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FOREWORD 

We live in era of transformation--of technology, of social values, and of 
the way work is done. This book represents a timely and innovative ad­
dition to current thinking and writing about transformation in organiza­
tions. 

In order to meet an increasingly global and competitive environment, 
organizations are undergoing reengineering, work process redesign, 
"right sizing," creating a "virtual office," and other forms of restructur­
ing and basic change of the way work is accomplished. Such transfor­
mation means analyzing and redesigning core processes in 
organizations around new kinds of principles such as "total quality" 
and customer service. The eventual effect of these changes is likely to 
be the networked or "boundary-Iess" organization, in which the tradi­
tional boundaries between functions and between producers and their 
suppliers-and sometimes even between organizations and their com­
petitors-are broken down. The goal of such transformation is to make 
the work of the organization more efficient and productive-to produce 
more with fewer resources and at a lower cost. 

In the conventional view of the transformation process, certain sec­
ondary concerns, such as the need to protect the environment or to help 
an increasingly heterogeneous work force deal with its personal issues, 
are seen as problematic for this core thrust. Some recent work, however, 
is beginning to show that if these so-called secondary concerns are con­
sidered central, far from being problematic, they actually present strat­
egy opportunities for productive innovation and change. 

So, for example, changing core production techniques for the sake of 
actually decreasing the output of waste (instead of emphasizing only 
waste disposal) can lead, often unexpectedly, to more efficient and cost­
effective production. Similarly, looking at work through the lens of em­
ployees' work/family issues can also, again unexpectedly, lead to work 
practice innovations that not only help employees but actually increase 
productivity. In other words, if secondary issues are seen as opportuni­
ties for learning and strategic change, rather than as problems to be 
dealt with separately and marginally, they themselves can contribute to 
the goals of work-place transformation. 

To this burgeoning view Jacqueline Vischer has added another in­
triguing dimension: the role of the physical space within which employ-

xiii 
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ees work. In her book, she has numerous examples that show the 
limitations of treating space planning and space-related issues without 
concern for the potential strategic value of space decisions. She demon­
strates the critical import that details of workspace design have on hu­
man performance. Her book provides an innovative and efficient way 
in which workspace planning, design, and evaluation can be linked to 
business planning and business objectives, and thus strengthen core 
goals. The detailed case studies presented in this book document the 
strategic advantages of a more central approach to this aspect of the 
workplace, and show how approach can be implemented in organiza­
tions. 

Jacqueline Vischer's book is important for the productive manage­
ment of workplace accommodation. It makes amply clear that when ac­
commodation is looked at strategically, both workers and organizations 
gain. It also contributes significantly to a more holistic view of organi­
zational processes, and to an emerging understanding that keeping a 
boundary between primary and secondary concerns is no longer useful. 
By providing a critical and strategic understanding of workspace, the 
book presents a valuable fresh look at the transformations of work cur­
rently underway. 

Lotte Bailyn * 
T. Wilson Professor of Management 

Massachusetts Institute of Technology 
Cambridge, Massachusetts 

* Author of Breaking the Mold: Women, Men, and Time in the New Corporate World, Free Press, 
1993. 



PREFACE 

After publishing Environmental Quality in Offices. I began to be invited 
to consult to companies and public agencies on solving problems in of­
fice buildings that were considered to be "psychological." One example 
of a psychological problem are buildings where numerous changes have 
been made to the air handling systems, but people are still complaining 
about indoor air quality problems. In another example, workers were 
actually going out and buying "full-spectrum" fluorescent light bulbs 
for their floor because they were tired of complaining to management 
about discomfort from regular, cool, white fluorescents. And in a third, 
employees in the small branch offices of a bank were reporting ergo­
nomic problems in their necks and hands, and the facilities staff, being 
used to activities like moving, new construction, and purchasing furni­
ture and carpet, did not know how to respond. 

So I formed Buildings-In-Use (and later opened an office in Can­
ada, with the additional name of Batiments-en-Usage) and in carrying 
out BIU surveys for clients with these kinds of problems. I began to 
learn about the different events that can lead to, and flow from, an ac­
tivity like Building-In-Use Assessment-that is, asking users for diag­
nostic information about their workspace. I saw what happens in 
companies when large amounts of information about space layout and 
building quality are received, and how important it is to be prepared 
to handle that information. I was challenged by managers who 
wanted to be able to do something else with BIU Assessment, some­
thing more than acquire diagnostic data on their buildings. Some pro­
posed finding ways to record responses electronically; some wanted to 
integrate BIU scores with their CAD or CAFM database; some pro­
posed a comparison of the relative comfort of different types of furni­
ture system; and others wanted a satisfaction survey to improve the 
"image" of facilities managers, and to generate better public relations 
with building users. 

As a result of all these changes and demands, the BIU Assessment 
system began to stretch and expand. Innovations became possible that 
had not been thought of when I developed the system at Public Works 
Canada in the 1980s. From being a good quality standardized survey 
tool for collecting diagnostic feedback from building users, the BIU As­
sessment system began to blossom as a tool for user-manager commu-

xv 
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nication, a resource for space planners and designers, and a way for 
business managers to make space-related decisions. 

I also began to learn more about building users themselves-how of­
fice workers judge the physical attributes of their workspace, especially 
those which are ubiquitous in modem office buildings. The fluorescent 
lighting (whether in coffered ceilings, in recessed fixtures, or just plain 
flat lights in the ceiling); the acoustic partitions, their height, their color, 
their effectiveness, their use and misuse, the problems people were 
likely to have with indoor air temperatures; the concern they felt when 
there were unexplained odors, or smoke in no-smoking areas; and their 
feelings about colors, about noise, about the cafeteria, and about space 
standards and furniture. Over the years that people spend in a job, they 
can become very attached to their workspace. They can also become as­
tute and sensitive analysts of the impact their space has on their ability 
to work. I learned that feelings can run high when there is a perceived 
problem in a building, and more than technical expertise about build­
ings is needed to survive the politics of "workspace wars". 

This book was therefore written in order to organize and present 
these experiences to readers, to demonstrate not just how BIU Assess­
ment works, but also the impact on an organization of introducing such 
a system. For most North American an European companies, initiating 
feedback from users about their workspace is a new departure (al­
though many have introduced customer satisfaction surveys), and it is 
important to see BIU Assessment not just as a way diagnosing building 
problems, but also as a movement towards change and the reengineer­
ing of work. The great potential of a system like BIU Assessment for an 
organization is that it provides a handle on environmental quality 
which can help facilitate business transformation and should in any 
event accompany the re-engineering of work processes. In this way, the 
process of acquiring feedback from building occupants fits in with the 
current movement towards new ways of doing business. The chapters 
you are about to read will address all these levels of BIU Assessment­
the process as well as the product-and will inform you about how 
people relate to space at work and how it can be made to work better 
for them. 

The book starts out by explaining the Organization-Accommodation Re­
lationship-the stages through which an organization moves in its rela­
tionship to the spaces and physical environment occupied by its 
employees. The premise of the early chapters is that in the vast majority 
of cases, the O-A relationship could be improved-it needs to be better 
understood by managers and decision-makers, and tools need to be 
made available to analyze and improve it whenever necessary. The 0-
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A relationship should serve the needs of the organization, and help it to 
be successful, rather than simply ignored, or treated as another cost 
item. 

The book draws on examples of recent, more humane, office architec­
ture (mostly in Europe), to demonstrate that a better work environment 
can be achieved in modern office buildings without necessarily increas­
ing costs or reducing worker productivity. The relationship between the 
work environment and human behavior, including what is known 
about productivity, morale, and human comfort, is explored, and the 
concept of "functional comfort" is introduced: a yardstick for evaluating 
the degree to which features of the physical environment have an im­
pact on people's performance of work. 

The book describes results of numerous research studies that have 
been carried out on how space design in office buildings affects people 
at work and draws attention to the fact that neither facilities managers, 
business managers, nor architectural designers routinely draw on this 
knowledge to ensure that workspace is designed to optimize the per­
formance of work. 

The middle chapters of the book describe the Building-In-Use (BIU) 
Assessment system-one approach to eliciting feedback from building 
occupants designed to help decision-makers develop strategies for opti­
mizing workspace. Used by large corporations in the United States and 
Canada, this feedback system uses a standardized measurement ques­
tionnaire and compares seven key building scores to database norms 
from a 3,OOO-case database. The system functions diagnostically to indi­
cate priorities for intervention and improvement. A process for imple­
menting BIU Assessment in organizations is outlined in some detail. 

These chapters also provide case studies of companies who have 
used Building-In-Use Assessment to elicit feedback from occupants 
which they have then used to solve building problems, or to decide 
which of several competing improvements it is most cost-effective to 
spend money on. The book enters in some detail into the seven key di­
mensions of workspace quality measured by BIU Assessment, what 
they mean, how they affect people, and what solutions to typical envi­
ronmental problems are encountered in modern office buildings. 

The final chapters of the book explain that implementing occupancy 
feedback systems such as BIU Assessment means empowering employ­
ees to understand and take responsibility for their own work environ­
ment, and that this implies a major shift in values for many traditional 
companies. The politics of initiating occupancy feedback are explored in 
some detail, so as to prepare managers for barriers they might encoun­
ter when they try to implement an occupant feedback system in their 



xviii Preface 

own companies. The experiences of three companies are explored in 
depth to show how well they succeeded in establishing a BIU Assess­
ment system within their-very different-organizations. These also 
demonstrate the considerable payoff to a company of using occupant 
feedback to improve the O-A relationship. 

In the last chapter, Accommodation Planning is linked with Strategic 
Business Planning to show how theories of strategic business planning 
can be expanded to take accommodation planning into consideration. 
The book points out the advantages and cost savings of optimizing ac­
commodation to suit employees' task requirements-not only by reduc­
ing occupancy costs and saving space, but also by making employees 
more productive. The book shows how workspace can and should be 
designed to function as "a tool for work" -like the computer or the tel­
ephone-in order to provide a return on the significant investment a 
company makes in its space. 
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CHAPTER 1 

CORPORATE 

EXCELLENCE IN 

FACILITIES: WHY THE 

WORKPLACE IS IMPORTANT 

"When effectively linked to a company's business priorities, 
buildings'design contributes to corporate image, to serving 
both customers and employees, and can enhance creativity 
and accelerate the development of products" 

Peter Lawrence 

THE ORGANIZATION-ACCOMMODATION 
(O-A) RELATIONSHIP 

The relationship between an organization and the physical environment 
it occupies-its building, or space in a building-is a key dimension of 
that organization's strength, growth, and success. Companies, govern­
ment departments, institutions, even families, make emotional, finan­
cial, personal, and corporate investments in the O-A relationship, often 
without being aware of its importance. Increasing awareness of the dy­
namics of the interaction between building users and their accommoda­
tion is a key to improving the quality of this relationship, to the mutual 
benefit of both sides. How does this relationship work? 

A large and well-established property management firm in Boston, 
Massachusetts, recently retained a law firm to help combat charges of 

1 



2 Workspace Strategies 

indoor air pollution and "sick building syndrome" in one of their 
buildings. One of their tenants was complaining, and only one; the 
other occupants of the building appeared unconcerned. The complain­
ing tenant was locked into a long-term lease at the peak rents that 
downtown office buildings were demanding a year or so earlier. The 
year-long downturn in the economy resulted in a large amount of more 
attractively priced office space on the market. The tenant was dealing 
with business worries resulting from the economic slowdown and was 
clearly keen to negotiate its way out of its lease and into cheaper space. 
The company's employees began reporting headaches, nausea, and res­
piratory problems in record numbers. Their managers asked them to 
document the type and frequency of their symptoms. The tenant then 
used this documentation to support a request to the property manage­
ment firm to take immediate action to "solve the problem." The prop­
erty managers, after carrying out extensive investigations of the 
mechanical systems in the building, could not discover any differences 
between the floors occupied by this tenant and other areas of the 
building. They also examined air samples for chemical contaminants 
and bacteria and looked for evidence of fungi and molds. These tests 
yielded no evidence of indoor air pollution. But the tenant claimed the 
building was poisoning its employees and that this was grounds for 
breaking the lease. The property management firm suspected that by 
encouraging its employees to write down all its symptoms, the tenant 
had encouraged a sort of hysteria to develop, and all along had in­
tended to claim "sick building" problems to have··an excuse for moving 
out of the building. 

The property management company filed a counter-lawsuit against 
its former tenant for illegally breaking the lease. The management com­
pany had spent over $50,000 testing, repairing and upgrading the ven­
tilation systems, and it was expecting to pay tens of thousands more in 
legal costs. But as one of their spokespersons pointed out, "One of the 
worst things you can say about a building is that it has environmental 
problems. It's like saying a car has faulty brakes." l In other words, the 
long-term costs of managing a building thought to have environmental 
problems were likely to be far more dramatic than the short-term rela­
tively high costs of salvaging that building's reputation in court. 

This story says some important things about the role played by real 
estate in general and office space in particular in modern corporate life. 

• Dollars: it is a vivid illustration of the financial burden of the costs of 
office space for small and medium-sized companies, and to what 
lengths they might go to reduce that burden. 
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• Health: it demonstrates the power of the "sick building syndrome", 
and the latent anxiety that all office employees have about their 
health in sealed office buildings. 

• Management: it illustrates the need for the high level of technical ex­
pertise, interpersonal skills, building knowledge, and diplomacy re­
quired by those who manage a modern office building. 

• Business strategy: it throws into relief the critical role of the O-A rela­
tionship in the context of doing business. 

An organization's accommodation is therefore about money, health, 
people and business, and it deserves to be better understood. 

An organization that does not fit well into its accommodation is less 
than effective in carrying out its mission, regardless of whether its dis­
content arises from occupational health hazards, excessive expenditures, 
inept management services, or inappropriate space. Accommodation 
that is functional, appropriate, and cost-effective enhances the perform­
ance and the productivity of individual employees and also of the or­
ganization as a whole. It is important, therefore, to understand the 0-
A relationship and to determine ways in which an organization's ac­
commodation can be made to work for rather than against it over the 
period of its occupancy. 

The O-A relationship is like a marriage. There are identifiable stages 
in the evolution of the relationship. There' are different agents or inter­
venors at each stage-mostly belonging to the real estate industry-and 
different decision-makers apply different quality criteria at each stage. 2 

There are at least five stages: finding space, planning and design, mov­
ing in and settlirig down, adaptation and change, and moving on, or 
out. Each of these stages is considered below. 

Finding Space 

In the first stage of the O-A marriage, when a company is looking for 
its space, leasing agents, like match-makers, may be involved to find 
and negotiate office space with a range of conditions, services, and dol­
lar amounts. If the company is large and considering building a build­
ing, it will likely study the cost-benefit trade-offs of building versus 
leasing space. In either case, building appearance and image are impor­
tant criteria, as the popularity of many grandiose urban office buildings 
testifies. 3 Studies also show that many decisions, that later turn out to 
be critical, are dictated by misplaced cost considerations at this stage of 
the process.4 
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Planning and Design 

Once space has been identified, the O-A relationship moves into the 
second stage. The occupying organization plans its space, maybe con­
structs it, builds out the interior, and prepares for occupancy. This proc­
ess can be long and expensive, in part because no one knows what it 
should cost. In high-priced office buildings, the cost of building out in­
teriors is often borne by the landlord as part of the services provided to 
incoming tenants. At this stage, a designer or architect is called in, and 
one or more employees-occasionally a senior executive-are assigned 
to work with a team of designers to make decisions for the new space. 

The designers sometimes work with facilities managers and some­
times with employee representatives to plan interior space layouts. 
Sometimes they are assigned to the company's project manager and 
have no contact with the people who will operate or who will occupy 
the space. As it is at this stage that the organization determines its 
needs and mode of operation in order to create a fit between these and 
the physical environment in which it is to function, the process used 
may result in a fit between the organization and its accommodation that 
is good, bad, or indifferent. 

Moving In and Settling Down 

The third stage of the O-A marriage-moving in and settling down-is 
also costly, because employees' work is affected by the process of pack­
ing and moving, and because inevitably many changes have to be 
made, some small and some not so small, to help the occupants adjust 
to their new space. Most building managers estimate that it takes one 
full year for a new building to settle down and for people to settle in, 
after which the process of environmental adjustment and change that 
accompanies occupancy may slow down, although it rarely stops. 

As soon as a company moves employees into new space-and even 
when it doesn't-the process of churn begins. As work-groups are 
moved, cut, merged, added, and transformed, space changes and ad­
justments are made on an almost continuous basis. In modern offices, 
the chum rate ranges from 20 percent to 90 percent per year, with most 
falling between 30 percent and 50 percent- a costly budget item in 
terms of one in-house estimate of $1,000 to move one workstation. 5 

Churn is an expensive corporate indulgence-one of the common 
sources of discomfort in the O-A relationship-especially where manag­
ers are accommodated in enclosed offices so that walls have to be de­
mounted and rebuilt each time the managers move. Even furniture 



Corporate Excellence in Facilities 5 

systems, designed to be easily moveable, can require a team of workers 
to deconstruct and re-erect the partitions. And when the furniture 
moves, cabling requires adjustment, telephones have to be coordinated, 
and whole areas have to be repainted and recarpeted. Sometimes, a 
planned accommodation change leads to a move being successfully ex­
ecuted, only to reveal that that particular function of the organization is 
being dissolved, merged with another group, or moved out of the 
building. Space that is carefully planned for one work-group can rap­
idly become inefficient and uncomfortable when new equipment is 
added, new technology introduced, or people are added or removed. In 
a company seeking to improve its space to help people work, inappro­
priate accommodation can rapidly become dysfunctional. 

Adaptation and Change 

During its occupation of a building-the fourth stage of the marriage­
specific issues may arise which affect the O-A relationship. For occu­
pants of many new and not-so-new buildings, the process of interacting 
with their space is more like a battle than a marriage. And as long as 
employees feel they are fighting their accommodation to get their work 
done, the more demands they place on building managers to meet their 
needs. For example, an inadequate ventilation system may give rise to 
indoor air quality complaints and thermal comfort problems. Building 
managers of owner-occupied buildings have to decide whether or not 
to invest in a renovation; tenants wonder whether they can oblige the 
landlord to pay for modifications when their space is leased. The elec­
tric power available may be insufficient if computer equipment is 
added, and power outages may start to plague the company's computer 
systems. Parking may turn out to be inadequate, with no possibility of 
adding space. Or the light fixtures in hallways may be positioned in 
such a way as to make changing light bulbs costly and difficult. 

During occupancy, therefore, and often from the very earliest days, 
the relationship between an organization and its accommodation fails to 
improve, and, in fact, deteriorates. A small organization, like a family 
which occupies a relatively small amount of space, will fix what it can 
or move elsewhere. However, large companies and institutions do not 
have such flexibility and continue to spend money on efforts to salvage 
the O-A relationship. There is little published information on appropri­
ate expenditures for operating and maintaining space to help decision­
makers determine what to spend money on, and how much to spend to 
fix problems in the O-A relationship. 6 Even less is known about 
the employee efficiency, comfort, and health costs to a company of a 
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bad O-A relationship-that is to say, of occupying space that fails to 
meet its needs efficiently. 

Moving On or Out 

If a company is successful and growing, it may eventually, in the final 
stage of its O-A relationship, decide to move. Or, if it is stable, it may 
decide to stay where it is. Companies leasing space may decide to rene­
gotiate terms; or, if they own their space, they may renovate and 
upgrade. If a company is not thriving, it may try to shrink down its 
space or move to smaller premises. What do companies learn from 
their O-A experience that will help them make a good decision? In the 
time that has elapsed between the first stage of the O-A relationship 
(Finding Space) and now, millions of dollars have been spent on a rela­
tionship for which there are no clear measures of success, or failure. 

The compa~y probably knows little about the long-term effectiveness 
of its accommodation expenditures, or about the impact of decisions 
that were taken at each stage. Was is better to build than to lease 
space? Was the move coordinator's fee worth the time saved? Did the 
design decisions hold up once the space was occupied by people at 
work? Were there more or less than the usual range of fine-tuning 
problems to solve after move-in? Were the accommodation decisions 
that were made cost-effective for the firm, and how can the firm find 
this out? 

ADDING VALUE TO THE O-A RELATIONSHIP 
When manufacturing industries dominated business, accommodation 
was termed plant and buildings were commonly referred to as facilities, 
which included the machinery and the workers as well as the buildings 
they occupied. Corporate business strategy defined facilities in terms of 
their production capacity, and changes (usually expansion of space 
and/ or equipment) were addressed through the capital budgeting proc­
ess as Bower has pointed out. 7 In industries such as automobile and 
consumer goods manufacturing, plants were periodically closed and re­
designed for new equipment or processes. 

The office building, however, has no such cycle. It is in a constant 
state of accommodating change. In this, as in its role as an active ele­
ment in the performance of work, the white collar work environment is 
handled less effectively than its manufacturing counterpart. As our 
economy moves towards the predominance of white-collar work, it 
seems apparent that the manufacturing model of planning and acquir-
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ing space has not been effectively applied to business decisions about of­
fice accommodation and space for office tasks and white-collar workers. 

In an early definition of the cooperative dynamic that constitutes an 
organization and its structure and functions, Barnard recognized the in­
herent role of physical space in the functioning of a business: 

An inspection of the concrete operations of any cooperative system shows 
at once that the physical environment is an inseparable part of it.... That 
part of the organization ... which consists of structures, improvements, 
tools, machines, etc. pertains to the organization which owns or works 
with them. For this reason, in many cases the notion of an organization 
evidently includes that of a physical plant; for example, in the case of a 
railway or a telephone organization. It is apparent that when one is deal­
ing with a specific enterprise the whole situation comprising physical 
plant, men and activities must be the minimum system with which one is 
primarily concerned.8 

He goes on to distinguish between an enterprise, business or operation, 
and the term organization which is "reserved for that part of the cooper­
ative system from which physical environment has been abstracted./I 
He adds, 

All aspects of the physical environment are then regarded or most conven­
iently treated as the elements of other, physical and technical, systems, be­
tween which and organizations the significant relationships may be 
investigated as may be required for the purpose in hand.lO 

Clearly, one critical purpose for investigating such relationships is to 
guide and inform business strategy. In the context of manufacturing, 
investment in physical plant was and is an important element of busi­
ness strategy because of the amounts of capital involved. Deciding how 
much to spend on plant expansion and equipment is strategically calcu­
lated on the basis of value creation, that is to say, capital budgeting de­
cisions on which excess return can be anticipated. 

With the reductions in the manufacturing sector and the upsurge in 
white-collar work, Barnard's way of thinking about the physical envi­
ronment has been neglected in the present-day business environment. 
This hiatus has created a strategic gap in today's corporate and business 
planning. Barnard's reference to railway and telephone companies was 
made at a time when huge capital investments were needed in physical 
infrastructure by both these industries. While this form of investment 
in plant and facilities is no longer taking place, investment in communi­
cations and computer technology has replaced it. Telephone companies 
offer a good example. 
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As communications technology has developed, increasingly powerful 
switching units occupy decreasing amounts of space. Facilities that 
were built to house transmission equipment 15-20 years ago are now 
half empty, yet carrying far more lines. With the advent of cellular and 
fiber-optic technology, the space required for physical infrastructure will 
dwindle even more, but this is not to say that telephone (or as they are 
now called, telecommunications) companies do not need facilities. It is 
just that their facilities are more likely to be filled with people than 
equipment: telephone operators (although their number is shrinking), 
customer service representatives, information services, accounting and 
administrative staff, and, growing by far the quickest in an increasingly 
competitive environment, sales and marketing representatives. Even 
railway companies are adding faster to their white-collar work force 
than to their physical infrastructure, using computerized reservation 
and routing systems, for example, operated by clerks at desks in offices. 

Fewer telecommunications personnel operate large, complex, and ex­
pensive machinery than in the past: an ever growing and highly technical 
system requires fewer operators. Telecommunications workers rely on 
sophisticated electronic equipment to communicate as they travel to see 
clients, to access client databases through networked computers, and to 
process orders and billings through a series of communicating computer 
systems. They are trained on and can access a large number of special­
ized telecommunications services that they both market to clients and use 
themselves to monitor revenues, costs, billing, and client behavior. 

The telecommunications business illustrates the vast difference be­
tween the strategic role of capital budgeting decisions a generation ago 
and the strategic role of capital budgeting decisions for today and 
tomorrow. What used to be investment in physical plant and in equip­
ment, including the space to accommodate it and the people operating 
it, has been superseded in many of today's businesses by investment of 
capital funds in office space, furniture systems, and electronic and com­
munications technology. Separate organizational units such as facilities 
management, space planning, and information systems groups have 
grown up to handle these specialized areas of operation, thus moving 
these functions out of the business units and out of the realm of opera­
tional decision making-a critical step, as a result of which the key link 
between business planning and capital spending has weakened. 
Whereas Bower can conclude that "the same [operating managers of a 
business] or their successors are the ones who implement the business 
plan on which the capital proposal is based", evidence from the con­
temporary O-A relationship suggests that today's white-collar business 
managers are not giving their accommodation the same detailed atten-
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tion as their manufacturing predecessors gave to their capital expendi­
tures on plant and facilities. 

THE UNEXAMINED O-A RELATIONSHIP 
IS NOT WORTH HAVING 

Consider the stories of two banks. The first, a large New York bank, 
bought out a Boston bank and determined that new premises were 
needed in the Boston region for its new enterprise. The facilities man­
ager of the Boston bank was put in charge of this process, which was 
far beyond his usual range of responsibility. So he retained some archi­
tects to determine an appropriate building in which some of the Bank's 
departments might lease space and to design the space they were to 
occupy. He managed the selection process by requesting bids from lo­
cal architecture firms, devising a short list of applicants, and selecting 
the most cost-effective proposal in terms of amount of services offered 
for dollars charged. The architects determined which were suitable 
buildings in Boston for the people employed in the bank's business 
units and began to design their office space. At the time when the 
bank's directors approved the selection of one of the buildings, impor­
tant points were being decided regarding the company's space needs. It 
became apparent that no one actually knew how much space was 
needed, because no one had been told exactly which work-groups were 
to be accommodated in the new building. Some employees were going 
to lose their jobs as a result of the merger, and others would be moved 
out of the city into decentralized bank operations in the suburbs. But 
this information was not available to the architects who assured their 
client they did not need it. Their architects' mandate was simply to se­
lect a building and to design the space. The facilities manager saw his 
mandate as moving into the new building with a minimum of demands 
on senior management. His job, as he saw it, was not to ask a lot of dif­
ficult questions about relocating numbers of people, but to do the job as 
quickly and efficiently as possible. He did not want his new bosses to 
think he was not competent to manage the project, so he did not de­
mand answers to the questions of who was to be accommodated-or 
where-from his superiors. The architects, for their part, did not want 
to appear unresponsive to the client, so they did not ask any questions 
about the users of the space they were designing. After all, they said, 
office space is pretty much the same wherever you go. 

The process experienced by the bank's business units is typically the 
sort of sequence of reactive and unplanned decisions which results in a 
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work environment with which the organization has the usual poor and 
costly O-A relationship-and they may not even be aware of it. Employ­
ees find themselves accommodated in too little or too much space, and 
work-groups are moved out almost immediately after moving in. No 
matter how good the quality of the building, unanticipated equipment 
loads generate thermal comfort problems and excessive demands on the 
electrical and mechanical systems. People feel uncomfortable with venti­
lation, thermal comfort, and lighting, but do not protest too loudly be­
cause they are glad to have kept their jobs. There is a long settling-in 
period, with the facilities managers keeping busy fixing building prob­
lems and adjusting equipment. The organization's managers have no way 
of knowing the costs of this problem-fixing process, or the longer-term 
costs of the accommodation decisions that were made. But for them, ac­
commodation is written off as overhead. They will not explore how much 
money they could have saved by making better accommodation deci­
sions, or by integrating the accommodation planning process with their 
business strategy. Shareholders have even less way of knowing how 
much these kinds of oversights might have eaten into profits. No one will 
know to what extent the office interiors slow down employees in their 
work, cause low morale and absenteeism, and have a negative effect on 
their relationship with customers. No one, in effect, ever systematically 
calculates the costs to an organization of its poorly-made accommodation 
decisions over the time it occupies its office space. 

Compare this story with that of another bank: the Bank of Boston. 
This company reduced operating losses and overhead costs while in­
vesting in the quality of the O-A relationship and adding value to the 
firm's products.12 This bank began its process by seeking ways to im­
prove the profitability of certain business units which were not 
competitive. A close examination of these operations showed that work 
processes were not efficient, that several groups replicated each other's 
tasks, and that key personnel were leaving because of the uncomforta­
ble physical environment in which they were working. A series of stra­
tegic business decisions which included updated and improved 
software, a shift to "just-in-time" work processes for which all employ­
ees, management and staff, received training, and consolidation of 
seven different work-groups under one roof, led to the decision to move 
all employees into a new building. The selection of the building (lo­
cated with access to demographically appropriate regions for the bank's 
labor needs), and design of the interior (detailed to correspond to and 
facilitate the just-in-time procedures) constituted a series of decisions 
made by the bank's business unit directors; the process was guided by, 
but never relegated to facilities or design staff. 
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Figure 1.1. "Just-In-Time" office in the Bank of Boston, Canton, Massachusetts. 
Photo; Turid Horgen. 

After considerable searching, and having decided not to build, the 
bank selected a building to lease in a town south of Boston. This build­
ing required extensive interior fit-out to accommodate the regrouped 
business units, and designers were hired to design the building's inte­
rior while consultants worked with employees to streamline their work­
flow processes. The new offices incorporated innovative design solu­
tions to issues of work-flow efficiency and flexible work-group plan­
ning; it cost some nine million dollars to build out. After move-in, the 
improved efficiency of work-group operations resulted in a 30 percent 
reduction in the amount of space required to perform the same amount 
of work. The bank was also able to reduce the number of employees by 
25 percent. The space vacated in the new building has been occupied 
by another work-group, saving money on premises leased elsewhere by 
the bank. The overall savings to the company in space and payroll 
terms was well over $9,000,000 within two years of occupancy. More­
over, in spite of the fears they expressed about the move, employees 
like working in the new building, and the bank has been able to use its 
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new facility as a showpiece to attract new clients. This strategy has 
thereby further increased the profits of the business units located on 
these premises.13 

Table 1.1 summarizes the contrasting examples of O-A relationships 
in a contemporary business environment. 

Table 1.1. Contrasting Examples of O-A Relationships in a Contemporary Business 
Environment 

The unexamined and more typical 
O-A relationship 

The physical environment in which a 
company is accommodated is at best a 
compromise, most likely a disappoiment, 
and, at worst, a liability. 

The physical environment in which a 
company is accommodated will almost 
certainly deteriorate over time because it 
is expensive to continually renovate. 

The lack of corporate interest in the 
process results in dependence on an array 
of outside actors and agents who are often 
not concerned for or knowledgeable about 
the business strategy of the firm. 

Company executives rarely state explicitly 
what they want for the company from its 
quarters, other than expressing concern 
for a good image on the one hand and 
trying to keep costs down on the other. 

The facilities management and space 
planning staff who plan and make 
decisions about space are rarely involved 
with the primary mission of the company, 
and vice versa. 

For most corporate executives, being 
accommodated is a state with no clear 
beginning or end, to which funds are 
committed on an ongoing basis with no 
apparent return. 

Its' premises are not usually considered an 
integral part of the success or failure of an 
organization. 

The more positive and value-added 
O-A relationship 

The physical environment in which 
employees are accommodated is cost­
efficient to operate and conducive to the 
performance of work. 

The physical environment in which 
people work adapts to the changing 
needs of individuals and groups over 
time because renovations and upgrades 
are an investment in staff performance 

The industry of real estate experts can be 
counted on to respond knowledgeably 
and responsibly to clients' needs because 
decision-makers are involved, and 
articulate about what they want. 

Company executive in all departments, 
including real estate and facilities 
management, are equally involved in 
and committed to the business mission 
of the organization. 

Business managers and facilities 
personnel work together as equals on 
building-related issues. 

Facilities is a profit center for the 
organization, offering cost-effective 
facilities services at market rates which 
ensure productive and comfortable 
employees. 

Cost-effective, good quality premises are 
considered integral to the success of the 
organization by senior decision-makers. 
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The combination of increasing business pressure towards more cost­
effective expenditures on accommodation and changes in the work­
force and the nature of work, as well as other societal trends, indicates 
that companies are following the Bank of Boston's example. More and 
more organizations feel that the space that an organization occupies 
must be an optimal quality environment that is an integral part of the 
performance of work. In other words, the O-A relationship is ready for 
a total quality approach: Businesses that embrace the concept of contin­
uous improvement can no longer ignore the quality of their 
accommodation. As a recent commentator on trends in corporate real 
estate pointed out, "property experts still complain that users don't 
know what they want. Nearer the truth is the probability that users 
don't like what they have been given."14 

CHANGING BUILDING DESIGN 
Urban areas are cluttered with office buildings which may show some 
architectural variation from the outside, but which inside present stand­
ardized office interiors with fixed column spacing, ceiling light fixtures, 
strip windows, and services in the core. More innovative owner-occupi­
ers are demanding something different from their office accommoda­
tion. In Europe, and to some degree in North America, a change in 
values and attitudes towards office accommodation is beginning to be 
expressed in architectural design. 

At an international conference in 1992 on corporate use of architecture, 
the chief engineer of the Dutch insurance company Centraalbeheer 
described a major renovation and upgrade that had been implemented to 
modernize the company's headquarters outside Amsterdam. The 
company commissioned the building some thenty years before from lead­
ing Dutch architect Herman Hertzberger, and the building is recognized 
internationally as a humanistic and innovative example of corporate 
architecture. The challenge presented to the chief engineer was to 
modernize the building without sacrificing either the unique humanistic 
qualities of its interior space or the international recognizability of its 
distinctive architecture and interiors. He cited a number of key propo­
sitions that guided the company's decision-making. These include 

• The office building should be used as a multi-functional instrument; 

• The office building is not yet a mature phenomenon (is still evol­
ving); 

• The office building is the most common work environment (and 
should respond to people's needs); 
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• The office building is too expensive for a supporting role (namely, 
company overhead); 

• The office building affects the quality of life of its users; 

• Office buildings are too often ready-made and too little made-to-
measure; 

• In terms of space and time, the office building is used inefficiently 15 

For this company, the amount it has invested in its accommodation re­
quires that the building actively contribute to the performance and prof­
itability of the firm. And there is some evidence that since Hertzberger 
designed this highly innovative office building, several office buildings 
in Europe have been designed to function as more than simply office 
space or a symbol of the status of the organization. Most of these build­
ings have also resulted in distinctive architectural environments that 
bear little resemblance to the traditional North American squared-off, 
tower-like, high-rise office building. An excellent example of such a 
distinctive building is the headquarters of the Nederlandse Midden­
stands Bank (NMB) near Amsterdam in The Netherlands. 

The NMB headquarters consists of ten multistory towers up to a 
height of seven stories, strung together in the form of an 5, with exte­
rior walls at an oblique angle to the ground. Designed with the explicit 
goal of providing a humane and comfortable work environment for the 
bank's employees, the building and its interiors are unique in many 
ways.16 The bank's directors invoked the principles of organic architec­
ture, including rounded forms, natural materials, and an abundance of 
plants and water. In spite of its large size (it accommodates some 2,000 
people), the building's variegated shape was created to reduce the scale 
of the interior spaces and provide employees with the experience of 
working in smaller, more intimate groupings. The building was also 
designed to use solar energy and is provided with an energy-efficient 
heat recovery system. The tower atria accommodate abundant mature 
plantings, and fountains and other water elements decorate the interior 
public areas. The office space was designed to provide plenty of natu­
ral light and access to windows for all workers, while protecting them 
from glare and heat gain from the sun. Interior finishes are earth-toned 
wood, stone and tile, as shown in Figure 1.2, and the oblique angles of 
the interior walls give each workspace an intimacy and charm rarely as­
sociated with conventional office space. 

In another European example, the sales team for Digital Equipment 
Corporation (DEC) in Finland was given the chance to replan their own 
office space. In contrast to the conventional process used at DEC, 
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Figure 1.2. Interior street and stair at the NMB headquarters in South Amsterdam, 
The Netherlands. Source: NMB Bank, Amsterdam. 

where interior designers and space planners respond to a team man­
ager's request for space reductions or expansion by drawing up new 
plans with minimal consultation with employees, the sales staff in the 
Finland office took over the redesign process and communicated to the 
design team how they felt their workspace could best meet their needs. 
The result is a highly unconventional office environment in which indi­
vidual workstations are reduced to their minimum dimensions, employ­
ees have moveable file cabinets, and shared team spaces are designed 
for group work sessions, visits by clients, and employee relaxation (see 
Figure 1.3). All work materials are locked away at night, and employees 
sit wherever there is space when they next come into the office. A 
kitchen-lounge area provides opportunities for relaxation, and an ele­
gantly-appointed conference room is available for meeting clients. The 
teamwork area is furnished with porch and garden furniture, including 
a porch swing, that enables employees to meet and talk in small or 
large groups, and which give an atmosphere of comfort, efficiency and 
relaxation to their work environment. 17 This workspace was no more 
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Figure 1.3. Team meeting space at the DEC sales office in Helsinki, Finland. 

expensive to construct than a conventional office environment. The 
team manager realized the space reduction he had been seeking, while 
the sales revenues from this group exceeded those in all of DEC's other 
sales offices in Europe. 
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A recent North American example of the new kind of architecture is 
Steelcase's Corporate Development Center, which is in the shape of a 
pyramid. The social and psychological principles applied to the Steel­
case building resulted in multiple work areas offering private, shared, 
and public space opportunities, a centrally located Director's cluster of 
managers' offices, creative and social opportunities for employees in 
cafeteria and break areas, and visually accessible escalators to transfer 
people between floors.18 Steelcase retained experts in human communi­
cation, organizational development, and corporate facilities manage­
ment to consult with the architects on this design. The building was 
designed to serve the goals of the organization by speeding up the new 
product development cycle, including new idea generation, prototype 
design, product testing, and marketing. The interior spaces are de­
signed and planned to reduce isolation of individual departments and 
encourage them to communicate, to encourage individuals to define ter­
ritorial boundaries that go beyond their individual workstation to in­
clude public and social areas, and to explicitly define processes for 
planning, design, and management of the workplace. 

The importance of listening to employees as well as to management 
and the critical role of management in strategic decision-making at the 
level of building design are themes frequently emphasized by corporate 
design consultants. As his quote at the beginning of this chapter indi­
cates, Lawrence promotes design innovations, such as those described 
above, as being more than the result of overactive architectural 
imaginations.19 He and others like him see the emergence of a new 
trend in the relationship between organizations and their buildings. 
The keystones of this trend are as follows: 

• an organization's building delivers a quality work environment to 
the organization at a reasonable cost, 

• a building's interior environment is designed to serve a measurable 
purpose that advances the organization towards its performance 
goals, 

• the work environment is a tool that, like electronic and other office 
technology, can increase employees' ability to get work done, 

• the building provides a humane and functional work environment, 

• the building is environmentally responsible, 

• organizations occupying buildings no longer have to accept a com­
promise O-A relationship, but are increasingly seeking a mutually 
beneficial and enhancing marriage. 



18 Workspace Strategies 

ECONOMIC AND SOCIAL PRESSURES 
ON THE O-A RELATIONSHIP 

Design trends like those discussed indicate an active corporate response 
to the increasing costs of office accommodation, and a desire to derive 
more measurable benefits from real estate expenditures. As the story at 
the beginning of this chapter indicates, they also indicate a growing cor­
porate awareness of the degree of emotional and interpersonal conflict 
that issues of space and accommodation arouse. Everyone knows that 
people get very emotional about space, but typical ways of managing 
the O-A relationship do not address this reaction at any level. The 
emotional content of the O-A relationship is an indicator that accom­
modation decisions are not cost issues alone. What are some of the cur­
rent trends and pressures causing companies to examine their O-A 
relationship more closely? Reviewed briefly below, pressures on corpo­
rate managers regarding the O-A relationship are analyzed in detail in 
the next chapter. 

First among these pressures are cost considerations. As companies 
streamline and downsize, the costs of their accommodation become in­
creasingly burdensome. Whether they lease or own their office space, 
companies often pay heavy inner-city real estate taxes on space; further, 
the office space is increasingly expensive to furnish and equip, the 
amount of office technology that needs to be acquired is steadily in­
creasing, and workers themselves appear to expect ever higher levels of 
building-related comfort and services. Occupancy costs are rising for 
the following reasons: 

1. The increasing sophistication of modem building technology makes 
buildings a more costly capital investment, as well as more expensive 
to operate. 

2. Most office employees today have at least one and often two compu­
ters per desk, along with related equipment and support technology. 
Consequently it costs more and more to equip office employees to do 
their work; it costs more because they and their equipment are occu­
pying more space, and it costs more to operate that space (more ven­
tilation, special lighting, etc.). 

3. Employees expect and sometimes require an increasing number of 
building amenities, including cafeterias and restaurants, fitness 
rooms, childcare centers, and adequate parking. These amenities add 
to construction costs and are costly to operate and maintain. 

4. Increasingly sophisticated building operations and office technology 
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require a more highly skilled, trained, and paid facilities manage­
ment team to operate the building, whether the team is out-sourced 
to contract workers, or an in-house operation. 

5. Modern office workers who are increasingly aware of the impact of 
the work environment on their comfort and health are demanding 
higher standards of building system performance, ergonomic furni­
ture, regular environmental testing, and other costly preventive pro­
cedures. 

Companies also respond to higher space costs by exploring nonoffice 
alternatives to reduce occupancy costs, especially for employees who do 
not need to be in a building on a full-time basis. These alternatives 
might include sales people who are on the road, data processing clerks 
who can work at home and professionals, such as accountants and ar­
chitects, who often work in their clients' and other professionals' 
offices. Other companies lease inexpensive small offices in the suburbs 
for sales personnel who only occasionally visit their downtown home 
office location. Increasingly, employers favor doubling up or sharing 
workstations, especially for technical employees such as engineers who 
work intermittently on electronic workstations not dedicated to one 
individual. Some companies are increasing centralization to reduce 
their costs: groups formerly working in dispersed offices are all accom­
modated under one roof without reducing the efficiency of their 
operations. And others are exploring work-at-home programs, telecom­
muting, and mobile offices as options which allow employees to work 
anywhere, without being tied to a physical location. In fact, a newspa­
per report recently claimed that office buildings as a life form will soon 
be extinct as more of these options are adopted to enable companies to 
reduce the costs of accommodating their employees in the expensive 
downtowns of our large cities. 20 

Implementing such alternatives, however, can be slow and painful, in 
part because of the force of habit and tradition, but also because of the 
emotional meaning of space in people's lives. In response to a request for 
volunteers for a new work-at-home telecommuting option, one company 
told the program planners that working at home was impossible because 
of employees' needs, variously, "to be able to see each other,""to have 
separation and privacy," "to be accessible on the phone," "to pin up pic­
tures," "to avoid constantly answering the telephone," "to be on 24-hour 
call," "to avoid being on 24-hour call," "to be seen to be part of the team," 
"to be seen by supervisors," "to be seen." Each opinion was advanced 
with the same calm assurance by people who had no intention of counte­
nancing change but who had to conceal their intentions of blocking it. 
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Typically, people attach emotionally to their space at work in the follow­
ing ways: 

1. Territoriality, expressed through closure, personalization and labeling, 
and "adoption" of old conference room chairs and other, distinctive, 
items in the individual workspace; 

2. Home away from home, expressed by living room lamps on desks, pic­
tures and photographs on walls and partitions, sofas and easy chairs 
in the office, and even decorations hanging from the ceiling; 

3. Conflict, expressed through boundary definition and defense, such as 
pushing movable partitions outwards so that the circulation paths 
get narrower, and making autocratic decisions about space use be­
cause people cannot negotiate rationally on the subject; 

4. Size and status of offices, expressed through corner locations, and ex­
tra space and furniture for real and imagined meetings with staff and 
visitors. 

And it is not only lower level employees who resist space change. It is 
often easier for managers to talk about empowerment and participatory 
decision making than to reduce their own office size or move away 
from a window. In one case where a floor had recently been completely 
replanned to accommodate people more efficiently, a manager in a large 
corner office demanded that his part of the floor be done over because 
of insufficient space outside his office for visitors! He had his own 
staff's circulation space and his secretary's workspace reduced in order 
to have a more grandiose reception area for people who came to see 
him. 

Given the entrenched nature of many people's attitudes towards 
space, especially in the context of a corporate system that has used 
space as a reward and as a symbol of advancement, efforts to reduce oc­
cupancy costs by accommodating people in less space are likely to be 
ineffective if the emotional and interpersonal components of space plan­
ning are not considered. In spite of advice to the contrary, many busi­
nesses are cutting space costs by eliminating square feet-much as they 
are cutting personnel costs by down-sizing employees-without regard 
to the functions and qualities of what they are eliminating. Necessary 
as these cuts are, they are likely to be more effective over the long term 
if they are accompanied by a deeper and more sustained understanding 
of the O-A relationship. 

Economic and social realities make it increasingly necessary for busi­
nesses to rationalize their occupancy' of space. Such ratiolLalizatiorL lYldy 

result from a better understanding of how workspace contributes to em-
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ployees' productivity, from a more critical analysis of the facilities man­
agement role, and from a redefinition of the work-force and the nature 
of office work. In reviving elements of Barnard's organizational model, 
and of the business-based process of allocating resources described by 
Bower, such analysis and understanding will ease a return to a busi­
ness-driven model of accommodation strategy-not to plan plant ex­
pansion for manufacturing processes, but to determine optimal 
accommodation options for a given business strategy. In order to take 
back space-related decision making, business managers in modem com­
panies need a better understanding of how occupancy works. Information 
on what employees need from their accommodation in order to work 
effectively, and on the likely impacts of various different accommoda­
tion strategies on unit productivity, will help define appropriate expen­
ditures on space-related services in terms of value creation. 

WORKSPACE: Asset or Liability 
Each element of the story of the Boston property management firm de­
scribed at the beginning of this chapter-the quality of the work envi­
ronment, employee concerns about health and comfort, the cost of office 
accommodation, and the demands on today's facilities manager-are 
equally important reasons why the workplace is ever more significant 
in today's business world. Neither "space as symbol" nor "space as 
cost" answer the complex and interrelated questions of effective work 
performance, employee health, environmental quality, cost-effective ex­
penditures, and expanding facilities management responsibilities that 
face most businesses of any size regarding their space. 

Figure 1.4 compares two models of making accommodation 
decisions: the existing cost model that leads to less than optimal O-A 
relations, and the new investment model, in which an organization's ac­
commodation strategy is the result of a multifactor integrated decision­
making process. In the cost model, an organization's productivity is 
based on a centralized set of operations into which support services 
such as financial and administrative services, personnel services, and 
space planning have fed. Decisions in each of these support areas is 
primarily controlled by the managers of those subsections of the 
organization. In the cost model today, space is increasingly a liability: 
demand for it is going up, the costs of acquiring it and operating it are 
going up, pressure to improve workspace quality and comfort is in­
creasing, and in companies that are downsizing, real estate is an easy 
and obvious target. Getting rid of some people and squeezing the oth­
ers into less space, cutting back or outsourcing facilities staff, and clos-
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ing out leases on rented space all show up quickly in an improved 
bottom line. 

In the investment model, information about a range of space-related 
activities is used to produce the best possible accommodation for the 
organization's needs. The input includes understanding how employ­
ees use space to get their work done, assessing decentralized workspace 
alternatives, being environmentally responsible, using building profes­
sionals strategically, and anticipating the impact of a changing labor 
force. In the investment model, optimum accommodation for an organ­
ization is the result of a strategic planning process whereby the produc­
tion of the company's goods and services is measurably enhanced by 
the physical environment in which it carries out its tasks. Expenditures 
on accommodation are seen as an investment, the return on which is re­
alizable in terms of greater effectiveness of work processes, improved 
productivity of individual employees, and accrued value of good qual­
ity and well-managed real estate. The contents of each element of the 
model is examined in detail in the next chapter. 

In summary, the concept of a marriage between an organization and 
its accommodation to the mutual benefit and advancement of both sides 
is a more effective way to view building accommodation than as a 
costly and/ or symbolic backdrop to the performance of work. If the 0-
A relationship works well, its accommodation can actually make money 
for an organization; if it works badly, accommodation is a costly over­
head item. In the next chapter, a closer look is offered at current trends 
in facilities management, office building design, alternative work envi­
ronments, and the impact of total quality management on the O-A 
relationship. This enables a more precise understanding of the critical 
relationship between the employees accommodated in a building and 
the operation, maintenance, interior planning, and management of that 
building. 
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CHAPTER 2 

MANAGING 

ENVIRONMENTAL 

QUALITY: CURRENT TRENDS 

IN OFFICE OCCUPANCY 

"A good fit between the building and the occupants ... cannot 
be accomplished by standardization, but requires a range of 
options within which the facility provider can offer the client 
some flexibility" 

The Workplace Network 

Of the many important changes and developments in the business 
world today, three significantly affect the organization-accommodation 
relationship. The first of these is the new profession of "Facilities Man­
agement" (FM) which has grown rapidly in recent years, to the point 
where there are now university-based training programs for undergrad­
uates as well as mid-career professionals. The second factor derives 
from changing trends in the nature of office work. The activities that 
take place inside modern office buildings have changed dramatically 
with the advent of computers, resulting in the redefinition of roles and 
tasks, in the need for new approaches to the management--employee re­
lationship, and in the definition of new ways of working. Third is the 
impact of electronic communications technology on worktime and 
workspace: with people free to perform office work from almost any­
where at any time, what is the continuing relevance and usefulness of 
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the office building as a place to work? No longer needing to be en­
closed in either space or time, the performance of work and how it is 
measured need to be reexamined and redefined. 

Systematically examining and exploring these trends, and where they 
are taking modem business strategy, demonstrates the overriding im­
portance to business managers of increasing their understanding of the 
critical interaction between people and their accommodation. One key 
to effective accommodation strategy in business is better control and 
management of the way workers use the environment to perform their 
work, leading to work environments better tailored to people's work 
requirements. Feedback from workers about their physical environment 
and how they use it is a necessary tool to improve managers' under­
standing of how accommodation affects performance. 

WHAT DOES FACILITIES MANAGEMENT (FM) 
MEAN TODAY? 

In a recent seminar organized by the University of Montreal's College 
of Environmental Design, the keynote speaker was asked to comment 
on the status of the architectural profession. The presentation had fo­
cused on research and practice in environmental design, and had raised 
issues of relevance, validity, political dilemmas, and research financing. 1 

With many architects and architecture students present, the speaker re­
luctantly commented: "The profession of architecture seems intent on 
narrowing the focus of its activities, reducing its realm of effectiveness 
to form-giving and design, and retreating from the larger social issues 
which preoccupied the profession 10 or 15 years ago." There were some 
nods and murmurs from the crowd listening. She went on, "I would 
contrast this with the relatively new profession of Facilities Manage­
ment, which is still at the stage of defining itself and, in so doing is em­
bracing as many areas of activity and expertise as it sensibly can, on the 
grounds that operating complex modem buildings requires a profes­
sional level of competence, skill and responsibility in a diverse and 
broadly-defined number of areas." 

This quote, contrasting the old and traditional profession of architec­
ture with the new and modem profession of facilities management, ech­
oes much of the current literature on facilities management today in its 
characterization of FM as new, growing, and hungry to embrace skills 
and knowledge from a range of disciplines, new and old. The president 
of the Canadian School of Management has described Facility Manage­
ment as "an emerging and fast-growing multi-disciplinary area for ca-
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reer development of managerial generalists. To meet the challenges of 
change, it is important for managers of organizations to combine the 
most current technical knowledge with the ability to provide humane 
and effective work environments". As preparation, he recommends a 
training program of management education, planning, project manage­
ment, financial management, real estate, and interior space planning. 

