2002) adds to the debate by
stating:

"Productivity is comparatively easy to understand and measure in a manufacturing
economy, but as our economies have migrated from manufacturing to service and on to
knowledge-based, so the whole issue of assessing productivity has become less clear”
(Mawson, 2002, p1)

It is clear that understanding productivity in an office context is more complex than
in a manufacturing context, where inputs and outputs can be more easily defined.
The specific outputs of an office can be varied, thereby compounding the problem
of defining a common metric. This lack of clarity, and agreement, as to what
actually constitutes productivity in thé office environment has led to a range of

® It should be noted that this approach to measurement appears to have been the prevailing paradigm
in office design, i.e. get more people in the same original space or get the same number of people in
less space, both having the end result of reducing the individuals space standard (Haynes et al, 2000)
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different approaches to office productivity measurement. The next section will

discuss these approaches, with specific emphasis being placed on evaluation of
research-based evidence.

223  Approaches to measuring office productivity

Part of developing a measure of office productivity is the identification of elements
that could be perceived has having a considerable impact on performance. One
such element, relevant to the office environment, is information technology (IT).
Although in the early 1990s commentators ( Brynjolfsson, 1993), were questioning
the productivity benefits of IT, relative to the amounts of money invested in its
development. Brynjolfsson(1993) identified the “productivity paradox” of information
technology, the theory being that the introduction of IT should have led to increases
in productivity. However, the net contribution, per head, to GNP output (the high

level measure of productivity) fluctuated but, unlike the manufacturing sector,
showed no real growth.

Aronoff and Kaplan (1995) undertook a similar analysis to Brynjolfsson (1993), on
the role of IT in white-collar productivity, and drew an analogy to the beginning of
the twentieth century when increased productivity of manufacturing plants did not
occur until the appropriate electrical infrastructure was developed, thereby
establishing a time lag before productivity gains could be established. It could be
argued that information technology, email, internet and telecommunication
systems, could be the new infrastructure, and they have reached such a level that
they have had a considerable impact on the way that the people now work in
offices in comparison to the office workers of the early 1990’s.

This is another illustration of the complex nature of office productivity, and
reiterates the question as to what is a suitable and appropriate measurement of
office productivity. Aronoff and Kaplan (1995) make an attempt to identify the
measures that may be appropriate assessment techniques such as, absence
measures, activity logs, attitude and opinion surveys, and direct measures but offer
no real theoretical framework to link the measures (Aronoff and Kaplan, 1995).

In an earlier piece of work Kaplan and Aronoff (1994) acknowledged the difficulty in

measuring office productivity, but they made the linkage between office
environment and quality of work.
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" A person's work environment directly affects the quality and quantity of work he or she
is able to produce.” (Aronoff and Kaplan, 1994, p10)

Whilst Kaplan and Aronoff (1994) propose that the office environment and worker
performance are correlated, they produce no data to support this claim. However
they do contribute to the debate on productivity measurement at a theoretical level,

by acknowledging the office environment as being linked to symbols of power and
authority.

“Individuals place great importance on the quality of their work setting. This is clearly
reflected in the use of higher-quality work settings as a reward for superior performance
and as a symbol of elevated status. Comfort, environmental control, space and views
to the outside are key amenities. While these features are treated as luxuries, they all
have an impact on organisational performance." (Kaplan and Aronoff, 1994, p8)

One of the conclusions that Kaplan and Aronoff (1994) reach is that in the absence
of measurable business value of the work environment, it is left to the senior
executive to undertake a leap of faith in the benefits of improved productivity
through upgrading office quality.

Stallworth and Ward (1996) acknowledge the research undertaken in the 1930s by
Mayo and Roethlisberger (Roethlisberger & Dickson, 1939) and the contribution
they made in shifting the focus away from evaluating the work environment as a
purely physical environment, and to one of perceiving the work environment as also
being a social environment (Stallworth & Ward, 1996). However, Stallworth and
Ward (1996) develop the debate by suggesting that the changing nature of the
work setting has brought the physical environment back into prominence. This is a
view supported in a literature review undertaken by Haynes et al (2000), who
propose that the preoccupation with minimisation of space standards and cost
reduction has developed in the literature, at the expense of viewing office space as
a resource that can be used to achieve increased organisational performance.

Stallworth and Ward (1996) propose that the human element should be part of the
debate with regards to office productivity and use a range of case study examples
to support their ideas. They also suggest that research that links people,
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motivation, productivity and the work environment can best be summed up as
“person-environment fit” (Stallworth & Ward, 1996).

"The existing data suggest that non-supportive design has negative effects on work and
workers, and design appropriate to the work has positive ones. In fact, many
businesses have begun changing their design and organizational cultures with positive
results. Only time and more observation can reveal what will result from these
changes."(Stallworth & Ward, 1996, p34)

Stallworth and Ward (1996) acknowledge that the linkage between people and the
physical environment is starting to be addressed by the emergence of

environmental psychology, but they also acknowledge that this type of research is
in its early stages of development.

"Research of relationship of office design and its effect on the workers' needs and

satisfaction, especially regarding productivity, is still in its infancy." (Stallworth & Ward,
1996, p41)

A totally “people-centred” approach to evaluating users of office environments is
adopted by Leifer (1998). He uses a measure of office user satisfaction on a five-
point Likert scale, and presents a number of Australian case studies as means of
supporting this approach to user evaluation. However, other authors such as Hadi
(1999) propose a more holistic view to the measurement of office productivity. She
proposes that productivity measures should be discussed and split into three
sections:

1. Quantifiable and tangible measures
2. Indirect measures, i.e. staff tumover etc

3. Organizational measures such as teamwork and creativity

Hadi's (1999) proposals do not establish what exactly would constitute as
quantifiable and tangible measures, and how organizational measures, such as
teamwork, would be measured. This is a view supported by Nachum (1999) who
uses Swedish management consulting firms to illustrate the inappropriateness of
the use of manufacturing based measures for assessing productivity of professional
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services firms (Nachum, 1999). This illustrates the point about the complex nature
of measurement of office worker productivity.

Hadi (1999) then goes on to discuss the various methods that data can be
collected.

"Questionnaires, observational techniques, structured interviews, focus groups and
job/task analysis." (Hadi, 1999, p20)

It could be argued that this is merely a list of research methods, rather than a
justified methodology. The main proposal is that there is a requirement for a range
of viewpoints to be considered when trying to assess productivity in the workplace.

"Without observation and physical measurements you will miss the objectivity, without a
broad range of subjective opinions from all involved parties, through questionnaires,
interviews and focus groups you will miss the balanced perspective needed to give you
the big picture.” (Hadi, 1999, p21)

Whilst Hadi (1999) presents an argument for an assessment of both the tangible
and intangible components of the office environment, which on the face of it
appears to be a reasonable proposal however no research results are presented,
and therefore the practicalities of adopting such a wide range of research methods
cannot be evaluated.

The Office of Real Property, which is responsible for the US government offices,
proposes a “holistic” view for office evaluation under the guise of “The Integrated
Workplace” (Office of Real Property, 1999a). They claim the challenge facing
“Corporate America” in the competitive marketplace is to use the workplace as a
strategic tool to allow organisations to continually reinvent themselves. Whilst the
Office of Real Property claims to offer an integrated solution, the claimed benefits
to “Corporate America” tend to be cost benefits. The Office of Real Property use a
number of supporting references for their case, i.e. potential staff productivity
increases of 5-25% (Wyon, 1996), however the claims made, tend to be about
quantity of output, a production focus, and less about the quality of output, which
may be more relevant in an office which consists of knowledge workers.
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The Office of Real Property develops their Cost per Person Model in the
“Workplace Evaluation Study (Office of Real Property, 1999b). Whilst the emphasis
is on the estimated savings available by the use of alternative work environments,
there is an acknowledgement that office worker productivity is more complex than
just measuring outputs.

"Traditional measures of real property performance concentrate on cost and ignore the
benefit side of the equation. Underlying this one-sided view is the fact that the primary
benefit we obtain from workplace advances and improvements would seem to be an
increase in productivity. In the case of knowledge workers (a description that fits a large
proportion of Federal workers housed in primarily office-type space), the question of

how to measure productivity is just beginning to be studied." (Office of Real Property,
1999b, p21)

Whilst the Office of Real Property (1999b, p24) acknowledge the complex nature of
measuring productivity they maintain that any measurement is better than no
measurement, and propose the following examples of indirect measurement of
employee productivity:
I. Turnover — retention of employees, cost of retaining
Il. Absenteeism — sick leave, annual leave
lll. Self-assessment of workplace effects on one’s own productivity
IV. Time-tracking devices —log books, overtime, project hours
V. Customer demand for products or services

VI. Observed downtime for modifications, complaints, interruptions

VII. Anecdotal evidence on workplace suitability — people’s perceptions of workplaces

suitability are still a viable measurement, especially when captured from
“grassroots” perspective.

