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T he question of how office workers are affected by features of the
physical environment in which they work has preoccupied
researchers as well as designers and building industry professionals
for many years. However, in spite of a growing need for, and expo-

sure to, workspace design decision making, managers still tend to see “space” as
peripheral to their core activities and, indeed, to the mission of their companies.
Our growing knowledge about environmental effects on building occupants’
productivity and morale is creating a need to integrate workspace considerations
into core business decision making.

Increasingly, managers are required to make decisions that affect the
quality of the environments in which people work. The range of workspace
types is proliferating—open plan, teamspace, moveable furniture, personal har-
bors or personal environment modules, and gruppenraum (group office), to
name but a few. The workspace in most companies today combines more than
one type of space and, furthermore, is in a state of constant change. These
changes can be small-scale (e.g., adding new desks or offices for new employees)
or large-scale (moving the entire company into a new building) and anywhere
in-between. Consequently, managers make decisions about space regularly and
often, whether they are aware of it or not. Familiarity with the environmental
psychology of the workspace will help managers in any organization make more
cost-effective and beneficial workspace decisions.

Performance and Productivity

The concept of “workplace performance” means a workspace whose
explicit objective is to support the performance of work: a performing workplace
is designed to optimize worker productivity. However, worker productivity,
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although meaningful in an economic context, tends to be applied in a vague and
general way to a whole range of desired behavioral outcomes in the context of
work. A recent review of studies of the effects of environment on productivity
concluded that confusion about what productivity means has made it difficult to
identify how environmental conditions affect worker performance.1 Many stud-
ies use respondents’ own self-reports of “improved” or “reduced” productivity,
and we cannot accurately know what this measure means in spite of its
presumed reliability. In order to make workplace performance a useful concept
linking environmental design with workers’ ability to perform tasks, it is useful
to define worker productivity in terms of environmental design-relevant cate-
gories. These three categories are individual, group, and organizational produc-
tivity: each category denotes a variation in scale of environmental influence.

Individual productivity is typically evaluated at the scale of the individual
workspace (desk, office) and on how the micro-environment influences individ-
ual task performance (ITP), that is to say, how fast and accurately a worker car-
ries out his tasks at work.2 In modern offices, individual tasks are often
computer-based and involve the processing and flow of documents or informa-
tion, either virtually or in hard copy. In a typical ITP workspace, each individual
tends to sit in one place for most of the day and to perform the tasks assigned.
Task performance is affected by environmental conditions such as lighting and
visual conditions, variations in temperature and humidity, furniture ergonomics,
and acoustics. Positive productivity outcomes mean improved speed and accu-
racy of the tasks performed, whereas negative outcomes might include a higher
error rate, slower time for task completion, or adverse health effects on workers
(such as sore eyes, fatigue, or respiratory problems).

The productivity of workgroups sharing a workspace is typically evaluated in
terms of the quality and quantity of group processes, called collaborative team-
work (CTW). CTW corresponds to the scale of the mid-range environment, that
of the work-group or team. CTW productivity is measured in tangible terms
(such as time to market of a new product) or in terms of more qualitative out-

comes (such as number of useful new ideas
or successful recommendations). Group
process is affected by workgroup size and
the relative proximity of team members.3

Other environmental determinants of
workgroup effectiveness include the positioning of work areas and shared space,
as well as access to shared tools and equipment. The workspace makes CTW
processes more or less effective through its effects on communication and the
exchange of information, as well as on team member collaboration. In the
1990s, many companies (such as Digital, Zurich Insurance, and Hypertherm,
Inc.) experimented with workspaces designed for teams (teamspaces), where
space occupancy is a function of the size, duration, and importance of team pro-
jects.