Articulating the organizational goals of an FM team in his book on 
the organizational use of space, Steele provides a more global defini­
tion: "The overall goals for a facilities management process should be to 
promote a good match between users' needs and their facilities, to do 
this in an economically efficient manner, and to strive to create an envi­
ronment that is alive and stimulating, not deadening and degrading." 
He adds, "productivity, cost and climate are all important variables and 
... no one of them should drive out the other two because it is easier to 
measure or identify."3 

In addition to emphasizing the generalist nature of this growing 
field, these definitions indicate the wide range of skills and activities 
that characterize the exercise of the profession in corporations and in 
the public sector. The impact of facilities management on the O-A rela­
tionship is further illustrated by the proceedings of a conference on the 
"Workplace Environment" in which both European and North Ameri­
can representatives participated. Participants defined the following im­
portant trends affecting how corporations and governments manage 
their space: 

Power is shifting ... client organizations are becoming more active ... occu­
pants, rather than providers, are taking the key role [in negotiations]; cus­
tomization can extend not only to buildings and services, but also to 
individual work settings; and individual control results in better fit and 
productivity. 4 

All the participants agreed that, as a result of these and other changes, 
the field of FM is growing in importance. Becker identifies five factors 
which are stimulating the growth of facilities management: 

• information technology 

• cost of mistakes 

• global competition 

• high cost of space 

• employee expectations.5 

In Becker's view, these factors cause modern facilities managers to be 
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seen as a vital service group by their "customers"-the employees of 
the organization: they have moved "from the basement to the 
boardroom." For the new breed of facilities manager, the mandate is 
not just to keep the building smoothly functioning so that employees 
can get their work done; it is to take a holistic approach. Such an ap­
proach increases the profitability of the organization, makes it more 
productive and more successful, and integrates into its operations the 
tools employees need for their work-computer technology, office 
equipment, places to meet, work, and talk, telecommunications, envi­
ronmental comfort, furniture, and space to relax. 

In exploring the traditional separation of those responsible for facili­
ties from the business decision-makers of organizations, Brill notes that 
commonly held beliefs include: 

• the facility doesn't have much impact on people's performance or or­
ganizational effectiveness, 

• the facility is only a piece of real estate, 
• the facility is a cost center, not a benefit producer.6 

He goes on to say that, because "none of these is true," facilities man­
agers must start changing both other people's and their own beliefs re­
garding their role in the organization. Strategies for change that he 
outlines include increased communication with occupants and other 
management staff; disseminating information about the building, the 
furniture, and other facilities' responsibilities throughout the organiza­
tion; teaching occupants to manage space and furniture better in their 
own workspaces; and becoming more proactive. And a recent issue of 
Buildings magazine identifies 

• asset management 

• space planning and large-scale refurbishment of space 

• Total Quality Management programs and "benchmarking" 

• streamlining space to meet down-sizing criteria. 

• ergonomics and human factors 

• cable management 

• indoor air quality, lighting retrofit and energy management-

as a few of the key items that concern today's facilities managers and 
about which they should be informed, if not expert in the field. 7 

As the profession of FM develops in these ways, two issues arise. 
One is that in many large organizations, those currently in FM roles are 
technically-trained, "nuts and bolts" individuals without skills or inter-
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est in being in the boardroom. The kind of role expansion Becker envi­
sions applies to a new breed of younger, better-trained manager (rather 
than technician) for whom a stint in real estate is a step up the corpo­
rate ladder rather than the result of a career interest in the O-A rela­
tionship. 

The second, and a related issue, is the risk that in aggressively ex­
panding the boundaries of their role and function in organizations, fa­
cilities managers are increasingly removing accommodation issues from 
the control of business managers and thus out of the business process of 
the organization. This separation of real estate management from busi­
ness operations finds an echo in corporate accounting practices that 
show buildings and real estate as an asset on which no revenues are be­
ing realized, and the costs of operating buildings as straight overhead. 
As a result, facilities managers are forced to justify their budgets on the 
basis of avoiding costly disasters such as equipment breaking down or 
sick building syndrome, rather than on the basis of investment in sound 
facilities decisions such as preventive maintenance, efficient space 
standards, energy-conserving technology, and computerized inventory 
management. Most companies' accounting practices fail to take into 
consideration the value to the organization of providing a high-quality 
work environment to employees. The separation of facilities from the 
"Primary Process" of the organization means that improved employee 
performance, higher levels of group productivity, and reduced absentee­
ism and sick leaves are not factored into the justification for expendi­
tures on buildings. 8 

In an effort to overcome these limitations and make FM more rele­
vant to business, Binder exhorts facilities managers to alter their lan­
guage and their use of terms to reflect the bottom line preoccupations of 
senior executives: 

We call ourselves facility managers, project managers, real estate manag­
ers, project directors, et cetera. Our titles are of minor consequence com­
pared to our common goals as managers of corporate assets.9 

He defines assets as "all the entries on a balance sheet showing the en­
tire property of a business as cash, inventory, equipment, and real es­
tate." Binder encourages facilities managers to convert transactions into 
dollars and cents in order to give senior management a more accurate 
idea of the assets facility managers are managing. For example, instead 
of stating "We bought 500 desks," facility managers should describe 
themselves as "responsible for purchasing $1.25 million worth of furni­
ture"; and instead of stating "We moved 5000 boxes", facility managers 



30 Workspace Strategies 

have "managed the timely relocation of 1000 employees to minimize 
lost efficiency of the $50 million corporate payroll."l0 

In exhorting facilities management personnel to expand their roles, to 
take on more-and more serious-corporate responsibilities, and to 
concern themselves with human relations and the "people" aspects of 
accommodation, these commentators are encouraging facilities person­
nel to expand on their traditional roles as technicians, janitors, building 
engineers, and tradesmen and to become their organization'& experts on 
the O-A relationship. They risk, perhaps, understating the comparable 
importance of providing business managers as well with some O-A ex­
pertise and a greater awareness of the impact of accommodation on 
performance. 

INTEGRATING FM WITH BUSINESS STRATEGY 
It was noted in Chapter 1 that among the reasons for increasing occu­
pancy costs are not only the increasing technical complexity of modem 
buildings, but also the fact that they require increasingly highly-trained 
and specialized staff. As a result, rather than pay ever larger salaries 
for building operation and maintenance, many companies are out­
sourcing FM services, that is, buying the services from outside purvey­
ors, or they are structuring and preparing their facilities management 
team to compete on the open market in providing services to other 
companies. 

Whether in-house or out-sourced, and regardless of corporate size, 
the financing of facilities management services is changing, and these 
changes directly affect the relationship between real estate and business 
units in an organization. A team from MIT spells out five coping strat­
egies in real estate financing that reflect stages in the maturation of the 
relationship between a firm and its FM department. ll At the first stage, 
buildings and their accouterments are supplied to business units on a 
demand basis, regardless of cost. The "wants and needs of the business 
units drive the process." The second stage occurs once "real estate has 
come to the forefront of management's attention" and costs are cut 
back. This stage has the real estate executives cutting back on goods 
and services supplied to business units through the invocation of space 
and furniture standards and the application of fiscal control mecha­
nisms and other cost-cutting measures. By the third stage, the real es­
tate department has adopted market standards for cost and quality and 
is beginning to develop a revenue-accountable relationship with the 
business units, who in tum are beginning to take some financial respon­
sibility for their accommodation needs. At the fourth stage, real estate 
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services compete with the market in terms of rents, costs, and quality of 
services and space provided: "Since the product is built to market 
standards and earns a market rent, the real estate is no longer a source 
of subsidy to the business unit from the corporation." Some real estate 
groups at this stage increase their profit by offering their services to 
other corporations. By the fifth stage, the real estate process is "advanc­
ing the business mission" by acting as a "strategic unit whose charge is 
to use real estate decisions to further the mission of the firm." Real es­
tate is informed about the business units' business plans and ensures 
that they incorporate a real estate strategy. In having to make a busi­
ness case for their accommodation planning, business units' real estate 
decisions become in fact strategic business decisions. 

The five stages are summarized in the table, below. 

Table 2.1. Five Stages of Real Estate Financial Coping Strategies 

Real Estate Coping Strategies 

1. Engineering approach 

2. Cost minimization 

3. Market cost and usage standards 

4. Market design approach 

5. Business strategy approach 

Impact on Facilities Managers 

Managers are service providers, making 
decisions based on budgets received from 
the organization 

Managers try to cut costs so as to have 
smaller budgets, while clients' demands for 
quality of services increase. 

Managers start to see themselves as 
eventually competing with the market, so 
begin to develop standards and rationalize 
budgets. 

Managers receive budgets from "clients" in 
business units, so cost and quality of services 
are tailored according to market conditions. 

FM competes directly with outside vendors, 
but offers better services, being positioned 
inside the organization. FM is part of 
business strategy of the organization. 

This analysis shows how building concerns can become progressively 
integrated into business strategy, indicating how economic and financial 
considerations can have the effect of shifting corporate attitudes towards 
real estate over time. This progression appears inevitable in view of the 
pressures on FM to change in the current business climate. As Handy 
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points out in his book on learning and change, not learning in time to 
change means the eventual disappearance of the [FM] organization. 12 

THE IMPACT ON SPACE USE OF CHANGING TRENDS 
IN THE NATURE OF WORK 

One of the legacies of the corporate separation of FM from business 
units has been the concentration of facilities managers on the technical 
aspects of building operation, at the cost of a better understanding of 
"the human aspect." There is an entire realm of knowledge and under­
standing that pertains to the human use of space that falls through the 
cracks, as business managers manage the performance of their work­
groups and facilities managers manage the physical environment of 
employees. As a result, no one officially takes responsibility for the in­
teraction between worker behavior and their workspace environment 
and how this interaction affects the performance of work. 

Several of the pressures identified in the previous chapter indicate 
that managers continue to ignore this relationship at their peril. 
Changes in the demographics of the work-force, changes in the way of­
fice work is performed, changes in employee awareness and attitudes 
towards occupational health, and new possibilities in the location and 
timing of office work are all critical factors, directing future-oriented 
businesses towards a closer and more systematic examination of the 
worker-environment interface. Just as business managers need to un­
derstand competitors' behavior to formulate their own business strat­
egy, both business and facilities managers need to understand the user­
environment interface-or system-to formulate accommodation strat­
egy for business units as exemplified in Stages 4 and 5 of the 5-stage 
model. 

The use of workspace in office buildings is being affected by some 
important changes in the organization of office work. Of the critical fac­
tors currently influencing the way workers use space in offices, three to 
be discussed here are 

• the movement towards "knowledge work" and group and individual 
creativity, 

• changes in clerical and support work, and 

• the availability of alternative work environments. 

The critical changes in employee awareness and attitudes towards occu­
pational health and the perceived financial burden on companies to 
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provide more, and more human, services in their buildings will be dealt 
with in depth in the next chapter. 

Team-work and Creativity 

As routine office tasks are taken over by technology, companies rely as 
much on the knowledge, competence, and creativity of their employees 
as on their ability to complete repetitive assignments within a given 
timeframe. There is a growing proportion of "knowledge workers" in 
most companies, and the traditional distinction between management 
and clerical work is breaking down as more technical and professional 
people move into corporate life. 

The value of knowledge workers to their employers is in their crea­
tivity, in their problem-solving, and in their innovative ideas, not in ex­
ecuting paper-based tasks in standardized environmental modules. As 
a result, their workspace must accommodate nontraditional office be­
haviors, teamwork, informal group meetings, odd hours, a range of 
supports, and shared project space. The space they work in can clearly 
mitigate against the creativity of such people, by inappropriate, uncom­
fortable, and dysfunctional space design, that inhibits communication 
and reduces the performance of knowledge workers for their company. 
Traditional office layouts, with enclosed individual workstations along 
corridors, a few large shared conference rooms, and enclosed offices for 
managers are not as useful in supporting creativity as an office environ­
ment that encourages teamwork, facilitates project work, and allows 
easy communication between team members and team leaders-and 
yet enables individuals to be private when they need to concentrate. As 
long ago as 1985, a psychologist and a architect published their "cave 
and commons" theory of workspace lay-out. 14 

Certain buildings designed with "teaming" in mind (such as some 
of the examples described in Chapter 1) have incorporated physical el­
ements that encourage an esprit de corps. These include the clustering 
of work-group areas along an interior "street" off which shared or cen­
tralized facilities such as meeting rooms and coffee lounges are lo­
cated-such as the NMB headquarters-and the porch furniture used 
by DEC salespersons in Finland. The Swedish national telephone com­
pany has actually grouped its workers into neighborhoods, complete 
with interior village greens, fences, and shops to mark off team 
boundaries. 13 These office designs aim to facilitate comminication and 
encourage creativity without eliminating individual privacy and a 
sense of belonging. 
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Changes In Clerical and Support Work 

The secretary role has been dramatically redefined in modern 
organizations. Not only are men entering what has usually been con­
sidered a woman's job in ever greater numbers, but the work itself has 
expanded to be more than typing, bookkeeping, and telephone 
answering. The office technology revolution has allowed most of these 
functions to be managed electronically, and this, coupled with technical 
and professional people working in groups, has enabled the one-time 
secretary to take on an expanded administrative role. As many teams 
and work-groups function today without a clear hierarchy, the person 
often hired as secretary to a manager becomes the de facto administra­
tive officer for the whole group. He or she handles human resource and 
budgetary management, controls information flow and communication, 
and takes a strong role in planning and deployment of the group's re­
sources. 

Despite these changes, lingering traditional definitions of the job of 
secretary mean that spatially this person is seldom adequately accom­
modated, having to carry out responsible and often confidential admin­
istrative duties at a desk or cubicle adjacent to a manager's office. As a 
result, it is not uncommon for people traditionally designated as "secre­
tary" or "administrative assistant" to complain bitterly to whomever 
will listen that noise interrupts their work, that passersby and visitors 
look at their screens or desks when they are working on personnel files 
and confidential material, and that there is not enough space in their 
cubicle to store all the files and documents needed by their group. This 
feedback can be dismissed by managers, or it can be incorporated into 
new space decisions that recognize the changed definition of the secre­
tarial role. 

Clerical work itself has become vastly redefined. People who pushed 
papers, filed and typed, and copied figures from one book to another in 
the traditional office have been replaced by data entry, data processing, 
and other computer-based functions. Evergrowing numbers of office 
workers now sit at terminals for most of their working day and are of­
ten the least comfortable group in the building. A shift towards the 
proliferation of service organizations in our economy means that the 
clerical staff corporations employ to interface with their customers work 
all day on the telephone and at a computer screen, often with a second 
screen or electronic reader on their work-surface. 15 

These employees are reservations clerks for transportation compa­
nies, such as airlines; they are customer service clerks for catalogue 
companies; they are operators for the telephone company; they are ac-
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counts receivable clerks for any company that serves the public and 
bills for its services. 16 In many cases, these workers, who perform only 
a single series of repetitive tasks, are neither provided with enclosure 
nor with any office amenities. They sit close together, have little if any 
desk storage, and occupy a standardized basic workspace that they are 
not allowed to move away from. They are generally planned into a hi­
erarchicallayout, with a supervisor sitting where all the employees of a 
work-group can be seen. They are programmed into a rigid schedule of 
coffee and lunch breaks because the telephones and terminals must al­
ways be staffed. They often suffer from neck and shoulder pain, carpal 
tunnel syndrome, and eyestrain-all of which could be alleviated by 
better environmental planning and task management. 

Of all the types of office work that could be enhanced by carefully 
designed, ergonomically responsible work environments, the perform­
ance of these "workers on the electronic plantation" stands to provide 
the most measurable benefit to employers. Yet environmentally these 
groups are often the worst served in an office building. The density of 
their equipment raises the temperature of their work area and dries out 
the air; the long hours at a screen require special lighting that they do 
not often get; any need for personal space or privacy is overridden in a 
typical layout that gives priority to the need to see and be seen by cow­
orkers and supervisors. Although these are not highly paid workers, 
they can have substantial responsibility for the basic cash flow of the 
company-they are often "its bread and butter." Investments in im­
proving their work environment should equal or at least parallel invest­
ments routinely made to accommodate computer equipment correctly: 
clean air, stable temperatures and humidity, and protection from static 
electricity and vibration. 

Changes in the Space and Time Constraints on Office Work 

As companies continue to out-source more functions and services, there 
will be fewer permanent employees at any level. 17 Eventually, two 
classes of employee will emerge: the temporary, lower paid, contract 
staff who can be laid off when their skills are not needed, and the per­
manent, secure and valued employees who will receive all the benefits 
of long-term employment. 18 The technology to enable staff to work at 
home, at hotels, in airports and in other people's offices as well as in 
their home office is now available, and companies are trying to reduce 
the amount of permanent space staff occupy. Some companies, like 
IBM, have already made dramatic real estate reductions. Such changes 
will increase as numbers of temporary staff grow, because they will 
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work for more than one company at a time, and will not need tradi­
tional commercial office space in order to do what they do. Strong ad­
vocates of "tele-commuting," however, while endorsing video­
conferencing and picture-phone technology, have not yet found a sub­
stitute for the value of face-to-face communication for certain types of 
work. 

Companies are already examining alternative workspace opportuni­
ties that free their employees from long hours of commuting, allow 
them to work in clients' offices, and take advantage of up-to-date com­
munications technology. As workers move into telecommuting mode, 
so space in the main office is replanned to increase efficiency and take 
advantage of part-time attendance. Some of the alternatives entering 
the vocabulary of space planners and corporate executives are: 

• telecommuting 
-the virtual office 
-work-at-home offices 

• satellite offices 

• the nonterritorial office 
-just-in-time (JU) offices 
-free address systems 
-hotelling 

• universal planning 

A brief discussion of each of these alternatives follows. 
Telecommuting connotes the technology that makes possible a variety 

of alternatives to the fixed geographical placement of the office 
possible. It is known as the "virtual office" when the employee is pro­
vided with the appropriate equipment to set up an "office" and work 
almost anywhere. This is appropriate for sales personnel, who need to 
be able to work and communicate with colleagues and supervisors from 
airports, cars, hotel rooms, and other people's offices. Telecommuting 
also means the possibility of working at home. So far, two types of of­
fice workers favor work-at-home offices: highly trained and highly 
paid professionals, such as lawyers, who take their work home and do 
not replace their space but rather extend their working day by continu­
ing to work at home outside normal working hours. The other type of 
work-at-home initiative has been widely implemented in Britain and 
applies to skilled contractual workers who perform a standardized serv­
ice for an organization often on a piecework basis.2o These employees 
do not need to be physically accommodated in the company's office 
space because they interact primarily with equipment and can perform 
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their tasks with minimum contact with other company personnel. Not 
more than 15 per cent of a company's personnel is generally eligible for 
teleworking from a home office. 21 

Satellite offices are an option for this type of worker as well as for 
salespeople. Unlike the "virtual office", these are physical spaces, 
equipped with the technology that employees need to perform their 
tasks. They are decentralized to respond to employees' needs for office 
accommodation in the vicinity of their home or their sales territory; 
they can be found in shopping malls and other suburban sites. They 
are an alternative for workers that do not need to be "downtown" but 
do not want or need to work at home. The satellite office may be pro­
vided by a company for its own telecommuting staff (for instance, 
Nynex in Massachusetts), or may be available for public use on a fee­
paying basis. Of necessity, the satellite office provides a standardized 
work-place module that can be used interchangeably by different users, 
and in this respect it represents one interpretation of the nonterritorial 
office. 

The non-territorial office is a general term used to cover a wide vari­
ety of standardized work-spaces that are used interchangeably by com­
pany employees or contract staff. IBM Canada, Arthur Andersen 
Consulting, and some large accounting firms have experimented with 
a system they call "hotelling", whereby standardized, well-appointed, 
enclosed offices are available for use by professional staff who are only 
intermittently in the office, on a reservations-only basis. The small 
number available ensures that they are not vacant. Since profession­
als, such as accountants, are expected to work in their clients' offices, 
they are not often in their own office if they are good at their jobs. 
Other types of hotelling involve a more modest, standardized cubicle 
that can be used by sales staff or temporary personnel on a first-come, 
first-served basis. 

Another expression of workspace interchangeability is the Just-In­
Time concept (JIT), developed in Japan as a way to speed up assem­
blyline activities in manufacturing environments. It has been tenta­
tively applied to certain types of standardized white-collar tasks that 
involve the rapid and efficient processing of paper. The JIT concept 
means that each team member is equally capable of carrying out the 
tasks of other team members and can therefore be active at any stage of 
the process that needs resources. The work environment is designed to 
be flexible in response to work-flow analyses; it is standardized to en­
sure interchangeability of people and tasks, with movable chairs and ta­
bles, movable cabling, and a clear and unobstructed visual field. A 
good example in North America is the Bank of Boston's office building 
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in Canton, Massachusetts, described in the Chapter I, which recuper­
ated its investment in reduced space costs after one year. 

The free address system takes the interchangeability of workspace one 
step further by providing a completely open-plan standardized environ­
ment to technically trained staff who work in teams on projects and 
need above all to interact and communicate. In these offices, people sit 
at tables rather than desks, with no permanently assigned positions. 
They move their files around with them in individual mobile file 
cabinets. In this type of organization, therefore, people rely heavily on 
centralized and accessible file storage. For concentration or work re­
quiring privacy, open-plan work areas are augmented by one or two en­
closed offices that are designed to be shared. Each space serves a team 
for the duration of a project, and then team members disperse to re­
form in a different configuration. A good example of this arrangement 
in North America is the headquarters of the National Association of 
Home-Builders Research Foundation in Maryland. 

Universal Planning (UP) is another way to make individual work areas 
interchangeable, in this case by standardizing floor layouts and configur­
ing them with standardized office furniture. UP layouts consume less 
space, because they use systems furniture, and they are designed to func­
tion for a variety of work-group configurations. When work-groups 
change or are moved, only the people move, along with their telephone 
numbers, and their workspace accommodates whomever replaces them 
with no physical adjustments to the space, for example, in the San Ra­
mon, California, headquarters of Pacific Telesys. Universal Planning can 
be applied to a variety of physical locations, from the floors of the high­
rise office building downtown to a number of nonterritorial and satellite 
office alternatives. Although the initial investment in re-planning, furni­
ture, and technology can be significant, the payback on reduced space 
costs, significantly reduced churn, and overall increased flexibility is esti­
mated by one company to be no more than 3 years. 

In summary, the impact of organizational, technology, and economic 
changes on space planning and facilities management is extensive and 
long-term. Facilities departments alone cannot handle these changes; 
they need to be addressed by business managers as part of strategic 
planning, involving, as they do, changes in personnel, skills, technology, 
and space. Indeed, to undertake to invest in a just-in-time office design, 
or to send a work-group home with computers to telecommute, without 
linking such a far-reaching decision to staff retraining, performance 
measurement, social and cultural values change, investment in new 
technology, new management techniques, and overall corporate strat­
egy, is to risk business failure. 
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MANAGING THE HUMAN ASPECT 
With trends and changes like those described above taking place at an 
ever-increasing pace, managers responsible for accommodation plan­
ning are increasingly considering ways of informing, and being in­
formed by, employees in their capacity as building users about their 
work environment. Major changes in the work environment, and the 
way that environment is managed, cannot be successful without em­
ployee "buy-in" to shared goals and objectives, and may benefit from 
employee participation in defining and designing environmental 
change. Managers are beginning to develop methods and techniques 
for communicating effectively with building users about their environ­
ment so as to better understand their environmental requirements and 
to engage them in implementing accommodation decisions. Communi­
cation between building managers and occupants has become increas­
ingly important for today's facilities managers, although the mutual 
exchange of information runs counter to the traditional, backstage, un­
seen support role FM staff have tended to favor in the past. Two-way 
communication about the work environment is a key element in shift­
ing from a "reactive" to a "proactive" model of FM. It is crucial, first, 
to the redefinition of FM as having a "human" and not just a "building" 
orientation; second, to the empowerment and involvement of employ­
ees in good use of their workspace; and third, to the awareness of busi­
ness managers of accommodation decisions. 

The table below compares the reactive with proactive ways of mak­
ing FM decisions. It contrasts the traditional approach to managing 
space costs with a more modem and human-oriented approach to mak­
ing accommodation decisions. 

In their capacity as technicians, reactive building managers field re­
quests and complaints from users and try to solve their problems and 
provide them with a comfortable work environment within the con­
straints imposed by building systems, organizational policies, and 
budgetary restraints. The difficulties of meeting these often conflicting 
sets of requirements can result in an adversarial relationship between 
users and managers of buildings that has a negative impact on the pro­
ductivity of both sides. By improving communication between building 
users and building managers, both have an opportunity to recognize 
the organizational and physical constraints on problem solution. Users 
learn more about what their buildings can and cannot provide, and 
building managers become more actively involved in the tasks and mis­
sion of the organization.22 Ellis points out that good space planning so­
lutions tend to lie more in a good planning process than in seeking out 
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Table 2.2. Reactive and Proactive Ways of Making FM Decisions 

Reactive 

The building is seen as a back-drop for 
getting work done. It costs the 
organization money to operate, so good 
accommodation decisions are based on 
effective cost-cutting. 

Planners feel that there is a single best 
way to fit people into a given space, if 
only they could get it right the first time 
and people did not keep complaining 
and moving things around themselves. 

The corporate value known as the 
"currency of space" means that space 
and amenities in buildings are provided 
on the basis of rank, status and reward. 

Effective building management stays 
"behind the scenes" keeping things 
running smoothly and excluding 
building users as much as possible from 
decisions that get made about the 
building. 

An adversarial relationship between 
building occupants and building 
managers results in users making 
demands of managers and managers 
reacting as best they can within the 
constraints of building technology, and 
facilities budgets. 

Proactive 

The building is a tool for effective work 
performance by employees. Investing in 
a good work environment is seen as a 
way to generate a financial return to the 
organization. 

There is no single best way to fit people 
into a space because space needs depend 
on the nature of work that is constantly 
changing. Space planning is a 
negotiation, and changing a 
configuration does not mean failure. 

Effective space planners use space and 
amenities to meet employees' functional 
needs, and best serve the goals and 
purpose of the organization. 

Managing human relations is part of 
facilities management, and effective 
building managers incorporate 
communication with users 
systematically into the decision-making 
process. 

A cooperative relationship between 
building occupants and building 
managers enables managers to take 
responsibility for activating and 
managing communication about 
building-related issues. 

a "best fit" physical layout. A negotiating process that leads to spatial 
layouts that both sides not only accept but enjoy enables managers to 
respond to intrinsic as well as to extrinsic pressures for change. 23 

As managers become more adept at negotiation and communication 
with building occupants, they are in a sense dismantling and removing 
rather than defining and strengthening the boundaries of their 
profession. By disseminating information about building use and oper­
ation, facilities managers are inviting building users to participate in 
building-related decision making. By encouraging feedback from build­
ing users about their work environment, building managers open up 
communication on building-related issues, encourage business manag-
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ers to participate in accommodation decisions, and potentially expand 
organizational definitions of corporate accommodation to include issues 
that go beyond the immediate building. In companies where facilities 
managers are ready for the boardroom, this kind of redefinition of the 
FM role may seem appropriate; but in companies where FM is still only 
a technical and support function, this redefinition ~;sks moving O-A re­
lationship responsibilities out of FM hands altogether. 

CURRENT TRENDS AND THE HUMAN ASPECT 
Different companies will likely develop different models of FM accord­
ing to their needs and corporate values, but one thing is clear: respon­
sibility for accommodation is developing as a legitimate corporate 
function as companies become more cognizant of the implications of 
their accommodation decisions. There are certain distinct trends that 
characterize this development. First, the new interest in reengineering 
work processes to increase efficiency and optimize the deployment of 
personnel encourages business managers to consider workspace more 
seriously. Decisions to add or move people, to change office technology, 
or to retrain work-groups, imply greater acknowledgment of related 
spatial implications such as flexible workspace needs, changing heat 
and light requirements, and adaptable group spaces. Another impor­
tant trend is the result of societal changes in the nature of work. Com­
panies need different skills and abilities from their employees than they 
have in the past. They no longer need people for mindless clerical or 
machine-based tasks, replacing these with computers. They require em­
ployees and contractors to take more responsibility, to act more autono­
mously, and to adapt to an ever-increasing choice in terms of how, 
when, and where work is done in order to provide good quality results 
rapidly. 

And finally, a critical trend is towards the increasing knowledge that 
is available to managers and space designers regarding the impact of 
the physical environment on people and on the performance of work. 
Whether this knowledge is used by a more proactive FM team that in­
corporates the human aspect into their space management activities, or 
whether it is used by business managers to make better accommodation 
decisions for their staff, the inclusion of the people aspects of accommo­
dation is increasingly easy and accessible for effective accommodation 
planning. 

As a result of these trends, feedback from building users about their 
use of space and their ability to adapt the work environment to meet 
their needs is an important step towards making their accommodation 
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an effective tool for work. As facilities management develops in corpo­
rations, proactive accommodation decisions that attempt to incorporate 
the human aspect become more apparent. According to the 5-stage 
model of FM financing, the Market Design stage is when FM first starts 
to define its "client," and must therefore respond to clients' require­
ments; and at the Business Strategy stage, FM has to not only meet cli­
ents' needs cost-effectively, but also competitively. Therefore, at both 
these stages, feedback from building users regarding how people use 
space, what they need to work effectively, and how to make their ac­
commodation payoff in terms of helping them get work done is likely 
to be a useful tool. 

In the next chapter, the nature of this type of feedback and how to 
acquire it is explored in more detail. How do we know what questions 
to ask building users? How can we get useful information about their 
workspace without eliciting a long list of demands and complaints? 
How do we use the feedback once we have it, and apply it to defining 
an improved accommodation strategy? The next chapter focuses on at­
titudes of building occupants towards their physical environment, and 
reviews some of the arguments advanced by business strategists con­
cerning the relationship between real estate expenditures and employee 
productivity. A primary topic for the next chapter is the nature, func­
tion, and definition of feedback from building occupants in order to de­
velop a better understanding of the relationship between people's work 
activities and their physical workspace. Methods and techniques are 
explored for eliciting the right kind and amount of information from 
employees so that this can be usefully applied to the design of an or­
ganization's accommodation strategy. 
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CHAPTER 3 

USING OCCUPANCY 

FEEDBACK: A STRATEGY 

FOR MANAGING WORKSPACE 

IMPROVEMENTS 

"Ten years of effort have established Facilities Management 
as a discipline but have not overcome the inertia caused by 
decades of missing feedback between organizational 
performance and the design and management of the 
physical workspace." 

Frank Duffy 

HEALTH RISKS IN THE OFFICE 
A women's magazine reports that 70 per cent of people working in of­
fice buildings in Montreal and Toronto in 1993 complain of indoor air 
quality problems. What this apparently means is that workers in 70 per 
cent of the office buildings in these two cities express, when asked, con­
cerns about indoor air pollution. The article warns its largely young, fe­
male readers to beware of the air in sealed, high-rise office buildings, 
implying that their health might be at risk. 1 This type of journalism is 
far from unusual where indoor air quality is concerned. Hardly a mag­
azine, newspaper, or newsletter in recent years has not carried at least 
one story on indoor air pollution and the implied threat to the health of 
office workers, to the point where office workers everywhere are con-

44 
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cerned about the air quality in their buildings. However, these concerns 
are often incompletely linked to the objective facts of ventilation sys­
tems' operation. These topics are discussed in detail in Chapter 5. 

This growing awareness of possible health and comfort threats in the 
workplace has affected employees' expectations of corporate responsi­
bilities regarding environmental quality at work. Many leases are now 
only signed after assurances from landlords that ventilation standards 
are met in the building, and many of the newer buildings commis­
sioned in North American cities have incorporated expensive up-to-the­
minute air handling technology to ensure likely tenants and future 
owners that no one will be able to accuse them of polluted indoor air. 
The story of the Boston property management firm in Chapter 1 illus­
trates what a lengthy and costly mistake indoor air pollution-or even 
the threat of it-can become. 

Along with heightened anxiety about indoor air pollution, office 
workers have begun to worry about eyestrain, fatigue, and headaches 
in the afternoons, cumulative muscle and nerve problems in wrists, 
necks and shoulders, as well as lower back pain. Unionized employees 
are represented by negotiators arguing for mandatory rest periods dur­
ing the work day, better lighting, and ergonomically responsible furni­
ture for workers performing screen-based work. Responsible employers 
attempt to provide safe and comfortable work environments by design­
ing workspace to meet existing health and comfort standards. Never­
theless, at least in North America, lawsuits are proliferating and health 
insurance premiums are mounting as increasing numbers of work-re­
lated illnesses and injuries are reported by workers in office buildings.2 

As well as contributing to the costs of office space by forcing employ­
ers and landlords to meet a rising number of health and comfort stand­
ards, environmental awareness and concern among office workers 
generates a difficult dilemma. Whereas everyone wants to reduce ill­
ness and injury, the line is often blurred between illness and injury on 
the one hand and discomfort and anxiety on the other. Cost conscious 
managers fear spending exorbitant amounts on better furniture, new 
lighting, and individual ventilation controls, without proof that not do­
ing so will harm workers. And if not doing so will not harm workers, 
then managers need to know that spending money on such changes 
will measurably improve workers' performance to justify the expense. 

For example, before moving into their new, purpose-built headquar­
ters in San Ramon, California, some years ago, Pacific Bell's large sys­
tems engineering group asked for fully enclosed individual offices for 
each engineer. The cost implications of this change in an open plan 
building were such that the system engineers were offered a choice. Ei-
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ther you guarantee an increase in your productivity by a factor of three 
(be three times as productive) to generate enough revenues to warrant 
the extra expenditure of some $3 million on enclosing your offices; or 
your work performance stays the same, in which case your work per­
formance means your enclosed offices cost too much to implement. 
Needless to say, the engineers still work in partitioned workstations like 
everyone else in the building.3 On the other hand, a recent study of ab­
senteeism at Apple Computer led managers to conclude that the too­
open workstation layout was in fact tangibly decreasing their systems 
engineers' productivity, and they found it worthwhile to spend the 
money to replan the work environment so that more rooms and a 
greater variety of enclosed opportunities for concentration, work ses­
sions, and meetings were available to these employees. 4 

Whether decisions about enclosed or open office layouts rest with fa­
cilities managers, business managers, senior executives, or a manage­
ment team, most of these types of choices are not clear-cut. In fact, in 
spite of all the research that has been done, there is presently no ra­
tional and strategic way to decide when and how much to spend on the 
physical environment of work so that 

• employee performance is maximized 

• employee health is not threatened 

• such expenditures are cost-effective 

• such expenditures are a strategic investment. 

THE PRODUCTIVITY DEBATE 
Trying to link accommodation costs to worker productivity has been 
widely invoked as a rationale for office expenditures. This link was 
forcefully expressed in an early 1980s study of the impact of the work 
environment on productivity, in which physical elements such as office 
enclosure were measured for their contribution to employees' produc­
tivity by relating them to the salary received by each worker. 5 Studies 
continue to proliferate showing how environmental improvements have 
or have not resulted in measurable productivity increases. 

The Army Corps of Engineers published the results of a study meas­
uring the impact of ergonomically-designed systems furniture on the 
productivity of a work-group as compared to those in conventional 
furniture. The study compared a "productivity index" before and after 
installation of two groups of new furniture, ergonomically-designed 
systems and conventional, and found that whereas satisfaction im-
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proved in both groups as a result of the new furniture, productivity was 
only enhanced in the ergonomically-designed systems furniture group. 
The researchers computed the payback on systems furniture in terms of 
both space savings and increased productivity to be 10.8 months. 6 

In a similar study carried out at Aetna Insurance company, work out­
put among workers with new furniture and a new layout in an other­
wise unrenovated office space increased 67 per cent. When, in addition, 
the space was renovated, a smaller increment was noted, generating an 
overall increase in productivity of 53 per cent over an established and 
premeasured base rate. Data on absenteeism were less clear, showing a 
decrease of 14 per cent after the introduction of the new furniture, and 
a small increase of 7 per cent after the space was renovated. Comparing 
the costs of the new furniture and the renovation to the dollar value of 
the measured productivity gains, the author estimated that the value of 
half of the productivity increase paid for the environmental changes. 
Thus all the changes were paid for within 2 years with a net benefit to 
the company of $110,000. 7 

In an exhaustive review of studies such as these, Springer concludes 
that environmental improvements, combined with improved communi­
cations and electronic technology, are most effective if carefully targeted 
to the tasks of specific employees. He cites studies in addition to those 
mentioned above in which the introduction of new furniture, task-ap­
propriate lighting, and sound-hoods to reduce the noise of impact print­
ers have all been linked with improved worker performance. Some of 
these improvements have occurred within the context of moving to a 
new facility or a large-scale renovation, and productivity improvements 
have resulted from the combined impact of the new environment and 
the up-to-date technology that has gone along with it. 8 

Estimates of the effect the work environment on employee productiv­
ity typically range from 5 per cent to 25 per cent, using a wide range of 
productivity measures. 9 When employees were asked to estimate their 
own productivity, a recent British study reported that 70 per cent of 
them estimated that their productivity was adversely affected by an 
uncomfortable work environment. lO 1£, as is estimated by MIT's Office 
of Facilities Management Systems, for every $7 spent on operating, 
equipping, and maintaining a building, another $70 is spent on staffing 
it-namely on the faculty members and their research and teaching 
assistants-then the dollar return on investing in building quality can 
easily be justified in terms of optimizing staff performance. ll 

Springer points out that a simple dollar-based calculation of em­
ployee productivity is usually not possible. The dollar amount a com­
pany spends on new furniture, for example, is part of its capital 
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budgeting process and is subject to depreciation allowances, present 
value calculations, and the company's estimated internal rate of return. 
The dollars represented by an employee include salary and benefits and 
are based on an estimated efficiency ratio, as no one is productive 100 
per cent of the time. Moreover, not all of an employee's tasks relate to 
one environmental element: most employees carry out a variety of 
tasks during the day, including meetings outside their individual work­
space, VDT work, and telephone use. He concludes, "Whether using 
'simple' payback, payback based on after tax cash inflow or the results 
of net present value calculations, ... the results of the different methods 
of calculating the bottom line impact suggest disparate interpretations 
of the magnitude attributable to the gains in productivity" 12. What is 
not in question, he concludes, is that there is a measurable and quanti­
fiable gain. He cites additional examples which show that investments 
in energy-efficient lighting systems, improved HVAC performance, and 
improved building maintenance yield savings not only in operating dol­
lar expenditures on buildings but also in improved worker performance 
resulting from more task-suitable lighting and better control over tem­
perature and ventilation conditions. Thus in one of his examples, the 
payback for a new energy-efficient lighting system was only 73 days.13 

In spite of the demonstrated complexity of the environmental im­
provement-worker productivity relationship, business and financial 
managers still tend to base their decisions about what and how much to 
spend on the work environment on presumed or anticipated measurable 
productivity increases. Figure 3.1 below illustrates three alternative 
premises of the productivity debate. Either people become increasingly 
productive for each dollar spent on their accommodation (line A), so 
the more money spent, the more productive the worker. Or people only 
increase their productivity up to a certain point relative to the amount 
spent on their accommodation, and then level off (line B), so it is impor­
tant to try to define when that optimum point is reached. Or workers 
become increasingly productive up to a certain level of expenditure on 
accommodation, then work performance drops off because they are "too 
comfortable" (line C), so it is important to stop improving their environ­
ment before they relax too much, fall asleep, get spoiled, etc. 

The diagram illustrates the difficulty for managers of identifying the 
critical point at which improving the office environment pays off maxi­
mally in terms of increasing occupant productivity. In fact, using em­
ployee productivity measures as the basis for calculating appropriate 
expenditure on the office environment is a weak and ineffectual argu­
ment for them. If this argument is presented exclusively as a causal re­
lationship-namely that increasing the quality and/or comfort of the 
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Figure 3.1. Linear relationship between quality of the work environment and 
productivity of employees. 

work environment directly increases people's productivity-the obvious 
result is that fewer and fewer ever more productive workers will be 
needed to perform the same tasks. To reduce this argument to its ab­
surd conclusion, in the perfect work environment, no people will be 
needed to do the work at all! 

The productivity argument, then, although supported by research-a 
better environment does help people work better -- does not easily offer 
criteria for managers to decide, for example,whether lighting or ventila­
tion should be improved, what form the environmental improvements 
should take, and the relative advantages of new furniture over noise re­
duction or better indoor air quality. From the viewpoint of facilities 
managers, the improved productivity argument is a hard sell to cost­
conscious executives who are not yet prepared to strategize with them 
to define the optimal workspace for employees. 

FEEDBACK FROM BUILDING OCCUPANTS 
Senge points out that people use the term "feedback" to mean "to gather 
opinions about an act we have undertaken"14. But relative to a system 
such as the user-environment interface, feedback is a broader concept. 
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"It means any reciprocal flow of influence ... it is an axiom that every 
influence is both cause and effect .... [As such] the feedback loop over­
turns deeply ingrained ideas, such as causality." He argues that feed­
back in this sense places the human actor in the system and as part of 
the feedback process, not standing apart from it. "This allows us to see 
how we are continually both influenced by and influencing our 
reality."15 

In terms of this argument, positing a causal relationship between 
workspace and productivity is not a satisfactory basis for projecting ac­
commodation expenditures because the worker and the work environ­
ment are an interactive system. As building managers know, a 
suspected air quality problem, such as an odor, or headaches and fa­
tigue in the afternoons, whether or not a cause is found, can reduce 
people's effectiveness by causing them to stop work, complain to each 
other, complain to facilities staff, leave their desks to go outside, move 
into another room or floor, or even leave work early and go home. Be­
haviors such as these reduce human effectiveness and give the organi­
zation less than it is paying for from both the worker and the building. 

In another typical example, facilities staff received persistent com­
plaints from a woman whose work required close reading and writing 
of documents. She reported headaches, dizziness, and sore eyes. She 
thought there was an air quality problem in her office. Eventually, 
her physician prescribed glasses, but her complaints persisted. The 
problem was ultimately diagnosed as glare reflections from the glass 
panel that covered the surface of her desk. The panel was removed 
and her symptoms disappeared. This solution was an inexpensive 
one that had cost a certain amount of money to diagnose. Is such ex­
penditure warranted on each and every employee on the grounds that 
they are likely to become more productive if such problems as these 
are corrected? Or is there a generic way of diagnosing more broadly 
problems that might be affecting groups of workers and using this in­
formation to guide priorities for environmental investment and im­
provement? 

In fact, employee awareness of health and comfort issues such as in­
door air quality can be turned to advantage if employees themselves are 
used to provide diagnostic information about how well their workspace 
functions. The knowledge employees have about their accommodation, 
and how they use it to get work done, can, in line with Senge's defini­
tion of system feedback, 

• be used by corporate and facilities planners to generate more appro­
priate accommodation for an organization; 
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• translate into a better corporate ability to create a functional work en­
vironment that furthers the performance of work; and 

• establish a basis for negotiation on environmental issues between 
landlords and tenants, occupants and managers, and clients and de­
signers, regarding the ultimate quality of the work environment. 

In short, feedback from workers themselves can help managers turn the 
work environment into a tool for work. 

Some corporations and government agencies have already begun to 
institute feedback systems by initiating performance evaluations of their 
buildings. For example, in the early 1990s, Public Works Canada 
launched a series of Asset Management studies followed up by "Serv­
iceability Analysis" in which data on the technical and operational per­
formance of buildings are collected through extensive interviewing of 
the building management team and building occupants. The National 
Buildings Agency of The Netherlands and the National Board of Public 
Buildings in Sweden both have systems for storing and accessing infor­
mation about individual buildings, including the results of occupant 
surveys. The Swedish government also stores information on physical 
elements in public buildings based on input from senior and experi­
enced technicians and from users.16 Typically, in North America, busi­
nesspeople feel more comfortable investing in a computer tool that will 
accurately measure occupancy-related data in a building, rather than 
simply asking the people who work there. For example, the new in­
door air quality monitoring system in Ameritech's 1.3 million sq. ft. 
building in Illinois collects data from 2000 VAV boxes and uses sensors 
to monitor gases and chemicals in the indoor air. Every six months air 
samples from throughout the building are sent out to a laboratory for 
analysis. 17 

Many data collection and analysis initiatives have been implemented 
in an effort to inform better decision-making in the design and con­
struction as well as the operation of facilities. One international manu­
facturing corporation has developed a "Property Data Warehouse" for 
information about buildings and space, employee data, organizational 
data to connect data by divisions and cost center, and financial informa­
tion by cost center, site and buildings. This information is made availa­
ble to the company's business units to help them plan future space 
needs, monitor current space costs, and reduce space if needed. 18 

Several organizations have undertaken to analyze feedback from 
buildings occupants using a case study approach known as Post-Occu­
pancy Evaluation (POE). This is an intensive analysis of information 
about individual buildings that emphasizes the functionality of spaces 
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for workers over the technical performance of building systems. A 
large literature exists on POE, which has been implemented by federal 
agencies in the United States, such as General Services Administration 
and the Post Office, by large quasi-governmental organizations like the 
World Bank and IBM, and by numerous corporations in North America 
and Europe. Preiser lists published POE's from 1967 through 1986 on 
all types of buildings, including schools, universities, military installa­
tions, hospitals, housing, and offices. 19 But little is known about the 
strategies these organizations adopt to integrate the results into their 
decision-making process and apply the findings to improving business 
strategy. And gathering data from employees about their work environ­
ment is likely to be ineffective unless this activity is linked to ultimate 
applications of the results. As with all measurement, the challenge is 
not only to analyze and understand data, but also to be able to apply 
the newly acquired information to a useful purpose such as facilities 
problem solving and accommodation planning. To make occupants' 
feedback into an effective decision-making tool, managers must develop 
mechanisms for relating the results of data analysis to the decision-mak­
ing needs of the organization. 

TOTAL QUALITY AND CUSTOMER SATISFACTION 
There are several well-established models available for making good 
use of users' feedback, and incorporating it into the ongoing decision­
making processes of an organization. Each organization uses informa­
tion in the context of its own culture, resources, and values, and feed­
back from users of buildings is nothing more nor less than information. 
Corporate personnel responsible for the O-A relationship need informa­
tion to make good financial decisions as well as to be responsive to oc­
cupants' needs. Having mana gable, useful, and understandable 
information from building occupants about their environment also pro­
vides an opportunity for managers to open up communication with em­
ployees in an egalitarian and constructive way. By initiating an 
occupancy feedback system, with its attendant opportunities for posi­
tive and constructive user-manager communication, managers are in a 
position to exchange information about building performance; and just 
as feedback to employees about orders, deadlines, customers, and parts 
availability speeds up the manufacturing process, so knowledge about 
their building encourages workers to take "ownership" of their space, to 
be responsible for it, and to learn to use it to their advantage. 20 

For business strategists, the occupants of a building are the most val­
uable source of information about building performance, as long as the 
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right kind of feedback is acquired. Merely encouraging employees to 
express their wishes and demands may sometimes be useful, but does 
not constitute measurement of the effectiveness of the accommodation. 
And measuring users' assessment of how responsive the environment is 
to their requirements is rendered more difficult and complex by the fact 
that the most appropriate work environment is, by definition, in a con­
stant state of adjustment and alteration by occupants if they are really 
using it as a tool for work. 

Using information from customers, especially feedback, to make 
good business decisions is one goal of the total quality management 
(TQM) programs that have been sweeping through North American 
businesses. 21 The principles of TQM were developed by W.E.Deming 
and are designed to encourage employees to think for themselves, to 
work in teams, and to strive for constant improvement. 22 Some of the 
critical steps in the total quality process include studying services and 
products for their weaknesses or flaws, aiming at continuous improve­
ment, assigning control to individual workers, analyzing costs, institut­
ing quality circles, "benchmarking" product quality as well as costs and 
time-cycles, and studying and improving customer satisfaction. 

As facilities departments struggle to provide increasing levels of 
service for an ever shrinking budget, TQM programs have also become 
part of a new way of doing FM business. A key element of total quality 
for FM staff is measuring the quality of facilities services through feed­
back from their customers-namely the occupants of their buildings. 
But this is not systemic feedback as defined by Senge. It is "gathering 
opinions about an act"; as specified in TQM, measuring customer satis­
faction is a valuable first step towards improving services. Along with 
attitude surveys, job satisfaction surveys, and a wide range of other em­
ployee-oriented "empowerment" exercises, many companies now send 
out customer satisfaction surveys to enable them to assess the quality of 
building services and space management. 

Satisfying customers with good quality facility services is not the 
same, however, as acquiring feedback from occupants that can be ap­
plied to strategic accommodation decisions. The rationale for compa­
nies that initiate "client satisfaction" surveys is that building occupants 
are the clients or customers of facilities and building managers. The 
sign of a good facilities management team, therefore, like that of a good 
hotel or airline, is good quality service. In the role 'of service-providers, 
facilities managers are neither part of the corporate team nor engaged 
in business strategy; they are still providing a support role in the 
organization. Moreover, the customer satisfaction approach is weak 
from a strategic point of view because the results do not indicate how 
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best to allocate resources to improve services. For example, if 65 per 
cent of respondents report themselves as "satisfied" with speed of re­
sponse to complaints, or with indoor air quality, or with mail delivery, 
does this mean that services are adequate or inadequate? If they are 
considered adequate because over 50 per cent are satisfied, does this 
mean that some, a lot, or no resources should be allocated to improving 
the satisfaction of the other 35 per cent? How dissatisfied are the other 
35 per cent, and how important is this information? What aspects of 
mail delivery or indoor air quality are they dissatisfied with? How is 
one to distinguish between "true" dissatisfaction and hard-to-please 
complainers? 

In a total quality management program, client satisfaction surveys 
are designed to provide feedback to service-providers, as well as to im­
prove communication between users and managers. However, using 
customer satisfaction with services as the yardstick for an accommoda­
tion strategy carries the risk of ignoring the difficult trade-offs that need 
to be made in space-related decision-making, such as number of people 
deployed in carrying out tasks, investment in equipment and new tech­
nology, current business goals, competitors' behavior, and likely value 
creation. 

Measuring client satisfaction, while a useful beginning to more proac­
tive facilities management, is therefore an incomplete strategy for manag­
ing the human element in modern office buildings. It encourages 
employees to think of their office space as they might think of a hotel 
room while on a business trip: "The company is paying so I want all pos­
sible services and conveniences while I am occupying this space." Office 
buildings cannot be run this way; it is not the building manager's job to 
provide unlimited conveniences and services to occupants. More suitable 
than the hotel room as a metaphor for strategically advantageous work­
space is the serviceable computer. Computer users know what they want 
their computer to do, and in return for proper care and maintenance they 
expect it to do it. It is their tool, and its job is to enable them to work more 
effectively. They do not have expectations that go beyond the computer's 
capacity; if they do, they trade in their computer for another model. More 
importantly, in order to get the most out of the computer, they learn 
something about how the computer works, what it does best and what it 
is not good at, and they adapt themselves accordingly. Workspace needs 
to be seen as just such a serviceable tool, and using feedback from build­
ing occupants is one way that people can be encouraged to use their 
building to enable them to work more effectively. 

In the table below, the distinction between satisfaction evaluation 
feedback and environmental assessment feedback is summarized. 
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Table 3.1. Distinctions Between Satisfaction Evaluation and Environmental Assessment 

Satisfaction Evaluation 

Respondents list their wishes and 
unmet needs. 

