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INTRODUCTION

This publication is published and distributed by Kimball as a service
to business executives, facilities managers, human resource staff,
designers, suppliers and other stakeholders involved in the realization of
high performance workplaces.

Kimball believes strongly in these research findings, even though they
question the conventional wisdom and popular industry trends. It is
empirical quantitative research on a significant base of users, using rigor-
ous objective measurements. It has substance.

Kimball also feels it is important to share this new information and its
design implications. These research findings have great capacity to have
dramatic and positive effects on critical organizational outcomes of
increased performance, more satisfied employees, more productive teams,
and steeper learning curves by providing employees with high-perform-
ance workplaces.

We hope you benefit from and enjoy the reading.

< Kimball International





BOSTI’'S HISTORY OF OFFICE PRODUCTIVITY RESEARCH

In 1985 BOSTI published a two volume work, “Using Office Design to
Increase Productivity,” the results of a seven year research program,
involving some 10,000 people in about 80 business units. A major con-
tribution of that work was to establish a clear relationship between
workplace design and people’s productivity and job satisfaction.

Much has changed since the first book, and BOSTI is engaged in a
second wave of research to understand the impacts of those changes.
Over the past 15 years some long-term, stable business trends have
emerged, strongly affecting how organizations operate, how people
work, and how workplaces are being rethought. These trends, seen in
most organizations, are particularly pronounced in progressive organ-
izations, and are of four types:

e Organizational structure and strategies
o Workforce attitudes and expectations
* Technology — its ever increasing power and widespread deployment

* New recognitions about, and strategies for, the workplace

The key areas of change within them are:

LONG-TERM, STABLE BUSINESS TRENDS

¢ Trends in organizational structure and strategies are:

e Business transformation, leading to organizational change and
the conscious development of new employee attitudes and
perspectives to support this transformation.

e Increased focus on customer needs and expanded definitions of
who the customer is (internal as well as external to the
organization).

¢ Deconstruction into smaller, more nimble, less hierarchical,
more customer-responsive business units, often autonomous in
their decision-making and in their profit and loss reporting.

e Partnering with customers and other vendors to craft integrated
customer-specific solutions.

e Continually seeking improvements . . . everybody is responsible
for innovating, at all levels and in all business units.

e More work done in cross-functional teams to reduce cycle time
and time to market, substituting simultaneity for sequentiality in
decision-making.





More resource-lean organizations, with a strong focus on cost
containment, and re-examination of the costs and benefits of all
resources used.

More geographically-dispersed locations (closer to customers)
with this dispersed workforce connected through technology . . .
or, consolidation of offices, using home-based work to serve field
locations.

More solution seeking and less “pushing existing product,”
leading to more consulting and service offerings.

¢ Trends in workforce attitudes and expectations are:

Increased recognition of the asset value of employees as
“intellectual capital.”

Team contributions more noticed and rewarded.

High learning needs driven by more cross-functional teaming
(and the need to know the basics of other people’s disciplines)
and more demand to innovate by customers . . . lifelong
learning has become a core value for many companies.

More individual and group autonomy in decision making,
supported by just-in-time data delivery and communications.
Many employees out of the office more, crafting customer
solutions onsite and partnering with them, with a portion of the
workforce becoming “periodic office residents.”

Much change (too much for some), causing high stress and anxiety.
Globalization of work affecting people’s perceptions of, and use
of, time and distance.

4 Trends in technology and its ever increasing power and
global deployment are:

Global deployment of technology, its networks and the Web,
enabling more remote work, telework, and mobile work.

Now the primary analytic and communications tools for most
employees.

Continuous increases in capacity of techno-tools, decreasing in
size, and increasingly wireless.

Integration of voice, data, and images.

An enabler of best work done anywhere, anytime (work-life and
life-life blur) . . . supports high mobility or “never leave the cottage.”
Very rapid pace of work expected, more people feeling loss of
control of the pace of work, needing more “breaks.”





4 New recognitions about, and strategies for the
workplace are:

Current workplaces are often a poor fit for the new work.
Workplace design really affects individual and team productivity,
job satisfaction, quality of worklife, and learning.

Workplace is a tool, not a status-driven entitlement.