The company or organization’s productivity is viewed in terms of the entire
workspace or accommodation—the macro-environment.4 By identifying this
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level of productivity as organizational effectiveness (OE), it is possible to assess
the degree to which the workspace helps (or fails to help) a company meet its
business objectives and/or increase its competitive advantage. At this level, space
is defined as an organizational resource and the environment is designed to fur-
ther organizational goals.5 OE is affected by locational advantages and ease of
access, balancing consolidation under one roof (centralization) with dispersion
of different groups in different facilities over manageable distances, and by build-
ing amenities such as fast elevators, convenient restrooms, adequate parking,
and attractive eating areas. The larger issue of recruitment and retaining trained
staff is also affected by environmental
factors; many companies (including
Sears, Pfizer, Bloomberg, and Cabot
Corporation) have invested in a high-
quality work environment for this spe-
cific purpose. Studies have shown that
both worker performance and organiza-
tional success is compromised “when
the physical environment interferes
with actions taken towards achievement
[of objectives].”6

Figure 1 shows how the three
categories of environment-related pro-
ductivity, and the intermediate and
combined sub-categories that might
apply in different situations, are all
linked and “nested.” The environmental
effects on ITP (micro-workspace) affect
CTW (midrange-workspace), and both interact with OE (macro-workspace). In
order to understand how and to what degree the spaces where companies
accommodate their workers make a contribution to their bottom line, it is useful
to break down what we mean by productivity into these three categories in
order to increase the precision with which we use the term “environment.”

A worker who has trouble concentrating on work at her desk because her
team members seated in the vicinity keep up a constant stream of loud conver-
sation might perform less well than others at the scale of ITP. However, the qual-
ity of the team process depends on rapid and impromptu exchanges of
information; waiting to schedule meetings would reduce its CTW effectiveness.
Thus although the midrange workspace enhances CTW productivity, the micro-
environment is less effective for those team members who are easily distracted
by noise. This team’s output might take longer than other teams doing similar
work, and on occasion the quality of its product might be inferior. If enough
teams are affected in this way, OE suffers. The figure indicates that workers are
affected in different ways by workspace conditions, depending on whether their
tasks are defined individually, in the context of a team, or with reference to
overall company operations. Managers need to be aware that most workspace
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design decisions affect more than one level of performance. Decisions about
furniture, for example, affect ITP because of furniture’s effect on ergonomic
comfort and lighting, but they can also affect CTW in terms of how and where
offices and workstations for team members are placed, whether or not there are
tables and chairs placed where small groups can have unscheduled meetings,
and how well issues of noise and privacy are managed.

Tools exist to measure environmental impacts on productivity in each of
the three categories. ITP is the most often measured, using various tools for
ergonomic analysis as well as a wide variety of questionnaire surveys that focus
on the effects on building users of ambient conditions as lighting, noise levels,
furniture comfort, temperature, and indoor air quality. CTW studies tend to be
more dependent on anecdotal data, although indirect measures (such as analysis
of social networks,7 “gaming,”8 and comparing outcomes among comparable
workgroups in different environments9) have also yielded valuable results. A
number of measures are available to study OE, although few were designed to
look at the macro-workspace. A recent review of four of the most popular meth-
ods concluded that none is entirely satisfactory, OE being an elusive concept to
define and measure.10 However, some researchers have been successful adapting
the Balanced Scorecard to measure environmental effects on OE .11

Effects of the Work Environment on Individual Productivity

As outlined above, analysis of how the physical environment for work
affects performance varies in terms of the environmental scale at which produc-
tivity is being studied. The three categories—ITP, CTW, and OE—help guide us
through what is known about this relationship.

One of the first research studies to demonstrate a measurable link
between human productivity and office design was the BOSTI-Westinghouse
study of the impact of a major office move on employees’ attitudes and activi-
ties.12 This study used employee self-reports of productivity (ITP) to measure the
impact of features like open office design on task performance. It assessed the
effects on OE productivity by quantifying employees’ worth or value to the orga-
nization by using gross salary figures. Results indicated that a “better” workspace
provided a better return on investment by helping people produce more work.
“Better” in the context of this study referred to private offices instead of open
workstations.13 At about the same time, an overview of studies measuring the
impact of furniture and layout changes on teams working on assembly line-like
paper processing tasks (CTW) in different organizations indicated extraordinary
increases in process speed and results.14 These findings are reminiscent of the
changes in task performance found in the 1940s in the famous Hawthorne stud-
ies of lighting in factories, and they lead to concerns that any environmental
change improves team performance regardless of its actual effect on ITP.15 More
judiciously, several recent studies conclude that workspace design can be sup-
portive (have positive effects on work) or non-supportive (have negative effects
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on work),16 as well as affect the less easily definable “organizational
performance.”17