Client survey implies promise to 
solve problems. 

Results focus on improving 
customer satisfaction. 

Occupants are passive recipients of 
facilities services. 

Environmental Assessment 

Respondents provide their judgments and 
perceptions. 

Occupants' points of view are 
acknowledged. 

Results focus on improving work 
performance. 

Occupants and managers actively negotiate a 
quality environment. 

This table illustrates how taking a total quality approach to measuring 
customer satisfaction is not necessarily effective in terms of the concept 
of "functional comfort": key to the distinction between customer satis­
faction feedback and environmental assessment feedback. This is not to 
say that customer satisfaction surveys are ineffectual, but rather to point 
out limits on the usefulness of the customer satisfaction approach where 
accomodation strategy is concerned. What may work well in a TQM 
program for improving facilities services does not provide enough use­
ful information to managers developing business strategy. Other ap­
proaches to feedback from building users, however, can, if carefully 
designed, constitute a strategic planning tool. 

FUNCTIONAL COMFORT AS A STRATEGIC 
PLANNING CONCEPT 

Functional comfort implies more than simple comfort of people in a 
building; it denotes the degree to which environmental conditions sup­
port building occupants in the performance of their tasks. The term 
"comfort" in some people's minds raises images of armchairs, soft light­
ing, and the impulse to kick off one's shoes and relax. Thus, comfort 
alone is not a concept uniquely conducive to the performance of work. 
The term "functional comfort" has been coined to define comfort in 
work-related terms, connected to the requirements of people's tasks. A 
functionally comfortable work environment functions to get work done 
by users as efficiently and effectively as possible. 

Feedback on functional comfort is by definition oriented to decision­
making applications. However carefully planned the work environ­
ment may be, changes in work-group configuration, or in the nature of 
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the tasks themselves, can quickly render a place less than optimal. Un­
like the concept of occupant satisfaction, therefore, which has no limits, 
functional comfort signifies a built-in indicator of when the desired 
state of environmental support for tasks at work has been reached. 
Whereas people can always become more satisfied than they are, they 
rate themselves as being functionally comfortable when the work envi­
ronment optimizes the performance of their tasks. This is a fluid and 
changeable state, but it is a realizable end-state for a given time period. 

Just as customer satisfaction can be measured to determine how well 
building services are being delivered to users, so functional comfort can 
be measured to determine whether the work environment is performing 
optimally for users. Feedback from building users is the most effective 
means of measuring functional comfort, whether it is in the form of 
POE's and similar initiatives, or whether simpler and less data heavy 
techniques are used. Functional comfort levels are typically assessed 
through occupant surveys, but, to be effective, the data must be related 
to the physical attributes of the work environment. Thus if 35 per cent 
of occupants are uncomfortable with lighting, it is important to have in­
formation on where these individuals are located in the building and 
what kind of work they are doing, in addition to their perceptual 
judgments. In this way, occupants' feedback on their experience of en­
vironmental conditions can provide a diagnostic analysis of building 
performance. The diagnostic approach has a greater impact on improv­
ing the efficiency of buildings as well as of employees. 

One might ask why it is effective to ask employees for feedback on 
their work environment when their perceptions are so often colored by 
factors unrelated to the building. People have a tendency to judge their 
workspace not simply in terms of how it performs relative to their 
work, but in terms of offices they worked in previously (especially if 
they have just moved), the degree to which they like their job, rumors 
they have heard about the air quality or impending reductions in office 
size, and even whether it is spring outside, or summer or winter. It is, 
therefore, critical to manage the collection of feedback from occupants, 
and to use techniques of collecting information that focus on functional 
comfort issues. Furthermore, individual differences in job attitudes, 
seasonal changes, and corporate rumors have less of an influence on the 
data collected when users are addressed as a group rather than examin­
ing their individual comments and complaints. Many factors influence 
people's perceptions of their work environment, and it is ultimately 
those very perceptions that matter to managers. Managers are not do­
ing research, nor are they trying to determine truth or falsehood-they 
are trying to improve the performance of work. Whether they are busi-
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ness or building managers, they are in the business of managing peo­
ple, and it is ultimately the way that people see their world that will 
influence how people behave. 

An essential element of the functional comfort approach is a mecha­
nism to process, analyze, and use the feedback collected. Decision-mak­
ers may choose to act immediately on occupants' feedback, especially in 
those situations where employees' performance is obviously hindered 
by one or more environmental conditions. Or they may process feed­
back data more slowly, drawing on it to make far-reaching decisions 
such as whether or not to remain in a building. Even when the ration­
ale for collecting feedback on functional comfort is clear, the application 
of results can still be a complex task, and how and to whom the results 
are disseminated in the organization has important consequences. 

Functional comfort can be used strategically in an organization to 
evaluate the O-A relationship and develop plans for the future, to solve 
problems of employee productivity and morale, such as those incurred 
by sick building syndrome, and to resolve emotional conflicts around 
space-use issues. For example, in a research institution where teams of 
researchers work in laboratories, conflicts arise around space needed for 
expansion as research grants come in. These same teams resist all ef­
forts to cut back on their space when research funds end or are cut. An 
effective way of dealing with this kind of territorial behavior is to intro­
duce functional comfort criteria rather than simple square footage allo­
cations into the debate. Instead of clamoring for "more space," 
occupants might provide a diagnosis of their environmental problems, 
which might include intrusive noise levels, lack of file storage, and in­
sufficient privacy for concentrated work. This kind of feedback shifts 
the focus away from quantity to quality of space and helps resolve cost­
related issues such as number of laboratories or critical laboratory size 
by encouraging users to focus on their workspace as a tool for work. In 
the case of the Bank of Boston described in the previous chapter, people 
were not directly questioned about their functional comfort, but man­
ager-designer teams studied people's tasks and through an innovative 
process of their own devised functionally comfortable workspace that 
was strategically advantageous to the organization. 

Both client satisfaction indicators and functional comfort ratings can 
be benchmarked to provide a context for evaluating the meaning of sur­
vey results. 23 In situations where feedback is used for diagnostic pur­
poses, benchmarking can function as part of the diagnostic process. So 
when people in one building report discomfort, their assessment can be 
compared with people doing similar work in another workspace-not 
to ask "Am I better than you?" but to make the diagnosis of causes of 
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poor functional comfort more precise by referring to another, compara­
ble workspace. 

MANAGING FEEDBACK 
FROM BUILDING OCCUPANTS 

Functional comfort feedback can be collected in many ways. However, 
regardless of measurement techniques used, the process of acquiring 
and processing occupant feedback generally comprises five key stages. 
These are: 

1. collect information from occupants; 

2. analyze and interpret the meaning of the information; 

3. act on the results to solve problems and make decisions; 

4. communicate with users regarding their feedback and follow-up ac­
tions; 

5. negotiate environmental outcome with users. 

A brief description of each stage follows. 

1. Collecting Information 

Information is collected by employing established social science methods and 
market research techniques. User surveys, focus groups, key informant inter­
views, building walk-throughs, planning or building committees, and sugges­
tion boxes, are all techniques for gathering data. These techniques yield data 
from occupants about their use of the space that can be analyzed: the data are 
turned into useful information that finds its way to the individuals and groups 
in the facilities organization that can and will make use of it in proactive deci­
sion-making. 

Once the data are collected and analyzed, occupant feedback can be inte­
grated with information on the building's technical systems' performance, on 
budget availability, on work-groups' expansion needs, on product changes, on 
work-force shifts, and on other useful combinations. 

2. Interpretation 

The interpretation of data turns it into information. The data received from 
building users are examined and turned into information about building 
conditions: statistical results only acquire their meaning when they are related 
to physical reality. For example, in a situation where 75 per cent of respondents 
are critical of air quality, this could be due to odors, to over-heated space, to 
dusty, dry or stale air. Additional measurements by instruments that count par-
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ticulates, evaluate contaminants, and measure C02 levels may be useful at this 
stage. 

If data on office location are collected together with occupants' environmen­
tal ratings, then the results might, for example, indicate more discomfort with 
air quality on floor 8 than on other floors in the building. This becomes useful 
information when conditions on floor 8 are examined only to find that an un­
vented print machine is operating on that floor, or that large numbers of paper 
files are changing hands there in the course of the day, or that there is simply a 
larger amount of desktop computer equipment on that floor. The focus of occu­
pancy feedback is on understanding not just the comfort of occupants, and not 
just the building's technical performance, but on the interaction between users and 
buildings that is peculiar to each location of a work-group performing its set of 
tasks in a specific physical environment. 

3. Follow-Up Action 

Acting on the results of an occupancy feedback initiative may mean assigning 
resources to solve an identified problem, but it may also mean collecting more 
information about the problem. A decision-maker may decide not to spend 
money on a particular problem at a particular time, either deferring it, or deter­
mining the building inappropriate for that degree of investment. Most com­
monly, however, acting on the results means using them to diagnose functional 
comfort problems in order to make decisions regarding problem solutions. 

Different members of facilities teams need different information, and follow 
up in different ways. Feedback on lighting, noise problems and space use is 
useful to those responsible for design, construction or engineering projects. Real 
estate staff, responsible for site selection and lease negotiations, value informa­
tion about temperature and ventilation conditions as indicators of mechanical 
system performance, and about lighting comfort, that can be applied to their cri­
teria for the selection of space. Tenants use occupant feedback to establish con­
ditions for leasing space and to negotiate solutions to problems with their 
landlords. Building managers want to know what priorities to set on building 
improvements and repairs that they are conSidering in order to be most respon­
sive to users' priorities. 

It is important to note that the implications of following up on functional 
comfort feedback from users may involve many levels of an organization in ad­
dition to facilities staff. This is one of the key ways in which facilities issues be­
come integrated with the business operations of the organization. For example, 
indications of spatial problems resulting from insufficient file storage space may 
better be responded to through rules and practices about paper processing, in­
cluding report production, document storage, and paper supplies, than by try­
ing to increase amounts of file storage space. Such policies may be the 
responsibility of the head of a department, or of a vice-president of administra­
tive affairs, or of the CFO. Paper storage often translates into big dollars when 
furniture standards, office size and ultimately rentable square feet are at issue. 
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In these ways, occupants' feedback is the business of the whole organization 
and is not limited to those responsible for buildings. 

Follow-up does not necessarily mean a commitment to resource expenditure. 
If feedback is being acquired to test the success of a new furniture installation, 
for example, then a commitment to follow-up means understanding the results 
and incorporating the feedback into plans for future installations. In fact, fol­
low-up action covers just about any action except ignoring the feedback once it 
has been requested. And yet, without adequate preparation, in large organiza­
tions, ignoring the results is often what is most likely to happen. 

4. Communication 

It is difficult to separate follow-up action from communication because commu­
nication must be ongoing as actions are taken in response to users' feedback, if 
the action is to be effective. Communication between managers and occupants 
starts at the data collection stage, when occupants are first informed about the 
purpose of their participation. The opportunity to provide data is itself a form 
of communication: in occupants' minds, managers are asking their opinions 
and giving them an opportunity to express themselves. 

This does not mean managers have to act immediately to solve all problems 
that users have identified; some of the information can be acted on at once, 
whereas other results require lengthy planning before follow-up action is agreed 
on. When user feedback identifies problems that cannot be solved, managers 
also need to communicate the decision not to act, so that occupants have realis­
tic expectations of what can and cannot be changed. 

Figure 3.2 indicates the cyclical nature of the building occupant feedback 
loop. Managers' decisions affect employees; the employees, in their capacity as 
users of the bUilding, provide feedback to managers about the impact on them 
of building decisions; decision-makers use the feedback information to make 
better decisions. Communication is valuable between building users and man­
agers because of the opportunity it affords to negotiate a functionally comforta­
ble work environment. 

5. Negotiation 

Negotiation refers to the process that management pursues if it wants its deci­
sions about follow-up to occupants' feedback input to be effective. To initiate 
negotiation, decisions are communicated to occupants in a rational way with ex­
planations of budgetary or other limitations on solutions to problems. Although 
this procedure sounds obvious in terms of how decisions might be taken in 
other parts of an organization, it is not usually applied to workspace issues. In 
fact, it is as unusual for facilities managers to communicate clearly with occu­
pants about their building as it is for occupants to explicitly identify their job re­
quirements to buildings staff. But if an occupancy feedback system is initiated, 
the effects of building-related information exchange and negotiation are: 
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Figure 3.2. Cyclical nature of the building feedback loop, showing the relationship 
between users' feedback and managers' decisions. 

• to encourage people to take responsibility for their own physical environ­
ment, 

• to engage facilities personnel in the business activities and objectives of the 
organization, and vice versa, 

• to teach coworkers to reach consensus regarding the environmental quality 
they need as a group, based on the functional comfort requirements of their tasks. 

An effective occupancy feedback system sets in motion the negotia­
tion of environmental quality between occupants and managers at the 
outset. The negotiation process is the most important element of the oc­
cupancy feedback system and it is a direct result of the quality of occu­
pant-manager communication. Environmental negotiation with 
employees is a key mechanism by which facilities and real estate staff 
can engage in the business mission of the organization; and it comes 
about more effectively through eliciting occupant feedback on func­
tional comfort than from measuring their level of satisfaction with 
services. Getting users to rate how well the office lighting enables them 
to do their work, for example, provides focused information that can be 
applied to negotiating with designers and managers the changes that 
need to be made to lighting, within the context of affordable technology 
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and the limitations of the building (such as ceiling height). 
Environmental negotiation does not work if managers use their infor­

mation to repudiate employees' opinions. For example, complaints 
about thermal comfort may lead the facilities staff in a building to carry 
out instrument measurements in the problem areas ostensibly to deter­
mine technical solutions to the problem, but more probably to find out 
if the users are right. If thermometers show normal temperature and 
humidity readings, managers may be tempted to communicate this to 
the uncomfortable occupants as a way of informing them that the prob­
lem has been solved, or, worse, does not exist. But occupants' thermal 
discomfort does not disappear when they are told they do not have it. 
In fact, it may worsen: there has been no negotiation. To solve linger­
ing complaint problems like this one, it is more effective to provide oc­
cupants with information about how their thermostats work, and the 
zones they control, to ensure that their desks and chairs are not placed 
up against large windows, and that no-one is seated under a ceiling dif­
fuser that is blowing cold air. In some buildings, such problems are 
solved by enclosing thermostats or locking them, or even by disconnect­
ing them and concealing the connected temperature sensors so that peo­
ple may adjust the thermostats as much as they like without 
unbalancing the system and adversely affecting environmental condi­
tions. 

In summary, communicating and negotiating environmental out­
comes with users of a building ensure that the decisions made on the 
basis of feedback information are effective. Environmental intervention 
based on the concept of the user and the environment as an interactive 
and dynamic system is more likely to solve environmental problems, to 
increase the work effectiveness of employees, and to reduce the costs of 
operating and maintaining buildings. In Senge's teams, this approach 
recognize the "reciprocal flow of influence" between users and build­
ings; it goes further than "gathering opinions about an act". 

As the Bank of Boston example described in Chapter 1 demonstrates, 
an attractive and well-managed building attracts customers as well as 
well-qualified employees. To employees it can signal concern for their 
welfare, to clients a quality product, and to competitors it can signal 
success and a competitive edge. Well-managed real estate in a desirable 
location is a valuable asset and one that deserves to have resources in­
vested in it if it is to make money for the organization. Problems such 
as indoor air pollution in an office building impede worker productivity 
by increasing time off the job, absenteeism, lateness, and, ultimately, 
staff turnover. Removing or at least alleviating such problems and in­
creasing the quality of the building's environment increases organiza-
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tional profit by reducing these costs. Much as companies like Body 
Shop International have substituted public support for environmental 
causes for conventional advertising, so companies like Bell Canada cre­
ate a favorable image with their customers, investors, and employees by 
socially responsible property management practices: recycling waste, 
conserving energy, investing in the health and comfort of workers, and 
not consuming nonrenewable resources. Forward-looking companies 
are increasingly inclined to invest in their buildings in ways that enable 
facilities departments to operate as asset managers-"designing and 
maintaining a facility for competitive marketability"-rather than as 
cost centers. 24 

Failing to acknowledge to importance of the employee-environment 
relationship is not only inefficient and a wasted opportunity, it can also 
be expensive. Employees in one telecommunications company whose 
fears about indoor air pollution were not taken seriously, cost their 
company an estimated twelve million dollars when they evacuated two 
floors of an office building for seven days. Extensive testing and inves­
tigation failed to identify the cause of the odors that people reported, 
but the local health and safety enforcement body refused to allow the 
workers back inside the building. People went back to work after a 
week, but the cause of the odors was never found. This situation could 
have led to ongoing mistrust and an adversarial relationship between 
occupants and managers. However, on the occasion of the second 
walkout, more than a year later, building managers changed the situa­
tion by acting differently. They responded immediately with air quality 
testers, instruments, and advice; they moved occupants out of the of­
fending areas; and they listened to each and every individual report 
about the supposed air quality problem. This time, there was no walk­
out; people were calmed and went back to work within 24 hours. The 
health and safety enforcers did not need to get involved, and the situa­
tion was saved. Building staff themselves attributed this avoidance of 
catastrophe to the rapid opening up of a clear line of communication 
between managers and occupants and to being available to discuss the 
problem with users before panic occurred. 

Negotiating outcomes is more realistic that trying to create a perfect 
fit between employees and their workspace. As people's tasks change 
their knowledge and awareness and their work-group relationships, so 
do their environmental priorities; and most companies find it costly to 
keep replanning space and changing layouts. Replacing the ideal image 
of a perfect fit between users and their environment with a process of 
information exchange and negotiation that targets optimal functional 
comfort is a more cost-effective approach to space decision-making. 
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There is no single successful measure or final physical solution; there is 
only more or less money to spend, more or less manpower available, 
and a physical building which is not perfect. Successful communication 
and negotiation between building occupants and managers has a bene­
ficial effect on the organization's bottom line; failed or nonexistent com­
munication can be catastrophic. 

Soliciting occupant feedback is the basis for environmental negotia­
tion; responding to it is the next step; and managing the process of 
communicating results and negotiating follow-up actions to occupants 
is the third and crucial step. These "small steps" for the people in­
volved in managing buildings can turn out to be a "giant step" for cor­
porations in turning their buildings into worthwhile and long-term 
assets. In the following chapter, we examine one approach for eliciting 
feedback from occupants of office buildings that can be applied directly 
to turning the workspace into a tool for work. The Building-In-Use As­
sessment system measures occupants' functional comfort in terms of 
those elements of the physical environment that have impact an on oc­
cupants' performance at work and generates results that feed directly 
into the stages of follow-up, communication, and negotiation. 
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CHAPTER 4 

BUILDING-IN-USE 

ASSESSMENT: AN 

OCCUPANCY FEEDBACK SYSTEM 

"Failure to wring every benefit out of the most expensive 
capital asset most companies ever have would not be 
countenanced in any other aspect of corporate life" 

John Seiler 

HOW BUILDING-IN-USE ASSESSMENT WORKS 1 

Building-In-Use Assessment is a measuring tool to evaluate workspace 
from the point of view of the people using it. BIU Assessment produces 
data in a form that can easily be used by decision-makers to make 
changes to the workspace that they are sure will improve functional 
comfort and therefore the ability of workers to get their work done. 
Building-In-Use Assessment is not a research approach to the evaluation 
of buildings, like Post-Occupancy Evaluation. It is an action approach: it 
provides a measurement of occupants' perception of the physical envi­
ronment in a readily understood and actionable form. 

A company leasing some 30,000 square feet in a downtown office 
building was in the process of renegotiating its lease agreement with 
the property owner. The CEO recognized that some reduction in his 
staff might mean the firm was occupying too much space, but the land­
lord was offering very attractive terms for the same amount of space on 
another floor, including an offer to build out the space to the company's 
specifications. The CEO could not estimate the potential value to his 

66 
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workers of having a redesigned workspace-the current one had not 
seemed to pose any problems-nor did he have a tangible way of trad­
ing off the inconvenience and cost of a move with the potential advan­
tage of better office space, especially in view of the uncertainty 
regarding future space needs. 

To make the right decision for his company, the CEO decided to find 
out directly from his staff how well the existing space suited their work 
behavior. And rather than asking around informally if they liked their 
space and were comfortable in the building, he used a technique called 
Building-In-Use Assessment to enable him to measure which groups 
had enough space and which could use more, for file storage for exam­
ple; which were working on computer screens and needed to be 
shielded from window glare and bright overhead lights; which were of­
ten out of their office and were amenable to shared workspace such as 
"hotelling"; and, finally, how those groups that might be losing staff 
might replan their space: larger individual workstations or more shared 
and team workspace. 

The BIU Assessment process, in which data were gathered and ana­
lyzed, interpretations were provided, and follow-up action negotiated, 
gave the CEO the answers he needed. The process took a little longer 
than conventional space occupancy decisions do, but the cost was one­
time and fractional compared to the differential over the long term be­
tween the two options the tenant was considering. On the basis of the 
BIU results, the CEO directed his administrator to negotiate a new lease 
on the same space, with an option to shrink it down within two years 
and with the landlord bearing the costs of space improvements. In car­
rying out these renovations to the space, the CEO was able to accom­
modate his work-force in a smaller more efficient configuration with the 
full support and approval of his staff who saw the effect of their input 
into the process, and who learned themselves through the BIU Assess­
ment how to make better use of their physical environment as a tool for 
work. 

The BIU occupancy feedback system employs organized and meas­
ured occupants' perceptions of their work environment as information 
to guide accommodation decision-making. Being systematic, rather than 
oriented to immediate problems and crises, the results of a Building-In­
Use Assessment can be used to plan and allocate resources to building 
maintenance and repair, to replan and design office space, and to solve 
occupants' problems in cost-effective and manageable ways. Most im­
portant, a systematic approach to measuring occupants' functional com­
fort such as Building-In-Use Assessment encourages constructive 
communication between building occupants and managers which guar-
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antees the usefulness of the information collected from occupants about 
their buildings. 

More typically, feedback from occupants is in the form of individual 
complaints, and it is facilities managers or space planners who make 
decisions about space, not the CEO. The former usually do not have a 
systematic way of responding to occupants' complaints: aware of the 
shortcomings of their buildings, most are forced to struggle to find the 
resources necessary to maintain quality service to building users. Man­
agement-by-responding-to-complaints does not help managers budget 
for long-term improvements to offices, does not allow priorities to be 
set and met according to an established workplan, and does not allow 
business managers, like the CEO described above, to incorporate func­
tional comfort into their business strategy. BID Assessment is a system 
of managing feedback so as to inform management decisions, rather 
than reacting to individual complaints with piecemeal services and 
solutions. In this way, accommodation issues are linked with corporate 
strategy, and are ultimately related to strengthening the competitive ad­
vantage of business units. 

AN INTRODUCTION 
TO BUILDING-IN-USE ASSESSMENT 

The BID Assessment system is based on the following key premises. 

1. It is only necessary to collect as much information as can be proc­
essed into follow-up actions and decisions, and no more. 

2. The critical dimensions of the work environment to be assessed are 
those that affect the performance of work, which include those that 
affect team interaction and creative problem-solving. 

3. A building's performance can and should be evaluated by its occu­
pants in terms of the activities for which they use the building. 

4. Feedback from users is not worth collecting if it is not integrated into 
an ongoing process of planning and action which guides change, 
solves problems, and aims at an overall increase in quality of the 0-
A relationship. 

Designed originally to evaluate the quality of government offices in 
Canada, BID Assessment uses a standardized occupant survey to collect 
data on seven key functional dimensions of the workplace environment, 
listed as follows. 2 
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Air Quality: computed from ratings of air freshness, air circulation, and 
ventilation comfort, occupants also assess dryness of the air, whether there 
are odors, and if temperatures are too warm. 

Thermal Comfort: computed from ratings of temperature fluctuation, and 
"temperature comfort"; occupants also assess if temperatures are too cold, 
if there are drafts, and, if temperatures are too warm. 

Spatial Comfort: computed from ratings of furniture comfort, amount of 
space, and adequacy of work and personal storage space; occupants also 
assess access to meeting rooms and spatial layout. 

Privacy: computed from ratings of visual privacy, voice privacy, and tele­
phone privacy, occupants also assess amount of visual contact with the 
rest of the workspace. 

Office Noise Control: computed from ratings of noise distractions, general 
office (background) noise levels, and specific noises of voices and equip­
ment. 

Building Noise Control: computed from ratings of noise from the air han­
dling systems, noise from electric lights, and noise from outside the build­
ing; occupants also assess noise problems from office cleaners. 

Lighting Comfort: computed from ratings of how bright lights are, whether 
there is glare from lights, and "electric lighting comfort"; occupants also 
assess if colors are pleasant, whether there is glare from windows, and if 
they have enough light. 

The assessment works by comparing numeric ratings by occupants on 
each of these dimensions with normative scores in one of four Building­
In-Use databases which comprise a total of some 7,000 respondents 
from over 30 office buildings.3 The current database comprises scores 
from eight office buildings in the US and Canada, containing some 
3,900 cases. Using a normative approach to benchmarking, the BIU da­
tabase norms represent an average of occupants' ratings received from 
nine normal and unexceptional office buildings. They are not minimum 
scores from poor quality buildings, nor do they represent especially 
good quality space. The BIU norms provide a baseline of response to 
occupants' ratings of functional comfort conditions in modem office 
buildings against which new BIU scores from individual buildings can 
be assessed. 

Feedback from occupants on these seven dimensions constitutes an 
assessment of their level of functional comfort. By relating these scores 
to physical environmental elements, such as floor layout differences, 
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type of workstation, proximity to windows, air handling zone and other 
key locational attributes, a diagnostic analysis of the performance of the 
work environment for users is obtained. Unlike a conventional POE, 
BIU Assessment does not systematically investigate research questions, 
such as the impact of age, gender, job rank, and length of time in the 
building, on occupants' levels of satisfaction and comfort. And unlike 
the total quality feedback from customer satisfaction surveys, Building­
In-Use Assessment does target the seven specific dimensions of work­
space comfort to provide diagnostic, and, eventually, actionable 
information. Using functional comfort as a yardstick means that if peo­
ple are uncomfortable in their work environment, it makes little differ­
ence to decision-makers whether it is due to their age, sex, or length of 
time in the building, but a big difference to know precisely the type and 
extent of the discomfort in order to be able to respond. 

BIU Assessment is action-oriented rather than research-oriented in 
that its results target follow-up action and not reasons for people's 
behavior. Its analytic framework determines patterns of comfort and 
discomfort throughout a building based on users' experiences and 
perceptions. BIU Assessment in fact uses the building occupant as a 
sensing device: unlike a typical measuring instrument, the occupant 
does not need calibration. She works in the same environment every 
day of her life and is acutely aware of the ways in which the workspace 
environment affects her performance. Like Poe's "purloined letter", this 
obvious information is waiting to be gathered and used to improve her 
work environment, to improve her functional comfort, to improve pro­
ductivity, and to make the physical environment into her tool for work. 

Each of the BIU ratings incorporates the many influences on people 
in buildings, not by isolating and measuring each physical and psycho­
logical cause separately, but by making the individual user's own per­
ception or judgment of the environment the data point. For some 
technicians, this focus on the user's experience feels like too much of a 
concession to subjectivity. However, the control exercised in an occu­
pancy feedback system is the control of consensus: each individual's 
score is grouped for analysis, thus canceling out the effects of subjective 
differences. Moreover, as pointed out in the previous chapter, the ef­
fects of corporate culture, group values, and individual differences legit­
imately affect an individual's assessments because these conditions 
affect the judgments and perceptions of all employees and need, there­
fore, to be considered when interpreting the resulte and generating 
problem-solving recommendations. 

The BIU survey can be initiated by anyone with a concern for health, 
safety and comfort in the office environment, whether a union repre-
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sentative, a CEO, a business unit manager, a facilities manager, or 
employees. The cost of distributing a short questionnaire, entering the 
data into a computer, and calculating the scores on the seven BIU di­
mensions is relatively insignificant. If it is connected with a renovation 
or a retrofit to part of an existing building, the cost may be 10 percent-
15 percent of the price of a small renovation, dropping to 1 percent-5 
percent of a large-scale building retrofit or new design. If the survey is 
simply an assessment of existing condition, and or associated with a de­
sign project, the cost can be controlled by defining how many users to 
survey and how much time to spend interpreting and acting on the 
results. The real costs of getting feedback from users is the introduction 
of a major new source of information into the existing decision-making 
system. More significant costs are likely to be incurred as staff take time 
to examine results, discuss what they mean, and decide what to do 
about them, especially if they decide to survey building users on a reg­
ular basis. 

If Building-In-Use Assessment is used to develop a normative data­
base for an organization, so that scores from individual floors or build­
ings can be compared to the norms for the organization, costs may be 
associated with database development. Some time and money are re­
quired to design and set up the database, to manage it so that it re­
mains current, and to devise simple access software for designers, 
managers, and other decision-makers concerned about accommodation 
issues (see the first case study on BIU and database development in a 
large international organization, reported in Chapter 9). However, these 
costs should be evaluated against the potential benefits to the organiza­
tion of having such a tool. 

CARRYING OUT BUILDING-IN-USE ASSESSMENT 
BIU Assessment uses a short survey questionnaire that is handed out 

to all building occupants. It is possible to sample a building and have 
accurate statistical results, but most companies prefer to involve all 
their employees in the survey in the interests of fairness and employee 
participation. The questionnaire comprises 22 rating scales of ambient 
environmental conditions with two additional scales to measure global 
judgments of comfort and satisfaction. Respondents are invited to write 
in II Additional Comments" in an open-ended format. Each item on the 
questionnaire asks the respondent to assign a rating between 1 and 5 in 
response to each question, where 1 is uncomfortable or bad and 5 is 
comfortable or good. A computerized calculation transforms the 22 rat­
ings into scores on seven critical Building-In-Use dimensions. The scores 
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on these seven Building-In-Use dimensions, also between 1 and 5, form 
the Building-In-Use Profile. While individual scores indicate occupants' 
assessments of individual work-spaces, the profile indicates occupants' 
assessments of functional comfort for the whole building. A summary 
of the technical underpinnings of Bulding-In-Use Assessment (including 
the BIU questionnaire) is provided in the Appendix. 

The seven scores of the Building-In-Use Profile for a particular build­
ing or space in a building-once they have been received-are com­
pared to the normative scores of the BIU database to benchmark them 
relative to normal office buildings in North America. The BIU database 
is newly constructed every few years, as data are collected from newer 
buildings. Company-specific BIU databases are also constructed from 
data gathered in that company's buildings so that organizations can 
compare specific buildings to their own stock. Table 4.1 shows how the 
normative scores in the BIU database have evolved. 

Table 4.1. Evolution of Normative Scores in BIU Database 

BIU Dimension 
on a scale of 1 to 5 

Air Quality 
Thermal Comfort 
Spatial Comfort 
Privacy 
Office Noise Control 
Building Noise .Control 
Lighting Comfort 

First BIU norm 
1984-88 

2.3 
2.8 
3.3 
2.3 
2.9 
4.1 
3.3 

Second BIU norms 
1989-93 

2.5 
3.1 
3.3 
2.9 
3.0 
3.9 
3.6 

There are two BIU databases from which BIU norms have been calcu­
lated and two proprietary BIU databases. The first BIU database com­
prises 2,800 respondents working in five Canadian government office 
buildings surveyed in the mid-eighties. 4 The second and current data­
base, as indicated in Table 4.1 mentioned above, comprises scores from 
eight U.s. and Canadian office buildings surveyed between 1989 and 
1993. These scores represent average-to-good quality private sector 
leased and owner-occupied office space in various cities and suburbs. 
Buildings surveyed in Europe and those with special and/or uncom­
mon characteristics are not included in the calculation of norms in order 
to ensure that the BIU norms represent a typical or average North 
American office building profile. 
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The primary differences between the two sets of buildings from 
which these scores are drawn explain the shifts in the normative scores. 
In the case of the buildings in the first BIU database, computer technol­
ogy was just beginning to be introduced. Many workstations had com­
puter terminals, but not all, and hardly any had more than one. 
Printers were more likely to be impact (noise-g~nerating) than laser 
(heat-generating). Some 30 percent of workstations were in perimeter 
locations and 70 percent in the interior of floors. There were more 
open-plan than enclosed offices in the sample. By the time data were 
collected for the second database, computer technology was fully intro­
duced in most buildings, with the attendant problems of heat-genera­
tion, lighting and ergonomics. There are more corporate than 
government offices in the second database. Also, there is a higher pro­
portion of enclosed offices relative to open plan in this sample, and, 
generally, more task lighting and window access to improve the light­
ing comfort norm. 

The differences between the scores of the Building-In-Use Profile for 
a particular building and the normative scores from the BIU database 
comprise the Building-In-Use Index. An example of the results of a BIU 
Assessment (using the first set of BIU norms)is shown in Figure 4.l. 
Building X's scores are compared to the BIU norms; the BIU Index diag-

I_ BIUNORM o BUILDING X I 
INDEX = -0.1 -0.1 0 0.3 0.2 0.1 

5 

4.5 

4 

3.5 

3 

2,5 

2 

1.5 

Air Thermal Spalial Privacy Office Building Lighting 
Quality Comfort Comfor1 Noise Noise Comfor1 

Figure 4.1. Example of a Bulding-in-Use Profile, showing the scores received from 
a building and compared to the BiU norms. 
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noses the relative positive and negative assessments of functional com­
fort in this building. In this example, lighting comfort, with an Index 
of -0.5, is the highest priority for needing improvement. Air quality 
and thermal comfort, with indices of -0.1, are almost normal. The best 
rating is on office noise control plus (0.2), which occupants find func­
tionally comfortable: managers might do well to understand more 
about why this particular dimension is so successful in this building. 

A building's BIU Index is the critical indicator to set priorities for fol­
low-up action. On the basis of statistical analysis indicating the relative 
significance of each score's deviation from the norm, managers can tar­
get those items which require urgent intervention, and those which are 
questionable, adequate, and excellent. Statistical analysis of the BIU da­
tabase demonstrates that, although all seven BIU dimensions are signif­
icant in predicting employee productivity, morale, and sense of health 
or well-being, not all are equally important in predicting these three be­
havioral outcomes. Table 4.2 shows how important each BIU dimension 
is in contributing to employees productivity, morale, and well-being. 5 

Table 4.2. Relative Importance of BIU Dimensions 

Productivity 

Spa tial Comfort 
Office Noise Control 
Air Quality 

Morale (Satisfection) 

Spatial Comfort 
Privacy 
Lighting Comfort 

Health (Well-Being) 

Air Quality 
Thermal Comfort 
Lighting Comfort 

Building noise control is the only Building-In-Use dimension not in­
cluded in this table. This absence does not mean it is not significant, 
but rather that it is not one of the three most significant environmental 
contributors to these behavioral categories. 

APPLYING BIU RESULTS TO PROBLEM SOLVING 
Table 4.3, f:he stages of BIU Assessment are related to the five stages of 
an occupancy feedback system described in Chapter 3. The best way 
to condemn a report or a database of information to the scrapheap is 
to generate it without a clear idea of why it is needed. To be suc­
cessful, a BIU initiative must include at the outset a clear statement of 
the way the information is to be used. On the other hand, in large or­
ganizations with complex decision-making processes, it is seldom obvi­
ous without careful study who will benefit most from occupant 
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Table 4.3. Stages of BIU Assessment Relative to Stages of Occupant Feedback System 

Stage 

1. Collecting 
information 

2. Analysis 
and interpretation 

3. Action 
and follow-up 

4. and 5. 
Communication 
and negotiation 

Building-in-use Assessment 

• Identify reasons why occupant feedback is needed 
• Identify who will be user/consumer of results 
• Distribute BIU questionnaire to all occupants 
• Ensure questionnaire is completed and returned 

• Analyze questionnaire data and compute scores on the 
seven BIU dimensions of workplace comfort 

• Compare BIU ratings with database norms and compute 
BIU Index scores 

• Discuss results with facilities staff and technicians, 
employees and managers, and other interested parties: 
establish meaning of results in terms of actual 
environmental conditions of work 

• Decide how to follow-up: decide who will take 
responsibility for implementing changes, acquiring 
resources, etc. 

• Develop recommendations for action: these include 
- disseminating information about corporate policies or use 

of equipment 
- retaining technical specialists for air quality sampling, 

lighting redesign, or other specialized intervention 
- changing FM practices or policies 

• Develop criteria for eventual environmental improvement, 
e.g., ergonomic criteria for new furniture 

Implement sequence of communications with employees: 
1. to acknowledge participation in survey 
2. to provide feedback on results of analysis 
3. to indicate changes or plans for changes 
4. to keep employees informed on actions as they are 

implemented 
5. to provide opportunities for employees to be aware of and 

have a say in actions taken. 

feedback nor how they will benefit from it. Some companies insist on 
including in the process employee representatives from the spaces to 
be surveyed in the process by establishing them on a committee for 
the Building-In-Use Assessment. This group can then be involved in 
data interpretation by providing explanations and discussion of the re­
sults of the survey. This stratesy helps ensure that the survey is well­
received by employees and that they fill in the questionnaire. It also 
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helps to facilitate the interpretation of results as well as to manage em­
ployee expectations regarding follow-up action. Other companies, 
however, shrink at the thought of including employees to that degree; 
still others feel they would be unable to convince building occupants 
to dedicate time to something like feedback on building conditions 
when they have so much more serious work to do. In these cases, the 
organizational culture and norms of behavior indicate other appropri­
ate routes and strategies to ensure that employees are as informed and 
involved as possible. 

Interpreting BID data is critical to the success of BID Assessment. 
As well as expressing the goals and objectives of the occupancy feed­
back process in the corporate context, the data interpretation process is 
also a function of corporate culture and values. It can be structured, 
for example, as an inclusive process in which FM staff, middle manag­
ers, technicians, and employees all take part in discussions of results. 
Or this stage can be left entirely to expert consultants who connect the 
data from different parts of the building with physical conditions that 
can be measured in those areas and who can then generate technical 
recommendations for problem-solving and improvement. The most 
mileage to be gained in terms of improving communication, facilitat­
ing negotiation, and raising the level of functional comfort for occu­
pants at least cost is likely to result from the more participatory 
techniques. People who understand more about their accommodation 
and how it affects their work are likely to be more open to a range of 
possible changes; whereas, a list of recommendations from experts of­
ten looks and feels like something that will cost too much money to 
implement. 

During data interpretation, creative ideas for problem-solving and 
functional comfort improvements are generated. In turn, these creative 
ideas can be negotiated between users and managers, depending on the 
nature of the results and the degree of user involvement. In a recent, 
straightforward example, BID survey results indicated noise discomfort 
in one section of the second floor. Interpretation revealed this to be at­
tributable to a heavy fire door banging loudly every time someone used 
the fire stair. The facilities manager did not react defensively but was 
able to state publicly to building occupants that his efforts to solve the 
problem had so far failed. From feeling accusatory towards him, the 
employees shifted to an appreciation of his efforts on their behalf, and 
several useful suggestions were offered to try to solve the problem. Al­
though occupants' level of physical comfort did not immediately im­
prove, the positive experience of discussing a shared solution to the 
problem increased their mental comfort. They felt considerably less 
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negative towards both building environment problems and towards 
building management. 

Before building changes can be made to solve a problem, instrument 
measurements are sometimes required in order to determine the true 
source of discomfort. For example, survey data indicating air quality 
discomfort may reflect a range of causes that need to be measured be­
fore the specific problem in that building can be identified. Instruments 
are available to study airborne pollutants as well as number of air 
changes per hour, overheating, or other malfunctions of the mechanical 
systems. Unfortunately, as pointed out in the previous chapter, such 
follow-up measurements are often used, not to clarify and define a 
functional comfort problem, but to test whether or not users' com­
plaints are right. As will be discussed in later chapters, getting feedback 
from users in order to prove to them that they are wrong is profoundly 
contrary to the spirit of the feedback exercise and contradicts the as­
sumptions that underlie the functional comfort concept. This use can 
backfire for the organization. Using instruments to help interpret func­
tional comfort ratings, on the other hand, helps to indicate problem lo­
cations and likely causes, so that follow-up actions can be specified. 
Useful directions for data interpretation are discussed for each of the 
seven BIU dimensions in detail in the chapters that follow. 

COMMUNICATION WITH OCCUPANTS 
Critical to the success of any follow-up strategy is good communication. 
Completing a survey form encourages employees to believe that their 
opinions are being sought for a reason, and that action will follow. To 
avoid bad feeling, it is advisable to let occupants know that survey re­
sults have been processed and actions are being considered as soon as 
possible after the completion of the survey. In some cases, managers 
fear informing occupants about survey results in case this causes occu­
pant expectations to increase. However, as almost any good therapist 
will affirm, the first step towards effective communication is for one 
side to acknowledge what the other side has said. 

It is usually not necessary to tell occupants which specific actions are 
being considered in order to establish communication and ensure that 
people do not feel that their input has been ineffective; it is sufficient to 
follow-up with some kind of response. Communication can and should 
begin before negotiation over specific actions. People's expectations of 
a survey in which they have participated are, first, that they have been 
heard and their input received; second, that something will be done to 
solve the problems they identified. They do not expect the solutions to 
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arrive immediately, but they do expect to see some movement in this 
direction. It is not therefore always necessary to have solutions identi­
fied, financed, and approved before communicating with occupants. 
The need for evidence of follow-up action becomes pronounced after 
occupants have had repeated opportunities to express themselves and 
managers have had ample opportunity to take action. 

BID Assessment generates recommendations for follow-up actions 
ranging from small-scale low-cost changes, such as moving the desks of 
people who report cold drafts from sitting adjacent to windows, to ex­
pensive long-term solutions like replacing workstation furniture with a 
better and more ergonomically responsible design. Actions are more 
likely to be taken to improve those BID dimensions which receive neg­
ative ratings as these indicate likely or actual problems. Normal or pos­
itive ratings do not warrant corrective action, although a more detailed 
understanding of why something is particularly comfortable or success­
ful in a space adds valuable knowledge to inform future decision-mak­
ing. Some of the actions recommended as a result of BID analysis are at 
a policy level and only indirectly affect the physical environment. For 
example, where a company's paper storage problems have resulted in 
rooms full of files and bookcases, in windowed office space used for ar­
chives, and have inhibited airflow due to high storage cabinets and 
cluttered floors, a company-wide policy regarding limits on amount of 
paper file storage permitted per person, or an investigation of replacing 
paper with laser disc storage, might be recommended. In the case of 
the CEO described at the beginning of this chapter, the BID follow-up 
was designed to clarify the situation for decision-makers, and only used 
secondarily to help the space design process after the decision had been 
taken regarding the future of the company's O-A relationship. 

Typically, the approach to following-up on occupant feedback needs 
to be planned as soon as BIU Assessment starts. Small, inexpensive 
changes can be carried out immediately; others need budgetary approv­
als; and still others have to wait for the next fiscal year. Some are out­
side the province of building management and have to be passed on to 
business managers or policy-making groups. In large organizations, an 
action plan based on occupancy feedback has the greatest chance of suc­
cess if it is developed by a team of individuals from different parts of 
the company. This team approach also ensures the integration of ac­
commodation with business strategy. Each action that is recommended 
on the basis of the interpretation of BID results can be reviewed, dis­
cussed, and expanded by staff, and finally shared with senior manage­
ment and committees of building occupants. As well as familiarizing 
facilities and space planners with the strategic concerns of each business 
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unit, such a process makes it incumbent on business managers and stra­
tegic planners to develop corporate accommodation strategy. This ap­
proach uses the assessment of employees' functional comfort as an 
integral element of accommodation strategy. 

After a BIU Assessment has been completed, and environmental 
corrections have been made for immediate functional comfort improve­
ments, additional surveys can measure the degree of improvement ex­
perienced by occupants, can compare space quality across buildings, 
can help set priorities on where to allocate resources to gain the great­
est improvement, and can eventually establish an in-house standard of 
environmental quality for the workspace. An informed accommoda­
tion strategy incorporates BIU-derived action recommendations into a 
long-term plan for asset management of the company's space, equip­
ment, and other capital investments. This plan, in tum, guides capital 
budget expenditures according to the priorities of the survey results 
while at the same time respecting both the constraints on resources 
available to management and the built-in limitations of building tech­
nology and performance. 

BUILDING-IN-USE ASSESSMENT IN PRACTICE 
BIU Assessment was used by two very different companies who 
wanted to build functional comfort assessment into their accommoda­
tion planning. The two examples described here show how corporate 
planners can use the qualitative parameters of functional comfort and, 
through BIU Assessment, quantify them to a degree that makes them 
useful to O-A decision-making. Although qualitative assessments 
based, as they are, on users' perceptions, may not always be accepted as 
a scientific approach, structured ways of incorporating people's feelings, 
hopes, fears~ biases, blind spots and overall attitudes into decision-mak­
ing are valued in organizations. Innovative management approaches 
incorporate these qualitative elements into planning in order to prevent 
human nature from sabotaging otherwise rational decision-making.6 So 
while some technical types find BIU Assessment too qualitative because 
the scores are not produced by a piece of equipment whose measure­
ment accuracy is demonstrable, other management-theory types find 
BIU Assessment too quantitative because it does not go far enough to­
wards incorporating human nature and social processes in its 
approach. However, in practice, the in-between nature of BIU Assess­
ment makes it a useful first step towards involving users in a dialogue 
about their workspace, as the two cases described below will show. 

In these examples of how BIU Assessment works, key decisions were 
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being made about space needs, occupancy, and the future of the com­
pany, and each organization used BIU Assessment to advance its under­
standing of its O-A relationship and to make decisions about its future 
that were not simply based on square footage calculations. The first ex­
ample is a manufacturing firm that was facing drastic reductions in the 
number of government contracts it received and was looking to increase 
its efficiency. In the second example, a large law firm carrying out ex­
tensive renovations feared that the design process being employed 
would not take people's needs into account unless a deliberate effort 
was made to do so. 

The manufacturing company occupying a campus-style set of build­
ings in the suburbs of Boston was looking to regroup its staff in fewer 
buildings to avoid layoffs and at the same time reduce costs. The facil­
ities managers wanted to: 

• establish the viability of the renovation and redesign decisions they 
had made in certain buildings, 

• determine whether expensive mechanical upgradings in some of the 
older buildings were needed, and 

• assess systematically the impact on the staff in one building of work-
ing in a windowless office space. 

Facilities staff wanted to be able to use the occupancy feedback data to 
demonstrate to senior management that facilities dollars were being 
well-spent, and to show where and how employees could be regrouped 
efficiently without sacrificing productivity. 

Employees in three buildings were surveyed using BIU Assessment. 
The occupants-highly trained professional and technical personnel 
with engineering backgrounds-were neither expecting nor were ex­
pected to have heavy involvement in the space planning process, but 
they responded well to a survey of their functional comfort ratings, ex­
pressing themselves freely and abundantly in the written comments 
section of the survey questionnaire. In all, three surveys were carried 
out. In survey I, data were collected from occupants of Building A, a 
newly renovated building which had been converted from an older 
building, with new spatial layouts, new systems furniture, improved 
lighting, and an upgraded air handling system. This evaluation pro­
vided feedback to facilities staff on the success and correctness of their 
planning and design decisions in terms of the impact these decisions 
had on employees' experience of the work environment. Surveys II and 
III both took place in Building B: a single-story converted warehouse. 
Survey II was distributed while the space was windowless, shortly be-
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Figure 4.2. Building-in-Use Profile of Building A. 

fore the renovations were implemented. Survey III took place some six 
months later, after windows had been installed and some other renova­
tions completed. In this way, before and after results could be com­
puted for the same group of occupants. The results of Survey I (shown 
in Figure 4.2) compared to the BIU norm show that the renovated work 
environment in Building A is close to normal on most dimensions, with 
the exception of Privacy. As a result, the facilities team felt comfortable 
recommending to senior management that the upgraded work environ­
ment of Building A be used as a standard for the quality of office space 
across the campus. 

Figure 4.3 shows the comparison between the Survey II (before the 
renovation to Building B) and Survey III (after the renovation to Build­
ing B). These results show that adding windows, painting walls and 
changing the carpet improved not only lighting comfort and spatial 
comfort, but air quality and thermal comfort as well. Only privacy and 
noise control are lagging, but facilities staff were able to demonstrate to 
senior management that the $280,000 they had spent on upgrading the 
workplace had in fact measurably increased functional comfort; in other 
words, that people were working better in spite of the relatively modest 
amount spent. 
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Figure 4.3. Comparison between BIU Assessment results from the first and second 
survey of Building B. 

However, the figure shows that in spite of the increases in occupants 
ratings of air quality and thermal comfort, these are still below the BIU 
norms, demonstrating that although related renovations can have a psy­
chological impact on perceptions of indoor air quality, occupants can 
still tell the difference between the appearance of improvement and the 
real thing. Therefore, in order to determine those areas in which the 
newly renovated Building B meets or fails to meet the company stand­
ard set by the renovated Building A, the results of Survey III (Building 
B after the renovation) were compared with the results of Survey I 
(Building A, the company's standard). 

The results shown in Figure 4.4 indicate that Building B is less func­
tionally comfortable than Building A on most of the BIU dimensions, 
except for thermal comfort and lighting comfort. Facilities staff used 
these results to demonstrate to management how much additional ex­
penditure on Building B would be necessary to bring it up to the stand­
ard set by Building A. Moreover, if the money had been spent on a 
ventilation system upgrade in Building B, rather than on the installation 
of windows, it is not certain that the scores would have increased fur­
ther than this. The facilities team now know they have gone as far as 
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Figure 4.4. Comparison between BIU Assessment results from the renovated 
building and the company's standard (also a renovated building). 

they can to improve occupants' comfort without physically upgrading 
the HVAC system. The company saved some $200,000 that they might 
have spent on a new air handling system-an amount which they may 
decide to invest in Building B if they continue to use it. Alternatively, 
with layoffs and downsizing reducing the size of the work-force, busi­
ness managers may consider that there is no return likely from addi­
tional investment in that building and may adjust their accommodation 
strategy to regroup employees in those buildings which can perform 
more effectively as tools for work without upgrading. 

The facilities team used BIU feedback results as the qualitative ele­
ment in their closely-argued case made to senior management regarding 
future space use scenarios for the campus buildings. Instead of present­
ing simply dollar and square footage arguments for two equally good al­
ternative options managers would have had to arbitrarily choose 
between, the team, by introducing easily measurable and comprehensi­
ble quality criteria, documented a strong rationale for an accommoda­
tion scenario that favored employees' ability to perform optimally in 
their space as well as an efficient dollar and square footage allocation. 

In the second example, BIU Assessment was used differently, being a 
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more traditional company with a more conventional problem to solve. 
Whereas the manufacturing company used occupants' feedback to 
make strategic planning decisions, the law firm saw it as a way to add 
value to conventional architectural services. 

Located on 10 floors of a high-rise downtown office building con­
structed in the late 1970s, the law firm employs approximately 700 
people. A decision had been made to renew the firm's lease with the 
provision that the 10 floors they occupied be redesigned and upgraded 
to the equivalent of a completely new office space. At the time of the 
Assessment, a nationally known architectural firm had been hired and 
work had begun on a major replanning and upgrade of the space. The 
facilities staff directing the effort determined that a structured opportu­
nity for managed input from employees would help the architects, as 
well as have a beneficial effect on employee attitudes towards the con­
siderable inconvenience, the moves, and the overall lowering of envi­
ronmental quality occasioned by such a major project. Figure 4.5 shows 
the results of the Assessment of their pre-renovation office space, as 
compared to the BIU norms. Data interpretation of these results indi­
cated, among other things, that air quality problems had been present 
since the first years of occupancy; that lighting was not effective for 
people working at computer screens; that offices shared between two 
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Figure 4.5. Building-in-Use profile of the law offices. 
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employees were uncomfortable; that some of the floors were crowded, 
generating several specific environmental problems; and that people in 
some areas were disturbed by the proximity of noisy office equipment. 
It also demonstrated that privacy was very satisfactory (important to at­
torneys) on most floors. 