Office work can be and should be deployed over larger business
geographies, continuing the erosion of many downtowns.
People can use an array of work locations (like satellite offices)
and others which are not “owned” or leased, like employees’
homes, airline clubs, and hotels.

A workplace designed as a good fit for the work needs a different
approach to workplace design, and new ways to manage and use
space.

“New Officing” as a creative response to these trends

In many companies, a creative response to this set of long-term and
continuing trends has been the development of a set of strategies called
Alternative Officing, or (we prefer) New Officing. New Officing’s goal is
to use workplaces, technologies, and work processes as an integrated
system of enablers . . . to work smarter . . . and wherever work happens.

NEW OFFICING HAS ONLY THREE BASIC STRATEGIES: Radical Re-Design;
Work-From-Anywhere; Hotelling. They can be used singly or intermixed.

1. Radical Re-Design . . . is both a process and a result and neither is
business-as-usual. Its premise is that, given the trend-driven changes
in work, traditional workplace design and use concepts have dimin-
ishing value, and, a more radical approach to workplace design and its
management would yield real benefit.

Radical Re-design is the result of a research driven and highly
purposive design process. Its goals are to support:

Organizational transformation

Changing work processes and practices

Increased emphases on effective groupwork

Continuous learning

Increasing the performance and satisfaction of individuals





Workshop Meeting Room
Airline Club

It often involves a dis-
carding of old workplace
standards and develop-
ment of new ones based on
rigorous analysis of the
business and the work.
Through this, it develops
new models for workplaces that purposively affect productivity and satis-
faction, and optimize work’s locations day-to-day. This new process results
in new physical solutions, and often new standards.






2. Work-From-Anywhere
. where the office is not
the major site for work.
This includes:
e Work-from or at-home
e Work at clients’ sites
e Satellite work sites
e Virtual work in hotels,
airports, on vacation,
even in hospital beds

The Work-From-Anywhere
strategy can reduce space sub-
stantially (if efforts are made to capture it).

3. Hotelling . . . where the office is still the base for work, but much of
it happens elsewhere. Essentially, this strategy runs the office like a
“hotel,” where people who are now out of the workplace a lot (gener-
ally, 60% or more) share a set of reservable but non-dedicated spaces.

Hotelling reduces space needs, depending on the ratios calculated for
the number of workspaces needed for the number of people in the office
on any given day . . . it is a form of “just-in-time” workspace delivery.

Workspaces for hotellers are the same size and quality as those for per-
manent residents . . . they’re not “second class” workspaces, or merely
touch-down spaces for short periods of time. Since no hoteller “owns” a
workspace, their materials are stored elsewhere and brought in as needed.

ALL ASSIGNED WORKSPACES HOTELLING





BOSTI'S RESEARCH PROGRAM

BOSTI has implemented these New Officing strategies in many com-
panies in several major industries, and more importantly, has studied
their effects. Now, 15 years after documenting its first comprehensive
set of findings, BOSTI is poised to publish another book based on a six
year study (1994-2000) of some 13,000 people in some 40 business units.
This booklet you're reading, whose publication is supported by Kimball
International, is an early release of an important portion of the findings.
There is much more to come.

BOSTI’s approach in all its consulting assignments is a rigorous
research process that begins with analysis of the business, and not the
facility. This enables us to focus on the very wide range of business issues
the workplace could affect. Basically, our analysis involves a four-step
process that:

1. Articulates business objectives . . .

2. From which business success factors are derived.

3. Describes the key employee behaviors needed to achieve the
business success factors.

4. Describes the workplace qualities required to support those
behaviors effectively and efficiently.

BUSINESS-BASED ANALYSIS & DESIGN PROCESS

BUSINESS SUCCESS KEY O
osjecTives M| ractors M| gevaviors M s

This process diagrammed above is one which selects workplace quali-
ties that will positively affect business objectives. Diagrammed
below is how workplaces actually get used. It is, essentially, the
reverse of its design process, where specific workplace qualities affect
key employee behaviors, which affect achievement of success fac-
tors, which in turn affect attainment of business objectives.