VIIl.  Churn costs ~ employee downtime, space move costs, time to execute a move
and get a person back up-and-running (phone, computer, etc)

As in the proposals of the indirect measurement of productivity by Hadi (1999), the
Office of Real Property (1999b) offer no numerical data to support the practical
application of their proposed indirect productivity measures.
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Clements-Croome (2000, p8) presents the following productivity measures, from an
ASHRAE’ workshop on "Indoor Quality" (1992), as being significant:

Table 2:1 Proposed measures of productivity from ASHRAE workshop on “Indoor Quality" (1992)

Proposed measures of productivity

1 absence from work, or workstation

2 health costs including sick leave, accidents and injuries

3 Interruptions to work

4 controlled independent judgements of work quality

5 self-assessments of productivity

6 speed and accuracy of work

7 output from pre- existing work groups

8 cost for the product or service

9 exchanging output in response to graded reward
10 volunteer overtime
11 cycle time from initiation to completion of process
12 multiple measures at all organisational levels
13 visual measures of performance, health and well-being at work
14 development of measures and patterns of change over time

Oseland (1999) included the measures from the ASHRAE workshop in his
extensive literature review, and identified that little to no research had been
undertaken using such measures. He proposed that many of the items on the list
tended to be performance indicators, rather than measures of productivity. Oseland
(1999) establishes three different approaches to measuring productivity.

i) Performance measures,
ii) Self-assessed productivity, and
iii) Staff costs and profit.

When exploring performance measures Oseland (1999) uses a range of literature
to illustrate the attempts made to develop performance measures to quantify
productivity. If anything this review illustrates the lack of agreement as to what
constitutes a productivity measure. Oseland (1999) raises an interesting point with
regards to reducing staff turnover, by proposing that a good working environment
could retain staff, in cost terms this could be seen as an improvement of
productivity, since recruitment and training costs can be more than one years
salary in a blue chip company. An additional benefit of a good working environment

" American Society of Heating, Refrigerating and Air-Conditioning Engineers
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is that it may also attract new members of staff; this in itself may increase
productivity by the introduction of new ideas. Whilst Oseland (1999) does not
establish definitive performance measures, he reiterates the complexity in
establishing tangible measures of office productivity, he also acknowledges the
difficulty in measuring the service sector, since the outputs tend to be ill defined
and prone to a wide range of variation. This point is probably best illustrated by a
quote Oseland used from Brill et al (1984) after a survey of 70 companies.

"No organisation in our survey has available any in place work measuring system for
measuring job performance."(Brill et al, 1984)

It is this complex nature of trying to define quantifiable productivity measures
appropriate to the office environment, that leaves the whole area of office
productivity measurement as being ill defined, and void of any robust and valid
office productivity measurement framework.

Having acknowledged the weakness of trying to establish more tangible means of
assessing productivity, Oseland (1999) reviews the self-assessed approach to
productivity. He proposes that self-assessment of productivity is not a new
measure, and goes on to argue that perceived productivity could be as important as
actual productivity.

"Self-assessment of productivity has been used in the field for some time and has
provided useful results.” (Oseland, 1999, p4)

Whilst Oseland (1999) presents evidence to support the notion that perceived
productivity can be used as a surrogate for actual productivity, he also
acknowledges that it can be useful in assessing relative changes in performance.
Oseland (1999) stops short of confirming self-assessment as the most appropriate
measure of office productivity, and goes on to request further research with a larger
sample sizes to instil confidence in the self-assessment measure. |

Leaman and Bordass (2000) acknowledge that it is impossible to establish a
meaningful productivity measure for all office occupants, and therefore propose that
perceived productivity, rather than actual productivity, be used as a surrogate
measure (Leaman & Bordass, 2000). They go on to discuss the advantages and
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disadvantages of using a self assessed measure of productivity, and conclude on
balance the advantages outweigh the disadvantages.

The advantages and disadvantages of using a perceived productivity scale, as
identified by Leaman and Bordass (2000, p170), are presented below:

Advantages:

A single productivity question covers the topic so it can be incorporated in
surveys with wider objectives. (Although building managers are still wary of
the questions and sometimes forbid its use)

The question is common to all respondents so that fair comparisons can be
made between most of them.

It can be incorporated in questionnaires across different building types.
Large samples may be surveyed relatively cheaply.

Benchmarks of averages or medians may be used to assess how
occupants’ perceptions in individual buildings score against a complete
dataset.

Data analysis and verification are easier across large samples in many
different buildings.

Disadvantages:

The nagging doubt that perceived productivity as measured may not
associate well with the actual productivity of occupants. (Although many
agree on the key point that perceived and actual productivity are strongly
associated)

The need for occupants to judge their own reference point when answering

the question (they sometimes want to know productivity with respect to
what?)

The possible effects of context and other ruling factors at the time of the
survey, for example, rumours of possible redundancies.
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- It could be observed that one of the advantages claimed by Leaman and Bordass
(2000) i.e. perceived productivity measured by a single question, could be
perceived as a weakness and could be improved upon by the use of a multi-
variable approach.®

It could be concluded that the difficulties in measuring office productivity, generally
stem from the lack of any universally accepted means of assessing job
performance. The range of different tasks undertaken in the office environment,
adds to the complexity of measurement. It is therefore understandable that
research that has produced evidence has adopted a pragmatic self-assessment
approach. This approach to measurement adopts a “people-centred” approach to
office evaluation, which is in alignment with establishing the end user or occupier
perspective.

2.24 Cost reduction to human contribution

This section will aim to establish that the quest for productivity improvements has
led to two different paradigms, the control paradigm and the enabling paradigm.
The control paradigm aims to improve productivity through greater efficiency, which
when applied in practice usually means a reduction in resources, which can be
either financial or actual space. The enabling paradigm acknowledges the human
asset and the creation of knowledge capital as a means of improving office
productivity.

When discussing staff cost and profit Oseland (1999) argues that staff salaries are
a convenient means of assessing productivity, since anything that affects staff time,
such as illness, can be converted into a financial measure. Oseland (1999)
develops the staff cost debate by comparing it to premises revenue costs,
suggesting that staff cost can be in the region of 70-80% of revenue, whilst
premises costs can be a low as 5% of revenue. The argUment is developed to
suggest that small gains in staff productivity can offset capital costs for premises
development, such as heating, ventilation and air conditioning. This leveraging
approach can be argued the opposite way, mismatching people with their work
environments could have a significant impact on overall organisation performance.

® This perceived weakness is something that will be addressed and developed further in chapter 3.
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The same “leveraging “ argument is adopted by Clements-Croome (2000) to
establish that a greater emphasis should be placed on productivity improvements of
indoor environments, rather than energy efficiency of the offices. This approach has
further been developed by Becker and Pearce (2003), who propose an integrated
cost model. The model consists of both corporate real estate and human resource
factors. They call their model the Cornell Balanced Real Estate Assessment model,
COBRA, which includes the three main variables: measures of productivity, human
resources costs and real estate costs. Together the three variables in the model

enable organisations to make strategic real estate decisions.

"HR impacts can be highly significant, and if incorporated into a single model might lead
to recommendations very different from those based only on the direct real estate
costs." (Becker & Pearce, 2003, p233)

A typical example would be the evaluation of a new capital build, if the choice was
between a basic development or one of a higher standard, and subsequent cost,
the costing model would predict the appropriate rise in employee productivity
required to pay for the more expensive option. Although this raises the issue of
productivity measurement to the strategic level, thereby allowing organisations to
make informed decisions by identifying the potential consequences of their decision
on productivity, the productivity measure used is determined from the increase in
turnover, and is therefore not a direct measure of individual productivity. It could
also be argued that since the productivity measure is not derived from the individual
level, then the model could potentially be used as a cost reduction model since the
true impact on individual productivity is not incorporated.

Wrennall (1999) offers support to Oseland’s (1999) proposal to move the debate
about office performance away from cost reduction, and more towards staff
performance. Wrennall (1999) goes further by calling for the creation of a new
“productivity scientist”, whose purpose would be to look beyond cost reduction
methods, and more towards how office environments can add value to
organisations. The main proposal presented by Wrennall (1999), is that the central
emphasis of organisations should be to acknowledge that they could profit from the
knowledge capital of their employees. This proposal is significant in that it clearly
acknowledges the value of employees in the creation of knowledge capital.
Wrennall (1999) proposes that maximum productivity gains can be made when

41



organisations put into place strategies to ensure that knowledge is explicit rather
than implicit through employees working together sharing their knowledge.