In order for this information to be integrated into design of the new 
space, the results of data interpretation were communicated to the ar­
chitectural design team who were already at the stage of programming 
new spatial relationships and identifying users' needs. Of particular in­
terest were the data from one floor which had been renovated the year 
before, using new furniture and a new floor layout. Both the client and 
the design team were interested in knowing if workers on this floor 
were more functionally comfortable than workers in the more tradition­
ally laid-out floors because the renovated floor was planned in a more 
egalitarian fashion with only one secretary for two attorneys and more 
and better contact between secretarial staff members. It also had better 
lighting and more storage space for the secretaries. Figure 4.6 shows 
ratings from a typical floor (top) and ratings from the renovated floor 
(bottom). 

These charts-where 0 means no difference between this floor and 
the rest of the building-show more positive ratings from the changed 
floor than from the more traditional floor. These results provided meas­
urable support for the finding that the new prototype furniture layout 
was not only well-liked by users, but also rated better in functional 
comfort terms than the firm's standard layout on the other floors. The 
results were discussed and reviewed with the design team before being 
translated into a comprehensive series of design guidelines. The guide­
lines in turn provided the designers with information about ambient en­
vironmental conditions which would not otherwise have been available 
to them without extensive and time-consuming interviews and group 
sessions with occupants. The client directed the design team to adopt 
the new layout as their standard and to implement it throughout, thus 
saving time experimenting with still more new layouts and furniture 
systems. 

From the clients' viewpoint, using systematic occupant feedback re­
sulted in major savings of the designers' time. It enabled the design 
team to focus their programming inquiries on spatial adjacencies and 
the functional requirements of work-groups because the BIU informa­
tion was available on environmental quality criteria. The client team 
later used the design guidelines as a checklist of users' documented 
functional comfort criteria for evaluating alternative schemes and pro­
posals made by the designers. As a result, both the facilities staff who 
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represented the client and the members of the design team received en­
thusiastic cooperation from employees who felt that the BIU question­
naire had involved them in the process, that their opinions had been 
sought, and that their interests were safely represented in the decisions 
that were being taken. The law firm used the occupant feedback to ne­
gotiate a large-scale HVAC upgrading from their landlords, who had 
previously been unwilling to recognize the scale of the air quality prob­
lem experienced by occupants. The BIU results showing how inferior 
this downtown high-rise luxury office building was to national norms 
of comfort and well-being eventually forced the landlords to agree with 
the law firm that nothing less than a complete new HVAC installation 
was appropriate for the renovation. 

On both occasions described in the examples above, occupant feed­
back was introduced into what might otherwise have been conventional 
space planning processes and made them unconventional. Was the out­
come better as a result? The answer is that in defining qualitative bases 
for their space use decisions, both companies were able to avoid emo­
tional territorial conflicts arising in the first case, from space reductions 
and group boundary redefinition, and in the second, from a move into 
less hierarchical and traditional space layouts. In both cases, employees 
were engaged in spatial decision-making through the BIU Assessment 
process. 

USING FEEDBACK FOR CONTINUOUS 
IMPROVEMENT 

To summarize, the actions taken by these companies in following up on 
their BIU Assessments were the following. 

The manufacturing company has: 

• vacated some of its buildings and accommodated a different config­
uration of workgroups in the remaining space. 

• selected which buildings to use and which to sell, lease out, or moth­
ball. 

• identified workgroups' needs in terms of their adjacency require­
ments as well as relative to building conditions and equipment. 

• assessed the impact of moves on newly accommodated workgroups. 

• programmed new space quickly and efficiently. 

The law firm was able to: 

• incorporate a complete overhaul of the office lighting into the reno­
vation. 
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• implement an alternative office layout only in place on one floor on 
every floor in the new scheme. 

• get agreement by the landlord to invest in a new HVAC system. 

• negotiate a compromise with the designers to minimize the number 
of shared offices. 

• help the designers negotiate with the client, on the basis of increasing 
functional comfort, the extra cost of installing glass panels in the in­
terior walls of perimeter offices to permit more natural light to enter 
the space. 

In both these examples, the significant expense of upgrading their ac­
commodation provided decision-makers with an opportunity to invest 
in adding value to their environment by seeking out useful feedback 
from company employees in terms of environmental changes that are 
most conducive to the performance of work. 

In table 4.4, summaries of the two companies' uses of BIU Assess­
ment are presented in terms of the five stages of an occupancy feedback 
system that were described in Chapter 3. 

The table shows that the impetus to collect feedback from occupants 
differed in each case. Although the survey approach used in both cases 
was the same, the analysis was carried out differently, with one com­
pany focusing on measuring the impact of their space-related decisions 
on occupants, and the other focusing on gleaning knowledge to guide 
the design of new space. In both cases, the feedback provided informa­
tion that improved the space planning process and could be applied di­
rectly to improving each company's O-A relationship. In each case, the 
opportunity to provide feedback-to engage in communication and ne­
gotiation, even in a limited way-reduced the probability of territorial 
conflict, low morale, and user dissatisfaction, and helped defuse a po­
tentially adversarial situation between building users and managers, 
thus ensuring that the decision-making process was not rendered inef­
fectual at a later (and more expensive) stage. 

In both cases, facilities staff occupied traditional support roles. They 
did not seek to be considered part of the business planning of the firm. 
However, in initiating feedback from employees to aid in building-re­
lated decision-making, the facilities teams demonstrated the potential 
value of more strategically advantageous accommodation decisions. 
The manufacturing company's facilities managers demonstrated to cor­
porate executives that although there was no obvious and short-term 
pay back (like avoiding a lawsuit) from improving the work environ­
ment, people's work performance could be improved by reducing the 
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Table 4.4. Five-Stage Summary of BIU Assessments by Manufacturing Company 
and Law Firm 

Stage 

1. Collecting 
Information 

2. Analysis and 
interpretation 

3. Action and 
follow-up 

4. and 5. 
Communication 
and negotiation 

Manufacturing Company 

Facilities team initiated a 
series of BIU surveys of 
particular buildings or parts 
of buildings related to their 
expenditures on renovations 
and upgrading. 

Analysis focused on assessing 
post-change impact or on pre­
and postchange comparisons 
with an eventual view to 
determining most cost­
effective interventions. 
Occupants not involved in 
interpretation of results. 

Actions included providing 
information to occupants, 
defining company's space 
standard, and using results to 
justify facilities expenditures 
to management. 

Felt that the survey itself was 
sufficient and did not initiate 
additional communication 
with occupants. However, 
maintained the cycle of pre­
change and post-change 
surveys so that occupants 
knew their opinions were 
being sought. 

Law firm 

BIU data collected to help 
design team hired to replan new 
space as well as guide client's 
facilities team in selecting 
architectural schemes that 
corresponded to users' needs. 

Analysis focused on what to 
keep and what to drop from 
present environment for the new 
scheme. Client wanted to 
compare comfort ratings of 
occupants of prototype floor 
with ratings of other floors 
designed to firm's existing 
standard. 

Actions incorporated in a set of 
design guidelines that served as 
directive to design team as well 
as checklist for client to use 
evaluating alternative 
architectural schemes. 

Used the survey to open up 
programming and space 
planning discussion between 
users and the design team. 
Feedback to employees became 
integrated with the cycle of the 
design process as interim 
architectural schemes were 
approved by staff. 

adverse qualities of certain of their buildings. They demonstrated this 
impact by comparing functional comfort ratings from renovated build­
ings with those from unrenovated buildings. The law firm's facilities 
team saw the strategic advantage of involving employees in the design 
process of a major renovation, but wanted to avoid occupying their 
time in a lengthy user participation process. They also needed service­
able criteria to apply to their evaluation of the designer's proposals and 
recommendations and were able to use the BIU-derived design guide-
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lines to establish critical environmental priorities according to users' 
functional comfort ratings. In both cases, facilities employees took it 
upon themselves to analyze the quality of the work environment in 
terms of occupants' requirements so that they could take steps to create 
an environment that functioned as a tool for work, although their mech­
anisms for doing so varied according to the corporate cultures to which 
they belonged. The net effect was the assumption by facilities staff of 
responsibility for the productivity of corporate employees in that they 
used occupant feedback to ensure that the work environment contrib­
uted to that productivity. This assumption of responsibility was an im­
portant first step in aligning facilities interests with the business goals 
of the organization. 

In the following three chapters, each of the Building-In-Use dimen­
sions will be discussed in detail. The discussions will provide examples 
of how BIU results have been interpreted and applied to problem-solv­
ing in specific situations. Three of the seven BIU dimensions pertain to 
building systems, and three pertain to the build-out of office interiors. 
Lighting Comfort is considered separately. The name assigned to each 
dimension has a specific meaning in the context of the Building-In-Use 
system, and each relates to certain typical challenges and dilemmas 
which arise in real buildings. In order for companies to define an effec­
tive accommodation strategy and derive full value from the O-A rela­
tionship, a creative response to these challenges and dilemmas is 
required, as well as a more profound understanding of how space af­
fects people at work and how work-related behavior is affected by 
space. 

NOTES AND REFERENCES 

1. There are other published systems for evaluating functional comfort. See for example, 
Performance of Buildings and Serviceability of Facilities eds. GDavis and EVentre, Phila­
delphia ASTM, 1990; and Rohles, EH., Woods, J.E., and Morey, P.R. "Indoor Environ­
ment Acceptability: the Development of a Rating Scale" ASHRAE Transactions, 95, pt. 
1, 1989, pp.23-27; see also Chapter 4 of E Becker, The Total Workplace, (see Chapter 2). 

2. For a complete account of the development of this system, see, Jacqueline Vischer, En-
vironmental Quality In Offices, New York: Van Nostrand Reinhold, 1989. 

3. A technical account of this process is included in the Appendix. 
4. See Environmental Quality In Offices for details. 
5. As reported in Environmental Quality In Offices, pp.146-152. 
6. One well-known and widely-used example of such an approach is the "Managerial 

Grid", on which courses and seminars are available throughout North America, and 
about which several books have been authored by Robert R. Blake and Jane S. 
Mouton. 



CHAPTER 5 

BUILDING-IN-USE 

ASSESSMENT OF 

BUILDING SYSTEMS: 

AIR QUALITY, THERMAL COMFORT, 

AND BUILDING NOISE CONTROL 

"In many ways, air quality testing is like using a vegetable 
colander to trap a fruitfly that mayor may not be floating in a 
bowl of milk." 

Dr. Gemma Kerr 

BUILDING SYSTEMS' DIMENSIONS 
OF FUNCTIONAL COMFORT 

Each of the seven Building-In-Use dimensions presents an inherent 
challenge or paradox: none is what it seems once it is seen in the con­
text of the user-environment system. These challenges are not insur­
mountable problems, but they are also not obviously resolvable using 
conventional analysis. Each requires what Handy calls "upside-down 
thinking" to understand it and know what, if anything, to do about it. 
In Handy's terms, upside-down thinking "has never been popular with 
upholders of continuity and of the status quo, ... invites one to consider 
the unlikely if not the absurd," considers seriously things /I at first sight 
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impossible, or ludicrous," and believes in change and in moving for­
ward into the unknown.1 By understanding in a more practical context 
how these dilemmas and apparent paradoxes affect the user-environ­
ment system, all players in the system-managers, facilities staff, build­
ing users, designers, and builders-can learn to direct a closer and more 
informed eye at the environmental quality of different types of work­
space. 
The BIU dimensions of air quality, thermal comfort and building noise 
control are connected because they depend on the operation and func­
tioning of building systems, primarily mechanical and air handling 
systems. Air quality presents a sort of generic mismatch-a credibility 
dilemma-in which information gathered from occupants about the na­
ture of their air quality experiences in the workspace often fails to 
match information about air quality conditions based on data collected 
through conventional instrumentation. We call this the Air Quality 
Dilemma. Another BIU dimension, thermal comfort, presents a quirky 
paradox: BIU ratings of thermal comfort for a space, as derived from a 
Building-In-Use Assessment of that space, have been found to bear no 
obvious systematic relationship to the number and type of hotline com­
plaints building managers have received about temperature problems 
for the same space. And building noise control poses a different sort of 
problem: using instruments to measure noise levels may tell us if back­
ground noise levels are too loud, but will not give us equally important 
information, namely that occupants are uncomfortable when the back­
ground noise levels are too soft. 

Taken together, these three dilemmas provoke interesting and in­
formative questions about functional comfort as it relates to building 
systems. Are surveys of users measuring inappropriately and should 
they abandoned in favor of other more reliable indicators of the status 
of these three dimensions in a building? Or do people simply not al­
ways tell the truth? Or perhaps different measurement techniques fail 
to complement each other and have the effect of counteracting each 
other's results? A deeper exploration of the Air Quality Dilemma may 
assist us in answering these questions. 

THE AIR QUALITY DILEMMA 
On receiving indoor air quality complaints from building occupants, 
managers typically opt to carry out instrument testing, either to have a 
better definition of the problem, or to find a solution to it, or to find out 
whether the complainers are imagining things. The results of such tests 
often show that the air meets all existing health and comfort standards, 
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thus placing managers in a significant dilemma. If complaints have 
been voiced, it appears responsive for building managers to hire air 
quality testers and determine whether or not current standards are be­
ing met in the indoor air, or, as it is often put, to verify whether or not 
"we have a problem." Usually in such cases, samples of air are drawn 
randomly and measured for their level of a number of contaminants 
(e.g., formaldehyde, CO and C02, respirable particles, and Volatile Or­
ganic Compounds). It is not unusual for the testers to return to their 
client with a report that shows the levels of these contaminants to be 
well below acceptable limits, therefore concluding that the air is not 
polluted, the complainants are mistaken, and the managers do not have 
a problem. 2 

In fact it is at this point that the manager's problem gets serious: if 
occupants report headaches, fatigue, nausea, and skin rashes, and they 
fear an indoor air quality problem, their fears are unlikely to be allayed 
unless their symptoms go away. If their symptoms do not go away, the 
information that their air meets current industry standards is unlikely 
to reassure them. It may even make them suspicious. Their complaints 
usually continue, and managers still have a problem, often one that 
consumes staff time, requires a constant outlay of resources, and re­
duces people's effectiveness on the job.3 The dilemma does not only oc­
cur in office buildings: complaints from flight attendants about 
symptoms resulting from a presumed reduction in amount of fresh air 
circulating through the cabin during flights resulted in measurements 
being taken which showed no violation of accepted indoor air quality 
standards. The matter was taken up by Congress and the Centers for 
Disease Control in view of the continuing anxiety of the flight 
attendants. 4 

Why do occupants' perceptions differ from instrument measure­
ments? There are many reasons. One is that indoor air testing is far 
from an exact science: it has grown up over the last fifteen years, in­
strumentation is still developing, and standards of acceptability for pol­
lutants are far from complete. Testing often focuses on air samples 
drawn from random locations throughout the building and can be lim­
ited to once or twice over a given time period. Each analysis of the air 
sample to identify possible pollutants and their relative levels in the 
sample adds to the cost of the testing and often yields incomplete 
information. Existing standards are inadequate in that threshold limits 
for contaminants, although well-authenticated, are only available for a 
fraction of existing chemicals, and those that do exist may not protect 
workers against chronic exposure. 

Other reasons for the discrepancy between indoor air quality (IAQ) 
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measurements and users' perceptions lie in the psychology of the work­
ers themselves. People at work in a building are affected by numerous 
environmental conditions, of which the contents of the air is one. Oth­
ers include temperature, chair comfort, and overhead lighting, and 
these conditions do not impact the occupant separately but interact in 
their effect on users. Added to these are the less tangible effects of ig­
norance about how HVAC systems work, anxiety about indoor air pol­
lution based on what they've read and heard, the quality of the 
relationship with building managers, the effects of organizational cul­
ture and communication, and products and tools that they may be us­
ing at work. In the context of this large user-environment system, it is 
impossible to isolate a few instrument-based numeric measurements of 
some components of the indoor air to explain the wide-ranging and 
complex set of behaviors that constitute human discomfort at work. 
While not dismissing the value of taking measurements, it is reasonable 
also to address these complex behaviors, and to do so in a way that ac­
knowledges all these influences on human perception. In fact, people 
will often report indoor air quality problems when they themselves can­
not identify the source of their discomfort at work. 

Occupants' Perceptions of Air Quality 

Where does the Air Quality Dilemma originate? Everyone has ideas 
about indoor air quality: few people in North America are completely 
unaware of the health and comfort issues related to mechanical ventila­
tion in sealed buildings. Office workers' fears and concerns are ex­
pressed in complaints about odors, stuffiness, dry air, and physical 
symptoms of ill health. For building managers, ensuring high-grade 
mechanical system performance, testing air regularly, and maintaining 
recommended standards of ventilation are among their highest 
priorities. And a veritable industry of chemists, engineers, laboratories, 
instrument manufacturers, and air quality experts has grown up in just 
a few years to respond to the perceived or real threat of polluted indoor 
air in modem office buildings, especially in structures considered en­
ergy-efficient, where no outside air leaks in and relatively little air from 
outside is circulated through the building. 

Industry experts approach the measurement of indoor air quality in 
two fundamental ways. One is taking air samples and looking for the 
presence of contaminants in the form of chemicals, bacteria, or molds; 
and the other is analyzing the mechanics of HVAC system performance, 
and ensuring that fresh air, temperature, and other critical variables are 
performing to specifications. Most investigations of IAQ problems in-



Building-In-Use Assessment of Building Systems 95 

volve physical analyses of air handling system performance as well as 
testing for possible pollutants. Agencies who sponsor air quality re­
search to determine acceptable standards of contaminants include Na­
tional Institute for Occupational Safety and Health (NIOSH) and 
American Conference of Governmental Industrial Hygienists (ACGIH) 
whose standards for commonly measured pollutants such as formalde­
hyde, ozone, carbon monoxide and carbon dioxide are widely used 
when air samples are drawn for contaminant testing. The American So­
ciety of Heating Refrigeration and Air Conditioning Engineers 
(ASHRAE), on the other hand, has developed a widely used consensus 
standard for ventilation system performance, based on amount of out­
door air provided to each person in the building.5 

From the occupant's viewpoint, poor indoor air quality is most often 
perceived in stale air, odors, stuffiness, warm air, dry air, and physical 
symptoms such as headaches, nausea, and fatigue in the afternoons. In 
some cases, employees insist that their symptoms do not improve until 
they leave the building. Occupants are also aware when groups of em­
ployees are apparently infected by such diseases as colds and flu which, 
they believe, have been transmitted throughout a building by its air 
handling system. Most people believe their air quality would improve 
if they could open windows; they are usually ignorant of how the ven­
tilation system works, and many believe that in sealed buildings the 
same air is endlessly recirculated. 

People's negative opinion of indoor air quality is reflected in the 
Building-In-Use norms. The norm in the original BIU database for air 
quality is 2.3 on the 5-point scale, and in the newer database it is 2.5, 
signifying that people's perceptions of indoor air quality (and therefore 
the air quality itself) have improved between buildings built in the 
early eighties and those built towards the end of that decade. In spite 
of this improvement, however, on a scale of 1 to 5, these are not high 
scores. The fact that 2.5 is normal does not mean it is good: it means 
that overall in office buildings across the continent, building occupants 
judge themselves as more uncomfortable than comfortable with this as­
pect of their work environment. However, in newer buildings, the BIU 
ratings for air quality are improving, especially where some effort has 
been made to provide really good indoor air quality. For example, a 
score of 3.5, or one entire scale point above the BIU norm, was the rat­
ing in accountants' offices located on three floors of a relatively new, 
high-rise luxury office building in Boston where significant retrofit had 
been carried out by the tenants-and by the owner on behalf of the ten­
ants-mainly along the lines of installing free-standing air conditioning 
units. A similarly high score was also received from one of the newest 
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buildings on the campus of Harvard University where a top quality air 
handling system had been specified to ensure the best possible indoor 
air quality. 6 It was gratifying to determine through these high ratings 
that occupants in both cases were clearly aware of and benefiting from 
the expensive efforts that had been made on their behalf. 

Building-In-Use Assessment of Air Quality 

Because occupants' ratings of the key dimensions of their environment 
are integrated into a single system of inquiry (the Building-In-Use As­
sessment system), occupants assess air quality in the context of their 
other functional comfort experiences. This distinguishes Building-In­
Use Assessment from other occupant surveys which focus exclusively 
on a single ambient condition, for example, ventilation or temperature. 
By rating all seven environmental conditions simultaneously, occupants 
can indicate where their experience of air quality comfort, for example, 
fits with other possible sources of discomfort, such as lighting or noise. 
One of the effects of the elevated public awareness of likely threats to 
health from the air inside sealed buildings is that the first thing employ­
ees think about when they experience uncomfortable physical symp­
toms, such as headaches and sore throats, is the indoor air. Occupants' 
complaints about air quality alone can mask other sources of 
discomfort. In fact, the BIU Assessment carried out in Building G, the 
profile of which is shown in Figure 5.1, illustrates a possible explanation 
for the Air Quality dilemma: perhaps managers have trouble identify­
ing measurable physical causes of indoor air pollution through testing 
the air because occupants' evaluation of indoor air quality is a catch-all 
category that flags any type of functional discomfort in the building. 

In Building G-a large, IS-year old owner-occupied, multistory, 
suburban office building-environmental problems in previous years 
had created expectations among employees of a serious air quality 
problem. In spite of corrections, people were still complaining. The 
low ratings received on almost everyone of the seven BIU dimensions 
do indeed show that much more than indoor air quality is bothering 
these workers. As well as a low air quality index of -0.5, both thermal 
comfort and lighting comfort have index scores of -0.4. In addition, 
spatial comfort, privacy, and noise control are all rated as dysfunctional 
by the occupants of this building. It is clear that the air quality prob­
lems of previous years have left their mark on these workers, creating 
an unresolved psychological problem in their attitudes towards the 
building. Data interpretation indicated that lighting comfort was prob­
ably the most serious source of discomfort in the building, and that oc-
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Figure 5.1. Building-In-Use Profite of Building G, showing discomfort on almost 
every dimension. 

cup ants' ratings of air quality and thermal comfort were likely 
reflecting symptoms resulting from eyestrain and visual discomfort 
rather than ventilation problems. These employees worked extensively 
on computer terminals, and the building's lighting was designed to ac­
commodate office work in the 70s. Occupants' symptoms-headaches, 
nausea, and feeling too warm-were clearly attributable to the inappro­
priate brightness and glare conditions. An overall lighting retrofit to the 
building was not as expensive as another overhaul of the mechanical 
systems, and the data analysis indicated it would be twice as effective 
in reducing occupants' level of discomfort. 

As with all the BIU dimensions, the BIU air quality score incorporates 
the many influences on people in buildings and therefore provides a 
more profound analysis of likely sources of discomfort. In terms of the 
Air Quality Dilemma, results of the BIU Assessment suggest that using 
instrument testing alone to define and/or solve air quality problems is 
something of a non sequitur. When people complain about indoor air 
quality, who knows if they are referring to indoor air, or if they mean in­
door air plus a number of other environmental conditions, or if they are 
not referring to indoor air at all. In fact, BIU Assessment can ensure that 
instrument measurements are useful by calculating BIU ratings of air 
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quality for different locations in the building, such as each floor, and dif­
ferent mechanical zones. Through these calculations, it is possible to de­
fine with more precision what kind of indoor air quality problem is 
actually occurring, and where. Even a building which receives a satisfac­
tory air quality rating on a building-wide basis may show specific areas (a 
basement location, or near an elevator shaft) where air quality scores are 
low. In such cases, indoor air quality testers brought in by managers to 
solve the problem can efficiently focus on those areas represented by the 
low ratings, and, through understanding some of the elements in the par­
ticular micro-environment of those workers, can define the best type of 
measure to take. 

For example, a group of uncomfortable occupants may work with 
fume-generating equipment or paper; they may be close to a leaky ex­
haust shaft from a kitchen or garage; or the fresh air dampers for the 
air handling unit serving their space may be jammed closed. However, 
these findings would not necessarily become apparent through conven­
tional instrument testing; occupant feedback allows instrument tests to 
be very precise and targeted. This amounts to a staged approach that 
integrates instrument measurement with occupant assessments in a 
mutually beneficial way. The Air Quality Dilemma has a better chance 
of being solved by such an integrated approach than by the mutually 
exclusive "my data [air sample analysis] against your data [survey 
questionnaire]" approach which generated the dilemma in the first 
place. 

Analyzing occupant feedback systematically informs managers more 
precisely of the seriousness and extent of discomfort than do the tele­
phoned-in complaints and individual calls for service generated by per­
ceived air quality problems. Occupant feedback shows whether there is 
a generalized indoor air quality problem, or whether a small group of 
overly sensitive individuals are reacting to unfounded fears of pollution 
in their work area, or whether some other environmental factor is caus­
ing the discomfort. 

THE THERMAL COMFORT PARADOX 
From the occupants' point of view, the most significant aspect of their 
thermal comfort in office buildings is its variability and its 
unpredictability. Some days are too warm, others are cold; or mornings 
are cold and afternoons too hot. This variability may occur in time, var­
ying throughout the day or the week, or in space, varying as people 
move across a floor or between floors. Paradoxically, a standard of ther­
mal comfort exists, based on the results of instrument measurements, 
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that is widely used but does not predict or take into consideration tem­
perature fluctuation in time and space. 

The term "thermal comfort" is most commonly used to designate the 
ASHRAE thermal comfort standard which defines a thermal comfort 
envelope within which 80 percent of occupants are comfortable. The 
envelope comprises measurements of mean radiant temperature, ambi­
ent temperature, relative humidity, and air speed. It can also incorpo­
rate clothing and activity levels. It usually translates into indoor 
temperatures of 68° to 72° F in most office buildings, with relative hu­
midity levels (Rh) of 30 to 40. Typically, with the heat generated by 
equipment, people and lights, managers find it more difficult to keep 
buildings cool than to keep them warm, and during harsh, extremely 
cold winters, relative humidity in many buildings typically drops down 
closer to 20. 

People at work dislike experiencing temperature extremes in their 
workspace, and they dislike not knowing how temperatures will fluctu­
ate and not being able to do anything about the fluctuation. If people 
are trying to concentrate on work, being too hot or too cold intrudes on 
task concentration. As a result, they are quick to complain to building 
managers. Studies show that although occupants do not have the same 
level of concern with thermal comfort as they do with air quality, indi­
vidual complaints about temperature are the most frequent source of 
complaints in office buildings. 7 

The Paradox of Thermal Comfort is that occupants' functional com­
fort-in terms of Building-In-Use Assessment-cannot be explained ei­
ther in terms of the ASHRAE standard, or in terms of the complaints 
that occupants make by telephone or in person to building manage­
ment. In fact, case studies of thermal comfort problems show no con­
nection between numbers of calls received from building users who are 
too hot or too cold, and the thermal comfort ratings they provide in 
their BIU Assessment. This is paradoxical, because it would seem that 
if degree of reported discomfort were linked systematically to number 
of individual complaints received in most buildings, the BIU thermal 
comfort norm would be down around 2.0, like air quality. The fact that 
it is not suggests that, in spite of individual complaints, when thermal 
comfort is assessed along with other environmental conditions in the 
context of the overall impact on getting work done, it is not as function­
ally uncomfortable as air quality; temperature is just something people 
find it easy to telephone in complaints about. 

The Thermal Comfort Paradox may be partly explained in the fol­
lOWing ways. When comparing service call volume with systematically 
collected feedback, there is an inconsistency in how the timeframe for 
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the data is defined. It is difficult to know what period of time is being 
judged when occupants rate thermal comfort in their workspace, 
whereas numbers of service calls must be counted within a specified 
time period. It is also possible that occupants are quick to initiate com­
plaints about thermal comfort because they believe temperature to be 
easily controlled, adjusted, and changed, so there is a good chance of 
getting action on this particular complaint. In this sense, thermal com­
fort problems are far more actionable than acoustic or lighting issues 
and generate a demand from occupants for corrective action in a way 
that other elements of the work environment do not, even though they 
may be causing more discomfort. Complaints that are initiated by occu­
pants, or by one occupant, have to be reacted to by facilities staff 
whether they come from six people or six times from the same person. 
On the other hand, in initiating a request for feedback from occupants 
through a questionnaire or other type of survey, managers control the 
form in which they receive this information, can ensure that one rating 
corresponds to one person's experience, and can put the individual rat­
ings together to get a picture of the whole. As with air quality, using a 
systematic approach to occupant feedback ensures that thermal comfort 
ratings are integrated with ratings of other aspects of comfort in the 
work environment, and can therefore be analyzed relative to other 
likely sources of discomfort. 

Building-In-Use Assessment of Thermal Comfort 

Thermal comfort complaints should not be dismissed as unimportant, 
yet before describing thermal comfort as the most significant problem in 
modern office buildings, we need to evaluate what causes people to 
complain about temperature. Figure 5.2 compares Building-In-Use As­
sessment ratings from the same offices in early spring and in the 
summer. The BIU norm for thermal comfort is 3.1. It used to be 2.8 in 
the database comprising 1980s office buildings, in which computers 
were just being introduced with no special provision for their heat 
generation. The results shown here are from a newly-built and newly­
occupied office building. Feedback was sought on how functionally 
comfortable it was for occupants both immediately after moving in 
(March) and a few months later (June), in order to compare the two. 

The comparison shows that many of the ratings dropped slightly as 
people settled into their space and become more accustomed to it­
overcoming the halo effect of the move to new space. However, the 
biggest single drop between March and June was in thermal comfort, 
with a difference of -0.4 between spring and summer. Remembering 
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Figure 5.2. Comparison of BIU Assessment results from the same building 
surveyed in March and later in June of the same year. 

that the space was only occupied in February, occupants had not expe­
rienced this space in summer when they rated it in March. With such a 
distinct pattern of discomfort, it is certain that building managers will 
be able to trace a problem with the air handling system's temperature 
control that emerges under warm climatic conditions. Data interpreta­
tion showed the discomfort condition to be more pronounced at loca­
tions near windows. An examination of thermostat location showed 
that the zones controlled by each thermostat were located at some dis­
tance from it, and the system therefore could not maintain the ASHRAE 
standard effectively. The managers used the BID data to negotiate some 
retrofit work on thermostat location and functioning from the building 
owners. 

As with air quality, instrument readings of thermal comfort taken in 
functionally uncomfortable areas of a building help identify excessively 
high or low temperatures and ensure that there is a correspondence be­
tween the sensor readings that control HVAC performance and actual 
conditions in the space. In another building, BID Assessment identified 
a particularly low thermal comfort score on one of the three floors 
surveyed. When data-logging temperature and humidity recorders 
were placed throughout the floor, it was determined that in some areas 
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temperatures climbed to over eighty degrees Fahrenheit two or three 
times a week in the afternoons, only coming down to normal levels af­
ter workers had left for the day. A check by the landlord revealed a 
malfunctioning ventilation unit in the ceiling which was rapidly 
repaired. On the other hand, some building managers respond to re­
ports of thermal discomfort like Mr. Brown, facilities manager for a 
large publishing company. When occupants of his building complain of 
uncomfortably cold temperatures, he brings his thermometer into the 
space and takes a reading. "See this!" he shouts triumphantly to his 
long-suffering occupants, "You're warm!". 

Thermal Comfort and the Thermal Comfort Standard 

Mechanical systems are specified to meet the ASHRAE standard when 
a building is designed, but the specifications are based only on esti­
mates of the density of people and equipment anticipated for the space. 
These estimates are speculative to start with, and, over the lifetime of 
the building, these densities change. Only comprehensive technical 
measurement can indicate whether the ASHRAE comfort standard is 
being maintained over time. Feedback from occupants suggest that in 
many buildings, it is not. In older buildings, constructed in the seven­
ties and even early eighties, no provision was made for the heat gener­
ated by computer equipment because the proliferation of so much 
powerful office equipment was unanticipated. Even in new buildings, 
mechanical system specifications turn out to be inadequate, because 
tenants or owners are increasing equipment and reducing space stand­
ards to accommodate more people in less space. 

As space uses change, some owner-occupiers examine their mechan­
ical systems' specifications to determine whether or not they are still ca­
pable of handling the amount of people and equipment in the building. 
Users' complaints about fluctuating and unpredictable temperatures 
usually indicate that system alterations and adjustments have not kept 
up with space use changes. As a result, ASHRAE's thermal comfort 
standard may well prevail for part of a day or a week, but unpredicta­
ble fluctuation of temperature and humidity conditions means it is not 
being maintained consistently. Although widely used, the ASHRAE 
thermal comfort standard does not address the variability problems that 
affect users' functional comfort. And thus it is that building managers 
can maintain the ASHRAE standard and yet receive a constant stream 
of individual complaints about temperature conditions. 

Thermal comfort problems are often traceable to the location, accessi­
bility, and performance of thermostats. Expecting control, people in of-
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fices fiddle mercilessly with thermostats; they expect to control 
temperature as simply at work as they do in their homes. But thermo­
stats are often inappropriately located with regards to the zone they are 
controlling; thermostats for one room may be located in another. Moreo­
ver, in adjusting these thermostats, occupants have little understanding 
of the technology in the ceiling or under the window that the thermostat 
controls. They do not understand climate zones and the effects neighbor­
ing zones have on each other. Managers throw up their hands in despair 
at the proliferation of thermal comfort complaints, lock up the thermo­
stats, install dummy thermostats, or blame the one or two individuals 
who complain most frequently and vociferously. To the managers, the 
thermal comfort standard is being maintained, and people are making a 
fuss about nothing. One way to improve thermal comfort in office build­
ings, therefore, might be to upgrade thermostat technology, either by pro­
viding thermostats with which individuals can control their own 
environments with full instructions and a map of the zone they occupy, or 
to enclose, lock in, or otherwise remove thermostats from access by occu­
pants so that they cannot even try to adjust their own environment. 

There is no reason to infer from BIU Assessments either that the 
ASHRAE standard is ineffectual in maintaining users' thermal comfort, 
or that complaints and service calls from building occupants should be 
ignored. However, the Thermal Comfort Paradox means that the stand­
ard is hard to maintain consistently, and that therefore people will al­
ways complain about being too hot or too cold as long as they believe 
that something can be done about it. Unfortunately, people are reluc­
tant to take responsibility for the impact of their own actions on ther­
mal comfort. Playing with thermostats, wearing inappropriate clothing, 
and moving one's chair into an inappropriate location, such as next to 
the window, are all common ways in which people sabotage their own 
thermal comfort and proceed to blame the building. The best way to 
respond to the Thermal Comfort Paradox, therefore, is to educate users 
to take more responsibility for their accommodation. Facilities manag­
ers who just react to complaints are not helping users learn about their 
physical environment; whereas proactive communication and negotia­
tion between users and managers will increase the awareness of build­
ing users and ultimately improve their functional comfort. 

THE QUANDARY OF BUILDING NOISE CONTROL 
The third of the three Building-In-Use dimensions that relate to build­
ing systems is building noise control. This dimension is distinguished 
from the office noise control dimension, which refers to noise generated 
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by coworkers or related to coworkers, such as keyboard noise and tele­
phone conversations. (office noise, control will be discussed in detail in 
the next chapter.) Sources of building noise are more remote and less 
easily identifiable. They are related to the operation of the building: 
the noise caused by ventilation and electrical systems, and, less fre­
quently, noise from the lights or plumbing, and noise from outside the 
building. People's tolerance threshold for building noise is higher than 
for office noise, in part because the sources are more impersonal. 

The Quandary of Building Noise Control faces space planners and 
designers as well as those who would measure building quality. Man­
aging noise is not a simple matter of reducing noise to as iowa level as 
possible. The quandary lies in the fact that too little noise is as func­
tionally uncomfortable as too much noise, and that good noise control 
means providing the right noise level for functional comfort, which is 
not necessarily the least noise. The BIU noise dimensions cannot simply 
reverse the comfort scale and claim to be measuring the "silent-ness" of 
a workspace. Noise in the work environment, especially that which is 
generated by machinery and remote sources, can increase acoustic com­
fort by masking people's voices and other intrusive sounds, or it can de­
crease comfort by drowning out conversation and generating stress. 
Thus the scale of noise comfort in the work environment ranges from 5, 
which is a comfortable level of noise control, to I, which indicates poor 
noise control and, therefore, an uncomfortable noise situation caused ei­
ther by little or too much. The quandary lies in the difficulty of speci­
fying solutions to a noise problem that may be caused both by the 
presence and by the absence of noise. 

Prevailing acoustic standards do not acknowledge this bidirectional 
problem. They focus on protecting hearing in industrial environments 
from loud noise and on reducing stress from noise. They address being 
able to hear conversations while at the same time protecting 
confidentiality. They also, to some degree, concentrate on reducing 
stress. Some instrument measurements of building noise in offices fo­
cus on measuring background sound levels (such as the rumble of me­
chanical systems when the building is unoccupied) to determine the 
degree to which they are likely to disturb the acoustic conditions re­
quired for effective office work. Formal acoustic standards as such are 
not well-developed for office environments. In many office buildings, a 
background hiss or rumble from the mechanical systems is noticeable 
but rarely intrusive. In fact, such sounds can be positive for occupants 
when taken as a sign that the ventilation is functioning, especially in 
buildings where they are suspicious of the indoor air quality, so ventila­
tion systems which cycle on and off can also generate anxiety in build-
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ing occupants by seeming to indicate reduced air flow. For occupants 
of open plan or cubicle-type offices, the background noise from air sys­
tems functions as a sound-masking system even though air handling 
noise is not appropriately calibrated to mask human voice frequencies. 
Air handling noise provides the illusion, at least, of masking conversa­
tions, and this causes people to feel they have in('''~ased privacy. Thus 
a silent air handling system would not only cause people to think there 
was no ventilation, but would also reduce their voice privacy and in­
crease their level of discomfort in open plan offices. 

Building-In-Use Assessment of Building Noise Control 

The normative score on building noise control in the first BIU database 
is 4.1, and in the second it is 3.9. Both scores are relatively high on the 
1 to 5 scale, indicating that typically this type of noise is not a problem 
in most of today's office buildings. This means that either the noise lev­
els generated by building-related sources are not disturbingly high (if it 
is disturbingly low, this is reflected in the office noise control score be­
cause of the lack of background noise to mask office sounds), or it 
means that whether they are high or not, the occupants tolerate them 
well, better in fact than occupant-generated office noise, which has a 
lower BIU norm. It is easy to overlook the contribution of building 
noise control to the functional comfort of employees because it is not a 
widespread source of stress and discomfort, nor is it a critical element 
in managing the work environment. But research on environmental 
stress indicates that sustained noise and vibration generate physiologi­
cal stress that can impact employee performance and morale over time. 
Thus when occupant feedback on building systems is evaluated for fol­
low-up action, adjustments and overhauls to the mechanical systems 
need to take the noise aspect into consideration. Case studies indicate 
that in those rare cases when building noise is a problem, it is very det­
rimental to the performance of work. 

The graphs in Figure 5.3 compare two floors in a building where the 
building noise control score was not noticeably poor in the overall 
building's BIU Profile. The floor differences show that localized noise 
sources can affect people's functional comfort in their immediate sur­
roundings, even though the scores may cancel each other out when the 
whole building is examined. Differences between the two floors turned 
out to be due to the presence of retrofitted return air fans that were 
lodged in the ceiling of one floor, and were very noisy when they were 
turned on. However, when they were inactive, there was insufficient air 
movement on the floor. The higher, and closer to normal, score on 
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FLOOR WITHOUT RETURN AIR FAN 

BLDG. NOISE 

OFFICE NOISE 

PRIVACY 

A 

-1 -0.8 -0.6 -0.4 -0.2 o 0.2 0.4 0.6 0.8 

FLOOR WITH RETURN AIR FAN 

B DG.NOISE 

PRIVACY 

SPATIAL COMFORT 

THERMAL COMFORT 

-1 -0.8 -0.6 -0.4 -0.2 o 0.2 0.4 0.6 0.8 

Figure 5.3. Comparison between BIU results from two floors of a bulding 
demonstrating different noise conditions. 
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building noise control, therefore, is connected to uncomfortable air 
quality and thermal comfort; whereas the low (uncomfortable) score on 
building noise appears with a better score on air quality. 

There are many possible causes for intrusive noise from air handling 
systems which affects occupants adversely. What they have in common 
is that they are almost all difficult to correct or solve. For example, in 
office buildings with individual heat pump units above the ceiling, each 
unit emits a constant fan noise as well as a more intrusive noise as the 
compressor cycles on and off. In new buildings, where unit mainte­
nance and repair has not fallen behind, this noise is mildly annoying 
and tends to rate only slightly below the norm. As such a system ages, 
noise problems increase and occupants' functional comfort decreases. 
In buildings with centralized air handling systems, noise may result 
from an imbalance in the air delivery system. Dampers may have been 
closed off above the ceiling (perhaps responding to thermal comfort 
complaints) causing more air to be forced out of diffusers in other 
zones. In other cases, like the one described above, where an additional 
fan unit has been installed above the ceiling, usually as a retrofit meas­
ure, occupants seated below are impacted directly by its noise. In this 
building, this situation caused workers to turn down their thermostats 
in an effort to shut off the noisy ceiling unit. This action in turn caused 
a reduction in their air flow and a decrease in air quality as well as de­
creased thermal comfort as temperatures rose. 

Low (uncomfortable) building noise control ratings often come from 
buildings with individual fan coil units mounted on the walls beneath 
the windows. These units are installed because of the opportunity they 
can offer occupants for individual control over heat and cooling, or to 
increase the amount of cooling available to interior offices. However, 
when in operation the noise of the fan combines with other office 
equipment noises such as the drone of a disc drive or the hum of a la­
ser printer. The background noise level in enclosed offices where this 
situation has occurred is such that workers cannot hear to engage in 
telephone conversations-a powerful cause for reduced functional 
comfort. 

A not infrequent building noise problem is caused by rumbling and 
vibration of the fan systems themselves, often located on the roof. Peo­
ple working on the top floor of the building are disturbed in a way that 
is imperceptible to a casual visitor. In one building, vibration from the 
roof-top systems was significant enough to make bathroom doors rattle 
in their frames, thus generating additional noise in neighboring offices. 
Systems which have major air intake units and exhausts on the roof and 
provide air mixing and distribution individually on each floor also gen-



108 Workspace Strategies 

erate poor building noise control scores from people seated in the vicin­
ity of these mechanical rooms, each of which contains a substantial 
amount of vibrating equipment. 

Managing Building Noise Control 

Building noise control is at the other end of the actionability scale from 
thermal comfort when it comes to the possibilities for effective interven­
tion by managers. None of the examples offered above lends itself to 
rapid, inexpensive, or effective correction. There are no cheap and ef­
fective strategies to effect noise reduction on heat pump compressors, 
for example. And to reduce low-frequency noise and rumble from roof­
mounted systems, the equipment (usually mounted on dense rubber 
pads) has to be structurally isolated from the physical structure of the 
building. One building that received a very low building noise control 
score was found to have not only noise from heat pump compressors 
above the ceiling, but also noise from outside the building. As luck 
would have it, the building was located beside the commuter rail 
tracks, and high-speed trains went past several times a day, vibrating 
windows and disturbing people at work. The only solution to this 
problem would have been moving to another building-an expensive 
solution indeed. 

Where occupants are disturbed by low frequency noise and rumbling 
from fan systems either on the roof or in mechanical rooms on each 
floor, the resources are not usually available for the complete insulation 
of the equipment from the structure which would be necessary to alle­
viate the problem. Managers need to evaluate the significant expense of 
such an intervention against the increased ability of employees to per­
form well once their functional comfort has been improved. In one 
building where executives were located at the top of the building, 
building noise control ratings indicated uncomfortable noise levels both 
from the roof-based fan systems and from additional retrofitted air con­
ditioning units that had been installed in mechanical rooms on the floor 
itself. But even for their executives, managers had not undertaken to 
spend the significant sums of money required to improve their building 
noise control, noting both that the executives were not often present in 
their offices and that it was "only their secretaries" that had to deal 
with the adverse environmental impact. 

In environments where there is insufficient noise, correction is also 
expensive. Most obvious is the installation of a sound-masking system 
in which boxes above the ceiling emit randomized noise at appropriate 
frequencies to mask the human voice. It is not obvious that this is an 
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effective solution in the long run, since the background hiss can also 
drive up noise levels, as people speak louder to be heard, therefore 
causing office noise control problems. As building noise control is not 
one of the top three functional comfort dimensions to have an impact 
workers' morale and their productivity(see Chapter 4), and it is one of 
the most costly types of problem to solve, cost-effective and value-creat­
ing follow-up to solve the building noise control quandary is hard to 
define. Building noise is most amenable to follow-up action when only 
a few people are affected by a problem-such as noisy diffusers in one 
part of the ceiling-and their functional comfort can be improved cost­
effectively by adjusting ventilation equipment. 

HOW BUILDING SYSTEMS CAN INCREASE 
FUNCTIONAL COMFORT 

Occupancy feedback studies in modern office buildings suggest that 
HVAC technology in such buildings is often of comparatively poor de­
sign and/or quality. Badly-performing HVAC systems are in part the 
result of major changes in office space use over the past decade, with 
some ten times the amount of heat-generating equipment now in offices 
than was anticipated when most office buildings were built, placing 
ever-increasing demands on the building's ventilation systems. To­
gether with energy management concerns, more high-rise buildings 
with sealed windows, and the widely reported prevalence of sick build­
ing syndrome, concerns of both tenants and owners have generated a 
demand for a more sophisticated HVAC technology that is slow to 
emerge. Most North American building stock was, of course, built 
more than ten years ago, and many of the problems encountered by to­
day's workforce result from aging HVAC equipment with insufficient 
capacity trying to cope with the increased heat load of lights and equip­
ment in the modern office. However, it is disappointing to examine the 
HVAC technology in newer buildings only to realize that, although ever 
increasing quantities of fresh air are being cycled through buildings, 
there is relatively little innovation in the way these building systems are 
engineered. For example, user control over temperature and ventilation 
is poor, humidification technology is often disappointing, contaminants 
are inadequately evacuated, and there are still dead zones of stale air, 
temperature imbalance, and noisy equipment to be found in areas of 
most modern office buildings. 

Moreover, modern and sophisticated technology is only as effective 
as the skills and knowledge of the people operating the equipment. As 
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HVAC technology, especially climate controls, becomes more sophisti­
cated, so building technicians take on more complex responsibilities. 
Managers who are not technically trained themselves assign control 
over the mechanical systems to one or two individuals on the facilities 
team who may or may not understand the technology they are 
controlling. Unchecked by their supervisors, who understand even less 
than they do, their mistakes go unnoticed and possible solutions to 
HVAC problems are ignored. This is compounded by the fact that the 
engineers who design the HVAC systems are not those who install 
them, and neither of these actually operate or necessarily service the 
systems. As a result, equipment operators become dependent for infor­
mation and assistance on how to operate the systems on the organiza­
tion that has the servicing contract. This situation effectively removes 
the locus of responsibility for good HVAC performance from the con­
sultants who specified the system as well as from those that installed it. 

In a more future-oriented scenario, building occupants would be in­
structed in HVAC system performance, so that they too can take re­
sponsibility for optimal functioning of building systems. Air quality 
problems such as odors and thermal comfort problems caused by ther­
mostat malfunction, often arise as a direct result of occupant ignorance. 
Managers can overcome occupants' ignorance by making employees 
aware of the effects of such simple acts as taping over diffusers, storing 
files on top of window units, placing large pieces of heat and/or fume­
generating equipment on an open office floor, storing food in their 
desks, and storing and handling large quantities of (particle-generating) 
paper. As HVAC systems become more sophisticated, it is increasingly 
important for building occupants to take some responsibility for their 
effectiveness. In buildings with unsophisticated or inadequate HVAC 
systems, it is important for managers to inform occupants when their 
expectations of HVAC performance are unrealistic in view of the tech­
nology installed in the building. Such actions ensure that information 
about the building is communicated to users as part of the organiza­
tion-accommodation feedback loop described in the previous chapter. 
Users need to learn about their building just as managers need to learn 
about how people use the space. 

In summary, improving workers' functional comfort in relation to 
building systems has come up against three unique challenges. In each 
case, although the way occupants assess these three areas of functional 
comfort can be measured and understood, occupants' perceptions fail to 
correspond either to traditional disciplinary definitions of areas like air 
quality and thermal comfort, or to be fully understandable and measur­
able in those terms. Commonly accepted measurements of indoor air 
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quality often fail to find that standards have been violated, even when 
occupants are uncomfortable and report illness and discomfort; thermal 
comfort is the most common complaint in modem office buildings, but 
all evidence shows that it is not the most uncomfortable condition-ex­
cept when the ASHRAE thermal comfort standard cannot or does not 
apply; and building noise problems can be caused by too little as well 
as by too much noise, with the result that little is known about their 
long-term effects on occupants: they are also likely to be costly to 
correct. In each case, knowing precisely what to do or how to respond 
to occupants' feedback is complex and requires innovative, "upside­
down," thinking. It also requires an open line of communication be­
tween occupants and managers and some form of environmental 
negotiation. Strategic decisions that pertain to occupants' functional 
comfort in relation to the operation of building systems are capable of 
responding to these challenges by applying some of the solutions de­
scribed in this chapter as well as by making more explicit demands of 
building systems technology. 

As a greater understanding of user behavior in buildings develops, 
so the quality of buildings themselves, and particularly of building sys­
tems and HVAC technology, will become more responsive to human 
needs and to the real-life way in which people at work behave. In the 
next chapter, we move on from the three functional comfort dimensions 
pertaining to a building's mechanical systems to another three BIU di­
mensions, namely those that address building interiors and issues of 
furniture arrangement, spatial lay-out and noise control in the office. 

NOTES AND REFERENCES 

1. Charles Handy, The Age of Unreason (Boston: Harvard Business School Press, 1990). 
pp.23-29 

2. Jacqueline C Vischer, "Using Occupancy Feedback to Monitor Indoor Air Quality" (Pro­
ceedings of ASHRAE IAQ Conference, June 1993); ASHRAE Transactions, 99 pt.2 (1993). 

3. Jacqueline C Vischer, "The Psychology of Architecture," Los Angeles Times 28 March 
1988; sidebar: "Bateson Building: Engineering A Better Workplace," p. 4. 

4. "All Things Considered," National Public Radio 30 July 1993. 
5. ASHRAE Ventilation Standard 62-89. 
6. Constant Volume Dual Duct system. 
7. "Office Tenants Moves and Changes," Building Owners and Managers Association, (Sec­

tion 3) (Washington, D.C: BOMA International, 1988). 



CHAPTER 6 

BUILDING-IN-USE 

ASSESSMENT OF 

PLANNING AND DESIGN 

OF INTERIOR SPACE: 
SPATIAL COMFORT, PRIVACY, 

AND OFFICE NOISE CONTROL 

"Space and spaciousness are closely related terms, as are 
population density and crowding; but ample space is not 
always experienced as spaciousness, and high density does 
not necessarily mean crowding." 

Yi-Fu Tuan Space and Place. 