If the workplace is designed using this business-based analysis
and design process, it becomes a tool in service of achieving business
objectives.
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HOW WORKPLACE QUALITIES AFFECT THE BUSINESS

BUSINESS SUCCESS KEY ngéls(rcLﬁCE
opjectives | €M Factors | €M geaviors | <4 QUALITIES

This research was done as part of BOSTI Associates’ many business-
based New Officing consulting projects between 1994 and 2000. [See
BOSTI'’s web site at www.bosti.com for a listing of our clients.] These
companies, with a wide variety of cultures, sought new workplace con-
cepts and designs that would be a strategic response to the set of business
trends previously described. In 1999, we began analysis across all our
client-specific research-based consulting projects to see if there were
many common patterns and findings, and indeed there are. The results
are startlingly common across companies and industries, and are very
robust. Some call into question a few of our most cherished assumptions
about how people work and how design of the workplace affects those
people and their work.

What this Research Is and Isn’t

This work is very different and far more rigorous and systematic than
that done by the design and vendor communities. It is not the result of
an opinion poll of managers, designers, or experts. The results are:

Not from interviews with designers about what they think matters in

the workplace.

Not from interviews with managers about what they think matters in

the workplace.

Not from interviews with vendors about what’s popular in the marketplace.

Not from a review of the literature, piecing together an argument

from multiple sources.

... and NOT from BOSTI’s opinions either.

The results are the product of direct research on 13,000 workplace
users, using rigorous objective measurements. They are the findings
from structured questionnaires, responded to by these office workers
in multiple industries and 40 business units. It is empirical quantitative
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research using data gathered directly from employees and managers
about their tasks and work experiences. We report research findings
across many consulting projects, using consistent data gathering meth-
ods which allow results to be combined and compared.

About BOSTI’s Questionnaire

In these questionnaires, we don’t ask people what they think affects
their productivity or job satisfaction. Rather, we measure the effects of the
workplace on their work and other important outcomes. Statistical
analyses of their responses to questions about their work environment
and activities are analyzed against responses to self-measures of individual
and team performance, job satisfaction, learning, communication, etc.

[For a discussion of the benefits and limitations of this method, see
Appendix A.]

BOSTTI's questionnaire asks people for descriptive information about
their individual and group work tasks and work settings, where they
occur, the time spent by task and their importance. It also asks people
about their own workspace size, its degree of enclosure, the amount of
storage and equipment they have and how they use it, and the frequen-
¢y, size, and duration of their meetings and interactions (both scheduled
and impromptu). The questionnaire asks for evaluative information of
how effectively the various work settings (and particular qualities of them)
support their work, as well as ratings of job performance, team perform-
ance, and job satisfaction, and information about how they learn.

While the questionnaire demands careful thought and takes over 30
minutes to complete, there are high response rates in all projects . . . on
average, about 40% of those surveyed responded. People were informed
that their responses to the questionnaire will remain confidential and
anonymous, so they had no compunction about sharing their candid
evaluations with us. As well, respondents took it seriously, given that
new and/or improved workplaces were to be the result of the research.

These research findings offer a basis for fundamentally rethinking the
workplace so that it is designed more as a tool for work, and not as just a
place to house the tools of work, or as primarily a “design statement.”

Reporting Findings: This booklet reports findings by job category
and by workspace type, but not by company (for anonymity) nor by indus-
try, since the findings are very similar across industries. In all cases, data
presented here are for the entire database, across all the companies.
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In reporting by JOB TYPE, we have collapsed the hundreds of job
titles we found into four basic categories, based on the tasks people
engage in and for how much of their workday. Job titles comprising these
four “functional job types” are ones in which the work behaviors are so
similar the titles can be considered as a set for analysis. They are:

* Managers

* Professionals

e Engineers & Technical
e Administrative

[For a discussion of the development of the four functional job types,
some of the typical job categories in each, and their relative proportions
in the database, see Appendix B: About Job Types In The Database.]

In reporting by WORKSPACE TYPE, we use those most frequently
identified:

e Private workspaces occupied alone

e Private workspaces with two occupants

e Open workspaces

In reporting on SURVEY RESULTS, we report only the percent of peo-
ple who are positive or negative in their responses, and don’t report the
percent who are “neutral” about the issue (if you're interested, the per-
cent neutral is 100% minus the % positive and % negative.) There were no
findings in which most people were neutral.