The productivity measurement debate is developed by Clements-Croome &
Kaluarachchi (2000), who propose that a responsive working environment should
create a sense of well-being. They propose that productivity is dependent on
‘healthy buildings”, and therefore widen the debate about productivity
measurement to incorporate health, well-being and comfort. They propose a five
level analytical hierarchy process model to represent the main factors that influence
productivity. The model contains environmental factors such as temperature and
humidity, ventilation, lighting, crowding and then links them to health factors which
are defined as respiratory, skin, nervous, nasal and related problems. Whilst this
model contributes to the measurement of environmental and comfort components
associated with productivity, it lacks the social and behavioural components that
are an integral part of a modern office.

The main weakness of the analytical hierarchy process model, proposed by
Clements-Croome & Kaluarachchi, (2000), is addressed by Clements-Croome
(2000) by the inclusion of a social concept as being a factor which has an affect on
productivity. Although this proposal lacks the operationalization of the concepts to
actual measures, it does provide a theoretical framework for considering
productivity measurement, which has been previously lacking.

Table 2:2 Factors that affect productivity (Clements-Croome, 2000, p11)

Factors which affect productivity
Personal Career achievement home/work interface intrinsic to job
Social Relationship with others
Organisational Managerial role, organisational structure
Environment  Indoor climate, workplace, Indoor Air Quality

1t could be argued that the only concept that the property or facilities manager can
control would be the environment component. However, with the growing
requirement for office environments to be more knowledge exchange centres, there
is a challenge facing office designers which is; can they create office environments
that enable greater knowledge sharing and interaction, thus making the social
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factor an integral consideration for the modern office.® Price (2001) recognises the
limitations of current research and developments in working environments by
establishing a need to address the psychological needs of individuals.

It could be argued that a limitation of the office productivity literature is that the
linkage between individual productivity and the wider impacts on business are not
made (Haynes et al, 2000). This appears to be mirrored by a more general
limitation of linking facilities performance measures to the business performance
measures (Hinks, 2000). This is a view supported by Bradley (2002). Having
reviewed 150 sources relating to workplace performance improvement he
concluded that:

"There are two primary shortcomings in the literature searched. Firstly, it is apparent
that real estate and workplace design research, the subject of programming and
evaluating performance change is rarely approached systematically and holistically in
relation to business performance.

Secondly the scope of performance study is often drawn so narrowly (e.g. task
productivity resulting in improved comfort conditions) that the output is unconvincing
and of little strategic importance to business leaders." (Bradley, 2002, p151)

Bradley (2002) is critical of the academic literature, claiming that:

"Practitioners and managers do not value the academically rigorous focus on a single
dimension of performance.” (Bradley, 2002, p151)

In an attempt to offer a more holistic approach to real estate and business
performance Bradley (2002) proposes Kaplan and Norton's “balanced scorecard”
techniques (Kaplan & Norton, 1993). The four major components of the scorecard
are: financial, customer, internal business process and organisational development
(innovation and learning). Bradley (2002) proposes that the business measures that
can be derived from the balanced scorecard, and are specific to real estate and
workplace, are as follows:

° This challenge ‘is not only levelled at office designers, but also office productivity researchers, i.e.
can the social or behavioural components that affect productivity be operationalised?
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1. Stakeholder perception (e.g. customer satisfaction and loyalty, community
sentiment)

2. Financial health (e.g. economic or marker value added)

3. Organisational development (e.g. innovation quality and quantity; cultural factors;
team formation; and new process introduction rate)

4. Productivity (e.g. space utilisation, process speed and quality, waste levels)

5. Environmental responsibility (including transport-related sustainability effects)

Plus of course:

6. Cost efficiency (e.g. total occupancy cost related to revenue generation).

Whilst Bradley (2002) attempts to present a business model, the language used for
the productivity elements appears to be clearly planted in the cost reduction
paradigm, rather than the more appropriate value added paradigm. It should also
be acknowledged that the proposal by Bradley (2002) is more of a theoretical
framework, as no empirical evidence is presented to support the balanced
scorecard approach. However, he identifies the limitations of perceiving workplace
innovation, and consequent evaluation, as being a one-off project, rather than
being integrated into a more complete change management programme, a view
supported by Laframboise et al (2003). The proposal being that evaluation should
be undertaken on a continual basis and be built into, and budgeted for, within
project plans. Bradley (2002) ultimately concludes with the following:

“Relative indications of performance (monitored over a relevant time period) are likely to
be more useful in judging the success of workplace innovation than absolute metrics."
(Bradley, 2002, p15)

The benefits of continual evaluation of workplace environments are supported by
Kaczmarczyk & Murtough (2002). However they warn against the use of
evaluations as a means to create a case for innovative workplace environments.
McKee (2003) states that any tools used for productivity improvement should be
~ deployed in a structured framework that manages the overall change process.

The inclusion of office evaluation into the change management process requires
that the traditional measurement paradigm of measuring space needs to be
challenged. A more broader definition of office space needs to be established, to
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capture the purpose of the office space. Kaczmarczyk & Murtough (2002)
acknowledge such concepts as “human capital” and “knowledge workers” and
argue that to create high performing and sustainable environments, there needs to
be a shift in focus from “place” to “workplace”.

"The workplace concept represents the convergence of three disciplines: Facilities

management, information technology and human resources.” (Kaczmarczyk &
Murtough, 2002, p163)

Kaczmarczyk & Murtough (2002) acknowledge that the inclusion of human
resources and information technology may be unfamiliar areas for people trained in
real estate or facilities, but if a new measurement paradigm is to be established
then ways of evaluating these components needs to be created. Three new ways of
evaluating the workplace are proposed:

I. General Services Administration (GSA) Cost per Person Model
Il. Employee satisfaction with the workplace
lll. Productivity Payback Model

The GSA Cost Model, which has been reviewed previously, attempts to include
areas of measurement beyond the traditional office space, but it converts these
areas purely into cost ( Office of Real Property, 1999b) This approach lacks the
value added components of offices, such as office space as a knowledge exchange
centre.

The second new way of evaluating the workplace attempts to evaluate employee
satisfaction with their workplace, and a conceptual Workplace Performance Model
is proposed (Kaczmarczyk & Murtough, 2002, p 168):

“The workplace can be broadly subdivided into three major components: People,
Places and Tools.

A high-performing workplace is defined by three measures:

1) Employee satisfaction (people like their environment)

2) Productivity (people can be at their most productive in the environment)

3) Employee retention (people stay with the organisation in part because they like their
environment)"
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Whilst an attempt is made to support their Workplace Performance Model, by
stating that a survey of 200 people was undertaken across a range of private sector
and public sector organisations in the US, Canada and the UK, none of the results
are actually presented. Also whilst the productivity element was established as
being an integral part of the Workplace Model, no explanation as to how it was
measured is presented.

The third method of evaluating new workplaces proposed was the Productivity
Payback Model. With this model Kaczmarczyk & Murtough (2002) acknowledge the
complexity of measuring the productivity of knowledge workers, and therefore
attempt to incorporate the concept of productivity into a broader analytical
framework, the result being the Productivity Payback Model (PPM). The PPM is
based on the premise that when investments are made in new working
environments, it is actually the people that are being invested in, and not the
facility. This is similar to the Cornell Balanced Real Estate Assessment model
proposed by Becker & Pearce (2003), and is more of a predictive productivity
indicator rather than a productivity measure. The purpose of using a predictive
productivity indicator is to demonstrate the benefits of a new office environment,
thereby justifying the capital expenditure (Becker & Pearce, 2003).

PPM asks two questions to evaluate if investment should be made into new
environments (Kaczmarczyk & Murtough, 2002, p 171):

i) How much must productivity of the employees increase to offset (more
precisely, to payback on one year) the workplace investment?

ii) How confident are we that the required productivity increase can be
achieved?

The first question assumes that the employee’s contribution to the organisation can
be defined in very specific revenue terms, which is an issue that becomes more
complex for knowledge workers. To evaluate the second question Kaczmarczyk &
Murtough (2002) propose the use of a matrix, as a look up table, of published
studies that claim they have measured productivity increases through the creation
of new workplace environments. Since there is no uniformly accepted way of
measuring productivity, then by definition the range of studies claiming to have
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measured productivity are going to present contrasting results. Finally since there is
no proposed means of measuring productivity, new environments cannot be
revisited after the investment to establish if productivity has actually increased,
thereby ultimately the loop cannot be closed.

If the debate about office productivity is to move away from, and beyond, the
traditional cost cutting methods, then greater emphasis needs to be placed on
understanding offices from the occupier perspective (Fleming, 2004). This
approach is supported by Oseland and Bartlett (1999) in their book “/mproving
Office Productivity: A guide for business and facilities managers”

"The purpose of this guide is to increase the productivity of organisations by enhancing
the output performance of their staff. This is a fundamental departure from the
traditional strategy for office productivity which focuses on cutting input costs with little
or no regard to the impact on staff performance." (Oseland & Bartlett, 1999, pxiii)

To increase understanding of staff performance there is a requirement to view
offices as dynamic complex environments, which enable and support the work
patterns of their occupants. This requires greater consideration to be given to the
behavioural patterns of office occupiers.