FACTORS INFLUENCING THE DESIGN 
OF SPACE FOR WORK 

The three functional comfort dimensions of spatial comfort, privacy, 
and office noise control are connected because they pertain to the way 
space planning locates workers in interior space. Issues of enclosed ver­
sus open plan workstations, spacing and size of workspace, file storage 
and accessibility, space standards, furniture, and height of partitions are 

112 
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all relevant to occupants' ratings of these three dimensions. As space 
managers and designers know, there is nothing like office size, work 
storage and filing space, and partition height to generate controversy, 
conflict, and sometimes outright bad feeling among office workers be­
cause people associate these factors with their status and rank in the or­
ganization. 

The greatest threat to functional comfort on these three dimensions is 
overcrowding. A crowded office environment generates poor ratings on 
privacy and office noise control as well as on spatial comfort. A feeling 
of crowding is not always clearly related to objective measures of den­
sity or even to numbers of people in a space: some job requirements 
and workgroup orientations encourage close working proximity in 
which employees tolerate densities that elsewhere would be experi­
enced as crowded. For some types of work, a degree of crowding is 
considered desirable, for example, in laboratory research, where the 
open and abundant exchange of information contributes to the creativ­
ity and performance of researchers. Thus having to line up to use a 
piece of shared lab equipment, while annoying to users at the time, can 
actually have the effect of increasing opportunities for informal commu­
nication that would be missed if everyone stayed in their own lab. 
However, there are also non productive crowded situations, where 
noise, heat and smells from co-workers slow people down and lower 
morale. 

As with the functional comfort dimensions related to building sys­
tems, discussed in the Chapter 5, there are unique dilemmas associated 
with the functional comfort of interior workspace planning. And as 
with those dilemmas, some "upside-down" thinking is required to re­
solve these issues as well. For example, spatial comfort-one of the 
most critical of the BID dimensions in terms of occupants' productivity 
and their morale-has generated a sort of crisis in modern offices. Re­
strictive space and furniture standards are proliferating in organizations 
as space planners try to fit more people into less space, but a potential 
crisis has been reached in the amount by which individual workspaces 
can be shrunk down. The Spatial Comfort Crisis is related to the Pri­
vacy Conundrum, which states that although workers say they need in­
dividual privacy and complain if they are deprived of it, more and 
more office work is carried out by groups of people, rendering the con­
cept of individual privacy somewhat obsolete. And third, the Challenge 
of Office Noise Control-which is linked to the privacy conundrum-is 
the design of appropriate enclosure to control office noise effectively; 
this is quite a challenge in the open office and in group workspace. 

In this chapter, each of these dilemmas will be analyzed in terms of 
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type of problem and likely solutions encountered through Building-In­
Use Assessments of actual buildings. Creative ways of addressing spa­
tial comfort, privacy, and office noise control are key components of 
successful functional comfort at work. 

THE SPATIAL COMFORT CRISIS 
In the absence of comfort standards for workspace layouts, like the ven­
tilation and thermal comfort standards developed by ASHRAE, compa­
nies have hastened to develop their own corporate space standards to 
regulate individual office and workstation size, degree and height of en­
closure of individual workspace, and type and amount of furniture allo­
cated to each person. Large dollar expenditures on furniture systems 
are often rationalized to management by a hoped-for reduction in 
amount of space per employee, and therefore a reduction in overall 
amount of space occupied by the organization. But although individual 
workspace is shrinking, shared workspace and group areas are 
increasing. And, as larger amounts of space and equipment are needed 
for support functions such as meeting rooms, copy centers, libraries, 
lounges, lunchrooms, smoking rooms, and cafeterias, the overall 
amount of square feet per person is not necessarily declining. Owing to 
growing office equipment requirements, the amount of space per person 
has steadily increased over the past ten years, averaging out in North 
American office buildings at between 200 and 300 square feet per per­
son. 

Part of the Spatial Comfort Crisis is generated by employees them­
selves, who are often not aware of a shift in space allocation from indi­
vidual to group workspace and are frustrated and angry about the 
perceived shrinking size of their office or workstation. And in spite of 
planners' efforts to develop space standards that correspond to em­
ployee functions and task requirements, in many companies space is 
still assigned on the basis of rank and status differences. Typically, 
managers and above are in the larger, enclosed offices, often with win­
dows, and technical and support staff are in workstations or cubicles 
with less than full-height partitions. The more traditional the organiza­
tion-like, for example, law offices-the more likely managers and pro­
fessional staff are to have both full enclosure and window access while 
executives get these as well as the largest offices. This leaves support 
and technical staff located in the interior of floors, often in smaller quar­
ters, in spite of the fact that they are there more of the time, they have 
more equipment, and more of it in use, and that the organization's rev­
enues are often dependent on their level of productivity. 
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Reference was made in Chapter 2 to the virtual office which uses 
computer and communications technology to allow employees to work 
from anywhere outside of, and often in addition to, the company's office 
building. One of the driving forces behind the push towards virtual of­
fice use is the savings anticipated in real estate costs. In one corporation, 
managers estimate that on a typical day in their headquarters accommo­
dating almost 5,000 people, 10 percent of the desks are unoccupied be­
cause people have not been hired yet, people are sick, on vacation, or 
working elsewhere. Another 10 percent may be vacant because people 
have left their desks for meetings or tasks in another part of the 
building. As a result, at anyone time, 20 percent of the workspace 
might be vacant, making it imperative that managers start rethinking in­
dividual workspace allocations to make their accommodation more cost­
effective. Some companies are doing away altogether with conventional 
office space, encouraging people to work how and where works best for 
them. 1 

BUILDING-IN-USE ASSESSMENT 
OF SPATIAL COMFORT 

The Building-In-Use Assessment approach addresses more than simply 
the amount of physical space; occupants assess workspace layout and 
type of furniture, circulation and meeting areas, degree of enclosure and 
proximity / separation of workgroups. Managers' spatial comfort deci­
sions have a major impact on dollars invested in such costly items as 
furniture, carpeting, and partitioning systems. Property managers and 
building owners are often reluctant to get involved with their tenants 
on these issues, even when the tenant has no inhouse expertise in work­
space planning. Many companies rely on their design consultants for 
these decisions. For owner-occupiers, staff responsible for space plan­
ning and floor layouts are likely to be different from staff who specify 
furniture and staff responsible for purchasing, and these again may be 
different from those responsible for indoor air quality, HVAC perform­
ance, and occupants' thermal comfort. The result of such fragmentation 
is that major investments are made on the basis of incomplete informa­
tion about space needs, furniture appropriateness, and the functional 
comfort of interior layouts. 

Measuring spatial comfort includes measuring: 

• ergonomic dimensions of people's work environments, such as chair 
height, back and seat design, and comfort. 

• height and depth, and often number, of work surfaces. 
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• placement and adjustability of computer screens. 

• amount of storage space employees have for files and work-related 
documents as well as for their personal effects. 

• opportunities for both formal and informal meetings and for working 
in groups. 

The norm for spatial comfort is 3.3 on the 5-point scale. The norm is 
the same in the first, government building BIU database as it is the sec­
ond, private sector building BIU database, probably because the floor 
lay-outs and furniture do not vary significantly in the different build­
ings. The spatial comfort score is therefore predictable across a large 
range of types of building interiors, including open plan, partitioned of­
fice space, and enclosed offices. The stability of this score also suggests 
that the physical comfort requirements of the microenvironment of peo­
ple's immediate office space are relatively constant over time and over 
building type. 

Data interpretation has indicated that there are four critical compo­
nents of spatial comfort to be addressed if the Spatial Comfort Crisis is 
to be averted. These are: 

• the square footage of the individual workspace, 

• space standards and practices, 

• space trade-offs between the individual and the workgroup, and 

• the degree and height of enclosure. 

The ways in which space planners and corporate policies interact to re­
solve these issues dictate work-group layout and floor arrangements as 
well as furniture purchases and other large-scale monetary investments. 
Office size is discussed next, then space standards and practices. Issues 
affecting the allocation of space between individuals and group use fol­
low; and partition height is discussed later on in this chapter, in relation 
to office noise control. 

Office Size 

Office size has traditionally been linked to rank within the organization, 
and still is. Employees expect bigger and more luxurious offices to be 
provided as part of their upward mobility through an organization. In 
companies where this is not the case, occupant feedback surveys gener­
ate furious comments because of fears that the results will be used to 
shrink office-size-and this regardless of physical configuration of the 
floor or the existing size of the offices. The space standards that many 
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companies have developed to help them plan for future space needs as 
the organization expands and contracts vary somewhat, but not widely; 
what varies is the degree to which they are applied. In some companies, 
they are only a guideline, used on a discretionary basis; in others, they 
are a rigidly enforced code. Typical ranges are listed in Table 6.1. 

Table 6.1 Typical Office Space Size Ranges 

250 sq. ft. and up = senior managers, full enclosure. 
100-150 sq. ft. = management-level and professional employees, full 

enclosure. 
40-100 sq. ft. = workstations enclosed by partitions (heights listed below), 

for technical staff, administrative staff, and clerical support. 

Low partitions (define the workstation but no noise protection or 
privacy) = about 40." 
Medium height partitions (protect employees from noise, provide some 
privacy) = about 60." 
Almost full-height partitions (simulate full enclosure) = 70" to 80." 

Office size and height of enclosure together identify the rank and po­
sition of each worker, but not his or her function (tasks) in the 
organization. Space standards also specify how many worksurfaces, ta­
bles, file cabinets individuals may have, what type of chair, and 
whether or not they have a right to additional items such as book­
shelves and credenzas. The introduction of systems furniture in many 
buildings, by standardizing space planning procedures and workstation 
components, has facilitated the application of space standards. Many 
employees find the dimensions of their workspaces shrinking as they 
are moved into systems furniture layouts. 

In a large owner-occupied office building, a Building-In-Use Assess­
ment was carried out before and after changes to the workstation design 
and layout of one floor. The building was relatively new at the time of the 
study, and the new systems furniture had been laid out according to the 
organization's space standards. Its success was important to the organi­
zation for future applications of the standards and future installations of 
the furniture. Building-In-Use Assessment was used because there were 
indications that occupants were unhappy with their space. On receiving 
the results of the first survey, the company initiated a detailed occupant 
participation process in which the precise nature of their discomfort was 
defined. Changes were eventually made to the layout of workstations to 
improve circulation, to provide more informal meeting spaces, to provide 
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Figure 6.1. Comparison between BIU results before and after occupants 
participated in the replanning of their floor layout. 

more definition of workgroup boundaries, and to provide support staff 
with more storage for workgroup files. In some exposed areas of the 
floor, higher partitions were added to increase people's privacy. Other 
than the partitions, these changes did not involve changing the furniture 
as such, or increasing the amount of space allocated, but as the results 
show, the impact of these changes was dramatic. 

Figure 6.1 shows the comparison of BIU Assessments before and 
after changes were made to the floor. The results show that occupants' 
functional comfort increased significantly after the changes to their 
layout. Although all dimensions-except building noise control and 
lighting comfort-show improved ratings, the large gains have been in 
the three areas affected by furniture and spatial layout-namely, spatial 
comfort, privacy, and office noise control. A more detailed analysis of 
results shows that ratings from partitioned workstations located in the 
interior of the floor had in fact gone up so significantly that these occu­
pants reported higher levels of functional comfort than the occupants of 
the enclosed offices with windows! 

The BIU results helped the space planners determine what kinds of 
changes needed to be made to the other floors of the building-and in­
deed whether to make such changes at all. A BIU Assessment carried 
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out later for the whole building showed that improved ratings occurred 
throughout, although these improvements were less pronounced else­
where than for the prototype floor. This could be due to the involve­
ment of occupants from this floor in a participatory planning process 
(negotiation with the designers) that was not used on other floors. The 
increase in the other floors' ratings, therefore, represent an increase in 
their functional comfort resulting from the changed layouts without the 
added benefit of environmental negotiation (Stages 4 and 5). 

Space Standards 

The ultimate space standard is the universal plan (UP). Also called uni­
versal footprint, this is a standardized layout provided to every work­
group and mostly fixed in place and not movable. It consists of a basic 
configuration of workstations, office equipment, and shared areas. The 
configuration can be adjusted as necessary to accommodate the requi­
site number of employees at different levels and with different tasks, 
but once constructed, is fixed in place. By investing in a UP system, 
companies feel they can control increasing demands for space as well as 
reduce the costs of churn. 

Two Building-In-Use Assessments have examined universal footprint 
solutions. In one case, the space planners and design team wanted 
feedback from occupants of a universally planned floor to understand 
the strengths and weaknesses of the solution and to determine how to 
improve it for large-scale implementation throughout the company's 
buildings. The results of the survey showed that the new system suited 
some workgroups better than others. Fortunately, the sales and market­
ing employees that constituted the majority of the target group were 
those that felt most comfortable in the UP layout. Working in teams, 
they could see and hear each other as needed, but they had sufficient 
space to avoid hearing colleagues talk on the telephone, to meet infor­
mally, and to store their files. Those individuals that were least com­
fortable in the UP layout were support staff who had to store and 
access large numbers of personnel files, to discuss confidential matters 
on the telephone, and to function at the same time as an information re­
source for their group. For the support staff, the standardized open­
plan workstation layout was too open and too small. Eventually, this 
obliged the space planners to make a policy decision about the accom­
modation of secretaries with administrative responsibilities: in the in­
terest of increasing the functional comfort of administrative staff, the 
planners opted to provide a larger and more enclosed individual 
workspace. This breakaway decision used functional comfort criteria to 
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define more optimal accommodation, which meant overriding the tradi­
tional rank and status considerations that usually gave profes­
sional/ technical staff larger workspaces than their support personnel. 

In the second case, a company had moved into six floors of a new 
building. On five floors, employees had been moved in with their old 
furniture; the sixth floor had been planned with a newly purchased fur­
niture system laid out on UP principles, and the space planning and fa­
cilities staff wanted to know how well employees were carrying out 
their tasks in the new environment on that floor. The workgroup ac­
commodated in the UP layout was a professional group of architects 
and interior designers who had responsibility for office space design 
and planning for the large corporation in which they worked. Their 
work involved demanding visual conditions, required teamwork but 
also opportunities for individual concentration, and accommodated 
drawing boards in many of the cubicles. For this group, the partitions 
were too high to enable adequate interaction, and the lighting was not 
appropriate for the demanding visual tasks. However, the standardiza­
tion of their work environment was accepted by occupants, and if the 
specifications for partition height had been developed more carefully 
and the installation adapted more closely to the floor to take advantage 
of ceiling light fixture and air diffuser placement, the UP installation 
would have been more effective. With minor adjustments, the planners 
were able to correct these problems and create a satisfactory UP envi­
ronment of 80-square-foot cubicles accepted by professional staff who 
had previously considered themselves at a rank in the organization that 
required fully enclosed offices of at least 100 square feet. 

Both of these examples illustrate the potential value of planning 
workspace according to functional comfort rather than square footage 
criteria. The end result in both cases was accommodating people in less 
space than they expected or thought they needed. In the first case, the 
sales staff performed well with less space than their support personnel; 
and in the second case, the professional and technical members of the 
space planning and design group performed well in 20 percent less 
space than they had originally occupied. As much of the emotional, ter­
ritorial and irrational side of space-related issues develops around 
square footage allocations, using functional comfort criteria to make 
space decisions is advantageous in two ways-first, people are more 
likely to accept smaller dimensions for their individual work environ­
ment if other quality criteria pertaining to their workspace requirements 
are respected; and second, focusing on the quality rather than the quan­
tity of space reduces the likelihood of emotional and territorial conflicts 
over office space. 
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The examples also show that using rank as the guide for space allo­
cation is deeply embedded in corporate culture and only now begin­
ning to yield to a more function-based approach to workspace 
definition. Not so many years ago, the AT&T headquarters building on 
Madison Avenue in New York City had two executive floors at the top 
of the building, which, apart from one or two lonely secretaries, were 
unoccupied; the executives actually worked out of other offices located 
on the premises of the companies they managed. In many companies, 
managers tend to use space as an informal system of incentive and 
reward. Some workers are still told "We'll have your space redone" to 
compensate when they do not get a raise; and some employers allow 
hierarchy to be gauged according to closeness to or distance from a 
window. This kind of reasoning, however, reinforces the territorial def­
inition of space and, in the long run, generates more conflict than it 
solves. Workspace is not a form of currency: it is a tool. As in the case 
of the AT&T headquarters, managing space on a reward-for-status basis 
is not a cost-effective option for companies looking to increase the pro­
ductivity of their employees; today, every space-related decision that is 
not considered on the basis of whether or not it helps the space function 
as a tool for work risks being wasteful of the company's resources. 

Individual Versus Group Workspace 

One of the reasons for the spatial comfort crisis is that even as planners 
try to decrease individual space size, the space needs of the workgroup 
are increasing. One area where this phenomenon is often experienced is 
relative to the common problem of the space required to store paper­
files, drawings, records, archives. Whereas individual workers often in­
sist on their need for file storage space that is both accessible to their 
workspace and secure from raiding by their colleagues, managers try to 
encourage their employees to reduce the amount of paper they store by 
returning files they are no longer working on and by using a central­
ized file storage and access system. In addition, many types of opera­
tion, such as those dealing with insurance or with legal responsibilities, 
are obliged to set aside large central areas for high shelving units to ac­
commodate paper files, and many companies and government agencies 
fill warehouses in noncentral suburban areas with archival paper file 
storage.2 Although many modem firms are investing in electronic file 
storage and retrieval systems, these systems are not yet the norm. For 
companies who are still debating the relative merits of a centralized fil­
ing system and whose employees keep large boxes in and around their 
desks, such as accounting firms whose archives of paper are legal doc-
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uments, the leap into this kind of technology is only a distant possibil­
ity. 

In spite of the advent of electronic technology, the paperless office 
widely discussed in the 80s is no longer a realistic vision. Adequate 
storage of work-related files is important for many types of employee, 
ranging from administrators with budgetary and personnel files to pro­
fessional and technical workers who want project records and histories 
within easy access and preferably in their control. From a functional 
comfort viewpoint, files decentralized to individual desks are preferable 
to high shelves of centralized paper files as these tend to block the ef­
fectiveness of overhead lighting, impede airflow and generate uncom­
fortable levels of dust and particulates. In spite of the availability of 
new technology, relatively few companies have as yet made the invest­
ment in electronic file storage. Space planners fear with some justifica­
tion that a lack of constraints on individual file storage in a paper-based 
system increases individual square footage requirements and renders 
less group workspace available for joint activities. 

Other areas of increasing group space use include team meeting rooms 
and project rooms, as well as informal sitting areas and lounges, and 
space for shared equipment, such as faxes, printers, copiers, and special­
ized or dedicated computer workstations. The shift from the individual 
to the team as the focus of space planning solves the spatial comfort crisis 
by redefining space standards in terms of workgroup, rather than indi­
vidual, space allocations which include, but are not limited to, individual 
and shared spaces. By defining the Universal Plan in terms of group 
rather than individual needs, individual workspaces become inter­
changeable; expensive and infrequently used equipment is not oversup­
plied, and the focus of the workspace is not the individual's desk but the 
shared space in which creative work is done. This shift in focus from the 
individual worker to the workgroup or team will not be accomplished 
simply through the redefinition of space and space standards, but derives 
from a carefully-planned values shift in the organization. It can be facili­
tated by appropriate environmental support for change. Providing the 
environment that encourages this shift, and indeed planning the environ­
ment that will accommodate such a shift, are both steps which require 
occupants' feedback and will only result from good communication and 
negotiation between managers and occupants of space. 

THE PRIVACY CONUNDRUM 
In the Building-In-Use Assessment system, privacy ratings are closely 
linked to spatial comfort ratings, and the overlap between the two in 
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terms of physical office conditions is pronounced. For occupants and 
managers in North American office buildings, the concept of privacy is 
irrevocably linked to the notion of physical enclosure. And yet numer­
ous studies have demonstrated that privacy as a condition of getting 
work done is more complex, usually extending beyond a simple physi­
cal element to the social organization and structure of the workgroup to 
which the individual belongs. Cultural, age, and job rank factors all af­
fect definitions of privacy, which is largely concerned with the control a 
person feels over his or her accessibility to coworkers. 

As the importance of the workgroup or team increases, one might ex­
pect the relevance of individual privacy to planning office interiors to 
decrease. However, for many types of task, some quiet space and time 
for individual concentration is often a necessary condition for their suc­
cessful completion. These opportunities do not have to be provided in 
the form of an enclosed office or workstation. The challenge for manag­
ers is to determine how best to provide such opportunities for individ­
uals in the context of work-group planning: it is clearly not a question 
of simply enclosing people, which can cause them to feel cut off. The 
conundrum posed by the concept of privacy is that the apparently con­
flicting need for social contact and joint work opportunities is at times 
as strong or stronger than the need for individuals to work alone, and 
that these needs vary according to task, work-group structure and indi­
vidual personality differences. To resolve the conundrum, some kind of 
dynamic equilibrium between opportunities for solitude and opportuni­
ties for communication that can adjust to the needs of tasks being per­
formed is the key to functionally comfortable privacy. 

The Building-In-Use concept of privacy incorporates people's ratings 
of their visual privacy as well as their voice or conversation privacy. 
People also judge privacy by the amount of telephone privacy they 
have, both hearing other people's conversations and being heard 
themselves. The BIU norm for privacy is 2.3 in the first database, de­
rived mostly from buildings with open plan floors containing not more 
than 30 percent enclosed offices, and the rest open-plan cubicles. In the 
second database, where the proportion of enclosed offices is closer to 50 
percent, the norm for privacy rises to 2.9. This higher BIU norm reflects 
a greater number of enclosed office respondents. Respondents in open­
plan cubicles consistently report lower privacy ratings than respondents 
in fully enclosed space, regardless of the height of their enclosing 
partitions. The concept of individual enclosure, then, is fundamental in 
considerations of privacy in most office workers' minds. 

Interpreting privacy scores is a complex procedure that reflects the 
shifting balance of the Privacy Conundrum. High ratings mean more 
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privacy, but high levels of privacy do not necessarily mean more func­
tional comfort, because too much privacy means problems of isolation. 
Extreme privacy ratings both high and low are not easily interpretable. 
A high privacy score can indicate satisfaction with privacy, or it can 
mean the discomfort of feeling "cut off" from fellow workers and 
isolated. A low privacy score may indicate dissatisfaction with privacy, 
but work-tasks may not require solitude and concentration, therefore 
the low rating in this case does not mean a functional comfort problem. 
A lack of privacy does not necessarily impact negatively on all types of 
task because many tasks require a group effort or some social interac­
tion or contact. The only way to judge the meaning of privacy ratings 
is to examine the specific task requirements of workers. 

In summary, to understand the meaning of privacy in modern offices 
requires: 

• analyzing the task requirements of members of the workgroup in 
terms of their need to concentrate (work alone) and their need to 
communicate (work together), 

• determining the degree and height of enclosure of the individual 
workplace, and 

• accepting that privacy is not an unqualifiedly desirable attribute of 
good office space: relatively few employees require one hundred per 
cent privacy, as most also require communication. Also, people are 
uncomfortable if they feel cut off from their coworkers. 

People's privacy requirements are more complex than merely being 
able to enter an enclosed space and not be overseen or overheard, espe­
cially as team-based and project work becomes more prevalent. To plan 
an effective group workspace, the need for privacy may better be un­
derstood as a need for control over the work environment rather than 
the presence or absence of physical enclosure. 

Evaluating Privacy 

In the context of changing office tasks and workgroup organization, it is 
not a foregone conclusion that having less privacy is a bad thing. The 
strong division that still exists in many organizations between those in 
cubicles and those in enclosed offices has less to do with privacy than 
with the same rank-based arguments that are used to provide senior 
people with larger office sizes. Some organizations have tried to redress 
the imbalance by eliminating enclosed offices with windows and requir­
ing managers to choose between an enclosed office with no window or 
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a cubicle with a window. As space planners know all too well, provid­
ing enclosed offices next to windows effectively blocks natural light 
from reaching interior cubicles as well as views, and in those buildings 
in which supply air is delivered over or under the windows, ventilation 
as well. 

Occupants of enclosed offices, although they assign high ratings to 
privacy, often confess that they do not fully need it, either because they 
are not there enough, or because they prefer to have contact with their 
workers, maintaining an open door and undraped windows. Many 
workers are happy to share enclosed offices with one or two or even 
three people. Paradoxically, even if they need quiet to concentrate, for 
many managers, their office is still not adequately private in that the 
telephone still rings, people drop by to talk, and there are frequent 
meetings. Most managers agree that they only close their office doors 
when dealing with individual employees on confidential matters such 
as evaluating their work performance or, sometimes, for telephone con­
versations on subjects not yet made public. Thus both for open-office 
and for closed-office occupants, privacy is less a matter of physical en­
closure with walls and a door, and more a matter of environmental 
options. The concept of privacy is increasingly open to definition 
through management of space and time. 

The floor plans illustrated in Figures 6.2 and 6.3 provide examples of 
the extremes that exist in terms of privacy in modern office buildings. 
The first floor plan (Fig. 6.2) illustrates a floor in one tower of the Great 
Arch at La Defense in Paris, France; it shows small, identical enclosed 
offices strung along long corridors. The floors in this tower are occu­
pied by a large government department, which had moved from a se­
ries of low-rise war-time buildings where offices were grouped around 
circulation and meeting areas. When surveyed, the occupants of the 
Great Arch provided extremely high privacy ratings (3.4), but it was ev­
ident from their written comments that this was far from being a source 
of comfort. In fact, occupants of this building suffered from a feeling of 
isolation and a lack of social contact that seriously impeded their ability 
to do their work effectively. 

In contrast, the second floor plan (Fig. 6.3) illustrates a fully open 
and mobile "free address" system implemented at the NAHB Research 
Center in Maryland, described in Chapter 2. Here employees have no 
designated workspace but sit at tables in a large open space, moving 
their telephones and their mobile filing cabinets as needed. The inten­
tion here was deliberately to reduce individual privacy to facilitate com­
munication, teamwork and creative problem-solving. Whereas the Paris 
building occupants reported high privacy scores but in fact experienced 
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a lack of contact and communication that adversely affected the quality 
of their work, in the Maryland building, occupants had considerable 
trouble adapting to the new space and reported experiencing a discon­
certing rootlessness resulting from a lack of personal "retreat space." 
Until they grew accustomed to the free address system, they actively 
withdrew from interpersonal communication and were temporarily at 
least unable to perform well in teams. 

A compromise between total enclosure and total exposure is obvi­
ously a better answer than either of the above examples, and in many 
offices today a range of workspaces is being provided so that individu­
als and groups can move between them depending on the tasks they 
are working on and their workgroup requirements. Stone and Luchetti 
have developed a flexible approach to space planning which allows in­
dividuals not to be isolated in individual cubicles unless their tasks re­
quires solitude for concentration.3 According to their concept, the key 
elements of environmental choice as regards privacy include small 
group meeting spaces as well as a conference room, some enclosed of­
fices for concentrated and private work, a selection of computerized 
workstations providing the software and file access needed by workers, 
and some small carrels or partitioned workstations where individuals 
can install themselves temporarily and store the items they need for 
work. As in solving the Spatial Comfort Crisis, the solution to the Pri­
vacy Conundrum is in "upside-down thinking" that all but does away 
with planned individual workspace and instead offers employees an ar­
ray of spatial opportunities that range from individual to dyad to small 
and to large size groups. 

THE CHALLENGE OF OFFICE NOISE CONTROL 
Acoustic conditions have altered dramatically in modern offices because 
of the following changes: 

• the large-scale introduction of electronic equipment 

• smaller individual workspaces 

• more meetings, group sessions and shared activities 

• less physical enclosure 

• increasing use of the telephone 

The effect has been to increase overall sound levels in offices, making 
office noise control a more critical issue than in previous eras of office 
work. Physical interventions to manage noise better in offices, however, 
have been somewhat limited, making use primarily of different height 
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partitions between individuals. As with building noise control, silence 
is not golden: most people prefer some level of background noise and 
activity to mask their own voices as well as to provide them with a 
sense of what is going around them. The Challenge of Office Noise 
Control is to maintain office noise at nonintrusive levels in a work envi­
ronment increasingly favoring communication and collegiality. 

Occupants' feedback on office noise control addresses the level of noise 
generated by coworkers, both through their activities and conversations 
and through the equipment that they use. Their keyboards, their tele­
phones, and the drone of their disk drives all contribute to occupants' 
office noise control ratings as well as the general background noise of 
their conversations and the specific voices that can be heard with infor­
mation-carrying content. Noise is not any sound: it is unwanted 
sound. It is therefore by definition uncomfortable and stressful in the 
work environment, but not necessarily threatening to occupants' health 
and well-being. 

The BIU concept of office noise control is based on people's ratings of 
general noise levels, of specific intrusive noises, such as others talking 
or the operation of nearby equipment, and the degree of disturbance 
caused by the noise. The BIU norm for office noise control is 2.9 in the 
first database, and 3.0 in the second, meaning there is no real difference 
in office noise between older office buildings and the buildings in the 
newer database, which are more densely laid out even though they 
have more enclosure. Most feedback shows a strong link between spa­
tial comfort, privacy, and office noise control scores. Types of work that 
require a high level of individual concentration, or sustained telephone 
conversations, or which have confidentiality requirements, seem to be 
the types of task most impacted by office noise levels. What are the 
most common sources of office noise problems? 

A growing proportion of office work is carried out on the telephone. 
Employees who are involved in sales and marketing, in customer service, 
in providing information, in account management and billing, and in 
many other areas of direct interface with customers spend much of the 
day on the telephone. Although their work does not have confidentiality 
requirements, groups such as these are affected by noise. In an effort to 
manage noise better for one such group carrying out telemarketing, peo­
ple were moved out of a completely open "bull-pen" layout into systems 
furniture that enclosed each person in 60 inch partitions. One of the aims 
of the change was to enhance acoustic conditions for telephone-based 
work, but the new layout also reduced the amount of space per person on 
the floor. The results showed that although employees' heard less of 
what their colleagues were saying after the move, they became increas-
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ingly uncomfortable about being overheard by their neighbors because 
they were closer to them. They expressed fears that their colleagues 
would listen to and criticize their marketing approach. Moreover, having 
been provided with space that could be personalized, workers pinned up 
pictures, calendars, and posters on the inside of their partitions, effec­
tively reducing the sound-absorbing surface inside their cubicle; as a re­
sult, the overall noise level of the group actually increased. 

Other sources of noise are equipment (fax machines, copiers, printers, 
and computer keyboards), movement (people moving around, going in 
an out of meetings, and talking to each other while walking), and simply 
people talking to each other or on the telephone. A Building-In-Use As­
sessment was carried out on occupants of a newly completed office 
building who complained that they could not work because too much 
sound was being transmitted through the open-plan layout, and that 
they were disturbed by hearing each other so clearly. These individuals 
had moved from an older building where they had had bigger individual 
workspaces on larger, darker floors. Thus the lower partitions of the new 
furniture gave them access to window views and natural light, but 
caused them to lose the voice privacy they had previously enjoyed. 
Their ratings compared to BIU norms are displayed in Figure 6.4. As rat­
ings in this building are otherwise positive, it is all the more surprising to 
note occupants' low ratings of office noise control. This result illustrates 
the importance of workers' previous experiences in affecting their judg­
ment of acoustic conditions. Unlike the other functional comfort dimen­
sions, noise control ratings are unduly influenced by previous 
environmental experiences and respond well to familiarity and behavio­
ral adjustment over time. 

Office noise only becomes a problem if it exceeds a certain level of 
intrusiveness, usually by being irregular and too loud. This is less re­
lated to measurable sound levels than to the content and meaning of 
the sound that can be heard. For example, being able to follow every 
word of someone's conversation is far more disruptive than an equally 
loud distant conversational buzz in which no words can be made out. 
A large number of office noise problems are related to use of the 
speakerphone. Whether they are in cubicles or in offices with the door 
open (and sometimes if it is closed) speakerphone conversations can be 
a major source of noise pollution in the workspace, often carrying 
through full-height partitions as well. 

Other types of noise can be intrusive because of their meaning 
content. In one building where office noise was a problem, technicians 
and draftsmen seated in open-plan workstations objected to being able 
to hear their coworkers' radios and fingernail clippers! These sounds 
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Figure 6.4. Building-in-Use profile of Building Y, showing office noise discomfort 
in an otherwise comfortable building. 

were not loud, they were objectionable because they were meaningful­
they carried information. In such cases, taking sound pressure readings 
with instrumentation is not likely to yield evidence of noise discomfort, 
but the occupancy feedback informs us that it is there. Instrument 
measures of noise, such as sound pressure levels, sound reverberation, 
and sound transmission levels, are not adequate to predict people's 
acoustic comfort in the workplace. Stress from noise discomfort can ad­
versely affect the speed and accuracy with which employees perform 
their tasks, can increase fatigue, and can have a serious impact on func­
tional comfort. 

Noise Control Through Partition Height 

People need to hear each other work because they do not want to work 
in isolation. In a quiet environment, individual voices and other infor­
mation-carrying sounds are transmitted throughout a space. Some de­
gree of background sound is therefore desirable, and some groups 
tolerate relatively high levels of sound, whereas noise-unwanted 
sound-can also easily reach intrusive levels that affect the efficient per­
formance of work. Functional comfort relative to noise control can be 



132 Workspace Strategies 

effected by increasing distance between workers and noise sources (i.e., 
equipment), by spreading people out, or by enclosing and shielding 
noise-generating equipment or individuals. Many managers select 
some kind of partition system for individual workers in an effort to 
manage office noise, with varying success. 

Workstation partitions are used in part to control sound transmission 
in an open plan office, and in part to protect individuals' voice privacy, 
as well as to provide visual screening. Some workers with none or with 
low partitions find this acceptable because of the work they do. For ex­
ample, receptionists need to see and be seen in order to do their job, 
and they have less reason to protect themselves from hearing or being 
heard by others than other types of worker. Data entry clerks or other 
workers at terminals who are all doing the same kind of work rely on 
contact with co-workers for effective completion of collective tasks, as 
in the case of the "Just-In-Time" configuration developed by the Bank 
of Boston and described in Chapter 3.4 Many types of customer service 
representatives working on telephones need to see coworkers and to be 
seen by supervisors, and they accept the sound of each other's voices as 
part of their shared work-group culture. 

Employees with medium height partitions (48 inches to 65 inches) 
are more acoustically protected than those with lower partitions, often 
performing tasks that require more individual concentration and less in­
teraction with colleagues. Although research shows that a height of 
about 60 inches is optimal for sound absorption as well as voice privacy 
between workstations, the sound of coworkers' voices still travels over 
and, if there is space, under the acoustic partitions that separate them. 5 

As in the example described above, it is not uncommon for the acoustic 
properties of partitions to be rendered ineffectual by personalization 
and decoration. Occupants' posters and photographs reduce the ex­
panse of sound-absorbing material and increase the ratio of sound-re­
flecting surfaces. 

In some offices, partitions of six feet or over are used in lieu of en­
closed offices. Occupants' feedback repeatedly demonstrates that peo­
ple are more uncomfortable inside high partitions than inside low and 
medium height partitions. There is an ambiguity to being accommo­
dated in an all-but-enclosed space while still being able to hear one's 
neighbors and know that one can be heard. Occupants' functional com­
fort in terms of both noise and privacy is therefore not increased by 
high partitions. It is more cost-effective for noise control purposes to 
accommodate workers either within low or middle height partitions or 
in fully enclosed offices. This is not to say that acoustic conditions are 
necessarily superior in enclosed offices: the acoustic insulation of full-
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height partitions or walls depends on the standards of construction 
used. The more acoustically effective the construction, the more expen­
sive it is to build. Some fully enclosed offices are constructed with full­
height demountable partitions which provide no acoustic insulation at 
all. In some buildings, walls are built to extend above the ceiling, but 
holes are cut in them for radiators or ventilation units that straddle two 
offices. These conduct sound very effectively, negating the insulating 
value of building walls up to the slab! 

The relationship between partition height and noise control is not as 
simple as it appears. As with all the elements of the interactive user-en­
vironment system, it is more complex than simple cause-effect thinking 
would have us believe. Whereas occupants believe there is a linear re­
lationship between height of partition and acoustic effectiveness-the 
higher the partition, the greater its effectiveness in controlling noise-in 
fact, intervening factors such as type of wall construction and ceiling 
finish, size of workspace (and therefore distance between people), dis­
tance to windows, amount and type of equipment (including speaker­
phones) and type of work (telemarketing or personnel counseling) all 
have to be addressed in order to make good noise control decisions. 

Just as the previous section showed how privacy is associated in peo­
ple's minds with physical enclosure-even though functionally comfort­
able privacy is more complex than a single physical element-similarly 
office noise control is usually associated with partition height. Yet as 
we have seen, as a functional comfort element, the impact of noise is in 
fact somewhat independent of partition height. Both these functional 
comfort concepts are far more complex than one simple physical ele­
ment, but nevertheless these simple physical elements (walls, partitions, 
doors) have a symbolic role which is clearly important to occupants. In 
developing responsible accommodation strategy, the wise manager rec­
ognizes these discrepancies between the symbolic significance and the 
functional comfort of elements of the work environment. It is all the 
more important, therefore, that strategic decisions not be made without 
communicating with users about their space. 

THE FUTURE OF THE INDIVIDUAL WORKPLACE 
Key themes have emerged in the planning and design of office interiors 
that indicate the need for some upside-down thinking to resolve space­
related dilemmas and lead the way toward the future. 

1. The standardization of space requirements to ensure cost-effective 
allocations of office space must be based on a logic of group task 
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requirements and functional needs rather than on a logic of individual 
rank and status, or even individual needs. 

For most North American companies, individual space standards are going 
down while the overall amount of space per individual in a building is going 
up. As the costs of acquiring and of operating space are also going up, it is im­
perative to determine the most cost-effective ways of using and planning work 
space. Meeting individual needs for privacy, status rewards, and personal space 
is increasingly unrealistic for companies seeking to add value through an ac­
commodation strategy. On the other hand, defining and meeting the needs of 
the business unit, or the work-groups within it, through a systematic approach 
to feedback, task analysis, and environmental negotiation is a very promising 
approach to streamlining costs and increasing value. 

2. Knowledge work requires opportunities for individual focus and 
concentration as well as teamwork. Much repetitive computer-based 
work requires sustained worker contact, long hours of immobilization. 

Workers not tied to computer terminals spend time on a range of activities 
with different requirements that are not available in a single workspace. Many 
office workers therefore have less need for an individually-designated, personal­
ized workspace, and a growing need for a choice and variety of spaces to suit 
their tasks. On the other hand, as we saw in Chapter 2, modern offices also ac­
commodate the terminal-based worker who spends his or her working day on a 
computer, often accessing other equipment at the same time, such as microfiche 
files, and/or dealing with customers on the telephone. Whether these workers 
are temporary and replaceable, or part of the permanent work force, they have 
stringent requirements from their work environment on which a significant pro­
portion of their productivity depends. They are virtually locked into their work­
space, so the right lighting, sound level, thermal comfort, and furniture design 
are key ingredients in the performance of their work. These two extremes in 
workspace requirements both need to be accommodated in modern office space. 

3. The workgroup is a more effective unit for workspace planning than 
the individual worker, especially in terms of work storage and file 
access. Shared workspace considerations override the traditional 
concept of the individual office. 

The individual workstation or office will wane in importance as new and in­
novative ways to work become more prevalent in organizations. As people are 
moved out of office buildings into home-work, satellite offices, or mobile work­
stations of some kind, the space remaining as home base for employees will be 
increasingly shared and increasingly social. The spatial comfort crisis, the pri­
vacy conundrum and the office noise control challenge will be solved when al­
most no individual workspace is assigned on a permanent basis, and most 
offices are group territory and a tool for the group's work. 
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In conclusion, management of noise, privacy, and spatial layout is an 
increasing challenge for changing corporate needs. Computer-based 
workers tend to tolerate more office noise and poor privacy than other 
groups, but this is not to say that they could not work better in more 
functionally comfortable workspace. Knowledge workers tend not to 
sit at a desk, but move around the building and seek out opportunities 
to interact with coworkers. More and more workers in the future will 
spend time working outside the building. Future office interiors must 
accommodate all these different needs, and they cannot do this by per­
forming yet another variation on the old theme of the individual office 
space filled with heat-generating equipment, located by the window for 
managers, with a conference room available on another floor. Planning 
environmentally for these changes will be successful if functional com­
fort criteria are defined and respected in workspace design, if workers 
are encouraged to understand and participate in planning their work­
space, and if the communication of information about the user-building 
relationship is encouraged. 

In summary, the spatial comfort crisis is resolvable through space 
planning and standard setting that addresses work-group rather than 
individual worker needs; the privacy conundrum becomes understand­
able if privacy is defined in terms of space and time opportunities 
needed for individual tasks rather than of enclosure and isolation; and 
the office noise control challenge is effectively met through creative re­
examination of the function and performance of partitions as well as 
balancing team-space requirements with individual needs. In the next 
chapter, the final Building-In-Use dilemma is presented as an 
opportunity. Lighting comfort represents a significant opportunity to 
business managers because of the range of innovative lighting technol­
ogy that is available. Lighting comfort, a critically important aspect of 
users functional comfort, is connected both to building systems and to 
the planning and design of interior space, yet stands on its own as a 
key determinant of the speed and accuracy of work performance. 
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CHAPTER 7 

BUILDING-IN-USE 

ASSESSMENT OF 

LIGHTING COMFORT 

"Lack of daylight is a factor that gets on our nerves. You feel 
as though you're in a cage. There are not enough windows. 
A happy employee, satisfied with his work environment, will 
show it through his work." 

building occupant 

THE LIGHTING COMFORT OPPORTUNITY 
Since the widespread introduction of computer screens into modern of­
fices, lighting the work environment has become more complex and dif­
ficult than it ever was in the factory. Researchers are learning more 
about the complex human response to light; lighting technology for 
buildings is evolving rapidly; yet, in the 1980s, eyestrain and sore eyes 
were the most frequently reported health problem in office buildings.1 

The opportunity for the 90s and beyond is to find ways of installing 
better and more responsive lighting in the work environment and 
watch productivity soar. 

Compared to ventilation and temperature conditions, people in of­
fices complain relatively little about lighting and appear to accept and 
adapt to a far wider range of visual conditions than temperature and 
ventilation conditions. People's expectations that their comfort needs 
will be met seem to be more developed with regard to air quality and 
thermal comfort than to lighting comfort, so they are more demanding 
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regarding ventilation and temperature than they are regarding glare, 
gloom, contrast conditions, and light levels. The human eye is a highly 
adaptive mechanism, and it would seem that people are used to making 
it work under what can seem like uncomfortable visual conditions for 
long periods of time before sensing discomfort and demanding 
improvement. 

Of all the functional comfort dimensions, lighting comfort shows 
consistently the greatest discrepancy between human visual comfort re­
quirements and the quality of lighting supplied in the workplace. Busi­
ness managers concerned with the O-A relationship therefore stand to 
make the most substantial gains from investing in this functional com­
fort dimension. The Lighting Comfort Opportunity is significant in the 
following terms: 

• Lighting quality is obviously related to the performance of visual 
tasks, and 70-80 percent of all the tasks performed in an office are 
visual tasks. Improved lighting quality in the workplace improves 
task performance and reduces eyestrain, so productivity should 
clearly improve. 

• Energy-efficient lighting is a major cost-saver in modern buildings. 
Energy-saving programs through subsidized lighting technology are 
now available in most states and provinces in North America. 

• Existing lighting technology offers opportunities for a degree of indi­
vidual control over lighting that is as yet a remote possibility in areas 
of ventilation and thermal comfort. Investing in lighting controls in­
creases functional comfort by enabling individual differences in vis­
ual requirements to be accommodated easily. 2 

The problem-or rather the opportunity-of lighting comfort, there­
fore, is to invest in lighting technology that can effectively respond to 
the delicate balance between the human eye's ability to adapt to a wide 
range of conditions, and the varied and even conflicting requirements 
of the modern office environment. Until the large-scale introduction of 
CRT (computer) screens into the office work environment, designers 
specified office lighting to be as uniform as possible and bright enough 
to permit close visual tasks such as reading and writing to be carried 
out at every work surface. This approach was based on lighting re­
quirements in manufacturing environments where similar, standardized 
tasks were being carried out and uniformly high light levels seemed 
appropriate. However, as office work has diversified and visual tasks 
are more varied and demanding, appropriate lighting for work has be­
come a far more complex issue. Visual tasks in modern offices include 
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computer work on a wide variety of screens, meetings with small and 
large groups of people, reading and writing, one-on-one work sessions, 
drawing and design, reading and, in some cases, annotating computer 
printout, and work with microfiche, video, and a wide range of graphic 
displays. 

In spite of this rich array of needs, lighting performance is still mostly 
measured in terms of amount of light emitted by fixtures, Illuminance, 
and lighting effectiveness is mostly assessed in terms of amount of light 
at the work surface, Luminance. Efforts to incorporate some of the other 
factors affecting visual comfort-such as contrast conditions and glare, 
color differences, and modeling or directionality of light-into a scale of 
environmental measurement are less widely used because of the com­
plex difficulties of measuring them. 3 Comfort specifications for lighting 
are usually limited to recommended light levels, as measured in foot­
candles or lux (metric), and, in recent years, the amounts considered ap­
propriate for office work have been reduced to reflect the widespread 
use of CRT screens. 4 On the other hand, a familiar sight in most offices 
are ceiling fixtures with one or both lamps extinguished by employees 
who want less light on their computer screens, and even on their work 
surfaces. Many office workers bring in their own incandescent desk 
lamps. 

From the occupants' point of view, access to natural light is at least 
as important as good quality artificial light, and perhaps more, even 
though windows may cause glare conditions that are adverse to work at 
computer screens. In spite of a surge of interest in daylighting design a 
few years ago, mainly for energy conservation reasons, the need for peo­
ple to have access to natural light seems to be less important in North 
America than it does in Europe. Office workers themselves are often 
aware that it is against the labor code in certain European countries to 
accommodate office workers in windowless rooms. Yet, in North Amer­
ica, it is not uncommon for people to work in basement offices and in 
rooms and cubicles in the interiors of deep floors. Proximity to the win­
dow has come to be considered a sign of rank rather than a human right, 
and as a result in traditional organizations the more highly-paid profes­
sionals ana executives have offices next to windows while lower-ranking 
staff are usually located in interior offices and cubicles. 

From a functional comfort viewpoint, however, whether the light 
comes from windows or from light fixtures is less critical than the effec­
tiveness of lighting in facilitating people's tasks. From the point of view 
of personal health, people gain more from going outside a building at 
lunch or on breaks than from sitting inside looking out through a win­
dow all day long. 5 Designers know that while increasing daylighting in 
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the workspace may increase people's psychological comfort, it can pro­
duce screen glare from windows for people working on computers. 
Similarly, lower lighting levels in offices may improve screen-based 
working conditions, but can generate gloomy, underlit work environ­
ments that lower morale and cause complaints. 

The Lighting Comfort Opportunity is therefore a complex one, com­
prising elements of electric lighting technology, daylighting design, 
complex visual task analysis, visual differences among workers, the 
psychological effects of light, and the relationship between space, furni­
ture, color, and amount of light. People have an apparently conflicting 
need for, on the one hand, lowered background (surround) light levels 
to reduce glare problems on screens, and on the other, for a bright, 
colorful, and luminous environment to keep up morale and enhance the 
aesthetic dimension of the work environment. All people, however, 
benefit from bright lighting of their visual task. They have a need to 
vary light quality and amount depending on the requirements of the 
work they are doing and the environment they are doing it in. The 
lighting comfort opportunity is therefore a major one whose potential 
has largely been overlooked in workspace design to date. 

BUILDING-IN-USE ASSESSMENT 
OF LIGHTING COMFORT 

Analysis of occupant feedback on window access and proximity con­
firms that whereas the natural light aspects of lighting comfort contrib­
ute to occupant morale, it is the conditions created by the electrical 
lighting system that have the greatest effect on occupant health, proba­
bly in relation to eyestrain. The BID norm for lighting is 3.3 in the first 
BIU database and 3.5 in the second. The first database comprises build­
ings whose lighting predates the large-scale installation of computer 
screens. The ceiling fixtures in almost all these buildings are recessed, 
two-bulb fixtures with acrylic lenses designed to disperse the light over 
a wide area and minimize dark or low-light areas in the visual field (see 
Figure 7.1). As a result, most of the complaints received about lighting 
in such buildings pertain to glare and discomfort from overly bright 
fixtures. 6 In many Canadian office buildings, light fixtures are installed 
in a coffered ceiling system on the grounds that recessing the fixture 
means glare is reduced. This may be true when one is standing up, but 
from the seated position in which most people work, all fixtures are in 
full, glare-generating, view, similar to a conventional, flat ceiling. An 
example is shown in Figure 7.2. 



140 Workspace Strategies 

, , 
, '. 
\ ' .... 
\\\ .... 

coffered ceiling - recessed fixtures directional downlighting - parabolics 

Figure 7.1. Difference in direction of light emitted from a coffered ceiling and 
from louvered parabolic light fixtures. 

Figure 7.2. Typical coffered ceiling configuration, with two-bulb fixtures behind 
acrylic lenses. 

The second and more recent BIU database, although it shows a higher 
(more comfortable) norm for lighting comfort, includes a much greater 
proportion of VDT workstations as well as a wider variety of lighting 
systems. The second BIU norm may reflect the improved management of 
glare in newer buildings. In United States office buildings, glare is partly 
reduced by installing directional lenses on ceiling-mounted fixtures so 
that the light is not diffused but illuminates only the work areas immedi­
ately beneath where tasks are being carried out (see Figure 7.1). 

The worst rated building for lighting in either Building-In-Use data­
base is not a North American building at all but a new office building 
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Figure 7.3. Office in the Great Arch at La Defense (in Paris) showing the large 
window and dropped ceiling light fixture. 

in Paris, France (See the floorplan in Figure 6.2). Offices in the Parisian 
building are enclosed, accommodating one, two, or three people, and 
are all located along the perimeter walls of this long, thin building. All 
have at least one large (60 inches square) window occupying most of 
one wall. There is a space of some 18 inches between the interior glass 
and the exterior glazing. Roll-down blinds intended to reduce light but 
not views are inadequate for the amount of light on the higher stories. 
The building is 35 floors high, and above floor 6 there are no adjacent 
buildings to cut the bright light from the sky. In addition to the large 
bright window, there is a single fluorescent fixture double the length of 
the average North American fluorescent dropped down on two rods at 
right angles to the window (see Figure 7.3). 
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The voice, power, and data outlets are located under the window, 
with the result that most people with PCs on their desks face the 
window. Each desk-the main work surface in each office-is placed 
under the hanging fixture. These lamps are only switchable in banks of 
6-8 offices, so out of respect to their colleagues, occupants leave them 
on whether they need them or not. As a result, all the visual tasks that 
the occupant might conceivably be performing in his or her office are 
carried out in a glare situation from both the window and from the flu­
orescent lights. The lighting comfort score received from occupants of 
this building was 2.8 on the 5-point scale, where the norm is 3.3, an un­
speakably low score by North American standards, where office work­
ers rarely rate lighting comfort lower than 3. 

Lighting comfort is difficult to measure because occupants are often 
unaware of visual discomfort until it is too late and eyestrain has 
occurred. They are also likely to attribute the physical symptoms of vis­
ual discomfort such as headaches, dizziness, and fatigue, to indoor air 
quality problems of which they are more aware. The lighting comfort 
problem comes from the fact that while visual tasks in the office have 
diversified enormously in recent years, office lighting environments 
generally have not. The Lighting Comfort Opportunity is that the tech­
nology is available to enable environments to respond more appropri­
ately to occupants' functional comfort needs as soon as managers 
incorporate functional comfort criteria into their accommodation strat­
egy. 