ECONOMIC ANALYSES OF THE COSTS OF DOING WORK

We are presenting research establishing that the physical workplace
has substantial effects on job performance and job satisfaction. Since any
actions that might be taken as a result of this research should be subject-
ed to a cost-benefit analysis, it is important to understand the cost of the
operating workplace and technology relative to the cost of employees.
These are the primary costs of doing office-based white collar work. The
benefits (or detriments) come from design interventions that increase (or
decrease) performance and satisfaction.

What does the workplace cost? The primary purpose of a workplace
is to support an organization’s mission and it incurs costs in achieving this.
In the past much attention was paid to the costs of the office environ-
ment and not much to the benefits of its use. In 1968, BOSTI Associates
projected out over 10 years many of the then current costs, comparing
the cost of people to the cost of the operating workplace. This 1968 to
1978 analysis revealed that for an office built new, furnished new, and
operated for 10 years, over that ten year period, 92% of all money spent
to achieve the organization’s office-based mission went for people’s
salaries, 2% to maintain and operate the building, and only 6% were the
costs of building it new, and buying furnishings and business equipment.

Similar ratios resulted from calculations done again in our 1981 to
1991 10-year calculations. At this point, the relative costs of technology
began to increase, and in our year current 1998-2008 calculation, tech-
nology costs now surpass facility costs.

In all these calculations, the total cost of the workplace includes building
it new and buying its furniture. The technology costs include supplying
electronic equipment, software, infrastructure, and training. The
operations cost relates to providing energy and maintenance for day-to-
operations.

The relative costs of the primary elements of doing work, over 10
years, are graphically displayed on the facing page.

[See Appendix C for the details of this analysis.]
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OF DOING WORK
OVER TEN YEARS

NEW BUILDING
NEW FURNITURE

NEW TECHNOLOGY & UPGRADES

PEOPLE~

-TECHNOLOGY —






Implications of these Economics of the Workplace

In the late 1960’s, upon discovering how little the workplace costs when
compared to the costs of the people who work in it, the next important
research question was to find out whether the planning and design of the
workplace affected the productivity and job satisfaction of the people
working in it.

BOSTI Associates’ 30 subsequent years of research and consulting (and
research done by others) demonstrate that the workplace measurably
affects job performance, job satisfaction and ease and quality of interac-
tion, which are important bottom-line measures for all organizations.
The research suggests that the dollar value of the benefits of appropri-
ately designed offices are substantial, as are the costs of poorly designed
ones. And, there is symmetry . . . non-supportive design has negative
effects (costs) on work and workers, and design appropriate to the work
has positive effects (benefits).

10 YEARS OF

COSTS

OPERATING WORKPLACE COSTS
RELATIVELY LITTLE:
8% OF ALL WORK COSTS
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DEFINITIONS USEFUL IN READING THIS WORK

For clarity, these are the important definitions we’ve used:

WORKPLACE: A general term for the entire physical environment for
work . . . the whole floor, whole building, whole campus. The work-
place always contains large numbers of workspaces.

WORKSPACE: The space where an employee sits (mostly) when in
the office. Generally there’s one person to a workspace, and some-
times, two. Many workspaces are assigned to an individual, but in an
increasingly used workplace strategy (hotelling), we see pools of shared
workspaces that a group of individuals use on an as-needed basis, but
not dedicated to any individual. While individual-use workspaces vary
widely in size, there are two primary conditions of acoustic privacy
. .. private (enclosed) offices and open offices.

PRIVATE OFFICE: A workspace that has four walls to the ceiling
and a door.

OPEN OFFICE: A workspace whose perimeter boundaries do not
go to the ceiling. Most often constructed of relocatable panels and
panel-hung worksurfaces and storage, or of relocatable panels with
free-standing furniture or of non-relocatable, drywall boundaries
(not to the ceiling) and free-standing furniture.

SYSTEMS FURNITURE: Open-office and system furniture are
not interchangeable terms. Systems furniture is furniture and
panel units whose dimensions, geometries, and connections are
pre-engineered for compatibility. This enables it to be relocated and
reconfigured in many ways, easily, and without the necessity of
using expensive tradespeople. Worksurfaces and storage units are
often hung from modular panels, creating both enclosure and fur-
nishings in one unit. Systems’ worksurfaces and storage units can
also be hung on some types of walls-to-the-ceiling.