Mawson (2002) claims that, from the research undertaken over the years, there is
little doubt that the working environments have an impact on the occupiers'
productivity. However, establishing a quantitative measure of the impact has
proved to be more difficult. He develops the occupier perspective approach, by
proposing that the two major causes of productivity loss in offices are caused by:

i) Distractions

ii) Mismatch between the occupiers work activities and the work environment
provided.
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Distractions are defined as:

‘Anything that takes attention away from the task to be performed. Distraction emanates
from unexpected stimuli, which can take the form of noise, visual disturbance (e.g. glare
or movement) or being too hot or too cold. It can also stem from the failure of services

and systems (e.g. equipment or networks) that inhibit tasks from being performed
effectively.” (Mawson, 2002, p 3)

This definition is wide ranging, but tends to concentrate on the physical and
technical components of the working environment, and therefore lacks the
behavioural component. However, Mawson (2002) acknowledges that distractions
may not always have a negative effect on performance, stating that for some
people an element of distraction, i.e. background music, may actually aid
concentration. Having acknowledged that distractions can be beneficial for some
people, he goes on to propose that a distraction free working environment is more

productive than an environment that has a number of distractions throughout the
day.

“Seventy minutes of productivity is lost in a typical eight-hour day as a result of
distraction.” (Mawson, 2002, p4)

It is proposed that 15% of the working day is lost productivity caused by general
conversations. This approach appears to suggest that only constant work is
productive work, and that general conversation, i.e. the social environment, has a
negative effect on occupiers' productivity. Both these stances appear to support the
‘old’ Taylorist management paradigm that office workers should have their heads
down, and be concentrating on tasks and outputs. Also this approach does not
appear to value the chance conversation, which could allow the creation and
transfer of knowledge and new ideas.

The preoccupation with distraction free work tends to marginalize the benefits of
interaction through conversation in the modern office (Price and Shaw, 1998). This

is an area that requires further development, and will ultimately form the basis of
this thesis.
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The second major cause of productivity loss, as identified by Mawson (2002), is
place mismatch. This is when the office environment does not support the work
process undertaken in that environment. It is therefore proposed, that a mix of

workplace settings and services be provided as enablers, so that people can
provide their best performance.

"However to get to this point requires examining the way individuals, teams and
organisations work, both in a physical context as well as in an information and
knowledge context.” (Mawson, 2002, p7)

Although Mawson (2002) identifies the need to establish office occupier's work
processes, so that they can be matched against their environments, no method of
categorising work processes is suggested. The concept of evaluating the match
between the work process and the environment is an important one, and will be
developed further in this thesis.

Van Ree (2002, p357) attempts to summarise the debate about the impact of office
accommodation on organisational performance by stating that fundamentally their
are two main approaches to contribute to organisational performance:

i) Achieving greater efficiency by reducing the occupancy costs by reducing the
amount of space per employee; and

ii) Achieving greater effectiveness by improving the productivity of the
employees by providing a comfortable and satisfying working environment.

The first has probably been the prevailing paradigm for most real estate and
facilities managers with regards to justification of office refurbishments (Haynes et
al, 2000). However, this thesis will propose that it is the second approach where the
debate about productivity improvements should be centred.
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225 Summary

The purpose of the office environment has changed over the last century, from that
of one which houses occupiers undertaking standard processes, to one that houses
a range of different work patterns. The initial assumption, that office workers adopt
simple repetitive tasks, led to early office designs being based on the scientific
management principles of Frederick Taylor.

However, subsequent evaluations have revealed the office environment to be more
complex, with the productivity of its occupants being dependent not only on the
physical environment, but also the social environment. The addition of the social
context has subsequently meant that the definition as to what constitutes office
productivity has remained ill defined.

The lack of a clear definition of office productivity has subsequently meant that a
range of different approaches, and metrics of measurement, has been adopted.
Whilst no one approach has gained universal acceptance, it is clear that the self-
assessed measure of productivity is better than no measure of productivity.

Finally, the debate about office productivity improvement can be summarised by
two main approaches. The first adopts a greater efficiency approach, and centres
on reductions in either cost or space provision. The second adopts a greater
effectiveness approach, and centres on occupiers being provided with an office
environment that enables them to increase their productivity.

Whilst this section has aimed to maintain a strategic overview of the office
productivity debate, it is clear that two main bodies of research have emerged. The
first body attempts to link the physical office environment with productivity, and the
second body attempts to develop a link between the behavioural environment and
productivity. The next section will review the physical environment literature, and
the subsequent section will review the behavioural literature.

50



2.3 Physical Environment

?

This section aims to review the literature that claims to link the comfort and the
layout of the office environment to the productivity of its occupants. Whilst the
general concept of comfort will be addressed, specific attention will be given to the
air quality, sick building syndrome and lighting. The office layout discussion will

include the open-plan versus cellular office debate, and also the matching of the
office environment to different work patterns.

231 Comfort

Office evaluations have traditionally been Post Occupancy Evaluation (POE)
surveys that assess how satisfied occupiers are with their working environments
(McDougall et al, 2002). However, whilst this form of survey establishes an
assessment of the quality of environment, it does not establish if the environment
affects the occupiers' productivity. Leaman (1990) presented the idea that a
possible relationship exists between the quality of the office environment and the
productivity of its occupiers. Subsequently, Leaman (1995) adopted a survey
method, in an attempt to establish if the occupiers who were dissatisfied with their
indoor environmental conditions were also less productive in their work. He
concluded that:

"People who are unhappy with temperature, air quality, lighting and noise conditions in
their offices are more likely to say that this affects their productivity at work." (Leaman,
1995)

The questionnaire adopted consisted of eight main sections.
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Table 2:3 Survey questions (Leaman ,1995)

Survey Questions

Environmental Comfort 36 questions
Health Symptoms 10 questions
Satisfaction with amenities  5-15 questions
Time spent in building 1 question
Time spent at task 1 question
Productivity 1-3 questions
Perceived control 5 questions
Background data 3-10 questions

The measure of productivity was achieved by adopting a self-reported measure,
presented in a nine-point scale ranging from <-40% to >+ 40% (loss/gain), based
on the question:

“Does your office environment affect your productivity at work? “(Leaman, 1995)

Leaman (1995) suggests that a cbrrelation exists (r = 0.92), between people who
report dissatisfaction with their indoor environment and those that report the office
environment to be affecting their productivity; and the finding is reported to be
significant (p = 0.0034). However, Leaman (1995) acknowledges that no statistical
association exists between self-reported productivity and satisfaction with the office
environmental conditions. These results must be interpreted with care, as
correlation between variables does not prove causality. Moreover, the self-reported
productivity measure adopted only consists of a single question.

Whereas Leaman (1995) could only offer support of a relationship between
dissatisfaction and productivity, Oseland & Bartlett (1999) evaluated occupiers
across ten office buildings and reported a correlation between productivity and
satisfaction (0.93< r <0.99). They acknowledge that the high correlation could be
partly explained by the way the questions were asked:

“Considering the effect on your performance, how satisfied are you with the office
facilities and services?” (Oseland & Bartlett, 1999, p92)
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One of the key findings from Leaman’s (1995) analysis is that people’s perception
of their ability to control their own working environment is reported as being an
important element of their productivity. This is a result supported by Oseland &

Bartlett (1999), claiming that a good correlation exists between perceived control
over environmental conditions and productivity (r = 0.49).

An interesting concept put forward by Leaman (1995), with graphical evidence, is
“forgiveness”. This relates to how forgiving the occupants are of the shortcomings
of the building. It is proposed that “forgiveness” can be increased if the occupants:

“Know that every effort is made to overcome them, and they will usually tolerate
problems which they understand are hard to solve” (Leaman, 1995, p150)

Establishing the factors that should be included when assessing the office
environment is a complex area, although Oseland (1999) concluded, having
undertaken an extensive literature review, that occupiers' satisfaction with their
environment, i.e. how comfortable they were, was instrumental in their productivity
levels. Oseland (1999) establishes that comfort with the environment includes both

physiological and psychological components as well as the physical environmental
conditions.®

Table 2:4 Components of environmental satisfaction (Oseland, 1999)

Environmental Satisfaction ( Comfort)
Environmental Conditions Physical Conditions, Space, Ergonomics, Aesthetics
Physiology Gender, Age, Ethnic Group
Psychology Personality, Expectations, Experience, etc

Although Oseland (1999) acknowledges the role of physiological and psychological
components in office occupiers productivity, the review largely concentrates on the
environmental conditions of the office environment, which are broken down as
follows:

"% 1t should be noted that Oseland (1999) actually proposes a broader theoretical framework for the
evaluation of performance and productivity. He includes the concepts of job satisfaction and
motivation. However this analysis will concentrate on the environmental components.
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Table 2:5 Elements of environmental conditions (Oseland, 1999)

Environmental Conditions
Physical Conditions Temperature, Light, Noise, air quality etc

Space Plan, Layout, Privacy
Ergonomics Work-station, Controls
Aesthetics Colour, Quality

The breaking down of the environmental conditions into four dimensions is a useful
way of considering operationalizing the concept of the physical environment.
Although it could be argued, that the behavioural component of the office
environment is not identified.