Early studies of the office environment were less concerned with
employee productivity and more concerned with understanding how people are
affected by the space and conditions in which they work.18 Steele identified the
field of Organizational Ecology in which organizations are analyzed according to
different aspects of their structure and function, including features of the work-
space they occupy.19 The systems framework of Organizational Ecology strength-
ened the notion that the space it occupies is an integral part of how an
organization functions. The later work of both Becker and Steele built on this
concept, producing such ideas as “workscape” to indicate an inclusive approach
both to the study of and to the planning and design of the work environment.20

Field studies in the 1980s favored studies of the “open plan” concept and largely
concluded that occupants were dissatisfied.21 As a result, and in parallel with
research in other areas of environmental psychology, occupant satisfaction has
become the main yardstick by which workspace features are assessed. A prepon-
derance of studies has identified occupant satisfaction or dissatisfaction as the
predominating outcome measure, with many assuming a direct link between
users’ level of job or workspace satisfaction and their effectiveness or
productivity.22

Along with research on global concepts such as user satisfaction, an
increasing number of ergonomically oriented studies have looked at specific
environmental conditions in offices, such as ventilation and indoor air quality,
lighting and “daylighting,” acoustics and noise control, and furniture placement
and comfort. In these studies, user satisfaction tends to feature less as the single
outcome measure; environmental effects on task performance, rates of absen-
teeism, and self-reported productivity are preferred. Lighting research, for exam-
ple, has tended to distinguish between the effects on building occupants of
artificial, interior lighting and of natural light or daylighting from windows. Day-
lighting research has linked increased comfort and self-reported productivity
with window size and proximity, as well as with view out, control over blinds,
and shielding from glare.23 More significantly, research on daylight and views
from hospital rooms has been shown to affect medication requirements and
recovery rates.24 In their recent overview of the effects of different kinds of arti-
ficial lighting on task performance and occupant satisfaction in a simulated office
environment, where workers used controls to exercise their lighting choices,
Boyce et al. concluded that current office lighting standards are preferred by
most people carrying out typical individual office tasks.25 The study results made
a distinction between visual comfort (lighting needed to perform well on office
tasks) and satisfaction (lighting judged to be aesthetic).

Current studies of noise in offices have adapted techniques for measuring
noise levels in industrial environments. Workers in open plan workspaces tend
to judge noise to be a primary source of discomfort and reduced productivity.26

Acoustic comfort studies have focused on correlating physical measures (such as
signal-to-noise ratios at different densities, background noise levels and intensi-
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ties, and speech intelligibility under differing physical conditions) with occupant
judgments of distraction and annoyance.27 Efforts to control office noise through
more absorbent surfaces, sound-masking systems, and behavioral controls have
been weakened by increasing office densities and collaborative work in modern
workspaces.

The largest number of environmental psychology studies of the work-
space have focused on floor configuration and furniture layouts in the open plan
office. Research indicates that these factors have the greatest influence on
worker satisfaction and ITP and CTW.28 Studies have tended to focus on the
height and density of workstation partitions, the amount and accessibility of file
and work storage, and furniture dimensions such as work-surfaces as being the
elements of furniture and spatial layout that have the most effect not only on
the satisfaction of individual workers, but on the performance of teams. One
study indicated that the additional investment in ergonomic tables and chairs for
workers, as well as ergonomic training, yielded a 5-month payback in terms of
increased ITP productivity.29 Several studies provide evidence that office workers
are uncomfortable in open plan configurations and prefer private enclosed
workspaces, which may work better for individual tasks but are less successful
for teamwork.30 In addition, aspects of psychological comfort such as territorial-
ity and privacy are strongly affected by spatial layout: office size and location is
linked with sense of status; partitioning influences acoustic as well as visual pri-
vacy; amount of work-related storage affects sense of territory and status.