HUMAN FACTORS IN LIGHTING 
Given the exquisite delicacy of the human visual mechanism, it is not 
surprising that assessing lighting comfort is more complex and nuanced 
than assessing other functional comfort dimensions. Whereas workers 
simply provide low comfort ratings for thermal comfort and office noise 
if they feel impinged upon by these conditions in the performance of 
their tasks, building occupants do not necessarily rate lighting comfort 
as low: they simply do not rate it very high. Part of the difficulty in­
herent in assessing lighting comfort is occupants' own predilection to 
accept adverse functional comfort conditions in lighting more readily 
than they would in other areas of functional comfort. 

Studies of visual comfort at work recommend lowering overhead 
light levels, and installing combination task-ambient systems that light 
only the visual task; they also advocate strategies to manage glare and 
reflections. 7 At least one study has suggested that the incidence of head­
aches and eyestrain could be halved with the use of high-frequency 
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(controlled by ballasts) lighting installations, but this type of informa­
tion, like many of the recommendations from other lighting studies, has 
not yet been systematically applied to office lighting design. 8 These au­
thors conclude that occupants' reports of headaches and fatigue are 
likely to be linked to presumed air quality problems by both occupants 
and managers. The trend in recent years, however, has been towards 
reducing the amount of overhead light to accommodate screen-based 
work as well as to reduce high energy costs by providing lower light 
levels in areas where people meet, circulate, converse, and perform 
other tasks that do not require close visual work. As a result, Illumi­
nance standards for overhead light levels have been going down, and 
task-ambient solutions with supplementary light provided at each desk 
is becoming a more common situation. 

In many modem office buildings, fixtures with flat, acrylic lenses that 
diffuse light widely and evenly to either side have been replaced by 
parabolic fixtures with "eggcrate" diffusers that do not disperse light 
the way the flat acrylic lenses do. The parabolics cause the light to fo­
cus directionally, lighting what is directly underneath them and leaving 
the space around somewhat less lit. The eggcrate or louvered diffusers 
allow the light to be projected downwards, thereby protecting occu­
pants seated elsewhere from glare from these fixtures (See Figure 7.1). 

A recent study compared occupants' comfort and satisfaction in of­
fices with parabolic downlighting (directional) and in offices with 
lensed indirect (uplighting) systems and found that people report better 
levels of comfort, productivity, and satisfaction in the up lighting envi­
ronment in which the overhead fixtures do not project light down at all, 
but provide an even, background wash by reflecting light up, onto the 
ceiling and walls. 9 Indirect lighting systems such as this one ensure that 
each workplace is provided with task lighting that projects an appropri­
ate amount of light on to the visual task (not the CRT screen). In spite 
of this finding, the louvered parabolic has become the fixture of choice 
in most North American office buildings in response to the proliferation 
of screen-based work. This design decision may be in part because it is 
less expensive to install than indirect lighting, and indirect lighting re­
quires higher ceilings than are available in most office buildings. 

Parabolic (directional) downlighting is not inappropriate in most of­
fice layouts, but it presents certain problems. The spaces between light 
sources are often perceived as quite dark by occupants, and the spacing 
of workstations has to correspond precisely to the location of ceiling fix­
tures to take full advantage of the light. Slight moves and changes in 
space layouts over time, or the effects of "systems creep" when a new 
furniture layout is installed and work surfaces are no longer in lighted 
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areas, can very quickly produce a less than functionally comfortable 
lighting environment. Also, people seem to prefer a bright ceiling-per­
haps because it feels like the sun is above their heads-and directional 
fixtures, by throwing light straight down, darkens the ceiling. 

An indirect lighting system can provide individual workers with 
more control over their immediate lighting environment through task 
light controls. Lighting controls increase functional comfort levels and 
can therefore provide a measurable payback in terms of increased speed 
and accuracy of worker performance. The quality of the task lighting, 
however, is critical to the success of such an innovation. A recent study 
showed that office workers working under the low levels of back­
ground lighting provided by indirect up lighting, and who had bright 
but unadjustable task lights at their desks, reported the lowest levels of 
both satisfaction and productivity compared to people working in other 
lighting systems. 10 These reactions were in spite of the fact that the ac­
tual amount of light for their visual task was the highest in the sample. 
The study considered the problem to be too much light. The issue of 
individual control, therefore, would seem to be more critical than meas­
urable amount of light in responding to the complexity of people's 
lighting comfort in the workplace. A variety of individual control 
mechanisms are currently available. 

LIGHTING AND MORALE 
New lighting standards that recommend lower light levels in order to 
accommodate screen-based work do not solve the related functional 
comfort problem: that of worker morale. Results from Building-In-Use 
Assessments show repeatedly that lowlit and underlit space, even if it 
comprises circulation and shared areas (for example, where copy ma­
chines are placed), create gloom, in the sense of poor visual discrimina­
tion in the periphery of the visual field, and a condition known as 
"poor color rendition." These factors both affect building users 
negatively. 

The effect of working in what are perceived as gloomy surroundings 
lowers occupant morale. Data interpretation of low lighting comfort 
scores indicates that people dislike darkened corridors and the dark­
ened walls and ceilings that directional ceiling lights cause. People who 
sit in interior offices without windows often require major increments in 
light levels to perform the same tasks as workers in cubicles or offices 
with windows. Although the effects of reduced light in the visual field 
cannot be said to impede work performance for tasks carried out at the 
workstation, occupants report discomfort if they perceive their other 
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workspaces as gloomy. For example, badly lighted meeting and confer­
ence rooms can impede effectiveness when people shorten meetings 
and look for other spaces, even though reading and writing tasks are 
minimal in these spaces. Low lighting in corridors make distances seem 
longer. And in areas where people have turned off their own overhead 
fixtures because they are working on VDTs and are trying to reduce 
glare, a real danger exists from loose cables, stacked boxes, and other 
floor hazards that are less visible than they should be. 

What is needed in these situations is not simply more light, because 
this can generate glare as well as increase energy consumption. What is 
needed is lighting that brightens and cheers and improves color rendi­
tion, without necessarily increasing Illuminance to the levels usually 
specified for work surfaces. Studies have shown that good color rendi­
tion can counteract bad lighting design, and that using appropriate fin­
ishes and the right kind of lamp means that good color rendition 
compensates for overall less light. ll Workers in interior, windowless of­
fices have expressed a preference for full-spectrum lamps which, even 
though they are fluorescent, provide more daylight-like illumination. In 
one building, employees went so far as to use their office supplies 
budget to purchase some of these lamps and install them themselves 
because building managers claimed they were too expensive and would 
not result in tangible improvement. They claimed that there are no 
well-controlled studies unequivocally establishing the benefits of full­
spectrum lamps, and that other choices are available to meet the func­
tional comfort requirements of workers who want a bright visual envi­
ronment without glare. Using innovative lighting design, installing 
triphosphor lamps for better color rendition, and placing fixtures pe­
ripherally to reduce dark shadows can create a bright, quasi-day lit en­
vironment which does not rely on task lighting-which may be 
insufficient-but which does not create glare on screens.12 Also availa­
ble is a variety of daylighting technology, some as unusual as light 
pipes, which can bring daylight without glare, and even with views, 
into every interior space. 

The pronounced aversion building occupants express for apparently 
underlit, gloomy environments, even to the point of preferring dysfunc­
tional levels of brightness, may be related to Seasonal Affective Disor­
der, the emotional/physical reaction which is caused by reduced 
daylight as the seasons change. 13 Even if this effect does not attain path­
ological levels in the majority of the population, there could well be a 
physiological basis for preferring bright to low light levels in the work 
environment, which is, after all, where adults between the ages of 
twenty and fifty spend the majority of their time. 
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WINDOWS AND DAYLIGHTING 
Better comfort ratings are generally received from building occupants 
with access to windows than from occupants seated away from win­
dows in virtually all types of building. Some companies have made an 
attempt to equalize this situation. For example, one company (men­
tioned in Chapter 6) offers its managers the choice between a window­
less enclosed office and a cubicle by the window so that no enclosed 
offices are placed by the windows and natural light is admitted as far as 
possible into the floor. In spite of evidence from occupant feedback that 
managers who have chosen cubicles rather than enclosed offices in or­
der to have access to daylight complain about their acoustic privacy 
and their exposure to office noise, this policy has been accepted 
throughout the company's office accommodations. 

Other companies trying to improve daylight accessibility have fitted 
the interior walls of each enclosed, windowed office with clerestory 
panels, so that daylight, if not a view, is transmitted into the interior of 
the floor. This design policy, although it increases the unit cost of inte­
rior wall construction, has yielded an improvement in the lighting com­
fort scores of occupants seated away from windows. Lighting 
measurements, however, do not indicate that people seated away from 
windows in these floor layouts receive enough daylight to illuminate 
their visual tasks. A spate of buildings in the 1980s experimented with 
various types of daylighting design to bring natural light into the inte­
riors of office floors. These efforts, however, were more to control the 
extensive energy consumption of artificial lighting systems (30-50 per­
cent of an office building's energy budget is consumed by electric light­
ing) than a response to the human need for natural light. Since the 
energy crisis has passed, efforts in this domain have dropped off, but 
they will no doubt return as energy issues regain their importance. 

The window, with or without day lighting design, remains, in peo­
ple's own opinions, one of the keys to their functional comfort in office 
buildings. Windows are important because they supply light, air, and 
view to the work environment. Although it is difficult to think of win­
dows as supplying anyone of these without the other two, the solution 
to the problems of windows in offices-who should sit next to them. 
Should they open? Should people be seated where they cannot see 
them?-is to consider the three different phenomena associated with 
them as three separate items. The ventilation aspect of windows is re­
lated to air quality problems; the daylight aspect of windows is related 
to lighting comfort; and the view aspect of windows is related to em­
ployee morale. The Table 7.1 summarizes the key differences among 
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Table 7.1 Design Implications of Different Window Functions 

Windows as Ventilation 

Windows open to the out­
side to permit fresh air to 
enter. They do not work 
as well if they are too 
high above the ground, 
and in urban areas open­
ing them can result in ex­
cessive noise coming in 
from outside. 

Design Implications 

Design windows to admit 
small amounts of air 
when opened and to be 
quite sealed when closed. 
This specification is less 
feasible in high buildings, 
but the windows do not 
have to have large aper­
tures to be effective. Op­
erable windows have a 
critical positive impact on 
employees' perception of 
indoor air quality, and the 
sophistication of modern 
HVAC technology is such 
that adequate ventilation 
conditions can be main­
tained for the supply and 
circulation of fresh air 
through the mechanical 
systems even when air is 
infiltrating through win­
dow apertures. 

Windows as light Source Windows as Providing View 

Windows are glazed 
openings in the exterior 
wall that permit light to 
enter. They can also 
permit heat to enter. 
Light from windows 
should reach as many 
people as possible, but 
the heat should be 
controlled. 

Design Implications 

Windows are large and 
often horizontally 
seamless, designed to 
admit maximum light 
but usually with glaz­
ing that filters out some 
of the light and resists 
heat. Smaller apertures 
are usually considered 
more energy-efficient. 
Some protection against 
large expanses of sky is 
usually required to pro­
tect occupants from 
glare, which makes 
roller blinds or horizon­
tal louvers more effec­
tive than the vertical 
blinds that are more 
common. Clerestories 
work well to bring day­
light into interior 
spaces. 

Windows are glazed open­
ings directed very specifi­
cally towards a visual 
experience which contains 
color, movement, and 
variety. Such openings do 
not need to be on an out­
side wall. They simply 
permit people on one side 
to look at what is happen­
ing on the other. 

Design Implications 

View windows do not 
come with glazing or size 
specifications, but are 
likely to be more success­
ful if the view is active 
rather than of a blank wall 
or roof. Interesting views 
should be provided with­
out intruding on other 
people's privacy. Many 
atria, for example, are en­
closed by windowed of­
fices that admit light to 
interiors but which also 
permit direct visual access 
into each other's 
workspaces. This sense of 
being overlooked and 
watched throughout the 
day intrudes on people's 
functional comfort: it can 
impact their effectiveness 
at work. 

windows defined as ventilation, windows as lighting, and windows as 
view-providers. In each case, design implications are summarized. 

These three window definitions have important design implications, 
which are not necessarily the same or even compatible. For example, 
the window as ventilation lets air in, also admitting noise and possibly 
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odors. Its positioning in the facade of the building, and its orientation 
are, therefore, important. The window as light source also allows heat 
gain to occur, especially where there is sun exposure. Moreover, be­
cause the most amount of light is admitted when the glazing admits 
light reflected from the sky, and light from the sky generates glare, this 
option can be problematic for people working at computer screens. 
Thus the glazing in these windows should be heat resistant, and prefer­
ably filter out some parts of the light spectrum. The window as view-pro­
vider has to have a view worth looking at, but views into an atrium can 
and do have an impact on the privacy of other workers. 

Just providing lots of windows, however, is not an effective or 
thoughtful response to the human need for daylight and for good win­
dow design. A building designed specifically to admit maximum day­
lighting for occupants (as well as to be energy-efficient) generated the 
Building-In-Use Profile shown in Figure 7.4. The very low lighting 
comfort score resulted from the extensive glazing which created an un­
comfortable glare situation, especially for people on computer screens. 
The fact that almost everyone in the building worked at computer ter­
minals had not been taken into consideration when the building was 
being designed in the early eighties. The building has nine mini-towers 
(of about 6 stories), each of which is octagonal and glazed on all sides, 
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Figure 7.4. Building-in-Use profile of office building designed for natural light, 
where occupants suffered from heat gain and glare. 
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grouped around a large, glazed atrium. Daylight is admitted through 
the numerous windows as well as reflected off the windows of the 
other towers. Although people have a tendency to think that, like pri­
vacy, the need for natural light is limitless, in fact, as with privacy, it is 
not. There is a point at which there can be too much natural light for 
employees to work effectively, and at which the presence of windows 
means too much heat when the sun is out. In this building, a range of 
different window screening techniques was being tested to determine 
how best to control both heat gain and glare: an expensive retrofit that 
will be problematic over the lifetime of the building. 

The three functions of windows must be taken into consideration in 
the debates over natural light, outside air, and window proximity. 
Some trading off of desirable outcomes is required in order to plan and 
design windows that meet the needs of building users with reference to 
their functional comfort and the type of work they are performing. 

IMPROVING LIGHTING COMFORT 
In Chapter 4, we saw BIU results from a building which showed a poor 
air quality rating which data interpretation attributed to uncomfortable 
lighting. Occupants of this building spent most of their workday at 
computer screens where they processed invoices, dealt with customers, 
and managed sales. In many parts of the building, these workgroups 
were densely configured and equipment-heavy and worked under 
stressful conditions of noise, low privacy, and heat buildup from 
equipment. Low lighting comfort ratings were received from those ar­
eas of the building with heaviest screen use; these areas had the same 
lighting as all other areas of the building, namely an overhead four-bulb 
fixture with flat acrylic lens. This fixture provides enough light to illu­
minate close visual tasks on the desktop but also created significant 
glare to workers on screens. In response to the Building-In-Use Assess­
ment, the building manager reduced for four-light fixtures to two bulbs, 
using cool-white rather than warm-white lamps to avoid creating an 
underlit visual environment. 

This example gives an indication of the potential of the Lighting 
Comfort Opportunity. If such a small change can contribute so effec­
tively to improving workers' functional comfort, then it follows that ap­
propriate lighting technology can substantially increase workers' 
performance. Although the advent of CRT use on a massive scale has 
done much to attract attention to lighting functional comfort and light­
ing design, naIve tenants are still moving into office buildings built with 
standardized lighting fixtures in regular overhead formations that show 
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little sensitivity to individual or task differences. Many office workers 
profess a dislike for conventional fluorescent lights, and yet this is by 
far the most common lighting installation in North American buildings. 
A wide range of alternative lighting is available, including various 
types of fluorescent, high intensity discharge, and halogen lamps, in a 
variety of configurations that can be adapted to a range of different task 
requirements. Better lighting design at an early stage of occupancy 
means fewer complaints from workers, better work performance, and 
savings on operating costs over the life of the building. Innovative 
lighting technology may cost more to install initially, but its value does 
not depreciate and energy costs may be significantly reduced. 

In summary, considering the functional comfort importance of light­
ing comfort and the potential energy savings of an efficient system, tak­
ing advantage of the Lighting Comfort Opportunity is a logical step for 
most cost-conscious companies. The standardized, uniformly bright 
ceiling systems provided in most office buildings should no longer be 
acceptable to tenants or owners. Functionally comfortable lighting de­
sign maintains a bright, colorful, variable visual environment, provides 
adequate light for reading and writing, protects users from glare in the 
visual surround as well as glare on screens, and provides individual 
control over local and individual lighting that will optimize contrast 
conditions and minimize glare. Although an innovative approach to 
lighting requires a capital investment on a scale approaching new furni­
ture or carpeting, it is potentially a better payback opportunity, espe­
cially if, as occupants' feedback leads us to surmise, it causes occupants 
to reduce their concerns and complaints about indoor air quality. 

The next chapter discusses a functional comfort category that has 
been added to the seven key BIU dimensions because of the prevalence 
of concerns, comments and complaints by users and managers about 
these issues. The concept of "Building Convenience" comprises those 
characteristics of the building that affect people using the building, but 
are not directly related to the performance of work. However, building 
convenience issues have important cost implications for decision-mak­
ers, who have ultimate control over the quality of building convenience 
in the marketplace. 
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CHAPTER 8 

BUILDING CONVENIENCE 

AND BUILDING 

AMENITIES 

"There is an odor in the men's room. They do not fix it but 
they do replace the toilet-paper. What I want to know is, 
what do they do with all the half-used rolls of tOilet-paper that 
they remove?" 

Building occupant 

WHAT IS BUILDING CONVENIENCE? 
Building convenience addresses those aspects of building use that are 
important to people for other reasons: they help save time, they make 
the building attractive, or they provide that "little bit extra" that make 
people's lives easier. Building convenience is not the same as functional 
comfort because it does not directly impact the performance of work by 
the individual or workgroup, but building convenience issues arise re­
peatedly when occupants provide feedback about their buildings, be­
cause when these elements of the physical environment do not work, 
they create a real sense of inconvenience. Primary among building con­
venience issues are the following: 

• car access, public transportation, and parking 

• bathroom access, size, location, and hygiene 

• elevator access, frequency, and maintenance 

• maintenance and repair in the building 

152 
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• environmental issues and energy management 

• security and safety issues 

• electrical power availability and accessibility. 

Building convenience also addresses building amenities, such as cafe­
terias, outdoor areas, fitness facilities, daycare, copy centers, and a 
plant-filled atrium or sometimes a roof garden. If these amenities are 
available, they need to be accessible, well-maintained, and cheap or 
free to building users. If they are not, people prefer not to have them 
at all. 

If building convenience aspects of the building are satisfactory, few 
people notice them. If, on the other hand, they operate poorly, users re­
act with well-deserved outrage. Building convenience issues can often 
consume disproportionate amounts of management time--especially 
building managers-in spite of not being directly related to the per­
formance of work, because they are related to areas such as mainte­
nance, cleaning, security, and electrical power: the traditional core of 
building management responsibilities. 

Although on the face of it mundane, building convenience has an im­
portant role in the O-A relationship. First, building convenience is the 
bottom line in terms of the quality of space that tenants should get from 
owners and that owners should accept from developers when they take 
over a building. Many of the failures in building convenience are 
costly, time-consuming to repair, and generate financial losses over the 
lifetime of the building that are not anticipated by either tenants or 
owners. In inconvenient buildings, businesses end up spending money 
fixing the basics-a cost to the company-which they could be spending 
on the functional comfort of employees-a benefit to the company. And 
second, building inconveniences, regardless of their cause, have a dra­
matically negative impact on the relationship between building users, 
who might be company employees (in owner-occupied buildings), or 
might be tenants in leased space, and their building managers. If this 
relationship is bad, communication will not take place and environmen­
tal negotiation will not be able to contribute to employees' functional 
comfort. For example, people will negotiate their lighting, air quality 
and furniture; they will not negotiate bathroom hygiene or elevator 
speed and convenience. It is, therefore, important to maintain the qual­
ity of building convenience. 
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BUILDING-IN-USE ASSESSMENT 
OF BUILDING CONVENIENCE 

Occupants freely volunteer feedback on building convenience regardless 
of the way in which information is acquired. As part of Building-In-Use 
Assessment, feedback on building convenience is provided by respond­
ents in answer to a request for additional comments not covered by the 
rating scales on the BIU questionnaire. The predictability of the issues 
and concerns raised voluntarily by respondents confirms the existence of 
building convenience as a construct. Although each building claims dif­
ferent priorities, in building after building, the same topics arise. 1 

Building convenience issues affect employee morale and efficiency 
due to the impact of the building as a whole on the process of getting 
work done. Unlike functional comfort, however, building convenience 
affects all building occupants more or less equally, regardless of where 
they are located in a building and of the work they are doing there. 
Each building convenience topic is addressed below. 

Bathrooms 

Complaints about bathrooms abound-understandably, as office work­
ers use them several times a day. Typical problems such as poor main­
tenance and hygiene, poor ventilation, occasional flooding, failure to 
replenish supplies, too small, and too far away, have an impact on em­
ployee productivity in both direct and indirect ways. In one building, 
customer service employees who work on telephone and computer 
equipment that dictates strictly observed times for coffee and lunch 
breaks have bathrooms with air dryers rather than paper towels, and 
only one dryer is available. This means that as all members of each 
workgroup uses the bathroom at the same time, there is inevitably a 
line up to dry hands, and people either return late to their desks or lose 
time from their break waiting for the dryer to become free. Although 
not a big issue to building or workgroup managers, this wait 3-4 times 
a day is highly frustrating to employees, whose productivity is meas­
ured in terms of the number of telephone calls handled daily and 
whose work time is therefore diminished on a regular basis by such a 
small and irritating inconvenience. In another, more serious example, 
employees using toilets that regularly failed to flush owing to a water 
pressure problem in the building often ended up by stuffing paper tow­
els into the toilets. The ensuing plumbing problems were expensive to 
fix for building staff and inconvenient to employees when toilets had to 
be closed. 
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These problems adversely affect the relationship between occupants 
and managers. There is no reason why more than one dryer could not 
be installed in the bathrooms. And while occupants may not under­
stand low water pressure problems, they do understand odors and 
flooding in bathrooms, and they view the lack of building convenience 
as poor service. This view increases the antagonism in an already ad­
versarial relationship where managers see employees as wantonly stuff­
ing toilets, and employees see managers as failing to maintain 
bathrooms. Moreover, the appearance of poor maintenance and a lack 
of bathroom supplies and dryers have the effect of lowering employee 
morale. A neglect of such detail gives employees the message that their 
convenience does not matter if dollar expenditures are involved. This 
message fuels rather than defuses user-manager antagonism. 

Elevators 

The range of complaints about elevators is small, but not the number. 
People dislike the same things, where they occur, in every building. 
Complants include: elevators are too slow (the wait is too long), doors 
close too fast, they are often dirty inside, they are often out of service, 
and, occasionally but forcefully, people should not be allowed to smoke 
in them. 

The most serious problem for worker effectiveness is slow elevators, 
as these measurably reduce the amount of time people spend at their 
desks. Almost everyone agrees that time spent waiting for and inside 
elevators is lost time; little else can be done while waiting to get to 
work. Renovated buildings and new buildings which have replaced 
corridors (horizontal circulation) with elevators (vertical circulation) 
have been known to reduce staff communication by reducing opportu­
nities for informal encounters among staff. People who meet in corri­
dors and hallways will stop to greet and talk to each other, often 
solving problems that would otherwise have required more formal 
communications. Elevators do not provide the same opportunities for 
conversation, and even if people meet in elevators, these opportunities 
are neither private enough nor offer time enough for people to commu­
nicate significant information. 

Although elevator renovations are expensive, improving speed and 
reducing waiting time, slowing down doors that close too fast, and 
maintaining them better so that they are less often out-of-service and 
also cleaner and more attractive, are clearly investments in occupants' 
comfort and convenience that should constitute part of good quality 
service provided by building owners and landlords to their tenants. For 
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tenants that receive their clients in their offices, such as law firms and 
certain government agencies, the elevator is often the client's first intro­
duction to the building and as such constitutes a revenue-related ele­
ment of building convenience for tenant companies. 

Access, Parking and Transportation 

Problems in this category have to do with the physical environment of 
the garage (too dark, too cramped, too many speedbumps, hard to ac­
cess) or parking (not enough or too expensive). Complaints can extend 
to the public transportation system and, therefore, the location of the of­
fice building, especially if this is not downtown and workers have to 
rely on irregular public transportation or bring their cars. 

Parking and/or problems of public transportation are issues about 
which facility managers, line managers and employees themselves can 
do little. Because managers have little interest in collecting occupants' 
opinions on topics about which nothing can be done, it is therefore one 
of the topics on which feedback is not routinely sought. Again, as with 
bathrooms, longterm misfit in this area augments manager-occupant an­
tagonism rather than improves communication. The only aspect of ga­
rage/parking as a topic on which managers can take action is safety 
and security of parking areas. Other access and transportation prob­
lems, such as insufficient parking spaces and inadequate public trans­
portation, will make themselves known to those in the company 
responsible for site selection and may eventually lead to a move. 

Safety and Security 
--..._-.• _-" .... _-_ .. 
This area is clearly one of those areas of concern that do not exist unless 
there is a problem. Most North American office buildings are consid­
ered safe by occupants, especially in terms of accidents or threats from 
outsiders. They are not considered so safe in terms of the longterm im­
pact on occupants' health. 

When security issues are raised, they are often in terms of areas such 
as the parking garage, outside areas at night, and building access in bad 
weather. Inside the office space, security comments most often made 
concern thefts of purses and fear of working at night. ~ need to feel 
secure is basic to human beings, and managers do not hesitate to make 
security issues a priority, especially as most security measures are be­
hind-the-scenes actions that conform to managers' view of themselves 
as technicians whose job is to keep the building running smoothly. Se­
curity measures are an important area where managers can commUiU-
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cate more extensively with occupants over actions that have been taken 
to protect them, and where occupants can take on more responsibility 
for their own safety through their own behavior. 

Security is basic to the point where it can hardly be defined as a 
need. If security is not there, work cannot take place and indeed people 
would stop coming into a building at all. In an office building in Bos­
ton occupied by state government offices, and therefore unguarded and 
open to the public, notices were posted in corridors on the main floor 
warning women against entering certain hallways and lobbies alone. 
Occupant surveys were not necessary to know that morale was low, ab­
senteeism was high, and workers were actively campaigning to be 
moved out of the offices in this building. 

Cleaning and Maintenance 

People are critical of anything that appears to look like insufficient care 
of the building, perhaps because it implies an insufficient concern for 
the employees who work there. People dislike dust on their desks, full 
trash containers, litter in the entranceways, unemptied ashtrays, dirty 
bathrooms and elevators, and anything that goes unrepaired, such as 
broken doorhandles, squeaky hinges, flickering lights, and running wa­
ter in bathrooms. 

A recent customer satisfaction survey (not a Building-In-Use Assess­
ment) which sampled occupants of some eleven buildings found that 
after indoor air quality and thermal comfort, people were most critical 
of poor dusting and vacuuming of their offices. Sometimes, conditions 
such as these are the direct result of budget reductions, where cost-cut­
ting measures cause vacuuming of carpets, for example, to drop from 
three times a week to once a week. Sometimes they are a result of oc­
cupants' own behavior, as, for example, where people insist on eating at 
their desks, thus leaving food remains in their garbage which cause bad 
odors as well as attracting pests, or where people leave their desks or 
the floor too cluttered to be cleaned. 

A typical problem occurs when buildings have to accommodate 24-
hour shift work, and cleaning and janitorial services need to be availa­
ble around the clock. In one building studied, where workers occupy 
only one floor on a 24-hour basis, cleaning and maintenance personnel 
are not available between 5 pm and 7 am, so that although facilities are 
in use, carpets are not being vacuumed, garbage is not being removed, 
and bathroom supplies are not being replenished. This issue caused 
more negative comments and criticism than any other single environ­
mental feature on the floor. 



158 Workspace Strategies 

Occupants often demand instantaneous responses to their reports of 
maintenance issues, such as burnt out lights, broken equipment or fur­
niture, temperature problems, or other items that need to be fixed. If 
the response is slow or ineffective, occupants consider they are receiv­
ing poor quality service and an adversarial occupant-manager relation­
ship develops. Cleaning and maintenance issues therefore benefit from 
an increase in communication and negotiation between occupants and 
managers. If senior management reduces the cleaning and dusting 
budget, managers need to know how important this is to occupants and 
how affected they are by reduced cleaning and maintenance at a func­
tional comfort level. Because managers need occupants' feedback in or­
der to balance cost reductions with quality increases, they need to 
address occupants directly and to facilitate the exchange of information 
between occupants and managers. 

Energy management and environmental issues 

While occupants are increasingly aware of energy issues, they usually 
know little about the energy-conserving measures that have been taken 
in the buildings they occupy. On the other hand, occupants often ex­
press concern about evidence of energy waste, such as lights left on in 
an empty building, computers and other equipment that is left running 
when not in use, and overly warm indoor temperatures. 

There is evidence that occupants themselves could do more to con­
serve energy if they were better informed. Widespread wasteful behav­
iors, such as placing papers and documents on top of heating/ 
ventilation units under the window blocking airflow and temperature 
regulation, can lead to mechanical systems imbalance that is costly in 
energy terms. If they are made aware of the consequences of their ac­
tions, most people will think twice before playing with thermostats or 
taking other thoughtless actions that waste energy. 

Energy management, along with other environmental issues, is an 
obvious opportunity for managers and occupants to work as a team to 
improve building quality. Bell Canada, for example, has had not only a 
major success with its Zero Waste program, in which it has reduced the 
trash thrown out of its buildings by more than 50 percent in one year, 
but has also received systematic feedback from employees that they are 
both proud of and satisfied with the program. 2 Energy management 
and environmental issues are potentially valuable areas of occupant­
manager communication, as much wasteful behavior could be control­
led with more information to occupants, and workers themselves are 
growing increasingly aware of environmental issues. 
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MEASURING BUILDING CONVENIENCE 
The extensive commonality of content of the comments volunteered by 
respondents in all kinds of office buildings across North America sug­
gests that measurement scales can be added to the standardized BID 
questionnaire survey to allow scores to be computed for building 
convenience. However, a normative score for building convenience is 
not the equivalent to the seven functional comfort scores because peo­
ple only notice building convenience issues when something is amiss. 
As a result, there can be no positive rating for building convenience: it 
is either neutral or it is negative. This is not to say it is unimportant, 
however, because the absence of a negative rating for building conven­
ience is a positive result. 

There are, in addition, certain issues about which facilities and build­
ing managers receive feedback which do not pertain directly to the 
work environment or even the building. These include complaints 
about the telephone system, the E-mail system, or about corporate poli­
cies and procedures that affect how work is done but are not obviously 
building related. In many cases, these issues are raised by occupants 
because they do not understand or do not have adequate information 
on an issue. Complaints about a new telephone system in one building, 
for example, were indicative of people's unfamiliarity with it and lack 
of information on how to use it. In many cases, the most appropriate 
response to comments about non-building-related issues is wider and 
more effective information dissemination. As facilities managers be­
come more involved in the business strategy of the organization, so 
their role as information managers and disseminators becomes more 
important. 

Feedback from occupants on the seven BID dimensions also indicates 
something about certain aspects of building convenience, for example, 
building hygiene and maintenance. If chillers have not been properly 
maintained and stop working during the summer when air condition­
ing is needed, for example, people will report poor thermal comfort and 
air quality conditions. If occupants' lights are burned out or flickering, 
this will be reflected in their lighting comfort ratings. 

Logically, however, building convenience should not have to be 
measured: it should exist. This dimension is in contrast to functional 
comfort, which is by definition negotiable as task requirements change, 
people's needs change, and the interaction between workers and their 
environment is fine-tuned. Building convenience should not be a nego­
tiable commodity: it is a basic building block on which environmental 
quality is constructed. If future building design and construction are to 
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be acceptable in the market place, more effort needs to be invested in 
ensuring building convenience. 

BUILDING AMENITIES AND THE FUTURE 
OF BUILDING CONVENIENCE 

The amenities offered in a building traditionally affect rents that land­
lords can charge as well as investments companies make in the wellbe­
ing of their employees. For example, cafeterias, fitness centers, 
shopping opportunities, adequate parking, and daycare centers are of­
ten found inside modern office buildings and can have a significant ef­
fect on occupants' ratings. Other buildings, by virtue of a downtown 
location, for example, do not include amenities for occupants because 
so much is available nearby. People's ratings of a building's amenities 
are therefore not always as related to the number of amenities provided 
by a building as they are to the amenities of the building's location. 

In one BIU Assessment, all seven of the BIU dimensions received 
strongly positive scores, indicating that people's functional comfort was 
adequate in the building. However, their comments suggested that the 
employees did not much like their building because of the lack of 
amenities outside the office space. Their demands were significant: a 
Post Office, a shop, more parking, an outside area, and a fitness center. 
Facilities managers can do little to provide amenities at this scale if they 
are not already available in the building or if senior management has 
not already decided that investing in a fitness room because a health 
center reduces health premiums, raises morale, reduces accidents and 
illness, for example, is worth the expense. 

As employers start to reexamine the workspace, however, and to con­
sider cost-effective alternatives to the downtown office tower, environ­
mental elements previously considered as amenities and therefore as 
additions to the basic workspace are coming to be considered as neces­
sary elements of the work environment. A software company near Mon­
treal has provided employees with a swimming pool; in Japan, Kajima 
Corporation seeds its ventilation system with attractive fragrances; Dig­
ital Equipment Corporation in Finland has provided its sales teams with 
a porch swing; and the NMB Headquarters in Amsterdam has scattered 
coffee shops, restaurants, waterfalls, and ornamental pools throughout 
the building. All three are examples of highly successful enterprises that 
focus on understanding and defining how their most creative people 
work, and have made the officespace into the environment which helps 
and supports the work that they do in the way they do it best. 
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In the first example, the employees are highly trained electronics en­
gineers who work day and night when trying to solve a problem. The 
pool not only helps them integrate recreation with work (or vice versa) 
but also attracts their families so that spouses and children are enter­
tained while the engineer debugs his/her program. In the second case, 
some fragrances are thought to increase alertness, whereas others help 
people relax. These are wafted to office floors and to the employees' 
lounge, respectively. As reported in Chapter 1, the sales staff in DEC's 
Finland offices are rarely in the office as they are mostly on the road, 
and in lieu of individual desks, they opted for an especially attractive 
common space in which they could talk, plan, exchange information, 
and receive clients. The porch furniture is an important element of 
this process, and the porch swing is not considered an amenity so 
much as a necessary piece of office furniture. And in Amsterdam, the 
Bank's employees perform their clerical and administrative tasks in of­
fice space designed to optimize functional comfort. For coffee and 
meal breaks, meetings, group sessions, and other activities that take 
place away from the desk, the environment provided is deliberately 
un-office-like, with massive indoor plants, pastel colored finishes and 
colorful artwork, in addition to the flowing water. Thus employees' 
breaks from the individual workspace take place in an environment 
that is designed to soothe, comfort and please while creative work 
goes on. 3 

These examples are among many that demonstrate that the distinc­
tion between building amenities which have been added by developers 
to increase the profitability and market value of speculatively built real 
estate, and the functionally comfortable workspace-which is no longer 
limited to individual desks in offices-is dissolving. By the same token, 
the distinction between the comfort of basic building habitability, as 
connoted by the concept of building convenience, and the functional 
comfort of employees, is one that should be strengthened. Occupants of 
office buildings should not have to be inconvenienced by basic needs 
such as bathrooms, elevators, and security: tomorrow's cost-conscious 
and streamlined organizations will pay their rent in return for space in 
a building that is guaranteed to perform for them. They will not spend 
money solving problems caused by insufficient water pressure, slow el­
evators, unsafe parking areas, and excessive energy consumption. At 
the same time, tomorrow's organizations will no longer evaluate build­
ing amenities as extras or additions to the basic office space. They will 
respond to their employees' demands for variety, comfort, choice, and 
flexibility by integrating environmental elements formerly considered 
amenities with traditional workspace requirements. 
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In summary, existing trends imply that the workspace of the future 
will: 

• provide a range and variety of group spaces more imaginative than 
conference rooms and lounges to facilitate teamwork, project work 
and meetings of all sizes and types, 

• contain opportunities that in the past have been considered recrea­
tional and separated from work in recognition that the most produc­
tive and creative individuals do not tum themselves on at 9 and off 
at 5, 

• respond to the idiosyncrasies and task variability of different work­
groups by providing nontraditional elements in the work environ­
ment. 

In the future, corporate managers seeking a more aggressive return 
on their investment in accommodation will demand better quality 
buildings from suppliers. Most cities have overbuilt their office space 
supply, and as a result building owners are competing for buyers and 
tenants. Those that will realize the most profit will provide a guaran­
teed level of building convenience resulting not only in lower operating 
costs over time for buyers and tenants, but also in less staff time in­
vested in building maintenance and repair. Today's top-of-the-line of­
fice buildings are expensively finished and aesthetic to look at; they 
mayor may not work properly. Tomorrow's top-of-the-line office build­
ings will be environmentally responsible and energy efficient, and they 
will work properly. As a result, the focus of corporate expenditure of 
time and money on accommodation will be on employees' functional 
comfort and the effectiveness of the workspace rather than on basic 
building maintenance and repairs. 

In response to these trends, building convenience takes on a new 
meaning-that of the basic functionality of whatever spaces are being 
occupied. The attitude hitherto accepted in business-of selecting 
buildings on the basis of cost, location and image, and of paying facili­
ties staff to make sure things work-needs to be replaced by an in­
formed demand from consumers for overall better quality building 
stock. Companies no longer want to fight their buildings to get good 
accommodation for their employees: bathrooms must work, elevators 
must be prompt, garages must be safe, and the building should be en­
vironmentally responsible. This taken care of, knowledgeable managers 
are freed up to negotiate functionally comfortable workspace for em­
ployees. 

Additional functional comfort dimensions may be developed as work 
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environments other than conventional offices are examined for feedback 
from their occupants, such as school classrooms, hospital wards, and in­
dustrial environments. In these more complex buildings, additional 
groups of occupants can be defined beyond the employees of the organ­
ization, and therefore feedback from a variety of users collected. Those 
who visit the space, those who operate and maintain it, and those in 
whose interests the space exists (such as hospital patients) are as much 
users as those who work in the space. In such buildings, therefore, the 
viewpoints of different groups of users may not be the same, and their 
requirements from the building must be reconciled. This complexity 
added to the environmental negotiation process reinforces the impor­
tance of people in the organization other than facilities managers in tak­
ing on responsibility for their physical environment. Once these 
responsibilities are more fully shared in organizations, a broader range 
of consumers of space in buildings will create an effective demand for 
better quality buildings and better quality building technology. 

In this chapter and the three that preceded it, much attention is given 
to understanding how people behave in buildings and how this knowl­
edge can be linked to the real estate mission and ultimately to the busi­
ness strategy of the organization. But what about the process? How do 
companies apply the work environment feedback they acquire from 
their employees to decisions pertaining both to the management of as­
sets and property, and to the goals and mission of the organization? In 
the three case studies presented in the next chapter, three different ways 
of answering these questions are offered. Each of the three organiza­
tions differs in its style of work, its corporate mission and its mode of 
operations; they do not differ, however, in their desire to be profitable, 
to impress their shareholders, and to show evidence of success to them 
and to the world. And with varying degrees of success, each has used 
Building-In-Use Assessment to improve their O-A relationship to do so. 

NOTES AND REFERENCES 

1. In recent versions of the BIU questionnaire, additional rating scales are used to pre­
dict scores on a building convenience factor, but no norms have yet been calculated. 

2. S. Quesnel, "Zero Waste," (Paper delivered at IFMA Utilities Conference, Montreal, 
May, 1993). 

3. Vischer and Mees, "Organic Design in the Netherlands," p. 285. 



CHAPTER 9 

OCCUPANTS' FEEDBACK 

AS A DECISION-MAKING 

TOOL: THREE CASE STUDIES 1 

"All human beings-not only professional practitioners-need 
to become competent in taking action and simultaneously 
reflecting on this action to learn from it." 

C. Argyris and D. Schon, Theory in Practice 

ORGANIZATIONAL LEARNING THROUGH 
THE ACQUISITION OF FEEDBACK 

Part of what is important about feedback from users about their accom­
modation is the opportunity it provides for an organization to learn, in 
order to change. In learning about how its members use space, an or­
ganization can make better decisions about-and can derive more ben­
efit from-the space it occupies. In all organizations, there are forces 
that favor change and forces that want to see things stay the same; or­
ganizations that do not take advantage of opportunities for learning 
eventually wither and die. 

In their analysis of "organizational learning," two organizational the­
orists, Argyris and Schon, distinguish between "single-loop learning" 
and "double-loop learning."2 Pointing out that an organization is more 
than the sum of its members, and that individual learning does not sub­
stitute for organizational learning, they define single-loop learning as 
occurring when 
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members of the organization respond to changes in the internal and exter­
nal environments of the organization by detecting errors which they then 
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correct so as to maintain the central features of the organizational theory­
in-use. 3 

Although single loop learning solves problems and improves organiza­
tional functioning, it does not fundamentally change the organization's 
values, attitudes, and mode of operation (its theory-in-use). These 
changes occur in "double-loop learning:" 

those sorts of organizational inquiry which resolve incompatible organiza­
tional norms by setting new priorities and weightings of norms, or by re­
structuring the norms themselves together with associated strategies and 
assumptions. 4 

Both types of learning involve inquiry and solve conflicts, but in sin­
gle-loop learning, these actions are carried out to enable the organiza­
tion to continue functioning in the same way, without challenging 
fundamental norms and assumptions. Double-loop learning occurs 
when the organization learns to change profoundly its way of doing 
things-its theory-in-use -in order to solve the conflicts or problems 
that have arisen. 

In the case studies discussed in this chapter, organizational inquiry 
occurred because the company wanted to develop a better understand­
ing of users' functional comfort, and of how well its accommodation 
performs. In these cases, there was no identifiable problem needing to 
be solved; there was a desire to improve, to do better, and to learn. 
Each organization described here first sought to acquire a decision-mak­
ing tool to facilitate single-loop learning, but then found out how diffi­
cult it was to learn from the information it acquired because this would 
have meant radical organizational change, more like double-loop 
learning. In the first case study, the organization's theory-in-use al­
lowed a separate and distinct facilities department to operate by follow­
ing orders and instructions issued by business units and by providing 
services on an as-needed basis: the "Engineering approach" in terms of 
the model described in Chapter 2. The feedback from users was used to 
improve service, and, in fact, some individual learning accrued to facil­
ities staff members from acquiring occupant feedback about the work 
environment. Some single-loop learning also occurred as the facilities 
organization used inquiry to respond to external challenges. There was, 
however, no double-loop learning; the organization could not change its 
way of doing things, and although it solved air quality, lighting, and 
furniture problems, it resisted all the pressures for internal change cre­
ated by the occupant feedback. 

In the second case, inquiry into feedback on space use led more read-
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ily to single-loop learning in that the organization's theory-in-use al­
ready incorporated the need and desire for change. This organization 
was actively seeking ways to change and improve its behavior in re­
sponse to the increasing competition in its business environment. It 
used occupants' feedback to solve some of the problems its employees 
had in their buildings, and therefore to improve the O-A relationship. 
Although aware that double-loop learning moves an organization to­
wards changing its habits and norms, this particular organization could 
not ultimately manage to avoid the conflict generated when feedback 
from building users was applied to the established space decision-mak­
ing process. 

In the third case, accommodation services are the business of the or­
ganization, thus its inquiry into the accommodation adequacy of its cli­
ents was predicated on the desire to learn from their feedback, to 
increase competitive advantage, and to improve market share. It was 
largely able to meet these objectives without challenging organizational 
norms and assumptions. It, therefore, cannot be said that double-loop 
learning occurred in this case. The company has not yet fully inte­
grated the innovation of user feedback into its mode of operation, so 
the need for conflict resolution may increase in the future, at which time 
more profound organizational change may take place. 

These three organizations, having systematically acquired occupant 
feedback from their buildings, have used it for learning in a variety of 
ways to change work environment conditions, solve building problems, 
and improve communication. In this chapter, the three examples of 
how the information has been used are presented along with a discus­
sion of their effectiveness, the resources required in each case, and the 
overall impact on the organization. All the case studies demonstrate the 
impact of information on the facilities organization, on the organization 
as a whole, and on decision-making processes. 

In organizations that have no way to apply and follow up on occu­
pancy feedback, it is not surprising that occupant surveys are often dis­
paraged as a cosmetic and ineffectual tool. The cases presented in this 
chapter show that although the quality of feedback can be good and the 
information valid and reliable, the major organizational challenge is not 
so much to acquire feedback from occupants as to devise appropriate 
applications for feedback about the environment, channeling the results 
to the right people, and facilitating the decision-making processes the 
information is supposed to inform. Information alone does not solve 
problems, and can even cause them. As Senge points out, using infor­
mation to repair symptoms of problems is not as effective as taking ac­
tions to change the structures within which problems occur so as to 
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"lead to significant enduring improvement."s The case studies illustrate 
how, when an organization decides feedback is needed, it has to take 
extensive steps to process, digest, and apply that information if the 
process is to meet its needs. Acquiring the information without a spe­
cific purpose or context to which it can be applied, although not en­
tirely fruitless, often reduces significantly the value of the undertaking. 
Information is only a valuable tool in an organization if it can be ap­
plied to test a theory, solve a problem, or otherwise be applied to 
action. 6 

In the first example, the facilities group of a large, quasi-governmen­
tal international organization (International Co.) is a positive and expe­
rienced user of occupancy feedback from its buildings. Its managers 
welcomed employee input, but they had trouble responding systemati­
cally to the data and tended to let it fall by the wayside. Employees 
were rather jaded about being asked for their opinions, as a result. In 
the second case, the facilities staff of a large telecommunications organ­
ization (Telecom Co.) wanted to use occupancy feedback to create open 
dialogue with building occupants. They enthusiastically collected infor­
mation but found they had almost no mechanisms in place for opening 
up such a dialogue. In both cases, more than simply collecting, analyz­
ing, and acquiring information was necessary to meet organizational 
learning objectives. In the third case study, the organization was itself a 
property management firm (Comre Co.), and occupancy feedback from 
tenants was expected to assist staff in making better decisions-but 
were staff ready to use this tool? 

INTERNATIONAL HEADQUARTERS OFFICES: 
Conflicts Over Information Utilization 

International Co. is a large international organization with headquarters 
in Washington DC which occupies all or part of some eight large office 
buildings downtown. With a history of concern for users' needs and 
employee involvement in planning and programming, the facilities or­
ganization has carried out a series of inquiries into functional comfort 
as well as into customer satisfaction in its buildings. International Co. 
is a large complex organization whose mandate and mission require it 
to adapt continually to changing political conditions worldwide. The 
organization's major challenge regarding occupancy feedback is to inte­
grate information on building comfort and functionality into an 
ongoing process of complex and multilevel decisionmaking. Previous 
efforts by facilities staff to be responsive to clients' needs have often 
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been rendered ineffectual by the overriding priorities of the organiza­
tion's business mission. Decisions to move departments are changed at 
the last minute; space allocations are challenged by departments who 
feel they are being cheated of space; space and size standards are often 
violated by executives for themselves or for their personnel; and infor­
mation about departments' future plans and changes is not always pro­
vided to facilities planners who are responsible for space needs 
forecasting. 

The facilities organization of International Co. comprises four interac­
tive and overlapping groups of varying size, as diagrammed in Figure 
9.1. The largest staff and budget allocation belongs to the group re­
sponsible for building maintenance, repair, and operation, as well as for 
maintaining mechanical and electrical systems in owned and leased 
buildings, and for janitorial and cleaning services. The "Service Center," 
which fields complaint calls and issues service orders for repairs and 
changes, is located within this 25-person group; this group also carries 
out the construction of new office-space when groups move within 
company buildings. The space planning and design group coordinates 
and designs space for departments making such moves. Some mem­
bers of this group are responsible for the overall allocation of space to 
workgroups. Others coordinate input from users with space planning 
decisions, and interface with communications systems, and engineering 
personnel to produce space plans and moving schedules; they are also 

Director of 

Facilities 

I I I I Long·range I New I I Space Planning I Maintenance and 
Planning Construction and Design Operations 

I I I 
I 

Figure 9.1. Schematic organization chart of the facilities department of 
International Co. 
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responsible for keeping building drawings up to date. The other two 
groups are responsible for leasing space and for the design and con­
struction of new buildings, respectively. 

Occupancy surveys are a regular feature of life in International Co. 
Job attitude surveys, food services surveys, and space-use surveys, 
among others, are frequent. In the facilities organj'7'l.tion, feedback from 
occupants is considered both necessary and important to ensure a high 
quality work environment for employees as well as to provide good 
quality services. Building-In-Use Assessments were carried out over a 
period of two years in four owned and four leased buildings in down­
town Washington, ranging in size from 8-12 stories and accommodating 
anywhere from 200 to 1,000 occupants. The buildings are of varying 
age, but the older ones have been upgraded so that all buildings main­
tain a high standard of interior comfort, modern furniture, computer 
equipment and communications technology. The results of the Build­
ing-In-Use Assessments have been consolidated into International's 
own BIU database, from which normative scores for International's 
buildings have been computed. These scores serve as the benchmark to 
which each freshly surveyed building is compared. 

International Co.'s design staff have developed space standards 
which govern office size and furniture configuration and protect access 
to daylight for the different ranks and jobs in the organization. Facili­
ties staff were eager to have feedback from occupants regarding these 
and related space-use decisions. They wanted to use occupants' feed­
back to strengthen the link between accommodation services and Inter­
national Co.'s business mission: if people were appropriately and 
effectively accommodated, they would provide more effective services 
to their own clients. Over time, members of the facilities staff learned 
to execute and to analyze data from occupant surveys themselves. They 
learned to apply the results to a series of actions and changes within the 
organization: before and after measurements of functional comfort, di­
agnosis of the precise location of indoor air quality and thermal comfort 
problems, and applications to the design of new space. 

At first glance, International Co. appeared to have implemented a 
fluent and successful occupancy feedback system, in which information 
was collected, analyzed, and used unabashedly to solve problems by 
the facilities organization. But closer inspection revealed that although 
mountains of data were being gathered, information was not flowing 
anywhere. In fact, several major blockages existed-some procedural, 
some political, and some concealed-to the flow of information and its 
application to decision making. So although feedback was being gath­
ered from building occupants, the organizational changes that would 
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have been necessary to make it effective as a decision-making tool were 
not taking place. Individual planners and designers used the feedback 
to solve problems and change their way of doing things, but the norms 
and attitudes of the organization-inside and outside the facilities 
unit-were not ready to change. 

The Need For Communication 

In deciding to consolidate BIU survey data into its own BIU database, 
International Co.'s facilities staff first had to define how to use it as a 
tool. There was some question as to whether it was more useful to 
compare each building's BIU results to other North American buildings, 
thus comparing International Co. with industry, or whether to compare 
each building to its own (high) standards. Rather than defining how 
the database was to be used, however, a political issue surfaced. Some 
thought that by comparing International Co.'s buildings to other North 
American buildings, they could show the employees what a good envi­
ronment they had and how successful they (facilities staff) were in pro­
viding a comfortable work environment. Others felt that it would be 
more useful to know how the buildings compared with each other in­
side the organization; they could, then, rapidly determine which of the 
buildings they were responsible for were successful and which needed 
more attention, and they could use the database and the norms as a de­
cision-making tool. Thus, although significant amounts of feedback 
from occupants was already available, a conflict existed regarding how 
to make occupancy feedback work as a tool, with the first group favor­
ing a more reactive approach, in which occupancy feedback would be 
used to confirm an existing pattern of facilities activity and decision­
making, and the second group seeking to compare themselves with 
peers to provide guidance on how to improve and change. 