The debate about the use of occupier satisfaction as a surrogate measure to office
productivity has been developed by Fitch (2004). He adds to the debate with an
evaluation of serviced office environments, and claims that a relationship exists
between satisfaction with the office environment and the reported productivity
levels of the office occupiers (Fitch, 2004). Clark et al (2004) attempt to present a
unifying model, that links building performance, user satisfaction and self-reported
productivity techniques. As a general model communalities exit between the three
areas, however on a detailed level the different techniques provided specific detail
that would have been lost in a totally unified model of evaluation (Clark et al, 2004),
and therefore demonstrates the benefits of different approaches. The challenge to
find a validated method of measuring and reporting office productivity remains to be
achieved, with some authors referring to this area of research as the "search for the
Holy Grail" (Mawson, 2002).

Leaman & Bordass (2000), in their seminal work, aim to address the question
“What features of workplaces under the control of designers and managers
significantly influence human productivity’. This is an appropriate stance as it puts
delimitations on the research, concentrating on areas that can be directly affected
by designers or facilities managers, and therefore does not attempt to address
issues such as stress, management attitudes and job satisfaction. In this work
Leaman & Bordass (2000) use the term “killer” variables, which is defined as a
variable having “ critical influence on the overall behaviour of a system”, p171. The
“killer” variables are arranged into four clusters.
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The clusters are:
i) Personal Control
ii) Responsiveness
iii) Building Depth
iv) Work Groups

Leaman & Bordass (2000) present results from 11 UK buildings, and claim that
seven out of the 11 buildings had a significant association between self-assessed
productivity and perception of control. Leaman & Bordass (2000) develop this claim
by stating that in their research the lack of environmental control is the single most
important concern of office occupiers.

The responsiveness dimension relates to how quickly the facilities management
team can respond to a complaint about their environment. This probably links back
to Leaman'’s earlier work, which established the “forgiving” nature of people, if they

were kept informed of events relating to their environmental comfort (Leaman,
1995).

Leaman & Bordass (2000) present evidence that air-conditioned buildings (usually,
but not always deeper than 15m, have a more negative effect on perceived
productivity than naturally ventilated buildings (i.e. less than 15 m across). The
connection is made between increased dependency on environmental systems,
such as air-conditioning, and ill health symptoms.

In evaluating the fourth cluster of variables, which relates to workgroups, Leaman &
Bordass (2000) acknowledge that they have only been able to get both productivity
and workgroup data on rare occasions. However they maintain:

“That perceptions of productivity are higher in smaller more integrated
workgroups”(Leaman & Bordass, 2000, p183)

Other researchers have proposed that a relationship exists between the number of
people working together, and their corresponding productivity levels (Olson, 2002;
Fitch, 2004). Olson (2002) ultimately concludes that productivity improvements can
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be achieved by moving away from open-plan environments, and back to more
private cellular type offices.

Leaman & Bordass (2000) concludes that offices work best for human productivity
when:

i) There are opportunities for personal control
ii) There is a rapid response to environmental issues

iii) There are shallow plan forms, preferably with less technical and
management-intensive systems

iv) Activities that properly fit the services, which are supposed to support them

Support for improved facilities management, as a means of increasing office
productivity, is presented by Clements-Croome (2003). He maintains that both
greater energy savings and increases in productivity can be achieved by ensuring
that healthy buildings are produced. He also acknowledges that it is not just the
design and construction of the building, but also the way the building is run, i.e. the
facilities management, that can impact on occupier productivity. Clements-Croome,
(2003) identifies that the most frequent complaints relate to thermal problems,
stuffiness, sick building syndrome and crowding. It is therefore suggested that by
improving the office environmental conditions, occupier productivity could be
increased by 4-10%

The Office Productivity Network (OPN) assesses office productivity with two
occupant feedback tools. The tools proposed are the OPN Survey and the OPN
Index (Oseland, 2004). The OPN survey is a questionnaire that can be
administered in both paper and web based formats. Oseland (2004) claims to have
administered the questionnaire in 60 buildings and has over 6,500 responses."’
Whilst the office occupiers complete the OPN Survey, the data collected for the

" The size of this database would make it probably one of the largest that relates to occupier
productivity.
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OPN Index is established by interview with selected staff using an interview pro-
forma, since knowledge of the building design and operation is required'?.

The OPN Survey consists of a number of sections and can be seen below
(Oseland, 2004, p2):

o Satisfaction with Facilities - 19 questions enquiring whether the respondents
are satisfied with how the various design and operational factors (e.g.
workspace, meeting areas, technology) support their work activities; note
that although the question asks the respondents to rate their satisfaction,
the emphasis is actually on supporting work activities which relate to
productivity;

o Satisfaction with Environment - 15 questions asking whether the
respondents are satisfied with how the environmental conditions (e.g.
temperature, noise, privacy) support their work activities;

e Importance - 2 questions which ask the respondents to identify which of the
facilities and environmental conditions they consider the most important to
“get right” so that they can work well;

e Self-assessed Productivity - 2 questions, which ask respondents to estimate
the impact of the facilities and environment on their productivity;

e Downtime - 18 questions which ask the respondents to estimate the amount
of time per week wasted due to a range of poor design and operational
issues; these questions were developed as a direct result of feedback
during the focus groups;

o Satisfaction with Work Activities - 11 questions asking whether the facilities
and environment support various work activities (e.g. quiet work, teamwork,
meeting deadlines);

e Work Duties - 12 questions to estimate the time spent carrying out the
various work activities (e.g. PC work, telephone usage, formal meetings);

12 Oseland (2004) claims to have data for 20 buildings using the OPN Index.
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e Work Time - 7 questions to estimate the time spent working in and out of
the office;

e Background Details - Questions to identify sub-groups whose responses to

- the above questions may be compared (e.g. grade, location in building,
business unit).

Oseland (2004) includes two questions specifically relating to productivity. One
relates to the facilities and productivity, and the other relates to the environment
and productivity. Oseland (2004) adopts the same nine-point scale for self-
assessment of productivity as Leaman (1995) and Leaman & Bordass (2000).
However in contrast to Leaman (1995) and Leaman & Bordass (2000), Oseland
(2004) evaluates the facilities as well as the environment. It could be argued that
this is an improvement in measuring productivity, i.e. from one question on
productivity to two questions, although it does not allow the subcomponent of
facilities and environment to be evaluated with regards to productivity. In analysing
the data Oseland (2004) proposes, using a multiple regression analysis (weighted
means), that change in productivity and overall satisfaction with the environment
and facilities are highly correlated, i.e. facilities (r = 0.94) and environment (r =
0.91).
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Figure 2.2 Correlation between productivity and satisfaction (Oseland, 2004)

The concept downtime is introduced and defined as effectively time wasted due to
poor design and management of the office environment. Oseland (2004) presents
evidence to suggest that correlations between downtime and satisfaction with the
environment and facilities, i.e. facilities (r = 0.69) and environment (r = 0.78). Some
of the downtime elements defined by Oseland (2004), i.e. waiting for lifts, walking
between buildings, interruptions, waiting at fax & copier machines, could actually be
opportunities for ad hoc conversations and knowledge transfer (Haynes & Price,
2004).
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Figure 2.3 Correlation between downtime and satisfaction (Oseland, 2004)

The conclusions that Oseland (2004) draws from the analysis of the database, is
that office occupiers are mainly dissatisfied with temperature and ventilation,
commonly called the “hygiene factors”. An explanation offered for this is the
requirement for more individual control, an issue previously acknowledged by
Leaman & Bordass (2000). Also since the results evaluated are largely from open-
plan offices, it could also be concluded that the disadvantages of open-plan
environment are not totally being addressed (Oseland, 2004).

Finally, Oseland (2004) concludes that:

"The environmental conditions which are considered most important to “get right” to
support the respondents’ work activities are: winter and summer temperature,
ventilation, people noise, privacy and daylight” (Oseland, 2004)

Roelofsen (2002) drew similar conclusions as Oseland (2004) having undertaken a
review of the literature pertaining to the impact of office environments on employee
performance. He concluded that in the office environment it was the thermal
environment (temperature) and the air quality (ventilation) that had the most
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influence on people’s productivity Roelofsen (2002) calls for a validated unifying
human model, which allows the concept of comfort, i.e. temperature and air quality,
to be evaluated in terms of loss of productivity.