In sum, a disproportionate amount of what we know about the effects of
the workspace on the performance of work focuses on ITP at the scale of the
micro-environment, and it defines effects on productivity in terms of individual
preferences and satisfaction. However, other frameworks exist to guide work-
space research, which have the effect of shifting the emphasis from the individ-
ual worker to the midrange and macro scales of CTW and OE.

Effects of the Work Environment on 
Group and Organizational Productivity

Along with the satisfaction framework and the ergonomic model
described above, two additional models have guided study of the environmental
psychology of the workspace. These are Herzberg’s “hygiene” model in the 1940s
and the “stress/arousal” model of industrial/occupational psychologists in the
1970s.31 According to Herzberg, several key elements of the work environment
influence worker motivation, and they can be negative, positive, or neutral.
Among the elements he identifies, the workspace can be either a neutral or a
negative influence on worker motivation, implying that if it is supportive of the
performance of work, it is not noticed. Herzberg makes no distinction between
the different scales at which the workspace affects performance, appearing to
consider worker performance a direct correlate of organizational effectiveness.
He describes a threshold effect, indicating that some work conditions that affect
motivation, such as a workspace, can be measured in terms of their propensity
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to move from a neutral, “no effect” category into “negative effect,” without pass-
ing through a “positive effect” category.32 Studies based on Herzberg’s theoretical
framework measure productivity outcomes in terms of negative consequences
avoided rather than the added value of a good work environment; the emphasis
on worker motivation connects to OE or the macro-workspace.

Stress/arousal theory focuses on the cognitive and affective processes of
office occupants and how these are influenced by environmental conditions. The
stress argument states that some physiological arousal caused by environmental
demands may be needed in order for people to feel challenged. However, if envi-
ronmental demands expand (job complexity, employer expectations, less time
available), the positive effects of stress on arousal are replaced by the negative
effects of strain. The relationship of environmental factors to stress is complex, as
sources of stress include a wide range of psychosocial influences on workers
(such as job characteristics, employer relations, and social support networks) as
well as the effects of the physical environment.33 Moreover, recent research indi-
cates that not only do employees’ cognitive and affective processes affect their
perception and evaluation of their work environment, but also that their percep-
tion and judgment of their workspace affect their view and assessment of them-
selves as workers and of their effectiveness.34 One study comparing open office
users with enclosed office users showed that extroverts respond more positively
to more possibilities for communication, and therefore do better in open office
settings than workers with more introverted personalities.35 McCoy and Evans
point out that physical stressors in the workplace affect workers’ sense of con-
trol, with repeated negative environmental experiences generating a sense of
“learned helplessness” and diminished motivation.36 Physical stressors also affect
social relationships, as the negative effects of stressor exposure reduce “coopera-
tive behaviors, such as social support, altruistic behaviors, and teamwork.”37

Whereas the motivational model emphasizes OE, the stress/arousal approach is
scaled to CTW and ITP, midrange and micro-workspace.

The “environmental comfort” approach, focused on measuring workplace
performance from the perspective of building users, creates connections among
all three categories of productivity and all three scales of the work environment.
Applied traditionally in architectural history research to shed light on the func-
tional aspects of the dwellings and buildings of older and remote cultures, the
concept of comfort has more recently been applied to defining standards for
building systems’ performance in public spaces such as office buildings. Comfort
as a basis for setting environmental standards developed out of the recognition
that people need to be more than simply healthy and safe in the buildings they
occupy. Once health and safety are assured, users need environmental support
for the activities they are there to perform, called “functional comfort.”38 Com-
fort links the psychological aspects of workers’ likes and dislikes (“satisfaction”)
with concrete outcome measures such as improved task performance (ITP and
CTW) and with organizational productivity through environmental support for
worker motivation (OE). Managers and decision makers at all levels need to
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understand environmental comfort in order to benefit fully from the workspace
in which they are investing.