Controversy also erupted over how to process, where to direct, and 
who should follow up on the action recommendations resulting from 
the surveys. No one group wanted to take responsibility for this proc­
ess, as the data impacted all the facilities groups and to some extent, 
other work groups in the organization. No one could agree on how (or 
if) action recommendations should be documented, what mechanism 
could or should be implemented to ensure they were carried out, and 
how to inform occupants about the follow-up to their survey data. Had 
steps been taken to resolve these conflicts, single-loop learning could 
have occurred through facilities staff applying occupants' feedback to 
problem-solving. This single-loop learning might eventually have led 
to double-loop learning by causing the facilities group to move to 
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change the organizational norms that kept it in a reactive and subordi­
nate role in relation to the larger organization. 

In fact, facilities staff opted to solve the first conflict by comparing in­
dividual building ratings with both in-house and industry norms. With 
only seven scores, it appears to be a simple matter to make two com­
parisons, one with the industry benchmark and one with the organiza­
tion's own benchmark. However, this apparently simple solution 
further confounded the second dilemma: to whom should the informa­
tion be funneled, and how should they act on it? By making two com­
parisons instead of one, the amount of information to be ingested was 
exactly doubled, and a second difficult decision had to be taken on 
which of the two comparisons should be used as the basis for follow-up 
action. 

Once the BIU database was in place, these conflicts effectively para­
lyzed facilities decision making: who should access the database, how 
to use it, and how to structure and maintain it became questions that no 
one could answer. The different arms of the facilities organization had 
different needs. For example, the team responsible for mechanical sys­
tem performance wanted to have low scores pinpointed on floor plans 
so that they could take CO2 monitors and temperature gauges into the 
exact spots in the building and measure actual temperature, humidity, 
and carbon dioxide levels. The design team wanted cumulative feed­
back correlated to location and floor layout to help them solve tricky 
design problems such as narrow column spacing, deep floors and win­
dowless walls. The planners wanted scores broken out by individual 
work groups, wherever they were located in a building, so that they 
could know at a glance the functional comfort ratings of groups that 
were planning moves or changes. The computer-aided design team 
wanted the data linked to CAD; the team working on the new office 
building that was under construction wanted more than feedback from 
existing buildings, they wanted the implications spelled out for future 
space design. All these applications were, of course, physically possible, 
but none was strategically selected. 

How could the follow-up action stage of occupancy feedback be 
managed to be less controversial? It couldn't. One facilities group 
wanted data interpretation with no follow-up actions; another did not 
even want the interpretation, stating that the data alone sufficed to in­
terpret results and implement follow-up. Several building managers 
quietly used the results immediately, making building changes and cor­
rections in response to the findings without seeking formal approval. 
Others wanted to be told what follow-up actions were necessary and 
expected before doing anything at all. But just as there was no effective 
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process in place to guide facilities' staff's decisions about where to di­
rect the results, so there was no effective mechanism in place to apply 
the results to decision-making and follow-up action. 

This impasse resulted in chronic underutilization of the feedback in­
formation that had been collected. The failure to make use of their oc­
cupancy feedback had ramifications throughout the organization. First, 
occupants who had provided information about their work environ­
ment felt it was not heard, causing them to lose faith in the process and 
in the manager-occupant relationship. This loss of faith reinforced busi­
ness managers' tendency to override facilities decisions and to take ac­
tions in their own spaces without consultation with facilities staff. 
Second, the failure showed up the intrinsic weakness of intergroup 
communication within the facilities organization. The ability to decide 
together how to share and use occupants' feedback is a prerequisite for 
effective implementation of any feedback system. None of the facilities 
groups' demands or expectations was incompatible, yet lack of commu­
nication caused the differences in their demands and expectations to be 
raised to the level of a conflict for which there was no resolution 
mechanism. 

Organizational Impact of Building-In-Use Assessment 

The BIU inquiry did have single-loop learning effects at International 
Co., in spite of facilities groups' problems disseminating, using and ap­
plying the occupancy feedback. One such development was the in­
creased frequency with which small adjustments and changes were 
made to facilities standards and procedures as a result of feedback 
from occupants. For example, several buildings' BIU ratings indicated 
problems of acoustic privacy in enclosed offices. The construction per­
sonnel easily upgraded the standards of construction of enclosed office 
party walls to a higher sound transmission coefficient (STC). In one 
building, occupants seated near an elevator shaft reported odors. In­
stead of discounting the BIU results, the mechanical team investigated 
the complaint and found a leak into the elevator shaft from the kitchen 
exhaust in the cafeteria. They repaired it, and the odors disappeared. 
This improvement would never have been known but for the fact that 
the floor reporting this complaint was surveyed twice at a one-year in­
terval, and the data showed that these complaints had disappeared. 
So, although facilities staff were in fact responding to occupants' feed­
back by changing their practices and procedures, these changes were 
"backstage" and not publicly connected to the occupant feedback 
process. 
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Systematic feedback from building occupants also changed thinking 
in the facilities department by demonstrating that important facilities 
decisions were being made without adequate technical or performance 
information about individual buildings. It seemed that design staff 
were making building changes without being fully informed by me­
chanical and electrical teams about the building's systems. When this 
lack of coordination was recognized, a building evaluation project was 
implemented in which a team reviewed the original plans and specifica­
tions for each building and compared these to current performance re­
quirements in terms of actual use. Their recommendations were to be 
integrated with the results of the Building-In-Use Assessment to frame 
an action plan for each building to solve problems and improve per­
formance with an annually allocated budget. However, the assessments 
were completed far more quickly than the technical evaluations. 

The feedback also helped the facilities group respond to criticisms 
from an advocacy group representing employees' interests. This group 
had long claimed highhanded ignorance of people's accommodation 
needs by the facilities team. The team was able to point to their exten­
sive BIU database as evidence of their interest in and investment in 
employees' feedback. The facilities director used his negotiations with 
the advocacy group to point out that there was a clear need for Inter­
national Co.'s employees to become more informed about the buildings 
they occupy in order for them to be able to protect the quality of their 
own work environment. For example, business managers would inad­
vertently sabotage workspace quality by making changes that violated 
space and design standards, such as hiring consultants and giving 
them office space in a meeting-room, thereby losing meeting-space for 
staff. Facilities staff wanted employees to use the BIU results to com­
municate to their own managers the impact of their decisions about 
workspace, thereby side-stepping the employee advocacy group and 
the traditional adversarial relationship between building users and 
management. This initiative would have shifted the organization to­
wards a more collaborative planning relationship between business 
and space managers, had the various facilities groups been united 
enough to follow it through. 

In conclusion, International Co. made an ambitious start in a new di­
rection for their O-A relationship, and there were positive outcomes for 
the organization. However, the facilities team alone was not a major 
enough player to push through the kind of changes needed, and the 
weight of the existing organizational culture slowed down their 
progress. Before embarking on another, or an expanded, program likely 
to bring change, the facilities decision-makers realized they need the 
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commitment of senior executives from business operations to be suc­
cessful. 

NATIONAL TELECOMMUNICATIONS COMPANY: 
Diagnostic Information as a Tool 
for Strategic Planning 

In the second case, by comparison, there was a significantly more pro­
nounced corporate effort to solve conflicts created by the impact of 
feedback information on the organization. This large telecommunica­
tions company (Telecom Co.) has significant real estate holdings in the 
Northeast: 50,000 people in approximately 200 buildings, of which 
about 4,000 are in the company's headquarters tower. The company 
also owns and manages buildings for telephone equipment and for its 
repair and maintenance staff over a sizable geographic area. Its admin­
istrative buildings accommodate employees that provide key services to 
customers and support services to these employees. 

Figure 9.2 shows the three groups in the real estate division respon­
sible for the company's accommodation and property management. 
The design and construction staff are responsible for new space design 
and construction as well as for engineering and technical services. The 
space planning and leasing group manages space planning decisions, 
negotiates leases, carries out space planning for workgroups, and is re­
sponsible for leasing out or selling excess space. The facilities manage­
ment and operations staff operate and maintain all owned buildings 
and provide services to some of the leased space. As the telecommuni­
cations business becomes more competitive, the company is taking 
steps to streamline its operations, reduce staff and increase productiv­
ity, and keep its market share. In real estate as a whole, the company 
is moving towards a revenue-dependent facilities operation, in which 
client groups within the organization will become financially responsi­
ble for services received, whether these are the planning and design of 
new space, the purchase of furniture, moving to new space, or mainte­
nance and management of space currently occupied. Telecom Co.'s 
Real Estate division is trying to shift from the "Market cost and usage 
standards" strategy to the "Market design approach"-from Stage 3 to 
Stage 4 in the MIT team's model of FM financing. The amounts budg­
eted by each division for these services can therefore, in theory, also be 
spent on similar services from vendors outside the organization, if 
these prove to be more cost-effective. The facilities organization is ad­
justing to these new pressures by developing an innovative and cost-
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Figure 9.2. Schematic organization chart, showing facilities department of 
Telecom Co. 

conscious approach to their operation. The tacilities groups themselves 
have been reorganized, several services have been out-sourced, and ex­
periments with telecommuting, waste reduction, and responsible en­
ergy management are encouraged. 

The facilities team is actively seeking a more integrated role in busi­
ness strategy. In recent years, they have tried to increase their profita­
bility by reducing staff and costs, offering more streamlined services, 
reducing employees' space needs, increasing customer loyalty among 
company personnel, and making space-related decisions in innovative 
ways. They have initiated a total quality management program and 
consider feedback from their customers an important element in reach­
ing these goals successfully. Occupants' feedback is used not only to 
improve services to client departments, but also to help implement in­
novative accommodation strategies. 

Building-In-Use Assessments were initiated as a first step towards 
improving communication between managers and occupants and have 
been carried out in six of Telecom Co.'s buildings, four of which are de­
scribed in this section. First, two suburban office buildings were se-
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lected because they were newly built and occupied. Both are leased, 
and are considered to be among the best quality office space currently 
provided by the organization. Each building accommodates approxi­
mately 300 employees who are engaged in offering direct services to the 
company's customers, that is residential and commercial telephone 
subscribers. Occupancy feedback was seen not so much as a tool for 
decision-making as to provide facilities staff with information on the 
appropriateness and effectiveness of their decisions. 

Second, feedback was sought from two owner-occupied buildings. 
One is a large, older and less well-appointed office building with a his­
tory of operational problems, poor communication between building 
users and building management staff, and uncomfortable working con­
ditions for employees. Telecom Co. used Building-In-Use Assessment to 
quantify and systematize the problems users have with the building, so 
that instead of a large morass of undifferentiated negativity, which is 
what the managers had been working with to that point, functional 
comfort problems could be identified separately and decisions taken to 
solve them one at a time. The other building is newly occupied, with a 
new furniture system installed on some floors. Feedback was sought on 
the differences in functional comfort between occupants with, and those 
without, the new furniture to determine whether or not to provide the 
new furniture system to all employees. 

At a later stage, a customer satisfaction survey, and not the BIU ques­
tionnaire, was administered to a 10 percent sample of the population ac­
commodated in all Telecom Co.'s buildings. This third survey effort 
provided feedback on a wide range of building-related services in addi­
tion to functional comfort. Like International Co., Telecom Co. faced 
the challenge of managing, targeting, and applying the feedback infor­
mation to solve problems. Unlike International Co., however, Telecom 
Co. succeeded in evolving a mechanism for processing occupancy feed­
back information and directing it at those who could best use it. Dur­
ing the first wave of occupant surveys, facilities managers began to 
recognize that a mechanism was required to manage and direct results. 
By the second wave, facilities staff, knowing what to expect, were more 
receptive to the results and developed very explicit action recommenda­
tions for follow-up. By the time the customer satisfaction survey was 
carried out, a comprehensive system had been developed that brought 
the feedback to all the different levels and divisions of the facilities 
management organization, showing a willingness to challenge existing 
norms and undertaking to resolve conflicts in ways that encouraged or­
ganizational learning. 
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Structure of the Follow-Up Process 

At each stage in the acquisition of occupant feedback, members of all 
three real estate groups were deeply involved in data interpretation. 
The team for the first two buildings surveyed used the results to diag­
nose specific sources of reduced functional comfort, carried out a de­
tailed building walk-through, and eventually negotiated changes with 
the landlord. In the next two buildings surveyed, FM teams and a se­
lection of space planners, engineers, senior facilities managers, and con­
cerned staff, guided by the BID results, engaged in a detailed building 
walk-through. As well as showing facilities staff how to use occupancy 
feedback as a diagnostic tool, the walk-throughs demonstrated to occu­
pants that the key facilities decision-makers were paying attention to 
their physical space as a result of the occupant survey. These data inter­
pretation activities were followed in each case by a series of brainstorm­
ing workshops with employee representatives to decide what follow-up 
actions to take and who should be responsible. The results of the work­
shops took the form of an action list of remedial steps documented and 
distributed to all facilities staff. 

Telecom Co.'s brainstorming workshops allowed each facilities group 
to factor in its own operating constraints, to provide resources and in­
formation to each other, and to set priorities on action recommenda­
tions. For example, building managers had felt there was some risk 
associated with assessing the older building because of its history of 
building problems and user complaints. They were concerned that dis­
tributing questionnaires to occupants would unleash a torrent of com­
plaints, that in turn would generate a backlash of suspicion along the 
lines of "If they are asking us about the building, there must be some­
thing wrong with it." In fact, the 6-story building accommodates 1800 
people on large open floors served by two mechanical systems, and fa­
cilities staff learned through a close analysis of the scores where occu­
pants' discomfort was most pronounced, how serious the air quality 
problem was, and which workgroups on which floors required most 
attention. The conviction that this building represented one large undif­
ferentiated problem dissolved as a diagnosis emerged of specific prob­
lem areas, a range of types and degrees of problems, and even evidence 
that some areas had no problems at all. 

The most negative ratings came from groups that worked all day 
long on computer terminals. Seated in areas densely packed with peo­
ple and equipment, they reported extensive thermal comfort and light­
ing problems. By opening up these areas, providing ergonomic chairs, 
and increasing ventilation and thermostat control soon after receiving 
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the survey results, managers dramatically reduced occupants' building 
complaints at minimal cost. Another outcome of the brainstorming ses­
sions was a decision to approach Telecom Co.'s own systems' engineers 
to point out the significant operating and human costs of using CRT 
screens. Facilities staff worked with product engineers to explore alter­
native display technology, such as flat screens with more natural color 
displays that are less demanding on the human eye, as well as on build­
ing conditions (less need for special lighting, less heat generated by 
equipment, and less space taken up by computers). 

Managers decided to disseminate survey results to occupants along 
with key points from the follow-up action plan. In this way, building 
occupants knew there was some response to their input. The written 
communication included references to the facilities team's budgetary 
constraints, pointing out that improvements could only be made in the 
context of senior management's lower operating cost targets for each 
building. Building managers used this as an opportunity to "get people 
on their side" by sharing with building users the problem of delivering 
quality services at no additional cost. 

Senior management at Telecom Co. decided that the discrepancy be­
tween leased and owned office quality as evidenced in the feedback 
from occupants meant that to support productivity, more resources 
needed to be invested to upgrade their own property-the large unprof­
itable headquarters' building. While on the face of it not upgrading the 
space was a cost-effective decision, the advent of revenue-dependency 
meant that eventually the business units would trade off between low­
cost, low-quality space in owned buildings, and higher cost, better qual­
ity space in leased buildings. With little additional investment, the 
company's own building could be rendered good quality at a lower cost 
than that which was available elsewhere, and the business units would 
spend their space dollars within, instead of outside, Telecom Co. 

Facilities managers made certain that senior management were aware 
of the hidden costs of continuing to operate low quality space: for ex­
ample, they pointed out that maintenance and repair budgets are com­
mitted no matter how good or bad the quality of the interior space, yet 
are less effective in improving a run-down building than a well-main­
tained one. Also, the cost of equipment breakdowns is higher when the 
equipment has to be repaired than if the equipment is being maintained 
which reduces the possibility of breakdowns. And constant occupant 
complaints and service calls to adjust thermostats, unstick elevators, 
patch worn carpets, and unplug toilets are costly in terms of staff time. 
Moreover, although there is no proof that more people cannot be 
squeezed into a poor quality space than a high quality one, all indica-
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tions are that more people can be efficiently and comfortably accommo­
dated over the life of the building in a well-planned good quality 
environment than in a poorly-maintained and under-resourced 
workspace. Telecom Co's business strategists eventually decided to in­
vest in their own property and to reduce the numbers of employees ac­
commodated in leased space. In addition, the functional comfort data 
from leased space provided strategists with a demonstrable functional 
comfort standard to meet in their own renovated space. 

Telecom Co. was less ambitious than International Co. in its applica­
tions of occupant feedback. The information came into the facilities or­
ganization in reasonable chunks rather than a large unmanageable flow, 
and the relationship between the business management of the organiza­
tion and its real estate staff is closer and more aligned in Telecom Co.­
a successful monopolistic enterprise in a changing and newly competi­
tive market-than in International Co.-a large and geographically 
spread out quasi-governmental service organization. Indecision about 
how best to use to use the feedback did not paralyze Telecom's staff as 
it did International's staff, but Telecom did not try to do as much with 
their occupancy feedback tool as did International. On the other hand, 
Telecom's incremental approach generated more organization.allearning 
than did International's ambitious approach. Telecom Co. used feed­
back for single-loop learning by solving conflicts within its buildings. 
New ways to involve occupants, managers, and facilities staff in negoti­
ating solutions to building problems resulted in cost-effective interven­
tions that improved occupants' functional comfort and helped them 
work more effectively. In addition, the organization advanced towards 
double-loop learning by initiating an accommodation strategy planning 
process that changed the organization's way of making decisions. By 
demonstrating that money currently being spent on leases could be in­
vested in upgrading owned buildings, and that people accommodated 
in good quality leased space would compete to be accommodated in 
just as attractive owned space, facilities staff overcame corporate resist­
ance to investing in its own office buildings. By allying their advice 
with an innovative effort to move personnel out to satellite offices and 
home-based work, the facilities organization became strategic experts in 
using accommodation information to advance business strategy. Since 
they had to adopt new norms and attitudes to facilitate the changeover 
to revenue-dependency, they had an opportunity to become leaders in 
organizational and cultural change as the company streamlined costs 
and downsized. They positioned themselves to take the market design 
approach (Stage 4 in the FM financing model) to creative financing of 
facilities services. Occupants' feedback was the tool they used to keep 



180 Workspace Strategies 

business managers informed about the impact of accommodation 
decisions. 

The third case study illustrates quite a different aspect of occupancy 
feedback-can feedback from tenants serve as a planning tool and re­
source for landlords, or is there a conflict of interest between property 
management firms' needs to fill their buildings and tenants' needs to 
spend dollars efficiently on space? 

COMMERCIAL REAL ESTATE COMPANY: 
Using Feedback to Increase Competitive Advantage 

For large-scale property managers and landlords who traditionally dis­
tance themselves from their tenants' business planning decisions, the 
opportunity to help tenants increase their functional comfort is a way to 
enhance services to tenants and to replace adversarial and costly lease 
negotiations with a mutually supportive exchange of information. An 
example of this approach was used by a company, Comre Co. located in 
a large city in the northeastern United States which is a large investor in 
commercial real estate and operates a growing property management 
portfolio of some seven million square feet. Comre Co. prides itself on 
providing good quality space and a high level of service to tenants. At 
the time of the occupancy feedback initiative, the company was operat­
ing in a recessionary market where office space had been overbuilt and 
competition for new tenants was cutthroat. 

Part of Comre Co.'s commitment to good service is to carry out reg­
ular client satisfaction surveys that provide feedback to facilities staff on 
the services they offer tenants. But the surveys have no diagnostic 
value in terms of measuring the functional comfort of building 
occupants. Comre Co. determined that in this tight market it had to of­
fer value-added services to tenants, principal among which was assist­
ance in planning and designing space based on feedback from tenants' 
employees. The company also felt that both they and their tenants 
would negotiate more effectively if feedback from occupants about their 
functional comfort were available to both sides. 

Comre Co. had increased the efficiency of its property management 
operations by out-sourcing the technical aspects of building manage­
ment while maintaining in-house lease negotiation and lease manage­
ment services, and design and space planning teams. Each building 
was operated with a small on-site staff, chief among whom was a build­
ing administrator who managed the customer satisfaction survey and 
maintained a strong personal relationship with all the tenants. To initi-
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ate its occupancy feedback system, Comre Co. first executed a pilot BIU 
Assessment of a single building. The administrator of this building 
asked tenants if they would agree to take part in a diagnostic survey, 
the purpose of which was not just to measure customer satisfaction, but 
also to show how tenants' workspace could be improved. Once the sur­
vey was complete, the building administrator invited tenant representa­
tives to discuss the findings with her. These discussions enabled the 
administrator to indicate not only what information Comre Co. would 
use to make building improvements, but also to inform tenants of what 
they themselves might do to improve the functional comfort of their 
own staff. Although one of the three participating tenants in the build­
ing expressed no interest in improving employees' functional comfort, 
the other two took over the results on spatial comfort, privacy, lighting 
comfort, and noise control. In one case, the tenant asked advice from 
an interior designer to improve acoustic privacy, and in another, the 
tenant applied the advice of Comre Co.'s own space planners to pro­
vide better spacing between employees and make a more functional 
space layout in their offices. All three tenants were pleasantly surprised 
to discover the high degree of functional comfort reported subsequently 
by their employees. This type of feedback on their officespace installa­
tion had not been available to them any other way. 

The administrator used the BIU results to identify for herself areas of 
poor air quality and thermal comfort in the building, and noted the 
prevalence of low lighting comfort scores throughout the building. She 
undertook to visit areas reporting problems with building noise control 
in order to understand where occupants were finding building noise 
disruptive to their tasks. This on-site research (data interpretation) ena­
bled her to decide where she wanted to make adjustments to the build­
ing systems, and where she would recommend to tenants that persons 
carrying out that particular kind of work be moved to quieter areas of 
the office. Her short-term actions included contacting the building sys­
tems contractor for air quality testing and HVAC system analysis. Her 
long-term plan included replacing the building's lighting system with a 
more flexible system that responds better to tenants' changing needs. 

The completion of the pilot study enabled Comre Co.'s senior man­
agement to determine who on their staff to involve in a larger scale and 
more systematic implementation of an occupant feedback program. 
Company directors felt it was a major and somewhat risky step for a 
property management firm to involve itself so intimately with its ten­
ants, providing advice on their accommodation and even sharing in 
their expansion or downsizing plans. However, marketing personnel 
felt that increasing property and facilities management outsourcing op-
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portunities offered Comre Co. an opportunity to acquire more clients 
for property management services, and the board felt that occupant 
feedback was a tool to prepare them for entering this market with more 
confidence. The next stage of their BID implementation plan was to de­
velop a normative database for a series of buildings occupied by a sin­
gle, government tenant in a large urban area. For this effort, the 
building administrators of the buildings involved were convened, as 
well as the staff members on the tenant's side responsible for facilities 
management and space planning. An individual from Comre Co.'s 
Head Office was assigned to the process, to direct the work, convene 
and run the meetings, and create liaisons between field staff and the 
head office. 

BID data, collected from the occupants of these buildings, were or­
ganized into a database from which BID norms were calculated. The 
BID profiles of each building were compared to Comre Co.'s norms as 
well as to the BID norms: for the first time tenants were able to com­
pare, systematically, the environmental quality of their offices to indus­
try at large or to each other. As the age, size, and style of each building 
varied considerably, meetings to review and interpret results were con­
vened in each building so that tenant representatives could be involved 
in each case. An action plan was drawn up for each building which set 
priorities on how Comre Co. would follow up on the information. 
Short-term interventions were identified; longer-term interventions 
were further analyzed for resources required and approvals needed. 
Company staff and the tenants' own managers drew up the action plan 
in concert and shared responsibility for implementing it. 

As a result of this process, some of Comre's corporate tenants enter­
ing lease renewal negotiations requested similar strategic input. One 
tenant that participated in a BID survey used the results to create an ac­
tion plan for resources to enable them to make improvements 
themselves. The action plan was worked out with the advice and sup­
port of the Comre team, and the tenant was enabled to reach agreement 
with Comre over the changes and services Comre would provide with 
the new lease agreement. Tenant representatives even used the oppor­
tunity to share some of their company's long-term business plans: two 
offices were to be merged and space had to be reorganized to improve 
efficiency; a third was to be dissolved, with several employees being let 
go. As the departments reconfigured and resized to respond to market 
changes, so Comre Co. was in a position to collaborate with its tenants 
on strategic improvements to their O-A relationships. The relationship 
of mutual trust and concern that developed meant both that the tenant 
did not consider relocating to a new property and that Comre Co. could 
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keep its rents at the top end of the market because of the value-added 
services it was offering. Not only were all upcoming leases renewed by 
tenants, but tenants in other buildings heard about the pilot project and 
asked to be involved. Comre Co.'s reputation as being more than just 
another property management firm is growing. 

Impact of the Transition on Organizational Learning 

With each tenant, the building administrator took care to communicate 
back to occupants the survey findings that generated action decisions. 
This information was later followed up with bulletins that identified the 
actions that had been and would be taken to improve their work 
environment. Some tenant representatives joined their communications 
with Comre's, and others distributed memos of their own containing a 
summary of their interventions as well as advice to occupants on better 
ways to manage their space. 

Comre Co. surveyed the same buildings again after a year to meas­
ure the impact of the process. The data showed improvements in func­
tional comfort levels in nearly every building. Overall, four of the 
company's BIU norms had gone up and three had stayed the same. 
None had come down. The norms were adjusted accordingly for 1993, 
and the action plan was brought up to date. Other issues were now a 
priority for the building administrator, and some of the previously iden­
tified problems had disappeared. The process was simpler the second 
time around and had the additional advantage of providing proof to 
head office that the actions taken had paid off. The administrators 
noted that responding to the occupants' priorities had not increased 
their expenditures overall, but had caused them to assign their re­
sources differently than they had planned. The costs of collecting and 
analyzing the occupant feedback data had been more than offset by the 
increased efficiency of building management staff resulting from the re­
duced number of occupant complaints. Additional advantages included 
a more satisfied group of people, better deployment of their own re­
sources, and a higher level of commitment among their own staff. 

The company's progress into this new role was not unmarked by 
conflict. Members of the company's Board of Directors feared that con­
flicts of interest could arise when, as landlords, they provided advice on 
their tenants' business operations. Others were concerned about 
Comre's liability, not only from becoming involved in tenants' business 
strategy, but also from advising tenants on better ways of planning and 
designing their own space. Some of Comre Co.'s staff had to be re­
trained and-reluctantly-prepared for more participation in their ten-
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ants' decision-making. Many building administrators and their staffs 
had adapted to the role of the "good service-provider", and did not see 
their accommodation expertise as a corporate asset to be mined. Many 
resisted greater involvement with tenants, feeling more comfortable and 
expert in the behind-the-scenes role of the property manager. Comre 
executives appointed a strategic planning team to design and imple­
ment the changes that were necessary in their company and gave them 
the power to evaluate strategically how effective their changes were in 
terms of increasing their competitive advantage. Any evidence that the 
risk was not paying off would have been communicated to business 
strategists immediately. 

With their investments in new procedures, new norms and expecta­
tions, and retraining employees paying off through higher rents, longer 
leases, and reduced turnover of tenants, Comre decided to advertise 
their value-added services; they defined their market niche as supply­
ing strategic accommodation advice to companies, especially small com­
panies with little or no in-house real estate expertise. In the next stage 
of their business plan, Comre Co. undertook surveys in another city in 
which its buildings were occupied by a variety of different tenants. The 
number of possible uses of occupant feedback increased. Feedback 
from those whose leases were shortly to be renegotiated was directed to 
the space planning and design group as well as to the leasing staff. To­
gether, they worked out a series of responses to the findings that 
equipped them for a strong position in the upcoming lease 
negotiations. Not only could they offer more and better space if it were 
needed, but they could also offer ideas for more efficient use of office­
space and ways of improving its function as a tool for work. In this 
way Comre Co. showed its tenants ways of making their expenditures 
on space function as investments in the improved performance of their 
employees. 

DEVISING CORPORATE 
ACCOMMODATION STRATEGY 

Table 9.1 summarizes the stages of a strategic approach to accommoda­
tion planning for the three companies, based on the occupant feedback 
model presented in Chapter 4. This is the model whereby a company 
collects occupant feedback, uses it to formulate its accommodation 
strategy, and allocates resources to creating a useful space planning and 
communication tool. Although carried out quite differently in each of 
the case studies presented, the five stages identified in Chapter 4-



Occupants' Feedback as a Decision-Making Tool 185 

Table 9.1 5-Stage Summary of BIU Assessments for Strategic Accommodation Planning 

Stage International Co. Telecom Co. Comre Co. 

1. Collecting All HQ buildings Two leased buildings Pilot project showed 
Information surveyed, resulting selected on an experi- how occupancy feedback 
(and selection of in amassing enough mental basis, fol- from tenants could work 
buildings for data to form own lowed by two owned in one building; several 
surveys) database, but gen- buildings, followed by buildings occupied by 

erating too much a 10% sample from all same tenant selected for 
information for fa- buildings. Informa- next stage. 
cilities groups to re- tion acquisition was 
spond to. therefore staged. 

2. Analysis Provided depart- Kept results within Tenant representatives 
and Interpre- mental managers building services de- heavily involved; both 
tation (and with results. Staff partments, but held they and Comre staff 
communication sometimes sent focus groups with oc- communicated follow-
with occupants) memos out to occu- cupant representa- up actions to occupants. 

pants after delay. tives and sent memos 
On some occa- out to occupants. 
sions, nothing was 
communicated. 

3. Action and Sessions with occu- Detailed walkthrough Planning sessions with 
Follow-up pant representatives with building manag- occupant representa-
(and develop- to present and dis- ers and, later, with tives to develop accom-
ment of recom- cuss survey results. senior staff and occu- modation strategy and 
mendations) Efforts made to get pant representatives. negotiate lease condi-

line managers in- Follow-up actions tions 
volved. communicated 

through publications 
and newsletters. 

4. and 5. Com- Actions carried out Occupant representa- Comre staff provided ex-
munication as a result of survey tives involved in sur- pertise to assist tenants 
and Negotia- findings not an- vey process, in in business planning, 
tion nounced to occu- interpreting results, space forecasting and 

pants or to and devising follow- more efficient space use. 
colleagues in other up action encouraged Tenant representatives, 
facilities groups. to communicate ac- intervened to improve 
This reduced im- tions to other employ- employees' work envi-
pact of intervention. ees. ronment. 

6. Integration Individuals under- Initiated a customer Used feedback to add 
into the Or- took follow-up ac- satisfaction survey in value to services and in-
ganization tions they deemed all buildings as part of crease market share. 

necessary; a physi- its total quality Systematized approach 
cal needs assess- program. Devised a to occupants' feedback 
ment of each strategy for communi- so that service could be 
building was initi- eating results to indi- offered in all buildings, 
ated as a basis for vidual building on tenants' requests. 
action planning for management teams. 
each building. 
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along with a sixth step of integration into the organization-are integral 
to the process in each case. 

Based on the summary of the key differences among the companies 
in how they implemented the surveys and how they processed the re­
sults and follow-up actions, it is clear that considerable single-loop 
learning has taken place in Comre Co. Its managers learned to carry 
out occupant feedback studies in order to increase the company's com­
petitive advantage. To accommodate these new activities, Comre Co. 
has had to change its norms and attitudes to some degree, and has had 
to resolve certain conflicts. To the degree that it has been successful in 
doing so, a certain amount of double-loop learning has occurred, but 
more may eventually be necessary as conflicts arise between the old 
and the new way of doing things. 

International Co. had more experience with feedback from its build­
ings before starting with BIU Assessment and as a result in part of its 
sophistication and in part of its poor intergroup communication mecha­
nisms, did not prepare its facilities staff for stages in the strategic feed­
back process other than data collection, analysis, and interpretation. 
Consequently it did not evolve a new way of doing things, but it was 
able to apply some the acquired information to solving short-term prob­
lems and conflicts within the confines of its current role. Telecom Co. 
moved more cautiously than either of the other two companies, but de­
rived considerable organizational learning from the experience. As a 
large and well-established corporation adjusting to a climate of change 
and competition, it is moving slowly towards radical change, not least 
among which is the role of the facilities department in developing and 
implementing business strategy. 

All these companies, in different ways, understand that a good man­
ager-occupant relationship does more to reduce building operating costs 
than any other single factor. A good relationship and good communica­
tion is the only way to encourage occupants to take responsibility for 
their building-a key element of their acceptance, comfort, and effec­
tiveness in the building. If occupants feel they understand how their 
space works and can make it work for them, then they will communi­
cate with their facilities team to make it do so. And it is at this point 
that the office environment can function as a true tool for employees to 
get their work done. The potential of the strategic approach to accom­
modation planning is explored in detail in the next chapter, as we re­
view some of the opportunities and difficulties of mounting a 
systematic approach to occupancy feedback in an organization. The 
communication potential and how to realize it requires strategic plan­
ning, as well as tactics for conflict resolution. The related issues of em-
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ployee empowerment, total quality management, and environmental 
negotiation are key procedural concepts for the implementation of a 
successful accommodation strategy. 
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CHAPTER 10 

THE POLITICS 

OF OCCUPANTS' 

FEEDBACK: ISSUES IN 

IMPLEMENTATION 

TFrank Lloyd] Wright was a master of strategic work. He 
correctly understood the important social-spatial issues at 
stake. He understood that they would be decided by the 
voters." 

Glen Robert Lym, A Psychology of Building 

In previous chapters, opportunities for feedback from occupants about 
their workspace have been explored in order to demonstrate that com­
panies can make better use of their real estate and space costs through 
creating a better fit between the tasks people do at work and the phys­
ical environment in which they carry the tasks out. It has also been 
possible to outline, in some detail, a system for acquiring and using 
feedback from building users in order to make the kinds of changes 
necessary to improve work effectiveness and productivity. Acknowl­
edging the rationality of this argument and the sophistication of BIU 
Assessment as an approach, still, every company has norms, attitudes, 
values, and ways of doing things that create a highly political environ­
ment in which to carry out this sort of activity. Therefore, good sense 
and rationality alone will not guarantee the success of a BIU-type 
intervention: understanding the politics of the organization is necessary 
in order to make it work. 

188 
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The politics of a corporate environment can be a determining factor in 
the success or failure of an occupant feedback intervention, and this fac­
tor exists in small companies or small-scale applications of BIU Assess­
ment as well as in large-scale examples. In this chapter, a summary of 
these types of opportunities is described, followed by a discussion of 
strategies for improving communication with occupants. The chapter 
closes with a discussion of who should initiate an occupant feedback sys­
tem, and how this responsiblility affects their role in the organization. 

APPl VING OCCUPANT FEEDBACK 
Experiences with BIU Assessment-some of which have been described 
in previous chapters-have shown some seven ways in which occupant 
feedback has been and can be used to improve the O-A relationship. 
Each example demonstrates an approach to solving a particular prob­
lem for the organization. The seven types of occupant feedback appli­
cation are: 

• comparing before with after 

• pre design programming 

• planning, budgeting and priority-setting 

• lease negotiations 

• planning alternative workspace 

• information exchange 

• defusing territorial conflict 

Comparing Before With After 

Surveying occupants of a space before and after a physical change indi­
cates to designers and managers how well they have succeeded in ef­
fecting improvements. This feedback is especially valuable when the 
principal goal of workspace planning is increasing functional comfort as 
opposed to simply supplying new furniture or making a move. In the 
example cited in Chapter 5, occupants were moved into a new space 
with new furniture, lighting, and layouts. Feedback was collected after 
one month and again after three months to examine the impact of such 
a move over time: the managers wanted to know if the strong positive 
response in users' comfort ratings held up as occupants became accus­
tomed to a new environment. 

The results showed evidence of a "Hawthorne effect": functional 
comfort ratings were considerably higher immediately after the move 
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than they were after two months in the new environment, reflecting 
the glow of excitement in the move to new space. After two months, 
most scores were still significantly above the BIU normative scores, 
however, showing that there was a long-term increase in occupants' 
functional comfort. 

This case shows that in order not to be confused by before and after 
comparisons, the Hawthorne effect must be taken into account, and nei­
ther dismissed nor relied on too heavily. Most office workers respond 
positively to any change made to the work environment on their behalf, 
and therefore comfort ratings in most after situations are higher than in 
before situations unless there is something horribly wrong. As the exam­
ple given in Chapter 4 demonstrates, ratings of air quality and thermal 
comfort can go up after painting walls, recarpeting floors, and installing 
sealed windows in a formerly windowless space; yet none of these ac­
tions directly affected ventilation and temperature control. While the 
facilities planners may not have expected this feedback, it does not 
mean that the positive impact of the change should be dismissed: the 
Hawthorne effect is not an illusion. li~y.ironmeutaLchanges, even small 
ones, make people feel better, and this effect is integral to the concept of 
occupancy feedback. Part of the reason feedback is sought from users, 
after all, is because it makes them feel their opinions are important, 
which in turn augments their satisfaction with their environment. Us­
ing, rather than dismissing, the Hawthorne effect inspires a strategy of 
implementing a series of small environmental changes based on user 
feedback and ensuring that occupants are aware of managers' and plan­
ners' actions. Over the long term, such a strategy will cause comfort 
ratings to rise more consistently than one or two single large changes to 
the office environment about which occupants are not fully informed. 

Predesign Programming 

Design processes for new space, whatever the scale of the project, 
usually include a period of information collection about how people 
will use the space to be designed. This procedure is sometimes cur­
sory, and often entrusted by naIve clients to design professionals with 
little experience or interest in pre-design programming. Much of the 
information needed for design decisions rests on the projected number, 
type, and activities of the future users of the space. Surveys are often 
used both to collect this information, and to provide designers with 
qualitative feedback about occupants' preferences and priorities regard­
ing future space. 

Usually, programming gives occupants little say in the final outcome, 
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confining them to an information-provider role in the early stages of 
design. The designers use occupants' information to help make design 
decisions, and the proposed designs are then presented to chief execu­
tives or a senior manager for review and approval. An occupant feed­
back system that employs not only a user survey, data interpretation, 
communication and negotiation over follow-up action, is not usually 
part of conventional pre-design programming. As a result, an impor­
tant opportunity is lost: that of having occupants involved in making 
decisions about their workspace design that can eventually make their 
work more efficient. 

If some form of occupant feedback is substituted for or added to con­
ventional programming, then the predesign process can be both simpli­
fied and speeded up. Moreover, architectural design would in such 
cases not merely be confirming the traditional top-down approach to 
space decisions in which architects and CEO's work together, and users 
resign themselves to whatever they are given. The example provided in 
Chapter 4, in which a BIU Assessment was used in lieu of conventional 
programming for the redesign of a law firm's offices, went part way to­
ward occupant feedback objectives by engaging users in a change-gen­
erating process, and integrating their feedback into design decisions for 
the new space. 

Planning, Budgeting, and Priority-setting 

Occupancy feedback is a cost-effective tool to manage budgetary prior­
ities, and to help plan the cycle of repairs and renovations that is neces­
sary in all buildings. One of the examples in Chapter 5 described how 
feedback from occupants was used to find out how users experienced 
an older, somewhat uncomfortable building about which serious indoor 
air quality complaints had been received in the past. The feedback en­
abled managers to set priorities for the actions they wanted to take and 
to improve the building in response to occupants' own priorities for 
change. Rather than spending the whole budget on HVAC upgrades­
as they had planned because of the number of called-in complaints 
about temperature and humidity-they elected to respond to feedback 
on occupants' concern with tobacco smoke leaking from the smoking 
rooms on each floor into the office space. The facilities team installed a 
dedicated exhaust fan in each smoking room, to draw smoke directly 
outside the building, and then used the leftover dollars to paint the 
walls and to purchase indoor plants for the offices. The net impact of 
these actions was a far more substantial increase in functional comfort 
than would have resulted from their original plan. 
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Another building turned out not to be rated as uncomfortably as 
managers expected when the occupants were surveyed. Managers re­
sponded to the findings by locating the worst-rated areas and follow­
ing-up with instrument measurements of thermal comfort and 
ventilation conditions in these targeted areas, only. By initiating repairs 
only in those areas of the building where problems were found, they 
both saved money and increased employee satisfaction with their serv­
ices by responding promptly to users' feedback. They also learned that 
relying exclusively on service calls from occupants gave them a biased 
and imprecise definition of the problem needing solving. 

The systematic and proactive nature of an occupancy feedback proc­
ess gives planners diagnostic information about the functional comfort 
of the work environment which they can use for establishing priorities 
on future changes. This strategy is an improvement over spending 
money reactively to fix problems identified by individual building us­
ers, which mayor may not improve employees' functional comfort. 

Lease Negotiations 

Companies who are tenants in modern office buildings use BID Assess­
ment to collect data that can be applied to lease negotiations with their 
landlords and property management firms, while at the same time show­
ing concern for their employees. Since employees' functional comfort af­
fects their productivity and, therefore, the profitability of the 
organization, tenants have a right to ensure that the office environment 
they negotiate from their landlord does not in any way reduce employ­
ees' effectiveness. Typically, a property owner provides a base building 
and building systems, with the tenant "building out" office space and de­
signing a layout to accommodate the furniture. Tenants can only hold 
the landlord responsible for those base building attributes that affect 
functional comfort, such as air handling systems, heating and cooling, 
and lighting, while taking responsibility themselves for furniture com­
fort, privacy, and noise control. However, the lines between these two 
spheres of responsibility blur when landlords provide design services or 
build out the space according to tenant specifications as part of tenant 
improvements, and when tenants depend on the property owners for ad­
vice concerning suitable office design and space layout in their building. 

As the Comre example chapter 9 shows, property management firms 
that take a proactive approach to meeting the needs of their tenants seek 
out employees' functional comfort criteria in order to provide better 
space. However, more typically, landlords are reactive: they prefer to 
wait until tenants complain or demand change. Tenants place them-
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selves in a stronger negotiating position than landlords by invoking the 
functional comfort needs of their employees as the basis for acceptable 
lease terms. In a typical example, occupants who were surveyed by their 
own managers rated air quality low in a building where the landlord had 
not been able to find specific ventilation problems. Interpretation by the 
tenant showed that an increasing number of staff were working late in 
the evening and coming in on weekends, and the discomfort they were 
experiencing was because the building's air handling systems were 
switched off after usual working hours. According to the lease, the ten­
ant was charged a significant sum to receive longer hours of HVAC 
operation. When the lease was renegotiated, one of tenant's priorities 
was longer hours of HVAC operation at no extra charge-and they got it. 

Planning Alternative Workspace 

Functional comfort criteria are critical in planning office alternatives for 
employees. If an organization wants to determine whether members of 
a workgroup should be telecommuting, working in satellite offices, 
sharing workspace, or accommodated in a Universal Plan, it must first 
understand employees' task requirements, their way of working, and 
their environmental quality criteria. 

One large company targeted six workgroups spread over two floors 
of its office building for alternative workspace, applying criteria such as 
size of group (medium), type of work (sales and customer support), 
and willingness of their managers to participate. BIU Assessment re­
sults from each of the groups allowed the company to establish a short 
list of most suitable candidates in terms of the workplace alternatives 
available. The results of each survey were then presented to each 
group, and a participatory process was established that encouraged 
workers not only to replan their work so that it could be carried out on 
a decentralized basis (technology support, necessary information, etc.), 
but also to select and define the most appropriate environmental alter­
natives for each group. 

One interesting outcome of this process was a reprioritizing of the 
seven BIU dimensions for users when functional comfort criteria were 
applied to the planning of alternative workspace. Air quality, for exam­
ple, while important in the company's large office building, gave way in 
importance to lighting comfort and noise control in satellite offices; and 
spatial comfort, while important when everyone had his or her own 
desk, dropped in importance when workgroups discussed shared work­
space, group meeting areas, and equipment access. 
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Information Exchange 

Occupants' complaints are often more attributable to a poor relationship 
between facilities managers and building occupants than to technical 
problems with the building. If employees do not understand how a 
building'S temperature control system works, or how to adjust the ergo­
nomic furniture, or why the lights dim when the sun comes out, they 
resent building management staff for failing to provide them with a 
functionally comfortable environment. Better informed employees are 
more functionally comfortable, and have a better attitude towards 
building managers. For their part, in requesting occupants' feedback, 
managers open up an opportunity to receive information about how oc­
cupants actually use the building and which environmental elements 
have the most impact on their functional comfort. 

After a BIU Assessment to help occupants understand the nature and 
extent of a proposed building renovation, one facilities team started a fa­
cilities management newsletter which was sent out to employees on a reg­
ular basis to keep communications open. In another situation, managers 
waited to start a planned upgrade to the ventilation systems until employ­
ees had provided feedback on their air quality and thermal comfort. This 
tactic enabled them to demonstrate their responsiveness when the low 
comfort ratings they expected were received. Another manager wanted 
employees surveyed before and after a move to new premises, not be­
cause he wanted to measure the increase in comfort and satisfaction, but 
because he wanted the opportunity to "sell" the new space to employees 
by demonstrating how their criteria had been addressed. Managers have 
also used occupancy feedback to demonstrate to nonfacilities staff and 
workgroup managers how their people feel about their space. Such data 
involve non-facilities personnel in issues that affect building use and as­
sist them in decisions that pertain to space quality. 

Defusing Territorial Conflict 

Resistance to change in organizations is often expressed in hunkering 
down, us-against-the-world behaviors that are manifested in people's 
use of space. People become defiantly territorial, pushing out and clos­
ing their boundaries or boundary markers, personalizing and labeling 
their space and things, and aggressively laying claim to furniture and 
storage space. Unfortunately, the history of the office as a personally 
assigned symbol of status and role-and not just space to work-has 
encouraged people to use space and spatial imagery to express their 
personal selves. 
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Of all the elements of an office space, people hold on most tightly to 
these: walls and partitions ("for privacy"), storage space ("for all my 
files"), and square feet ("I need more space"). And even if impending 
change is not threatening, people never feel they have enough of these 
three elements, and they always blame managers for not providing more. 

The notion of office space functioning as a tool for work runs counter 
to this emotional stake in space; unending frustration is generated in 
both employees and managers when the managers are pushing to 
streamline and "functionalize" space-open it up, create team space, 
and share tools and information-while the employees are shoring up 
their defenses and digging in to hold on to their territory. A BID As­
sessment carried out in a building housing laboratories and offices for 
scientific research helped to bring these differences to the surface and to 
start negotiations to resolve conflicts between researchers about lab 
space. By focusing building users on the strengths and weaknesses of 
their workspace rather than on the amount of space they occupied, they 
were able to begin to make trade-offs based on the relative merits of 
different locations in the building rather than simply claiming addi­
tional square feet in order to add equipment or storage to their labs. 

Are office workers as amenable to reasonable alternatives as research 
scientists in laboratories? Often more traditionalist in their attitudes to­
wards work, office workers also have less of a stake in their workspace 
than researchers have in laboratories and, therefore, might be per­
suaded to focus on functional comfort issues rather than on walls, stor­
age, and square feet. Managers who have been successful in bringing 
about this change in attitude have taught employees to dis-aggregate 
their tasks into all the myriad small activities they carry out during a 
typical work day, and then to examine the functional comfort require­
ments for each task. Employees who have followed this guide have 
been able to see and to understand that using space as tool for work is 
a more cost-effective and, in fact more natural than quasi-ownership of 
a permanent, fixed, assigned workspace with a certain limited number 
of attributes, which can only be improved by having more of those 
same attributes. 

LEGAL AND POLITICAL ISSUES 
In summary, occupant feedback can be applied to a range of decisions. 
These include: 

• Immediately adjusting the building to solve problems and improve 
people's comfort-for example, tracing the source of reported odors 
and sealing the leak. 
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• Establishing how much is being spent on maintaining certain levels 
of quality-for example, if high spatial comfort scores are received, 
could less have been spent on the furniture system? If the air quality 
score is low, should more be spent on operating the HVAC system? 

• Using occupant feedback as a training tool for facilities managers­
for example, the results of a survey could be turned over to a facili­
ties team who are then asked for a long-term plan that responds to 
the priorities expressed by occupants. 

• Focusing long-term strategic planning on functional elements of the 
building, such as distance from home and travel and access require­
ments-as well as flexibility and adaptability of interior space, and 
effiency and adaptability of lighting and ventilation systems. 

• Determining criteria for new space-for example, if a move is 
planned. Explicit criteria will improve the company's ability to find 
the right building for itself, and also will reduce the scope and time 
needed for the search. 

• Teaching employees to think about a new way of working-for ex­
ample, using functional comfort analysis and workspace planning to 
help people rethink how they do work to generate more effective and 
efficient procedures. 

The value of an occupants' feedback system is that it is a tool for 
monitoring, measuring, and managing the O-A relationship. Carried 
out at regular intervals, systematically collected feedback from occu­
pants serves as an early warning system to indicate shifts in functional 
comfort and discomfort levels before these materialize into larger and 
more expensive problems. The feedback process is iterative as the data 
can be updated by new surveys, stored, and accessed to serve a wide 
range of corporate interests. 

Some managers have expressed concern about the legal obligations 
inherent in an occupancy feedback initiative. For example, does ques­
tioning people about their workplace comfort obligate the questioners 
to act on the information they receive? And can they be sued if infor­
mation is acquired through a survey and then not pursued? There have 
certainly been numerous cases of lawsuits initiated by building occu­
pants who felt their health or safety was threatened by inadequate ven­
tilation (sick building syndrome), by uncomfortable computer furniture 
(repetitive strain injury), or by other endangering conditions. In these 
cases, the issue of whether or not a survey had been carried out was in­
consequential in the face of medical testimony, evidence of negligence, 
and other considerations. 
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Of more concern is the use of occupants' feedback to bolster one side 
or the other of a lawsuit that has already been launched. This scenario 
occurred in the Boston building case cited at the beginning of Chapter 
I, in which employees were encouraged to report illnesses and symp­
toms in order to support the tenants' case against the building owners. 
Initiating surveys of building users, then, is alone unlikely to engender 
legal difficulties, especially if information about the scope, purpose, and 
eventual use of survey results is clearly provided to all. However, this 
is not to say that participating parties in high stakes situations might 
not make unscrupulous uses of survey data. 

Politically, seeking feedback from occupants of a building is also 
risky. In a large organization, surveying users about their workplace 
can pose a challenge to established channels of information flow: build­
ing managers relate in new ways to building users; senior executives re­
late in new ways to building managers. To successfully negotiate the 
rocky political trail of user feedback requires careful management of in­
formation, and a willingness to open up accommodation decision-mak­
ing to employee scrutiny. Some managers feel threatened by the idea of 
asking occupants to assess their own work environment. For them, do­
ing so means giving away power to ordinary clerical and technical 
workers, an idea that dismays many in spite of recent corporate em­
powerment philosophies. For others, it means having their job per­
formance evaluated: not something they necessarily seek from 
coworkers and clients. For most, asking users to assess their work en­
vironment is indistinguishable from asking them for a "wish list", im­
plying a promise to meet occupants wishes and needs-a promise that 
facilities staff feel cannot be kept because of their limited resources and 
the technological constraints of their buildings. 