Whilst authors such as Oseland (2004), and Leaman & Bordass (2000), have
attempted to evaluate occupier satisfaction against a range of environmental and
facility issues; other authors have attempted to restrict their evaluation to one
specific component and its affect on productivity. The next sections will review
these specific pieces of research.

Air Quality

Dorgan & Dorgan (2000) argue that, due the to the amount of time that employees
spend in their offices, it is important to ensure that the indoor environment is of an
appropriate quality. They propose that a linkage exists between the quality of the
environment and the health and productivity of the occupants. They attempt to
establish the appropriate components of the environment.

"The indoor environmental quality (IEQ) is composed of factors such as space,
temperature, humidity, noise, lighting, interior design and layout, building envelope, and
structural systems. A subset of the IEQ is indoor air quality (IAQ). The factors that

define IAQ are temperature, humidity, room air motion and contaminants." (Dorgan &
Dorgan, 2000, p107)

Dorgan and Dorgan (2000) maintain that if the Indoor Air Quality (IAQ) is not at the
right level, then there will be an impact on the occupant’s health and productivity.
They base their proposals on two studies, funded by the National Contractors’
Association, which investigated the health costs and productivity benefits of
Improved Air Quality. The original study was under taken in 1993, and was further
developed in 1995. It should be acknowledged that the studies undertaken were.
literature reviews of previous research that attempted to link IAQ and productivity.
Ultimately, Dorgan and Dorgan (2000) conclude their review by establishing the
lack of validated evidence, and called for further research, in the form of case

studies, to establish the effects of improved HVAC systems on occupier’s health
and productivity.
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In an attempt to quantify the effect IAQ has on productivity Wargocki et al (2000) |
adopted a traditional experimental approach to three independent studies including
90 subjects. The change of air quality was established by interventions, and the
effects on the occupiers were assessed using a perceived air quality acceptability
scale. The productivity measures adopted were measurable, i.e. not self-reported,
since the activities undertaken in the office were simulated office tasks such as
typing, addition and proof-reading. Wargocki et al (2000) concluded that a
relationship exits between good air quality and office productivity.

“ It confirms that good air quality improves the performance of text typing (P=0.0002),
and a similar tendency is seen for addition (P=0.056) and proof-reading (P=0.087). A
positive correlation between the air quality, as it is perceived by occupants, and the
performance of typing (R2=0.82, P=0.005), addition (R2=0.52, P=0.07) and proof-
reading (R2=0.70, P=0.08)." (Wargocki et al, 2000, p635)

it could be argued that one limitation of the results presented by Wargocki et al
(2000), is that they only relate to repetitive tasks, such as typing, addition and
proof-reading. However, as previously argued, if offices are to be places of
knowledge exchange, with people constantly moving around, the issue of providing
appropriate IAQ becomes a more complex issue (Laing et al, 1998).

Health: Sick Building Syndrome

An attempt to broaden the debate with regards to office evaluation was undertaken
by Whitley, et al (1996). They proposed that occupier’s satisfaction with the indoor
environment could be influenced by the climate of the organisation and the
occupier's satisfaction with their job. Their research aimed to investigate Sick
Building Synd‘rome, and its effects on occupiers, both in terms of health and
productivity. They collected over 400 responses from two buildings. An
occupational and organisational psychology questionnaire was adopted to assess
job satisfaction, organisational climate and job characteristics. The environmental
satisfaction was assessed using a seven-point user perception scale. Productivity
was self-reported, using a perceived productivity scale. It is interesting to note that
the self-assessed productivity scale adopted, with slight modification, was the same

one originally proposed by Leaman (1995) and subsequently adopted by Oseland
(1999 &2004).
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Whitley et al (1996) concluded that:

"Office satisfaction is significantly associated with self-reported productivity (r=-0.42, p<
0.001)." (Whitely et al, 1996)

Whilst this research adds to the debate by acknowledging that the office
environment is more than just the physical comfort elements, and alludes to a
behavioural environment which links to organisational culture, the limitations of the
research must be acknowledged. Firstly the research was undertaken between two
buildings in the same organisation, therefore the possibility of generalisation is
reduced, and secondly the measure of productivity adopted is only a single item
self-assessed scale.

Wargocki et al (2000) attempted to evaluate the effects of outdoor air supply rate
on perceived air quality, sick building syndrome (SBS) symptoms and productivity.
The evaluations were conducted in a normally furnished office.

"Five groups of six female subjects were each exposed to three ventilations rates, one
group and one ventilation rate at a time. Each exposure lasted 4.6 h and took place in
the afternoon." (Wargocki et al, 2000, p222)

The subjects were assessed, at intervals, for perceived air quality and SBS
symptoms and evaluated whilst performing simulated office work. The results
reported indicate that when ventilation was increased the subjects reported feeling
generally better (P<0.001). Also, for all the simulated work tasks, such as addition,
text typing, proof-reading and creative thinking, improvements were reported with
increases in the ventilation, and in the case of text-typing the results reached
significance (P<0.03). The inclusion of the creative thinking component into the
assessment of simulated office tasks is an improvement in modelling the work
processes of the modern office (Wargocki et al, 2000). Since creative thinking is
one of the main assets of the modern office environment, and the results reported
suggest that increased ventilation leads to the subjects reporting eased difficulty in
thinking (P < 0.001). Therefore the ventilation requirements of the office occupiers
become an important ingredient in creating a productive workplace. Whilst the
rigour of the research conducted by Wargocki at al (2000) is acknowledged, it
should also be acknowledged that the evaluation was undertaken in one office

63 -



environment, therefore generalising the results would be questionable. Also the
subjects used were female and therefore may include a gender bias.

Lighting

Abdou (1997) maintains that office occupiers believe that lighting is an important
aspect of their office environment, with daylight being of particular importance. He
suggests that significant improvement in office lighting can be a cost-effective way
of increasing productivity.

Support for linking day lighting to human performance is presented by Heschong et
al (2002). They present a re-evaluation of a previous piece of research to
investigate the effects of day lighting on the grades of children in schools. The
research conducted concluded that a statistical relationship existed between
students access to daylight and student performance. Daylight was assessed using
a scale 0-5, 0 = non-existent to 5 = highest quality of daylight. To establish the
performance metric, only students that were exposed to highly standardised tests
were used, including students from second to fifth grade in elementary schools.
Whilst this research relates to improvement in grades of children, it is similar to the
evaluation of office productivity, as the aim of both is to enhance human
performance.

"If day lighting enhances the performance of children in schools, it is not too large a
stretch to suppose that it might also enhance the performance of adults in office
buildings or other workplace settings." (Heschong & Wight, 2002, p 8.91)

Veitch (2000) proposes that the lack of research, by psychologists, in lighting and
performance was probably as a consequence of the Hawthorne experiments. She
therefore suggests that the research that has been undertaken tends to evaluate
the lighting in economic terms rather than from the human perspective. She goes
on to propose that apart from the requirement for lighting for visibility and task
performance, there is also a requirement for lighting to influence social behaviour,
communication and mood. It is these later elements that the retail industry has
learnt to manipulate in an attempt to influence buyer behaviour (Bitner, 1992).
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232 Layout

The debate in the literature that attempts to link the layout of the office environment
and the performance of the occupiers tends to centre around the issue of open-plan
versus cellular offices (Haynes et al, 2000), and attempts to match the office
environment to the work processes (Stallworth & Ward, 1996; Laing ef al, 1998;
Mawson, 2002).

llozor & Oluwoye (1999) aimed to establish the impact of open-plan measures on
the effectiveness of the facilities management of the space. They collected data
from 102 open-plan offices from commercial office buildings in the central business
district of Sydney, Australia. The data were collected using a questionnaire design,
and completed by the facilities manager responsible for the office environment.
llozar & Oluwoye (1999) present a conceptual model that attempts to link the
following variables:

i) Open-plan Measures
ii) Management Control, and
iii) Effectiveness of Facilities Space Management

In assessing staff productivity llozar & Oluwoye (1999, p239) used the following
question, which was scaled either yes or no, in their assessment of the

effectiveness of facilities space management:

\ "Practice of measuring staff productivity, ME13"

llozar & Oluwoye (1999, p244) conclude their analysis by stating that:

“A greater perceived support on informal meetings by open-plan workspace is
associated with increased measuring of staff productivity."