Comfort and Workplace Performance

Environmental comfort involves three related categories that form a hier-
archy and serve to set priorities on workspace change.39 All three need to be
considered if comfort is to be understood in context. At the base of the triangle is
physical comfort: basic human needs such as safety, hygiene, and accessibility.
These needs must be met to ensure that the environment is habitable. Once
users’ basic needs are met (usually through applying existing building codes and
standards), functional comfort must be considered. Functional comfort is defined
in terms of users’ performance of tasks and activities in the work environment.
Appropriate lighting for screen-based work, ergonomic furniture, and enclosed
rooms available for meetings and collaborative work, for example, help ensure
functional comfort. At the peak of the triangle, harder to measure—but playing
an important role in workspace satisfaction—is psychological comfort, that is,
feelings of belonging, ownership, and control over one’s workspace. The model
indicates that, although weakness in one area of comfort can be compensated
for by strength in another, OE benefits are most likely when environmental
support for ITP and CTW occurs at all three levels. The model is illustrated in
Figure 2. The direction of the arrow indicates the cumulative positive effects of
meeting users’ comfort needs in all three categories.
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As a decision-making tool, the three-part comfort framework helps
designers and managers both assess comfort in the workspace they are responsi-
ble for and set priorities on investing in improvements. At each level, the social,
economic, and management implications of design decisions are different.

At the base of the triangle is the threshold between space that is too
uncomfortable to allow work to be performed, and space that is minimally phys-
ically comfortable. To ensure positive effects on individual and team
performance, users’ physical comfort must be assured and the negative impacts
(e.g., unsafe, health-threatening conditions) must be avoided. This basic level of
building habitability is called “building convenience.”40 Our research indicates
that a building that scores low on building convenience is not physically com-
fortable and therefore not easily compensated for by the other comfort
categories.41 When workers identify a physical comfort problem, it tends to have
a negative effect on their overall assessment of their work environment.

Functional comfort, the second level of workplace performance, addresses
how effective the workspace is in helping users perform their tasks and focuses
on ways of ensuring that the workspace is both a support and a tool to help get
work done. It speaks to the need to invest in good workspace design and man-
agement in order to add value to the work being performed. In terms of the
stress/arousal and motivational models, studies have shown that inappropriate
lighting, ventilation, and noise levels are environmental stressors that have neg-
ative effects on worker morale and productivity, as well as health.42 Ill-health
affects organizational productivity (OE) through employee absenteeism, late-
ness, increasing health insurance premiums, and, through burnout, increased
employee turnover. Thus the functional comfort of the workspace, by affecting
ITP and CTW, also has a direct impact on OE—not only negatively, when people
experience discomfort, but also positively, when people’s work is environmen-
tally supported.

Today’s workspace has to facilitate a wide variety of tasks at an ever-
increasing rate of change without causing buildings to be more complex and
costly to build and operate. Users’ own assessment of their functional comfort,
using carefully constructed scales to measure the functional comfort dimensions
in each work environment, provides a valid and reliable indicator to decision
makers of how well workers feel the workspace is functioning, and whether or
not improvements need to be made to help people perform their tasks better.
Workers can, when questioned appropriately, define features that are and are
not comfortable related to ITP, such as working at a computer screen. They can
assess how CTW is affected by the availability of places to meet, acoustic condi-
tions, and appropriate furniture and technology. Systematic feedback from
building users is a way of ensuring continuous improvement in functional com-
fort and consequently in work performance. Because space that is functionally
comfortable helps people get their work done, and space that is functionally
uncomfortable can lead to increased stress levels, managers need feedback from
building users on functional comfort to guide workspace design decisions.
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At the top of the pyramid is psychological comfort, a concept that is only
beginning to be measured in the office environment.43 Psychological comfort
links psychosocial aspects with the environmental design and management of
the workspace through territoriality, privacy, and control. The primary compo-
nent of psychological comfort is sense of territory, both individual territory
(office, workstation, micro-workspace) and group territory (team, group,
midrange workspace), with effects on both employee stress levels and motiva-
tion. Human territoriality at work has psychological value represented both by
space for one’s work and by one’s place in the organization. It also affects
employees’ interaction with the environmental milieu.44 Underlying territorial-
ity is a human behavioral schema that expresses itself in the personalization and
appropriation of space, marking territory, and constructing boundaries.45 Work-
space personalization and space appropriation behaviors have become more
noticeable in offices where denser and more open office configurations have
been installed.46 The introduction and use of new technology and better virtual
communications tools have also affected workers’ perceptions of and attitude
towards their physical environment and workspace configuration.47