The distinction between asking building users to make a finite 
number of environmental judgments in response to questions posed by 
managers----called environmental assessment-and asking building us­
ers on an open-ended basis whether or not they are satisfied with serv­
ices, and what is wrong or missing-which is the basis of satisfaction 
evaluation-is fundamental to a solid understanding of the occupant 
feedback process. Occupants who are told that their feedback is to be 
used to help provide a better work environment see the process as a 
way of collecting data on human perceptions of environmental 
conditions. If they are told that their feedback is sought regarding the 
shortcomings of their work environment, then they see the process as 
an opportunity to list everything they ever found wanting in an office, 
including better furniture, incandescent lamps, more filing cabinets, 
and, inevitably, more space. This type of response overwhelms manag-



198 Workspace Strategies 

ers and gives them the feeling that they have failed before they started. 
However, feedback from a structured assessment can be applied selec­
tively to make improvements that are affordable and to respond in var­
ious ways to occupants' functional discomfort. As pointed out in 
Chapter 3, increasing users' satisfaction with building services is not the 
same as using occupant feedback for strategic planning of the O-A re­
lationship, although both have their place. 

IMPROVING COMMUNICATION 
In organizations that make extensive use of surveys to determine em­
ployees' job satisfaction, stress level, and other "attitude" issues, as well 
as satisfaction with building-related and other services, senior execu­
tives often see occupant feedback surveys as an "employee empower­
ment" technique. 1 But while managers may favor such an approach, 
facilities staff fear that employee feedback makes their building even 
more difficult to manage. They are also aware of the struggle they have 
to get budgetary resources for the building improvements that they fear 
will inevitably be demanded by empowered employees. At other times, 
the opposite is also true: corporate executives may withhold approval 
of an occupant feedback initiative in spite of a perceived need for it at 
lower levels of the organization, because they are the ones who fear not 
just empowerment but also the possible dollar implications of asking 
employees for their opinions about the work environment. In some or­
ganizations, employees themselves may not favor an occupant feedback 
initiative because they feel their time at work should be spent on more 
important activities, and that space and space-related issues ought to be 
someone else's headache. One cannot predict, however, when a space­
related problem will unpredictably arise, consuming untold hours of 
people's time to resolve and adding unforeseen sums to a building'S op­
erating budget. 

Regardless of who takes responsibility for the O-A relationship, an 
occupant feedback initiative is a major opportunity to empower em­
ployees, to instruct them in judging their own functional comfort, to 
open up dialogue between building occupants and managers, and to 
encourage facilities staff to move beyond their customary reactive and 
potentially adversarial relationship with users. As facilities planning 
becomes more integrated with the business mission of the modern or­
ganization, so the potential for effective communication and negotia­
tion by users and managers of space is growing. In fact, the style, 
amount and structure of user-manager communication is likely to 
change still further as the role of facilities management financing 
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changes according to the sequence outlined by the MIT team discussed 
in Chapter 2. 2 In Table 10.1, each strategy that the report describes is 
characterized by variation in the style both of occupant feedback and 
of user-manager communication about the work environment. Feed­
back from occupants about the functional comfort of their space be­
comes more central to real estate operations as facilities management 
becomes more successful as a profit center, as it competes with the 
market in providing space, and as it becomes more integrated with the 
business activities of the organization. But what about problem situa­
tions in older buildings, where there is little hope of improvement, 
with or without feedback? 

Table 10.1 Impact on Building Manager-Occupant Relations of Real Estate Financial 
Coping Strategies 

Real Estate Coping Strategies 

1. Engineering approach 

2. Cost minimization 

3. Market cost and usage 
standards 

4. Market design approach 

5. Business strategy approach 

Impact on Managers and Occupants 

Managers are service providers, quality of service 
is good if money no object; managers are "behind 
the scenes," no communication with occupants, 
other than to get "wish lists" and service calls. 

Managers police the provision of accommodation, 
impose standards; as a result, adversarial 
relationship can develop with occupants, 
sometimes an effort is made to survey users' needs 
to help make more informed cost-cutting decisions. 

Managers start to see themselves as eventually 
competing in the market, so they improve 
customer service, research customer satisfaction, 
and develop individual manager-customer 
relationships. 

Managers initiate environmental negotiation with 
occupants; customer satisfaction surveys are 
replaced or augmented by more functional 
information on occupancy needs and the 
requirements of work. 

Occupants' feedback is a routine part of 
accommodation decision-making; functional 
comfort is 3. requirement of all environmental 
planning; processes are in place for negotiation of 
environmental solutions, communication is 
ongoing. 
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Many office workers go every workday for years to a building they 
do not like and in which they are not comfortable. Sometimese the 
desks are open and exposed ("bull pen" layout-see Figure 10.1), and 
sometimes they are partitioned off in individual cells (see Figure 10.2). 
Typically, this building is older, dating from the seventies or perhaps 
the sixties. Modem office technology and modem attitudes towards of­
fice workers were not part of what shaped this building, and the envi­
ronment is unkind and depressing. Inside, it may have dark brown 
carpets and yellow lights; or perhaps it has a bright green or purple car­
pet whose color dominates occupants' field of vision. It has large sealed 
windows that let in lots of light and heat, but no air, and need to be 
covered up on sunny days or where computer screens are in use. It has 
small gloomy washrooms with nowhere to place things, and an insuffi­
cient number of small, slow elevators. 

Because there are more people and equipment in the building than 
was ever planned for, the building gets stuffy, is often too warm, and 
feels airless, especially in the afternoons. The occupants do not under­
stand HVAC technology, but they have heard of sick building 

Figure 10.1. Noise from people and equipment, bright lights, and no privacy 
make this an uncomfortable workspace. 
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Figure 10.2. A forest of high partitions looks cluttered, blocks airflow, and cuts off 
people from one another. 

syndrome. Eventually, there is an odor or other evidence that the build­
ing's air is inadequate. Flu and colds are easily transmitted; there may 
be other illnesses. There are certainly headaches and eyestrain. Peo­
ple's chronic discomfort in this building generates an endless series of 
problems for the facilities staff, often culminating in a sort of sick build­
ing hysteria. People complain without hope of their problems being 
solved, occupant morale is low, and demands on facilities staff are 
unremitting. There is little time for staff to plan or allocate resources to 
long-term improvements, because so much effort and money has to go 
into crisis management. It is difficult to keep such buildings clean, and 
employees do not take care of either the building or the furniture. Peo­
ple's discomfort translates into lighting problems, ergonomic problems, 
air quality problems, and, sometimes, an organized protest or even a 
walkout. The ongoing disgruntlement of employees who feel they are 
being treated less than well by senior management can generate adver­
sarial union-management relations, as well as bad feeling towards facil­
ities staff, space planners, and related building professionals. 
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Senior management can try to ignore these problems and state that in 
times of cutbacks and unemployment people should just be glad to 
have their jobs. At other times, senior management tends to view these 
situations as tinderboxes. They handle complaints that emanate from 
such buildings with kid gloves, and often large amounts of money are 
spent on accommodating employees' apparent desires, such as more 
parking spaces, a new cafeteria, or a fitness center. What they cannot 
do is finance a move into a new building, either because they are locked 
into a long-term lease or because they own the building and cannot af­
ford to vacate or upgrade it. 

In view of the high level of discomfort and resentment among the oc­
cupants of such buildings, is occupant feedback still a useful tool? For 
those involved in the day-to-day management of such buildings, the 
notion of asking occupants for their judgments of the building's envi­
ronment is little short of insanity. But, in fact, opening up a dialogue 
between users and managers of a building can serve a therapeutic pur­
pose in situations like these. Being constrained by the type and content 
of feedback requiring them to do no more than provide their percep­
tions of certain environmental conditions, occupants are in a position to 
respond responsibly to the request that has been made of them. They 
are not taking a public stand, or trying to influence management 
opinion: they have been asked to participate in a process of informa­
tion-gathering. By responding to this initiative, occupants find that not 
all of the building is bad. There are, in fact, when they stop to think 
about it, certain aspects that are quite comfortable and that they like, 
perhaps its location. More awareness of issues of environmental quality 
helps people tune in more precisely to how well they can get work 
done, often to find that more filing cabinets or a window view are not 
as necessary to them as a lower noise level or better lighting on their 
computer screens. They may as a result become less combative, less re­
signed, and more productive, because they see and can communicate to 
managers what they need to use their workspace as a tool. 

One senior manager, knowing that air quality was in fact the one se­
rious problem in his building, had already developed a strategy for im­
plementing improvements to the air handling systems before the survey 
of occupants' functional comfort was carried out. When he heard back 
from occupants via the BIU survey that air quality was their number 
one problem, he was able to respond promptly by acknowledging that 
he had heard them, and by describing the renovations that were about 
to get under way. In handling the situation in this way, he was sure to 
get full credit for solving the problem, and employees felt their voices 
had been heard. 
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ENVIRONMENTAL EMPOWERMENT: Are We Ready? 
Much of the dissatisfaction users express with their work environments 
has been attributed to lack of environmental control. 3 Most large office 
buildings traditionally supply light, heat, and air (or cooling) in ways 
that are outside the control or even the understanding of the individual 
user. Being unable to switch off lights or switch on heat (without dis­
turbing coworkers) contributes to a level of frustration with the work 
environment that is exacerbated when the workplace is uncomfortable 
and presents problems. A common assumption is that if people were 
able to change thermostats, adjust their furniture, turn their air on and 
off, and dim their lights, both their satisfaction and their comfort would 
increase. 

Another sort of control is provided by offering people a chance to 
participate in the creation of their work environment. This does not 
mean protracted and detailed participatory space planning processes 
which consume time and resources by tying up space planners in end­
less redesign of schemes and layouts. It means asking occupants for 
their input, acknowledging that input, managing it according to the re­
sources and opportunities available, and then using that input and let­
ting people know it has been used. Once changes have been effected, 
input from occupants is sought again. Occupants' input does not have 
to be addressed to the same way every time, and circumstances will be 
different owing to different opportunities and constraints, changes in 
the workgroups themselves, and perhaps even changes in the philoso­
phy of the organization. 

This process of environmental negotiation is key to the quality of the 
work environment. Through the feedback and negotiation process, oc­
cupants become aware and informed about their workspace and be­
come trained in defining how best to meet functional comfort goals. In 
offering environmental empowerment to employees, managers of neces­
sity presume organizational readiness for a broader employee empow­
erment philosophy. It is important to remember that environmental 
change is also an opportunity for organizational change, and also for 
reengineering work processes. Ultimately, an occupant feedback proc­
ess generates a level of environmental empowerment among employees 
because of the control they gain over environmental decision-making. 
Once occupant feedback is accepted, it is apparent that there is no ulti­
mate total quality workplace, there is only a total quality process that 
generates a comfortable workspace that helps people get their work 
done, and that lends itself to change and adaptability as required by oc­
cupants in accordance with their changing work requirements. The 
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"negotiated solution" is more effective than the "perfect fit" in solving 
the problem of effective accommodation for work. 

One company uses an occupancy feedback questionnaire two or 
three times per year to monitor whether they have progressed towards 
environmental quality goals. Integrated with a customer satisfaction 
survey on the services and performance of facilities staff, the functional 
comfort questionnaire results show FM staff how they can improve on 
their services to users as well as levels of users' functional comfort in 
the buildings they occupy. If the results show an improvement on the 
previous survey results, staff are rewarded with promotions and bo­
nuses; if they do not, staff are not promoted even if they are due for a 
pay increase. In a company where facilities services are a profit center 
and must earn their revenues from client groups within the organiza­
tion, the success of the environments they provide has a direct impact 
on their bottom line. Client groups are free to retain commercial prop­
erty management firms or facilities teams from other companies if they 
are dissatisfied with FM services. This arrangement functions more ef­
fectively as an environmental control for clients than any number of 
knobs and whistles on their furniture. And the need for both clients 
and managers to protect their bottom lines is a stronger incentive to en­
vironmental negotiation than any amount of heartfelt urging by the 
company's total quality experts. Such an arrangement gives users con­
trol over the quality of their workspace in much the same way as reen­
gineering work processes gives employees control over their tasks­
through a lot of hard work. 

The right kind of information, and an organizational environment 
prepared for full use of that information, means 

• defining and articulating the goals and purpose of an occupant feed­
back initiative, 

• defining strategies for user involvement, and structuring opportuni­
ties for employees' environmental empowerment, 

• having an end result or product in mind based on communication 
and negotiation between the users and managers of space. 

Unless these preparatory steps are taken, this information, like all the 
other rivers of information that flow through organizations, will flow 
nowhere. Decision-makers in government and corporations, over­
whelmed by the quantities of information that are available to inform 
their decisions, tend to simplify the processing of the information they 
receive. They do this by only processing information they actually need 
for a specific situation, by trusting one or two sources that have special 
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expertise needed for that problem. Occupant feedback, if well executed 
and well-managed, is more likely to reach busy strategists who have to 
determine whether or not to move into a new building, whether or not 
to buy a new line of furniture, or whether or not to support an invest­
ment in flat screen technology-all decisions with important monetary 
implications for the organization. In the next chapter, these decisions 
and others like them are placed in the context of strategic business 
planning. Given the current business climate, how can accommodation 
planning be integrated with business planning to add value to a com­
pany's products and services? 
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CHAPTER 11 

OPTIMIZING 

OCCUPANCY: STRATEGIC 

PLANNING OF THE 

ORGANIZATION-AcCOMMODATION 

RELATIONSHIP 

"Learning organizations themselves may be a form of 
leverage on the complex system of human endeavors. 
Building learning organizations involves developing people 
who learn to see as systems thinkers see, who develop their 
own personal mastery, and who learn how to surface and 
restructure mental models, col/aboratively." 

Peter Senge, The Fifth Discipline 

ACCOMMODATION STRATEGY 
AND THE O-A RELATIONSHIP 

Space is a strategic resource to businesses on two levels. One is the 
physical deployment of its personnel in the accommodation the com­
pany provides for them: how much space it needs to accommodate its 
people and their tasks. The other is the functional support the work­
space provides to people engaged in specific, business-related tasks: the 
work environment as a tool for work. Appropriate deployment in space 
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is cost-effective to the firm by minimizing its accommodation costs and 
optimizing the investment it makes in space. Functionally suitable 
workspace adds value by reducing downtime and increasing the effi­
ciency of repetitive tasks. Space also provides both communication and 
separation opportunities to maximize individual and group creativity. 
Strategic decision making about accommodation incorporates both defi­
nitions of space as a resource; accommodation strategy is the topic of 
this chapter. 

Take the example of a grocery chain planning to consolidate its ba­
kery operations to increase market share. It has to decide on the rela­
tive merits of two bakeries. In determining whether to move the two 
operations under one roof or dispense with producing its own cookies 
and retain only one of the two operations, the firm examines the rela­
tive costs of operating the accommodation occupied at the two loca­
tions, as well as the performance of workers in the two locations in 
terms of their cost-effectiveness to the organization. The evident advan­
tages of one of the facilities-a newer building, fewer workers, lower 
operating costs, a be~ter ,worker-management relationship, and the rela­
tively high costs of competitors' goods-will eventually cause the com­
pany to retain its baked goods operation and to merge its cookie­
making operation in with it. Its decision-making strategy addresses ac­
commodation issues along with business issues and incorporates as­
sumptions about the value of good space to employee productivity. 

Small successful firms that are growing have another sort of 
challenge. These companies outgrow their space rapidly and have to 
factor into their overhead the costs of finding new space, leasing or 
buying it, and moving into it. Such firms sometimes have to shrink 
down just as precipitously. User-environment issues are part of busi­
ness planning as CEOs decide when a move is needed based on how 
many people are being crammed into a workspace or how dispersed 
people are; where to move based on employees' criteria for good work­
space to perform work; and how much to spend on new space based on 
functional comfort priorities. Strategies to streamline this decision-mak­
ing process so that it is shorter, and to inform the decisions so that they 
are made better, adds value to the products of such companies. Compa­
nies make better investments if they incorporate criteria affecting the 
quality of people's workspace as well as the quality of accommodation 
for the production of goods. 

This being the case, how misguided, then, is the attitude of many 
public agencies towards space. Preferring not to attract adverse public 
reaction by spending public funds on their accommodation, many gov­
ernment departments in United States cities, towns, and states send 
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their employees to work in space that is overcrowded, overheated, win­
dowless, colorless, and filled with ancient furniture. Although the idea 
of accommodating public employees in luxury office space is unattrac­
tive to the taxpayer, this attitude does not admit the possibility that 
even government workers may perform their jobs better, have higher 
morale, and be more productive in space that functions as a tool for 
work. 

Whether public or private sector, a company's accommodation strat­
egy is designed to define the optimal relationship between people's work 
and their space. In the following section, a closer analysis of how accom­
modation issues can be incorporated into business planning is outlined. 

PLANNING THE FUTURE 
OF THE O-A RELATIONSHIP 

The goal of corporate accommodation strategy is to optimize the O-A 
relationship. In view of the often typically poor state of that relation­
ship, strategic accommodation planning needs to address at least three 
areas of quality improvement. 

• First, companies need to demand and expect more from their buildings. The 
building industry is alert to changing client expectations and devel­
opers are prepared to research what goes into making a quality 
building other than a marble-finished atrium. Building experts, such 
as mechanical engineers, are capable of designing ventilating systems 
that provide better indoor air quality, consume less energy, and con­
trol thermal comfort more precisely, if they are required and expected 
to do so. 

• Second, all the professionals involved in the various stages of the building­
occupant relationship need to share a belief in improving the quality of this 
relationship, not just from the point of view of their own involvement 
in the process, but also from the point of view of other stages in the 
relationship and of other professional disciplines. Currently, building 
professionals tend to approach their work rather as car mechanics do. 
They work to solve the car's problem and have it run efficiently once 
back on the road; they do not examine the relationship between the 
car owner and the way the car is running. If leasing agents, architects, 
designers, and facility /property managers model themselves on those 
in the counseling professions rather than on auto-mechanics, the qual­
ity of the services they provide will improve. They will have to ex­
amine the context of the problem they are being asked to solve in 
order to know what to do and what services the client needs. 
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• Third, planning and acquiring accommodation has to be part of the organi­
zation's business strategy, and as such expresses a philosophy of space 
management that considers accommodation an investment, not just 
because of the real estate value of buildings, but because of the dif­
ference good accommodation can make to the effective operation of 
the organization. 

Judicious use of functional comfort data that derive from BIU Assess­
ment and other measurement systems helps companies move towards 
these objectives in the following way. First, knowing more about what 
makes people work effectively causes business owners and employers 
to demand and expect more from the buildings they build and rent. 
Second, the articulation of these demands causes related professionals 
providing services to be more responsible and aware in defining a good 
relationship between a company and its building. And third, in recon­
ciling employees' work-related needs with the environments in which 
they perform their tasks, a more explicit link is forged between a com­
pany's operations and its accommodation. 

There is a vast difference between the strategic role of capital budg­
eting decisions a generation ago and the strategic role of capital budg­
eting decisions for today and tomorrow, as described in Chapter 1. The 
investment in plant, machinery, and the space to accommodate machin­
ery that characterized manufacturing has been overtaken in recent years 
by expenditures on-rather than investment in-office space, furniture 
systems.t and office technology. But even as these words are written, 
companies are embarking on analysis of the more complex implications 
of alternative work environments. For as telecommunications and other 
companies are realizing, employees who are liberated by modern tech­
nology from space and time constraints do not require conventional of­
fice accommodation and equipment. The challenge for companies 
seeking to tailor their accommodation strategy for the next few decades 
is to devise a system of alternative work environments that create value 
and increase the company's competitive advantage. In other words, 
now and for the future, an organization's "physical environment"­
which is the scale, location, technology, design, and functional comfort 
of its employees' accommodation-has its own role in the constellation 
of factors that constitute organizational effectiveness and the manage­
ment of change. 

Waterman et al. have identified seven "S-factors" that interact to cre­
ate "an organization." These are: 

• structure 

• strategy 
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• skills 

• staff 

• style 

• systems 

• superordinate goals l 

The authors stipulate that organizational change is not a matter of any 
single one of these, but is the result of a complex set of interactions 
among these items, all of which are linked to each other and, centrally, 
to superordinate goals, the "set of aspirations, often unwritten, that goes 
beyond the conventional formal statement of corporate objectives."z 

In view of the increasing complexity of accommodation issues for or­
ganizations, and the intrinsic link between corporate goals, personnel, 
structure and systems, and accommodation, especially as firms move 
towards new ways of defining workspace, the addition of "space" to 
the 7-S framework (thus making it 8-S) goes to emphasize the key stra­
tegic role an organization's space plays in its ability to meet the chal­
lenges of new ways of doing business. 

In identifying space as an item in the 8-S framework of the organiza­
tion, it is necessary to define how organizational management should 
address space both to understand its role better and to adopt an advan­
tageous stance relative to space in and for the organization. Accommo­
dation would appear . .to fit best into corporate strategy in terms of what 
is sometimes called "functional strategy," the implications of which are 
spelled out next. 

CORPORATE ACCOMMODATION 
AS A "STRATEGIC FUNCTIONAL UNIT" 

Traditionally, accommodation planning for organizations has been hid­
den in human resources (satisfaction of employees), in technology (in­
vestment in hardware and real estate), or in financial strategy (real 
estate values)-three of several possible "Strategic Functional Units" de­
fined by Hax and Majluf. Z In distinguishing between Strategic Business 
Units (SBU) and Strategic Functional Units (SFU), these authors define 
a SBU as a "distinct group of products and services sold to a uniform 
set of customers facing a well-defined set of competitors".4 Strategic 
Functional Units drive each area of "functional strategy", and they are: 

• financial strategy 

• human resources strategy 
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• technology strategy 

• manufacturing strategy 

• procurement strategy 

• marketing strategy. 5 

Accommodation, like these other functional units, has major decisions 
associated with it that comprise accommodation strategy. The best ex­
ample from the above list on which accommodation strategy can be 
modeled is "technology strategy"-an SFU "currently considered to be 
one of the central functions in achieving competitive advantage" and 
relevant both to "the dynamics of technological markets" and the "labo­
rious and delicate process of internal management of tcchnology"6. 
Drawing on other authors, Hax and Majluf list the following categories 
of strategic decision related to technology strategy: 

1. Technology intelligence 

2. Technology selection 

3. Timing of new technology introduction 

4. Modes of technology acquisition 

5. Horizontal strategy of technology 

6. Project selection, evaluation, resource allocation and control 

7. Technology organization and managerial infrastructure. 7 

They go on to list measures of performance related to technology 
strategy. Using this list as the model for accommodation strategy, an 
equivalent list of major categories of strategic decisions linked to ac­
commodation and measures of performance related to accommodation 
strategy, reads as follows 

1. MAJOR CATEGORIES OF STRATEGIC DECISIONS LINKED 

TO ACCOMMODATION 

• Accommodation Intelligence 

Information is needed about space that is available in the geo­
graphic location in which a company might locate its employees 
and about its costs. Knowledge is needed of what competitors 
spend on accommodating workers and the operating costs of owned 
or leased space; the existing real estate market and projected 

(continued) 
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changes; the supply of space in suburban relative to urban loca­
tions and their relative accessibility; impact of market conditions on 
lease conditions and conventions; strategic locations relative to 
work force; quality differences in space available. 

• Accommodation Selection 

The appropriate combination of accommodation alternatives must 
be managed so that space resources are matched to the jobs of the 
organization. Some of the issues to recognize are selecting the ac­
commodation needed for product and process innovation, assuring 
the congruency of accommodation options (including work-at-home 
alternatives) with the business life cycle and the desired business 
strategy, and assigning the appropriate priorities to functionally com­
fortable accommodation. 

• Appraisal of Accommodation 

Evaluation of the quality of the accommodation occupied by the or­
ganization is needed. This evaluation contributes to the proper allo­
cation of space resources, the correction of functional comfort 
problems, decisions about the costs and benefits of workspace alterna­
tives, and more effective lease negotiation and facility management. 

• Timing of New Accommodation 

A move or accommodation change signifies the opportunity for 
change and/or innovation in the organization. The company may 
develop internal expertise in acquiring and operating buildings, or it 
may resort to external sources. The decision is whether to lead or 
to lag behind competitors in innovations such as working at home, 
providing innovative building amenities, or shrinking office space. 
The risks and benefits of each strategy should be identified. The 
firm may elect to keep some but not all accommodation expertise 
inside the company, ensuring the congruency of the accommodation 
innovation with the generic business strategy. 

• Project Selection, Evaluation Resource Allocation, and Control 

The principal concern is the allocation of resources to support the 
desired accommodation strategy. Issues to be addressed are: criteria 

(continued) 
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for resource allocation, evaluation of innovative accommodation 
strategies, and availability of loosely controlled funds to support and 
plan innovative workspace alternatives. 

• Accommodation Management and Managerial Infrastructure 

This item is oriented toward the organizational structure of the ac­
commodation function and includes the identification of horizontal 
coordinating mechanisms needed to exploit the physical relation­
ships existing among the various business units and the activities of 
the value chain. Issues include: centralized control over space or 
decentralized to business units, centralized space support services 
(facilities management) or decentralized to business units, develop­
ment of career paths for facilities managers, use of lateral mecha­
nisms to facilitate sharing of space resources, degree of involvement 
of top managers in accommodation decisions. 

Continuing with the same model, where Hax and Majluf have iden­
tified measures of performance related to each one of the Strategic 
Functional Units, the following summary shows ways to evaluate a 
company's accommodation strategy. 

'2. MEASURES OF PERFORMANCE RELATED TO AN ACCOMMODATION 

STRATEGy8 

• Rate of Innovation 

Measure the rate of accommodation innovation by tracking the rela­
tionship between innovative products and processes and accommo­
dation solutions. 

• Productivity 

As with any measure of productivity, measure improvements in 
terms of the ratio of the change in output to the change in input, 
i.e., the improvement in the performance of the employees divided 
by the incremental investment in innovative accommodation. 

(continued) 



214 Workspace Strategies 

• Rate of Return on Investment 

Measure the profit generated by the amount of accommodation in­
vestment, not only in terms of changing real estate values, but also 
in terms of increased employee effectiveness. 

• Resources Allocated to Accommodation 

Monitor the level of expenditures being allocated to the accommo­
dation of the various projects and businesses and at the level of the 
firm as a whole. Relate these expenditures to the number of new 
products introduced, of new patents obtained, or the percentage of 
sales derived from new products and services. 

• Monitor Functional Comfort 

Monitor the level of functional comfort of employees in various 
projects and businesses and at the level of the firm as a whole, to 
allocate accommodation resources effectively. 

• Other Appropriate Measurements 

Analyze the relationship between expenditures on accommodati()n 
and levels of functional comfort for various workgroups and busi­
ness units. 

This outline of strategic accommodation planning as a corporate ac­
tivity is based on one model; others are possible. In each case, corpo­
rate norms and practices, in addition to available in-house expertise (the 
FM role and function), will guide selection of the most effective corpo­
rate approach to an accommodation strategy. 

USING ACCOMMODATION TO ADD VALUE 
TO PRODUCTS AND SERVICES 

Several approaches can be used to define how value is created by in­
vestment in accommodation, and how this increases a company's com­
petitive advantage. Porter's concept of the "value chain" incorporates 
all the activities performed by a firm in a particular industry.9 He as­
serts that "differences among competitors' value chains are a key source 
of competitive advantage".10 The value chain consists of value activities 
which are the "building blocks" by which a firm creates a product or 
service that is valuable to its buyers. The objective of generic business 
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strategy is to create value (or the amount customers buy) that exceeds 
the costs of production. 

Porter distinguishes between a firm's primary activities and its sup­
port activities, both of which constitute the value activities of the firm. 
Primary activities are those involved in the physical creation of the 
product or service and its sale to the buyer; support activities "support 
the primary activities and each other by providing purchased inputs, 
technology, human resources, and various firm-wide functions."ll They 
can be associated with specific primary activities, or with the entire 
value chain. Porter concludes: 

How each activity is performed combined with its economics will deter­
mine whether a firm is high or low cost relative to competitors. How each 
value activity is performed will also determine its contribution to buyer 
needs, and hence differentiation. [These differences] determine competi­
tive advantage"12 

The activity of occupying space clearly belongs in the category of sup­
port activities. Although not intrinsic to the production of the firm's 
product or service in the way that inbound logistics, outbound logistics 
and marketing and sales are in terms of its effect on competitive advan­
tage, occupying space is nonetheless as critical a support activity as pro­
curement, technology development, human resource management, and 
firm infrastructure (which includes legal affairs, planning, finance, ac­
counting, and quality management). 

Value activities are interdependent: the value chain is a system. 
Linkages between value activities show the impact of the way one ac­
tivity is performed on the cost of another activity. Optimization and co­
ordination are two ways in which linkages can lead to competitive 
advantage. For example, linkages between technology development 
and accommodation are critical in the definition of cost-effective 
workspace. The technology used by employees requires coordination 
with accommodation options in order to be used effectively: poorly 
planned or inappropriate space easily reduces the effectiveness of tech­
nology, whether it is up-to-the-minute communications technology in 
its relation to office space, or new medical and biomedical technology in 
its relation to research and hospital space. 13 

Using technology to liberate sales personnel from office-based work 
or to encourage professionals such as lawyers and accountants to work 
in their clients' offices, adds value to the firm's services by reducing 
the space requirements of personnel and improving the personnel's 
effectiveness. Firms that have invested in effective communications 
technology and in _spacE~::sharingJ!!mil1!rg_EY~!~f!l.~ rather than in leas-
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ing or buying space therefore have a competitive advantage. The stra­
tegic importance of linkages such as these is often overlooked; Porter 
stresses the importance of acquiring information on linkages that will 
allow optimization and coordination to take place. The purpose of the 
value chain concept is to provide a framework for analysis of a Strate­
gic Business Unit that will yield opportunities to increase value, and, 
thereby, competitive advantage. It is not until a company's accommo­
dation is analyzed in this way that opportunities for increasing value 
as a result of improvements to its accommodation can specifically be 
identified. 

In Chapter 1 we compared a bank which recuperated a nine million 
dollar expenditure on space and then went on to make money from 
successfully presenting its streamlined building to its investor clients, 
with another bank which made decisions about its accommodation out­
side the framework of its corporate strategy. One can predict which of 
the two will find most favor with shareholders in a few years time. A 
comparison of the two cases makes it clear that there is a cost to main­
taining the separateness of the people that plan and manage space from 
the people who occupy and have feelings about the space and from the 
people that make corporate strategy decisions. The result of this sepa­
ration is that the people who carry out the mainstream activities of the 
company cannot take responsibility for the quality of the workspace 
they occupy. Only when the people managing space are integrated 
with the people managing people, will the link between a better build­
ing relationship and increased effectiveness and productivity of the or­
ganization become part of the organization's way of looking at itself. In 
this case, the Bank of Boston clearly defined its accommodation deci­
sions as a value activity of its business units. 

REENGINEERING THE OFFICE AS A TOOL FOR WORK 
Corporate attitudes towards space have traditionally varied according 
to the values and culture of the organization. In manufacturing compa­
nies, for example, office space is usually that which has been left over 
from space occupied by the manufacturing operation. In today's terms, 
this space is not often high quality space. For banks, managing the 
public'S money means a chic and powerful image, but not particularly 
luxurious workspace for employees; it should be accessible but secure. 
Law firms typically select expensive space with well-appointed interior 
finishes that impress and awe their clients. Government agencies save 
high quality luxurious space for senior bureaucrats and elected officials, 
confining the large majority of civil or public servants to monotonous 
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and poorly-planned interiors on the grounds that taxpayers are reluc­
tant to see public funds spent on government workers' accommodation. 
Accounting firms have a traditional approach to space: expensive and 
well-appointed, but hierarchical. Partners and executives are accommo­
dated in large, windowed enclosed offices with secretaries in worksta­
tions posted nearby. Junior clerks and accountants are accommodated 
in windowless interior rooms and small carrels that mark their inferior 
status in the organization. 

These relationships all work after a fashion, but they are unexam­
ined, and therefore less than optimal. As a result, opportunities for 
companies to derive more concrete benefit from their accommodation 
are foregone. Most companies see their workspace as overhead, and 
most employees see their workspace as demarcating personal territory. 

However, in accepting people's functional comfort and a return on 
dollars invested in workspace as legitimate and realizable goals, an or­
ganization may come to see its accommodation as no more and no less 
than a tool for employees to get work done; the work environment de­
signed to facilitate and expedite occupants' tasks in much the same way 
as the computer, the telephone, and even the humble pencil. In adopt­
ing the definition of workspace as a tool, questions of how much to 
spend on accommodation are answered in the functional comfort model 
by measurement of accommodation performance: investment in build­
ing improvements has to show measurable increases in the performance 
of the accommodation as a tool for work. 

This model of the O-A relationship depends on the concept of work­
space environment and users as a system, and feedback is a key ele­
ment of its operation. According to Senge, feedback exists in all 
systems, balancing and/or reinforcing the system to protect its 
stability.14 By structuring opportunities to elicit feedback in the user-en­
vironment system and by ensuring that the feedback is used to make 
O-A decisions, decision-makers are encouraged to understand and re­
spect the system's own goals. In the event that these need to be 
changed (e.g., strategic changes to the O-A relationship), decision-mak­
ers' awareness of the system will ensure that they do not mistakenly try 
to substitute short-term goals to effect change (see the examples de­
scribed in Chapter 9). 

Feedback incorporated into the system as diagrammed in Figure 11.1 
shows how the occupant feedback loop might work in a modern organ­
ization and indicates how the planning process has a momentum of its 
own. The planning process is informed by feedback from occupants, 
but not driven by it. The diagram shows how various sections of the 
organization work together to define what they want from the feedback 
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Figure 11.1. Diagram showing how feedback from building occupants is 
incorporated into a decision-making system. 

exercise. Similarly, employees are informed so that their expectations of 
the results are realistic. Subsequent to these preparatory stages, the 
feedback is systematically collected from occupants and analyzed. Once 
the results have been interpreted, various sections of the organization 
reconvene to decide how they want to use the information: to whom it 
should be disseminated, what form it should take, and how it should be 
followed-up. Decisions regarding follow-up require priority-setting on 
resources, actions by more than one department, and often a wait be­
fore funds become available. These are the elements of the action plan, 
and it is from these elements that occupants are in turn informed of the 
planning that is going on and the actions that are likely to result. Com­
munication with occupants occurs both at the beginning and the end of 
each cycle as well as being built in to the cycle itself. 

In organizations that already carry out rational facilities planning­
proactive planning that is related to organizational goals and predicated 
on the long-term consumption of resources-systematic feedback from 
occupants informs and improves decisions. In companies where facili­
ties planning is more of an exercise in avoiding disa?t~.l's __ am:iJ~~ 

- - - -- -,~---.-
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costs, feedback from occupants functions as an impetus for a more ra­
tional planning process. 

IMPLEMENTATION OF AN "INTEGRATED 
WORKPLACE STRATEGY" 15 

The strategic advantage of a planning process designed around feed­
back from building occupants is that it provides a ready-made step­
pings tone to the design of an integrated workplace strategy. If a 
company wants to select the right combination of innovative workspace 
alternatives to best meet its corporate goals-such as shared offices, tel­
ework, and hotelling-and determine how to implement such a plan, a 
sophisticated accommodation strategy is necessary. This strategy, in 
combination with human resources planning, technology development, 
training and education, and business planning, is known as an "Inte­
grated Workplace Strategy." Such a dramatic change to an organization, 
by definition, cannot succeed if imposed on employees by facilities staff 
and real estate planners. The integrated planning of space alternatives 
and business needs, such as expansion or downsizing, is one distinct 
way in which facilities planning is destined to link into the business 
units of the organization. 

An integrated workplace strategy contains the following elements: 

1. careful fiscal analysis of costs and benefits to be realized through re­
definition of space requirements and implementation of alternatives; 

2. feedback from occupants on their functional comfort requirements; 

3. analysis of information and communications technology required to de­
centralize certain workgroup operations; 

4. training for supervisors in strategies and techniques of long-distance 
supervision; 

5. preparation and training in time management, in company standards, 
and in the values and attitude changes needed at all levels to conform 
to a new way of working; 

6. redefinition of output and productivity indicators to conform to geo­
graphically dispersed workgroup configurations; 

7. redefinition, ultimately, of the meaning of work and the meaning of 
having "a job." 

These steps are part of the process of moving corporate environments 
into the twenty-first century. If planners want alternative work environ­
ments to have hoped-for results in terms of increased productivity and 
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lower accommodation costs, feedback from users applied to the design 
of alternatives is essential. Where workspaces are used interchangeably 
by individuals, where people can do work from wherever they happen 
to be, where layouts are designed to conform to work-flow processes, 
and where space is streamlined to contribute optimally to efficient task 
performance, feedback from employees on environmental conditions 
conducive to the optimal and effective performance of work is funda­
mentally necessary. 

The risk of failing to employ a rational planning process for alterna­
tive workspaces engenders the same results as the rapid and unplanned 
introduction of office automation in the 1980s. Companies rushed to 
purchase computers, especially PC's, with little regard to job definition 
and the effects on their employees. As Zuboff points out, the result was 
more often "to automate" or to use the new technology to confirm and 
enhance the status quo, than" to informate," or use the new technology 
to bring about effective change. 16 

The absence of a self-conscious strategy to exploit the informating capac­
ity of the new technology has tended to mean that managerial action 
flows along the path of least resistance-a path that, at least superficially, 
appears only to serve the interests of managerial hegemonyP 

To impose innovative work-styles and places on employees without us­
ing occupants' feedback risks expending large amounts on confirming 
the status quo. Employees are likely to experience increased anxiety and 
fears about possible layoffs and lost job status. They fear the increase in 
power and status of those who remain in a headquarters office building 
while they move out. Such innovation may even reduce the effective­
ness of existing technology and contribute in other ways to lost 
productivity. At the very least, innovative work environments without 
organizational change is emphatically a lost opportunity, to the eventual 
detriment of corporate performance and even survival in the economy 
of the future. Using the impetus to establish alternative workplaces as 
an opportunity to plan an integrated workplace strategy, to integrate 
business and real estate planning, and to empower employees, will 
have long-term beneficial effects on the organization and will ensure its 
survival well into the next century. 

To be effective in designing alternative work environments for their 
employees, managers must address and coordinate human resources is­
sues, business strategy, the impact of electronic technology and new 
equipment, as well as real estate issues and the management of real es­
tate assets. The diagram of the occupants' feedback process (Fig. 11.1) 
shows how representatives of these same areas of corporate interest and 
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activity convene to plan applications of occupants' feedback, and incor­
porate communication with the occupants themselves. A similar kind 
of procedure is necessary to plan alternative work arrangements and 
environments, but cannot be implemented effectively without the coop­
eration of the various parts of the organization, nor without the in­
volvement of employees. With reasoned analysis and careful planning, 
it is possible to reduce the amount of space needed and to ensure at the 
same time that it is optimal quality space for employees. 

FINAL WORDS 
In the first chapter, it was pointed out that the O-A relationship for 
many companies and public agencies often deteriorates over time and 
ends with an organization deciding to move out of its space. This fore­
cast is as depressing as concluding that most marriages eventually end 
in divorce. As people grow and change and are altered by their experi­
ences and by their relationships, so the marriage relationship needs to 
adapt and grow to continue to meet their needs. The office environ­
ment is no more fixed and immutable than the institution of marriage: 
like marriage, there are as many ways of defining it as there are people 
doing it. Large organizations in downtown high-rise office buildings 
are learning to shrink space, attract tenants, offer work-at-home and sat­
ellite office alternatives, and invest in the best electronic communica­
tions equipment available. Small entrepreneurial companies, who are 
often priced out of the market for downtown office space, are investing 
in a variety of innovative practices, such as working from home, shar­
ing facilities, and doubling up with other small companies, decentraliz­
ing their parts and products inventory, and hiring employees who work 
at home. 18 In all these cases, employees retain control over the ambient 
environmental conditions they need for work. 

To prepare for the future, companies most likely to be successful are 
sharing profits with employees, out-sourcing a large number of their 
support functions, using electronic technology to liberate their employ­
ees' workspace from space and time constraints, and taking other ac­
tions that are predicated upon employee input and ideas. As Handy 
points out, "A learning organization needs to have a formal way of ask­
ing questions, seeking out theories, testing them, and reflecting on 
them."19 And where better to start than the occupants, the employees, 
the users themselves, whose numbers are growing, who will work 
harder to keep their jobs, whose performance is ever more important as 
a result of the amount of training and education invested in them, and 
whose standards are rising as they become more sophisticated and ex-
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perienced at office work. On further consideration, it becomes clear 
that there is no other rationale for office space planning. Simple cost 
cutting is not a long-term guideline for valid space decisions. Even in­
creasing services to occupants and asking them if they are satisfied is 
not a sufficient basis for long-term resource allocation and space 
planning. 

What are needed are increased spatial responsibility and awareness 
at all corporate levels, and these can best be achieved through a plan­
ning rationale that systematically takes occupant requirements as the 
basis for decision-making. Among the influential ideas of Le Corbusier, 
the great architect, is the notion of the house as a machine for living: a 
streamlined and efficient environment for completing domestic tasks 
and carrying out the activities of family life. This notion provided an 
impetus to the modernist movement in architecture and, eventually, 
contributed to changes in people's life-styles and family structure. To 
recall the power of this aphorism now, in the midst of our office space 
crisis, is to turn it into a useful post-modern dictum for work 
environments: the office is a machine for work. In this light, its relative 
value and performance can only be assessed in terms of how well it 
performs for the people who are doing the work. Taking steps to turn 
the office into a machine for work that people can use to improve their 
performance at work is to bring the office of yesterday and today into 
the twenty-first century. 
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APPENDIX 

THE BUILDING-IN-USE 

DATABASES AND How 
THEY ARE USED 

There are four BIU databases. They are listed in Table 1. 
The proprietary databases are used by companies who want their 

own norms, against which they can compare building scores. The two 
BIU databases are used for baseline scores against which to compare 
other building scores. The norms calculated for the second and more 
recent BIU databases are shown in Figure 1. Statistical analysis of the 
original Public Works Canada BIU database datermined that the seven 
BIU dimensions are stable enough to predict their existence in all North 
American office buildings. Scores generated on the BIU dimensions in 
European buildings have also been usefully compared to the database 
norms. Subsequent analysis of the more recent databases has confirmed 
that the norms are consistent enough to serve as baseline scores for each 
of the seven dimensions. 

The BIU dimensions were the result of a detailed data analysis using 
factor analysis techniques and other multivariate statistical analyses. 
This process is described in the technical report: Derivation of the Tenant 
Questionnaire Survey Assessment Method: Office Building Occupant Survey 
Data Analysis, published in 1987 by Public Works Canada. The scales 
used in the questionnaire are reliable and valid predictors of each di­
mension, and constitute the smallest number of questions that can be 
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asked in order to reliably predict the score on each dimension. The 
scales on which ratings are required for a BIU Assessment are listed in 
Table 2. 

The norms for each database are generated through careful selection 
of data to be included in each database (atypical buildings or problem 
buildings are not included in the database), and by examining mean 
scores for the selected groups of buildings. Analysis of variance indi­
cates those scores or buildings which deviate significantly from the 
mean score that has been computed, and if these differences cannot be 
explained, the building is dropped from the database. Figure 2 shows 
the distribution of all BIU scores in the eight buildings, the second BIU 
database. The figure demonstrates the consistency of BIU scores across 
buildings. 

The Building-In-Use dimensions are defined as follows, with the nor­
mative or baseline score on the 5-point scale in parentheses (first BIU 
database). 

Air Quality (2.3) is a measure of occupants' experience of ventilation 
conditions, air freshness, and whether the air is circulating or stale. It 
also indicates whether occupants are aware of odors in the air, whether 
they feel too warm, and whether the air is dry. Thermal Comfort (2.8) 
is a measure of occupants' experience of cold temperatures, drafts and 
fluctuating temperatures, as well as general temperature comfort. 

Spatial Comfort (3.3) expresses occupants' experience of the spatial 
layout of the workspace, furniture arrangements, adequacy of personal 
and work storage, and amount of space people have to do their work. 
It is closely related to Privacy (2.3), which is a separate dimension indi­
cating occupants' experience of conversational privacy, including tele­
phone conversations, and their visual privacy. Office Noise Control 
(2.9) is computed from occupants' ratings of background office noise 
levels, noise generated by people and nearby equipment, and specific 
intrusive noises from voices or machines. Good control means a com­
fortable noise level, whereas too much noise is expressed as a low score 
indicating discomfort. 

Lighting Comfort (3.3) is a measure of occupant's experience of vis­
ual comfort, including lack of glare, sufficient light, colors and access to 
windows and daylight. The seventh Building-In-Use dimension, Build­
ing Noise Control (4.3), is computed from occupants' ratings of noise 
emitted from remote or building-related sources, such as mechanical 
systems, building lights, and traffic or other noise from outside the 
building. Occupants assess noise from building-related sources differ­
ently from noise generated by their coworkers' activities: tolerance for 
building noise is higher than tolerance for office noise. 
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Table 2 BIU Assessment Questionnaire 

Temperature 
Comfort 1 2 3 4 5 

GENERALLY GENERALLY 
BAD GOOD 

How Cold It Gets 1 2 3 4 5 
TOO COLD COMFORTABLE 

How Warm It Gets 1 2 3 4 5 
TOO WARM COMFORTABLE 

Temperature Shifts 1 2 3 4 5 
TOO FREQUENT GENERALLY 

CONSTANT 

Ventilation Comfort 1 2 3 4 5 
GENERALLY GENERALLY 

BAD GOOD 

Air Freshness 1 2 3 4 5 
STALE AIR FRESH AIR 

Air Movement 1 2 3 4 5 
STUFFY CIRCULATING 

Noise Distractions 1 2 3 4 5 
GENERALLY GENERALLY 

BAD GOOD 

General Office Noise 
Level (Background 
Noise from 
Conversation and 
Equipment) 1 2 3 4 5 

TOO NOISY COMFORTABLE 

Specific Office Noises 
(Voices and Equipment) 1 2 3 4 5 

DISTURBING NOTA 
PROBLEM 

Noise from 
the Air Systems 1 2 3 4 5 

DISTURBING NOTA 
PROBLEM 

Noise from 
the Office Lighting 1 2 3 4 5 

BUZZ/NOISY NOTA 
PROBLEM 
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Noise from Outside 
the Building 1 2 3 4 5 

DISTURBING NOTA 
PROBLEM 

Furniture Arrangement 
in Your Workspace 1 2 3 4 5 

GENERALLY GENERALLY 
BAD GOOD 

Amount of Space 
in Your Workspace 1 2 3 4 5 

INSUFFICIENT ADEQUATE 

Work Storage 1 2 3 4 5 
INSUFFICIENT ADEQUATE 

Personal Storage 1 2 3 4 5 
INSUFFICIENT ADEQUATE 

Visual Privacy 
at Your Desk 1 2 3 4 5 

BAD GOOD 

Voice Privacy 
at Your Desk 1 2 3 4 5 

BAD GOOD 

Telephone Privacy 
at Your Desk 1 2 3 4 5 

BAD GOOD 

Electrical Lighting 1 2 3 4 5 
BAD GOOD 

How Bright 
Lights Are 1 2 3 4 5 

TOO MUCH DOES NOT GET 
LIGHT TOO BRIGHT 

Glare from Lights 1 2 3 4 5 
HIGHT GLARE NO GLARE 

Please rate whether or not this space helps you do your work? 

1 2 3 4 5 
MAKES IT 
DIFFICULT MAKES IT EASY 

How would you rate your overall satisfaction with this building? 

1 2 3 4 5 
DISSATISFIED VERY SATISFIED 



N
 

W
 

o 

5 

4
.5

 4 

3.
5 2 

1.
5 

--
..

.-
-

A
ir 

Q
ua

lit
y 

-
x-

T
he

nn
al

 
C

o
m

fo
rt

 

--
-+

--
O

ff
ic

e
 N

oi
se

 
-

:1:
-

Li
gh

tin
g 

C
o

m
fo

rt
 

-
-
-
0

-
-

S
pa

tia
l 

C
o

m
fo

rt
 

-
-
0

-
B

ui
ld

in
g 

N
oi

se
 

• 
P

riv
ac

y 

2 
3 

4 
5 

6 
7 

8 
A

ve
ra

g
e

 
P

re
vi

o
u

s 

F
ig

u
re

 
2.

 
R

an
ge

 
o

f 
B

IU
 

sc
or

es
 

re
ce

iv
ed

 
fo

r 
a

ll 
b

u
ild

in
g

s 
in

 
th

e
 

cu
rr

e
n

t 
B

IU
 

da
ta

ba
se

. 

B
IO

 
N

o
rm

 



The Building-in-Use Databases 231 

In order to determine whether or not the deviation of a score from the 
norm is significant, a T-test of the significance of the difference between 
two means is applied to the norm and the score for that sample size (or 
for the whole building). As a result of the test, the score for each dimen­
sion relative to the normative score can be labeled: "Very good, good, fair, 
average, below average, poor, very poor." Users are then encouraged to 
relate the results to conditions in their building in order to interpret them 
meaningfully enough to allow effective follow-up action. 

Building-In-Use Profile results can be further analyzed according to 
location differences, depending on where respondents sit in the 
building. The primary location category is floor: responses for each 
floor are analyzed separately and are compared to the scores received 
from the whole building in order to determine the good and bad com­
fort conditions on each floor. In addition, differences between open and 
enclosed office, and between window and interior locations can be 
analyzed. However, it is important to understand what is sought from 
this degree of detail in order to make the analysis worthwhile. BIU dif­
ferences among workgroups-if group members are locationally contig­
uous and if the type of work being performed by different groups is 
markedly different-can also be examined. It is possible to examine 
separate air handling zones for variation in air quality and thermal 
comfort scores, perimeter and interior zones for variation in lighting 
comfort and thermal comfort scores, and enclosed and open office for 
variation in privacy and noise control scores. 

It is important to emphasize that this stage of data analysis is not 
seeking to prove or disprove hypothetical relationships between loca­
tion attributes and BIU scores. The purpose of the detailed stage of 
data analysis is to link BIU scores more closely to actual building 
conditions. A research approach would seek consistency across build­
ings, so that, for example, an index score of -0.2 on office noise control 
can reliably be predicted from office workers in open plan workstations 
in all buildings. The BIU system, being an action approach, looks at 
each building independently, and, finding that in an open plan build­
ing, floor 4 has an office noise control index of -0.2 and floor 5 has an 
index of 0.1, infers from conditions observed in the building that a well­
used employee lounge on floor 4 is creating additional noise problems 
for occupants that cause more discomfort than the open plan layout per 
se. This process of relating BIU scores to real building conditions is 
called Interpretation of Results. The process allows a problem-solving ac­
tion to be inferred: namely, lounge access controlled, a higher standard 
of party wall construction applied, or a new office floorplan designed 
that separates the lounge from areas where people are working. 
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It is more useful to compare individual floor scores to its building's 
profile than to the BIU norms, as each building's profile is unique and 
the differences between floor scores and profile scores will be relatively 
small. Interpreting results requires being sensitive to small differences 
in building conditions because the action recommendations that are the 
product of the exercise are designed to address the process of overall 
improvement to an existing space, even one that is already of a high 
standard. They are designed to become part of an ongoing facilities 
workplan of maintenance, renovation, and repair rather than to add ex­
pensive additional items to the facilities budget. Although some ele­
ment of problem correction is involved, major and glaring problems, 
such as threats to worker health, manifest themselves elsewhere than in 
occupant surveys, and are better addressed through larger and more ex­
pensive interventions than are generally the product of Building-In-Use 
Assessment. 
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