Whilst this research appears to offer evidence for a more productive workplace,
care needs to be taken in how far the results can be generalised. Firstly, the study
was undertaken in the business district in Sydney, and therefore any generalisation
would have to be confined to similar commercial offices. Secondly, the productivity
question only assesses if the office adopts a staff productivity measure, not a
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productivity measure in itself. And finally, and probably the main limitation of the
research, the respondents were facilities managers and not the actual occupants of
the office environments.

llozor et al (2002) attempt to make the connection between the use of innovative
work settings and improved organisational performance, i.e. through change. The
research was based on 102 work settings, with several null hypotheses on
innovative work settings and organisational performance being tested using the
Kruskal-Wallis H test. In contrast to previous published research (llozar &
Oluwoye,1999) this research included a measure of the level of productivity.
Although they do not make clear how the level of productivity was actually

measured.
One of the conclusions drawn by llozor et al (2002) was that:

“The more a work setting is perceived to be innovative in terms of fostering staff
interaction, the greater the measuring of staff productivity and the level of productivity.”
(llozor et al, 2002)

This conclusion illustrates the use of innovative environments as a means of
enabling greater interaction between office occupiers. This result also starts to give
an indication as to the ingredients required when considering a creative and
productive workplace. llozor et al (2002) concludes that the physical properties of
the office environments can be used to influence organisational performance.
Whilst this analysis is more developed than previous research undertaken (llozar &
Oluwoye, 1999) it does suffer from the same main critique, which is that the data
appear to be collected from facilities managers and not from the office occupiers
themselves.

Previously, authors such as Stallworth & Kleiner (1996) have talked about “Person-
environment fit” (p36), and Mawson (2002) claimed that productivity losses could
be attributed to a mismatch between the office environment and the work
undertaken in that environment.

"Contrast this with the approach taken to designing a manufacturing plant where
detailed consideration would be given to the processes to be performed within the
building, before then designing back from these to get the best fit." (Mawson, 2002, p1)
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Research undertaken by DEGW and BRE attempted to address the issue of
matching the work processes and the office environment (Laing et al, 1998). The
research question adopted was:

"Most office buildings and their environmental systems were designed for typical 9 to 5
activities, but how will they perform when that pattern of use changes?" (Laing et al,
1998, p1)

The research undertaken attempted to address the issue of organizational work
patterns and the working environment.

Three components (affinities) were investigated in greater detail:
i) Work Patterns
ii) Building Types
i) HVAC Systems

The results included an assessment of the three components (affinities), to identify
the optimum correlation of the working environment for the work patterns.

To help in understanding the various work patterns four new metaphors were
developed by Laing et al (1998, p21-p24). They were:

Hive: "The hive office organization is characterized by individual routine process work
with low levels of interaction and individual autonomy. The office worker sits at simple
workstations for continuous periods of time on a regular 9 to 5 schedule (variants of this
type include 24-hour shift working."

Cell: "The cell office organization is for individual concentrated work with little
interaction. Highly autonomous individuals occupy the office in an intermittent irregular
pattern with extended working days, working elsewhere some of the time (possibly at
home, at clients, or on the road).”

Den: "The den office organization is associated with group process work, interactive but
not necessarily highly autonomous. The space is designed for group working with a
range of several simple settings, typically arranged in the open-plan or group room."
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Club: "The club office organization is for knowledge work: both highly autonomous and
highly interactive. The pattern of occupancy is intermittent and over an extended
working day. A variety of shared task based settings serve both concentrated individual
and group interactive work."

Having established the four work patterns, Laing et al (1998) use the work patterns
to suggest four correspondingly different physical environments, with the inference
that an optimal match between process and environment can be made. Laing et al
(1998) offer a simple model to represent office-based work. The model is based on
the amount of face-to-face interaction in the office, and the amount of flexibility the
occupier has to work when, where and how they wish, i.e. autonomy. The
limitations of this work, as acknowledged by the authors, is that the resuits are
based on a small-scale study i.e. eight case studies™. Also whilst the research
addresses the issue of the working environment and the work processes, it does
not directly address the working environment and work performance, i.e.
productivity.

Brennan et al (2002) presented findings from a longitudal study that aimed to
evaluate the transition of office occupiers from traditional cellular offices to an open-
plan environment. The measurement intervals adopted were before the move, four
weeks after the move and six months after the move. Although 80 questionnaires
were distributed at the interval points, only 21 participants responded to all three
intervals. Acknowledging the small sample size as one of the limitations of the
study, the results presented do have the benefit of being time series. The study
included measures of satisfaction with the physical environment, physical stress,
relations with team members and perceived performance. The performance
measure adopted was a self-assessed measure, but had the benefit of being
assessed on a 20-item scale.

" The study presented in this thesis will adopt comparable work pattern classifications and consist of
two sizable data sets.
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"Perceived performance was assessed through a 20-item subscale consisting of items
such as 'l am able to stay focused and ‘on task’ at work' and "I am able to complete my
planned tasks for the day." (Brennan, Chugh & Kline, 2002, p289)

The main conclusion drawn from the study was that the office occupiers were
dissatisfied with their move to a new open-plan environment, and that
dissatisfaction did not improve after the six-month adjustment period. Brennan et al
(2002) concluded that the respondents found the openness of the environment
counter productive in terms of increased disturbance and distractions. One of the
limitations of the study is that the respondents were not sub divided into different
work process, therefore comparisons between work processes could not be made.
One of the main limitations of the study, acknowledged by the authors, was the lack
of a control group. The inclusion of a control group would have allowed
comparisons between the test group and the control group to be made. Therefore
the comparisons would have established if the dissatisfaction was as a cause of the
open-plan environment, or as a result of an intervening variable such as
organisational issues.

The office environment can be used to establish brand identify, as well as a tool to
attract and retain quality staff (Becker, 2002). Becker (2002) argues that the layout
and use of the office can also provide workplace flexibility, thereby allowing firms to
change and adapt without being restricted by office space. He goes on to argue
that open-plan environments are a less expensive solution over time, as they
require minimum alteration since occupiers can adopt a 'hotelling' policy. The idea
of 'zero-time' space solution is introduced with the principles being that the space
does not change over time, but the space policy does, i.e. employee desk ratio.
Whilst Becker (2002) advocates non-territorial offices, no viable office protocols are
presented (Laframboise et al, 2003). It should also be acknowledged that whilst
Becker's (2002) idea of a non-territorial office, with every one adopting a hotelling
policy, may sound attractive in providing the organisation with workplace flexibility,
none of the firms studied actually adopted hotelling practices (Becker, 2002).

The notion that the workplace should not hinder an organisation’s ability to respond
to the changing business world is developed by Bradley & Hood (2003). They
develop the idea of workspace flexibility (Becker, 2002) by proposing a minimalist
approach to office design. Their main proposal is the need to keep the office free
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of clutter, which can restrict the organisation's ability to adapt and respond quickly
to market forces. Bradley & Hood (2003) propose that to ensure the workplace
improves corporate agility four golden rules should be adopted:

i) Systematically and frequently purge 'stuff' to enable mobility
i) Design for 'busyness' in order to keep a 'buzz'.

iii) Reduce bespoke fixed fit-out components and adopt re-locatable
components

iv) Systematically evaluate the utilisation of space and technology along side
shifting work practices.

Whilst it may appear that the four golden rules represent good house keeping, the
final golden rule supports the notion that the office environment should be
designed, and adapted, to support the work processes, the aim being to minimise
the mismatch between the office environment and the work processes (Mawson,
2002).

The trend towards open-plan environments has largely been driven by
organisations aiming to reduce accommodation costs (Veitch et al, 2002). Veitch et
al (2002) argue that facilities managers have responded to such pressure by
creating open-plan environments with reduced space allocations. They suggest that
by adopting the cost reduction paradigm, organisations run the risk of creating
office environments that are ultimately uncomfortable and unworkable. Veitch et al
(2002) maintain that the effects on the individual could be either direct, caused by

adverse physical conditions, or indirect through psychological process such as lack
of privacy or stress.

To establish the effects of the open-plan environment on occupier satisfaction
Veitch et al (2002) collected data from 419 respondents located across three
government offices. Both physical measurements were made, such as
temperature, lighting, noise, ventilation and workstation details, as well as
occupiers completing a 27-item questionnaire. The questionnaire consisted of 18
questions relating to satisfaction with the environment, 2 questions relating to

overall satisfaction with the environment and two questions relating to job
satisfaction.
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Table 2:6 Satisfaction with environment: A three - factor model ( Adapted from Veitch et al , 2002)

Satisfaction Items

Satisfaction with Privacy: visual privacy, conversational privacy,
amount of noise from others' conversations,
amount of background noise; amount of distraction,
workstation size, degree of enclosure,
ability to alter conditions; distance between coworkers;
and aesthetic appearance.

Satisfaction with Lighting: lighting quality, quantity of light on the desk,
quantity of light for computer work, computer glare,
and access to a view.