ITP and CTW productivity are affected by sense of territory. However,
territory is not simply made up of the walls and doors that enclose space. Sense
of privacy, sense of status, and sense of control are fundamental components of
territoriality, and most people perceive and judge workspace, in part, according
to these criteria. Studies have found that people moving out of private enclosed
offices into open workstations judge their environment more negatively, citing
lack of privacy, acoustic conditions, and confidentiality problems.48 These rea-
sons are given irrespective of whether or not their work is confidential, and
whether or not they need to be alone to perform tasks effectively. This wide-
spread finding seems to be independent of the actual physical features of the
workspace, such as furniture configuration and partition height. On the other
hand, careful interviewing and observation of professionals in open workstations
who were not faced with an imminent or recent move yielded the finding that
the demands of the job are more important than individual privacy.49 The need
for privacy seems to be only indirectly related to workspace design and to be
dependent more on psychological factors at work, such as concerns about status
and control.

Experimental efforts to increase users’ environmental control provide
evidence of the beneficial effects on workers, including one experimental design
that found a clear association between participation in decision making and
degree of workplace satisfaction following a move to a new facility.50 Environ-
mental control can be mechanical: chairs and work surfaces that are raised and
lowered; work-tables on wheels to be moved around; switchable lights; and a
door to open and close. Evidence indicates a positive psychological impact from
this type of control in certain circumstances.51 Another form of environmental
control is empowerment: increased opportunities for employees to participate in
workspace decision making. This form of environmental control is a constructive
response to the need for psychological comfort: it helps people cope with envi-
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ronmental demands, and it encourages people to find new ways of solving prob-
lems, so that users increase their learning and knowledge about their building
and workspace. Environmental empowerment is directly linked to psychological
comfort. People who are informed about workspace-related decisions, and who
participate in decisions about their own space, are more likely to feel territorial
about their workspace and to have feelings of belonging and ownership.52 How-
ever, in many companies today, employees have little say in decisions about the
design and management of their workspace, and no control over ambient envi-
ronmental conditions.

All companies have the possibility of making their workspace more pro-
ductive and supportive of the performance of work—some more than others.
The productivity model described earlier breaks productivity out into three levels
or categories that correspond to the scale at which the work environment is
defined, thus making it easier and more logical to see the relationship between
task performance and environmental design. The comfort model is composed of
three categories of comfort, each of which addresses a different level of support
for the performance of work. Putting these together indicates the building blocks
of a corporate workspace strategy, as shown in Table 1.

In the context of today’s business world, where the speed of changes in
markets, organizational structures, and office technology almost makes the idea
of occupying built space an anachronism, a performing workspace must also be
responsive to time constraints.53 Amenable to rapid change, planned on an
interactive basis to help users adapt, and above all designed to be a tool for
work, a performing workspace means that functional comfort is ensured
through the processes of dynamic exchange between users and environment.
The processes used today to plan and design workspaces for delivery to users,
who then have to adapt to what they are given, will have to change, as will
workspace concepts based on fixed points in space and time. The key to design-
ing a performing workspace is ongoing and reliable feedback from users on their
levels of physical, functional, and psychological comfort, and applying this feed-
back systematically to workspace planning and design.