Satisfaction with Ventilation:  air quality, temperature, and air movement.

Using factor analysis Veitch et al (2002) created a three-factor model to represent
the satisfaction with the open-plan office environments. Whilst the lighting and
ventilation factors clearly represent satisfaction with the physical environment, the

inclusion of the privacy component broadens the debate to include the behavioural
environment (Veitch et al, 2002).

Whilst the espoused organisational benefits of open-plan environments relate to
improved teamwork and communication (van der Voordt, 2004) the actual effects
experienced by the occupier can be that of increased crowding and loss of privacy.

“ Open-plan and shared offices have most complaints about lack of privacy — people
have difficulty concentrating, dealing with personal matters and colleagues’ annoying
habits.” (Nathan & Doyle, 2002, p26)

Nathan and Doyle (2002) acknowledge that reducing the space allocation of
individuals in the office environment can have both a positive and negative effect
on office occupier’s ability to do their jobs. The effect on the office occupier will be
dependent on the complexity of the task involved.

“High density environments- or environments that people feel are crowded — seem to
make complex tasks harder to do. But simple tasks become easier to do.” (Nathan &
Doyle, 2002, p26)
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The effects of open-plan environments are acknowledged by van der Voordt
(2004), who proposes that office occupiers in an open-plan environment experience
an increase in stimuli, both visual and acoustic, than occupiers working in enclosed
cellular offices. He further proposes that office occupiers can respond in different
ways to the increase in stimuli, with some perceiving the increase in stimuli in a
positive ways, whilst others perceive the increase in stimuli as a mental burden that
raises their stress levels (van der Voordt, 2004).

Whilst the aim of a high performance workplace would be to match the
requirements of the individuals, and their work process, to the physical
environment, the consequences of creating an office environment which is a

mismatch could have an effect on both the health of the individual and their
performance levels.

“Badly-designed or managed workplaces damage staff physical and mental well being”
(Nathan & Doyle, 2002, p2)

van der Voordt (2004) evaluated two Dutch case studies that had attempted to
measure the effects of innovative workplace design on productivity. Whilst van der
Voordt (2004) identifies the potential weakness of using perceptional measures of
productivity, and calls for a number of indicators to be used, the case studies used
adopt a perceived productivity measure. One of the case study reports an increase
in perceived productivity the other reports a decrease in productivity. van der
Voordt (2004) concludes that the differing responses can partly be explained by
different initial situations. Although it is not explicitly stated, it appears that the
inference is that the case study reporting a positive result was initially in an open-
plan environment, whereas the negative case study was probably in cellular offices.
This clearly illustrates the need to integrate a change management process into the
relocation project (Laframboise et al, 2003).
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From the results of the case studies, and a workshop exercise with experts, van der
Voordt (2004) presents a summary of the positive and negative effects on work
processes of innovative workplaces.

Table 2:7 Productivity effects on work processes (van der Voordt, 2004)

Positive Negative
Free choice of appropriate  More time spent on organising
workplace work
Culture change: work more Loss of time used for
consciously installation (logging on,

adjusting furniture, tidying up)
Stimulus to work in a more  Acclimatising time and again
organised way (different workplace; varying
colleagues next to you)
No space for saving things, More time required to look up
so0 you have to finish them  and store information

van der Voordt (2004) attempts to address two major issues which are specifically
related to office layout. Firstly, it is proposed that there is an increase in shared
areas, and a reduction in fixed dedicated workplaces. This approach replicates the
ideas of a non-territorial office as presented by Becker (1990 and 1995). The
second issue addressed relates to the debate between open-plan versus cellular
offices, where van der Voordt (2004) acknowledges the advantages and
disadvantages of each environment. He concludes that it is important to create an
environment that allows occupiers to transfer information, whilst also accepting that
there is a requirement for concentrated work. To resolve the potential tensions
between the work process demand and the office environment provision van der
Voordt (2004) proposes the use of a combi-office.

"One of the main reasons for using combi offices, with a mix of shared and activity-
related workplaces, has been to overcome the disadvantages of office units (too closed,
poor conditions for social interaction) and open-plan offices (too open, too many
distractions).” (van der Voordt, 2004, p145)

73



233 Summary

This section has demonstrated that the literature that claims to link the physical
office environment to the productivity of its occupants can be subdivided into the
comfort literature and the office layout literature. The comfort literature addresses
the physiological elements in the office environment, and is based on the premise
that if an office occupier is not physically comfortable then their productivity will be
affected. The office layout literature can be further subdivided into literature that
addresses the open-plan versus cellular office debate, and literature that matches
the office layout to the work patterns of its occupants. Whilst the open-plan versus
cellular office debate can tend to reinforce the prevailing paradigm of cost
reduction, the issues of matching the office layout to different work patterns
develops the human contribution debate. This changing emphasis allows
consideration to be given to understanding how office occupiers actually use space.
This view of office environments from the occupier perspective opens up an
appreciation of the behavioural environment. It is starting to emerge that any
theoretical framework for office productivity will consist of both the physical
environment and behavioural environment, and in addition accommodate the
different work patterns that office occupiers can adopt. The research that claims to
link the behavioural environment with the productivity of its occupants will be
reviewed in the next section.

2.4 Behavioural Environment

This section will aim to introduce, and develop, the concept of a behavioural
environment. It will demonstrate that the behavioural environment is an integrated
dimension of office productivity. Fundamentally, this section aims to explore how
the office environment can affect the office occupier's behaviour and the social
environment created by office colleagues.

The challenge to consider the workplace environment as more than just a physical
environment can be traced back to the Hawthorne studies (Roethlisberger &
Dickson, 1939). However it has been authors such as Steele (1986) and Becker
(1981; 1990; 1995) who have attempted to broaden the debate from just the
physical environment to include linkages between space, work patterns and
organisational culture.
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"This way of thinking about the connections between space planning and design and
organizational effectiveness has been called the study of organizational ecology
(Becker 1981; Steele 1986)." (Becker, 1990, p228)

Bitner (1992) aims to establish, through a conceptual framework termed
servicescape, the impact of the physical environment on the behaviour of both the
customer and employees of service organisations. She proposes that service
organisations are overlooking a valuable resource, that of the physical setting of the
organisation.

“Services generally are purchased and consumed simultaneously, and typically require
direct human contact, customers and employees interact with each other within the
organizations physical facility.” (Bitner, 1992, p58)

Bitner (1992) suggests that the physical environment plays such a key role in
influencing buyer behaviour for service organisations, that it should be integrated
into the organisation's marketing solution. She discusses the issue of social
interactions and concludes that the physical container, the environment, affects the
quality, and duration, of interactions. Whilst Bitner (1992) believes that the physical
setting can affect the behaviour of its occupants, she also acknowledges that
creating an environment for a range of different behaviours is a complex issue.

"One of the challenges in designing environments to enhance individual approach
behaviours and encourage the appropriate social interactions is that optimal design for
one person or group may not be the optimal design for other." (Bitner, 1992, p 61)

Bitner (1992) concludes by presenting the servicescape framework that identifies
the three environmental dimensions:

i) Ambient Conditions,
ii) Space and Function; and

iii) Signs, Symbols and Artefacts.
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The Ambient Conditions and the Space and Function dimensions replicate
dimensions previously discussed in the physical environment, i.e. comfort and
layout respectively. The Signs, Symbols and Artefacts dimension acknowledges the
individual within the environment, and includes such things as personal artefacts
and style of décor. An important behavioural pattern acknowledged in the
servicescape framework is that of the social interaction between, and among,
customers and employees (Bitner, 1992).

Brenner & Cornell (1994) aimed to investigate the possible behavioural tensions
within office environments by the evaluation of office environments that had been
specifically designed to enhance privacy and collaboration. The environments
evaluated consisted of a small enclosed area called a personal harbour workspace,
and a group area called common space. The personal harbour gave its occupant
the opportunity to withdraw physically and obtain territorial privacy. The commons
area consisted of group space, which was configured according to work process,
and technology needs (Brenner & Cornell, 1994). The environments created
conformed to the “commons” and “caves” metaphor (Hurst, 1995; Steele, 1981) .
The meaning of the metaphor is that when people are in the “common” areas they
are available to interact with other group members, and when they wish to be on
their own they can withdraw to the caves, thereby signalling they want their privacy.

Brenner & Cornell (1994) investigated the willingness of the team members to trade
off the need for privacy with the need for collaboration with other team members.
They reported that the need for privacy diminished over the time of the experiment,
and concluded that this was as a consequence of the team becoming more
cohesive. Also whilst the door on the personal harbours was not used as often as
expected, it was deemed to be important by the office occupiers, as it provided
them with an element of control over their environment, an issue previously
identified by Leaman & Bordass (2000). The door was used to restrict their level of
interactio