IMS Health Canada Moves into a New Workspace

In 2003, IMS Health Canada, the Montreal office of the world leader in
medical information gathering and analysis, decided to build new facilities to
address present and future expansion needs. The company felt it had outgrown
its leased, 3-story, suburban office building. Individual task performance was
affected by the too-bright artificial lighting, poor indoor air quality and crowded
working conditions, and collaborative team work could not take place as there
were insufficient conference and meeting rooms and people could not find each
other behind high partitions on crowded floors. Thus, organizational effective-
ness was being affected by an overcrowded and task-inappropriate workspace. In
order to determine what decisions to make for the new workspace and to assess
the value to the company of various environmental alternatives, the tri-partite
comfort model was applied to workspace design in the following way.54
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A professional team made up of the architect, cost estimator, interior
designer, and contractor representatives was engaged to determine the basic
parameters of the new building—size, site, cost, construction process and materi-
als, and timing—such that physical comfort was assured. The company deter-
mined that the value of resources invested in physical comfort—that is, the
health and safety of all personnel—could not be questioned. The client’s partici-
pation on this team ensured that physical comfort not only remained a priority,
but was placed first throughout the decision-making process. The company felt
that the more the client participated, the more customized the building would be
to users’ needs. They were concerned that by following conventional processes,
it was easy to make a mistake or an oversight that compromises physical com-
fort—no night-time illumination of outdoor or underground parking areas, fresh
air intakes located next to the delivery dock, taking in the exhaust of idling
trucks, insufficient or undersized bathroom facilities—with costly long-term
consequences. If a decision was made that did not optimize physical comfort,
such as to build windowless workspaces, it was made explicitly because other
considerations (equipment needs, for example) predominated, and not by
mistake.
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TABLE 1. Elements of Organizational Space Planning Strategy

Physical Comfort Functional Comfort Psychological Comfort

ITP Basic health and safety;
ventilation and IAQ standards;
ergonomic standards (e.g.,
lighting, furniture); building
convenience.

Ambient conditions defined 
by requirements of tasks
performed in the micro-
workspace (e.g., reading, writing,
computer work) and assessed
using feedback from building
users.

Information about the
workspace (e.g., adjustability of
furniture, plans for moves and
changes); territorial definition;
participation in workspace
decisions.

CTW Basic health and safety;
ventilation and IAQ standards;
building convenience.

Space configured for teamwork:
shared meeting-space, desks
close or visible; team
workspaces (such as project
rooms, white-boards, shared
technology); internal group
processes used to make
teamspace decisions.

Team has control over moving
or changing its workspace;
territorial definition; group
informed about and invited to
participate in corporate
workspace decisions.

OE Basic health and safety;
ventilation and IAQ standards;
building convenience.

Accommodation reflects
corporate values; corporate
space standards and planning
procedures responsive to the
way employees work; value of
feedback from employees;
decisions about the workspace
based on organizational needs
rather than image or cost.

Workspace as a tool for work,
investment in work-force;
organizational effectiveness
outcomes linked to workspace
assessment; environmental
design of workspace responsive
to operating procedures and
business processes; employees
kept informed about and invited
to participate in corporate
workspace decisions.
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To help determine priorities for users’ functional comfort, IMS employees
were surveyed using a survey form developed and tested to measure the twelve
key functional comfort dimensions.55 This highly structured and useable form of
feedback from building users provides prioritized information on functional
comfort concerns. At IMS Health, the survey results enabled value to be attrib-
uted to each investment in improving functional comfort of the new workspace.
Feedback from workers indicated a need for more privacy (control over accessi-
bility by others) to allow them to concentrate. They also expressed a need for
more natural light. The lack of collaborative workspaces was ascertained, as well
as stuffy air that made people sleepy, and poor acoustics in some areas. These, in
addition to other factors affecting work performance (such as the discomfort of
un-ergonomic workstation furniture, volatile thermal comfort, poor lighting
quality, and lack of convenience and accessibility of some equipment), provided
managers with a profile of what worked and what did not in the existing build-
ing. These became the basis for setting design priorities in the new building.

Investing in a company-wide user survey also affected psychological com-
fort because it was a step towards “environmental empowerment.” Inviting staff
to participate in workspace design is generally easiest for those corporate cul-
tures that promote egalitarian values such as employee ownership of ideas and
procedures, transparent decision making, flat hierarchies and self-managed
teams. It is most challenging in those corporate cultures with hierarchical deci-
sion making, a competitive culture, control over information flow, and emphasis
on tradition. One of the goals of IMS Health was to create a more open and col-
laborative workplace, which would provide the different work-groups with bet-
ter accessibility to each other, to team leaders, and to senior managers. The
company wanted to make full use of the process of workspace decision making
to help open up the corporate culture and empower staff. In order to work
towards this goal, they invested in information sharing and providing opportuni-
ties for participation in design decision making. Being adequately informed and
having some say in or control over decisions, employees found constructive
rather than defensive ways of meeting their territorial needs. A variety of tech-
niques were used, including group brainstorming sessions and focus groups, a
newsletter reporting on progress of the new building project to which employees
were invited to contribute their questions and concerns, and plans and models
displayed at different stages of construction in the cafeteria and around the ele-
vators. Employees also received results of the functional comfort survey and
were invited to discuss them. Each participation opportunity provides a different
opportunity to share some amount of information and to invite some participa-
tion in certain decisions. IMS found that educating users about their workspace
seemed to give them a sense of control that imparted a positive attitude towards
the new workspace and enabled staff to feel they “owned” the changes that it
represented.

The functional comfort survey was conducted a second time some nine
months after moving into the new building. Results showed that five of the
functional comfort dimensions improved in the new building and three stayed
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the same. As well as better space for collaborative work, people appreciate the
better daylighting, feel they have better air quality, and also feel their furniture
better supports computer work. Only two key dimensions show some reduction
in level of comfort. Acoustic comfort appears to have diminished, indicating that
people need to manage noise-generating behaviors better in the more open
space. In addition, users indicate less satisfaction with the aesthetic aspects of the
new space. The colors used in the interior, and the look of the interior spaces,
are less appealing in the new building. The results confirm that functional com-
fort in the new building is equal or superior to functional comfort in other, com-
parable office buildings.

IMS decision makers were satisfied that they had identified the right ITP
and CTW priorities to invest in. By prioritizing improvements to those environ-
mental aspects that affected functional comfort negatively in the older building,
IMS Health provided a new workspace that supported work performance both
functionally and psychologically. In short, the company added value through
improved environmental quality that directly affected organizational
effectiveness.

Conclusions

Managers need to understand the various ways in which workspace deci-
sions affect workers and their productivity. The more this knowledge is applied
to workspace design, the more the company will derive from its investment in
accommodation. The environmental comfort model is one way to approach an
analysis of users’ relation to environmental conditions, not only to differentiate
between the influences of different buildings, task types, and corporate cultures,
but also to develop tools and techniques to measure different aspects of work-
space comfort. The results can then be applied to a wide range of workspace
decisions, in place of more typically hasty and uninformed decision making.
Small changes, such as moving to another desk or floor, can affect workers, as
can major changes such as moving into a new building.

One of the advantages of the tri-partite comfort model is to help assess
the value of investments in the workspace. The notion of “value” or “worth” is
in part context-dependent and in part absolute. The value of the workspace to a
company is likely to be embedded in the cultural values of the organization. It
cannot be determined without reference to workers needs, organizational expec-
tations, and environmental comfort. It is at this stage in the development of the
model that the relevance of organizational effectiveness as an objective and as a
criterion for assessing value becomes obvious. Those environmental items that
increase ITP as well as CTW increase the value of those workers’ activities to the
organization and thus are worth investing in. However, they are moving targets:
people’s tasks are changing, their technology is changing, and they themselves
change through training and turnover. The comfort model shows how to deter-
mine the degree of environmental support employees are getting from their
workspace and how to track this over time. The differentiation of environmental
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comfort into three related categories also helps determine ways in which
strengths in one may compensate—up to a point—for weaknesses in another.

The tri-partite environmental comfort model is one of the few systematic
ways of accessing and addressing not only basic physical requirements of work-
spaces, but also the intangibles of people’s relationship to their territory and
feelings of ownership and belonging. Whereas building industry professionals
have the knowledge to ensure physical comfort (and the staff themselves and
trained designers can contribute to ensuring functional comfort), it is managers
and decision makers who manage process in organizations that will have the
most effect on psychological comfort.

Companies are constantly making decisions about their accommodations.
The goal is to yield enough solid information to enable the model to be applied
to practical decisions about the allocation of resources. In understanding the
distinctions between physical, functional, and psychological comfort, we can
begin to help companies determine what effects investment in the workspace
has on individual, group, and organizational productivity and what these effects
are worth to the company.
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