THE RESEARCH FINDINGS

Since previous research and this most current research shows that
workplace design and its use affect important work outcomes, an impor-
tant question is “how much?” This question arises because of the limits
that companies have on resources available to invest in all their desired
initiatives for improvement. Such limits make these investments
directly competitive with each other, requiring decisions that prioritize
them. To help do this, companies need to be able to measure the effect
that each initiative has (or might have) on success in comparison with
the effects of the others. From our facilities perspective, we must meas-
ure the total effect the workplace has in order to appropriately place
it in competition for resources.

The difference in investment between “doing it right” and “doing it
wrong” in workplace design does not necessarily involve spending more
on first costs (although it might). But, doing it right affects the contin-
uing performance and retention of employees, the largest cost factor
for any company in achieving their office-based mission.

There are numerous factors that contribute to job performance and job
satisfaction (e.g.: technology; skill-to-task matching; pay incentives; direc-
tion by managers; advancement opportunities; challenging work; good
colleagues; work/life balance; and others). In our projects we quantify only
those effects that are directly attributable to design of the workplace. This
is a useful strategy since the critical issue, for us, is how much the
design of the workplace alone affects important business outcomes.

Looking across all the sites in our database, the average effects of the
workplace are:

Job Satisfaction

> 24%
Effects of:

* Technolo v
2 Individual Performance

* Pay/Incentives

Average

« Advancement Opportunity 5% EFFECTS

« Skill-to-Task Matching of
WORKPLACE

* Direction by Managers
» Work/Life Balance Team Performance

e. .. Other Factors

% 1%
Ll
89%
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An observation: Consistently, the workplaces’ strongest effects are
on job satisfaction (and through this, the ability to recruit and retain
high performers), the next strongest effects are on team performance,
and least (but still quite significant) on individual performance. In a
business climate where it is increasingly important to get and keep the
best talent and have them engage in more productive teamwork and
solo work, the design of the workplace plays a much stronger role
than we believed.

WORKPLACE QUALITIES WITH THE STRONGEST EFFECTS

Across all the business units and all job types, the workplace qualities
we have examined that have the strongest effects on individual and team
performance and job satistaction are shown below and in a general rank
order, with the most powerful qualities first. Note that all qualities on this
list should be considered priorities. There are other workplace qualities
that are not on this list because their effects are less strong.

These workplace qualities rank much the same across individual and
team performance and job satisfaction. The implication is that providing
good levels of these qualities affects all of these important measures.

WORKPLACE QUALITIES WITH THE STRONGEST EFFECTS / RANKED

Ability to do distraction-free solo work

Support for impromptu interactions (both in one’s workspace and elsewhere)

Support for meetings and undistracted groupwork

Workspace comfort, ergonomics and enough space for work tools

Workspace supports side-by-side work and “dropping in to chat”

Located near or can easily find coworkers

Workplace has good places for breaks

Access to needed technology

Quality lighting and access to daylight

Temperature control and air quality






The two workplace qualities with the strongest effects on per-
formance and satisfaction are those supporting distraction-free
work and supporting interactions with co-workers (especially
impromptu ones). Both of these top workplace design priorities
must exist without compromising the other.

The focus of this booklet is on demonstrating how these two
top predictors of performance and satisfaction affect each
other and what the critical design and facility management
implications of these effects are.

Given the magnitude of the effects workplace design has, and that
many of the top ten predictors of these effects can, in most workplaces, be
substantially improved, we estimate that these improvements would,
very conservatively, yield at least 3% improvement in individual per-
formance and team performance, taken together. This does not include
effects of workplace improvements on job satisfaction, whose effects
would be felt in improved recruitment and retention.

10 YEARS OF WORKPLACE 10 YEARS OF WORKPLACE

COSTS BENEFITS

10 years x 3%+
of annual salary

OPERATING WORKPLACE COSTS WORKPLACE SUBSTANTIALLY

RELATIVELY LITTLE: AFFECTS PRODUCTIVITY
8% OF ALL WORK COSTS AND JOB SATISFACTION
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To better understand how these two top predictors of benefits affect
each other, we start with some basic facts: a description of what tasks
people actually do when in the office, for how long, and where they
perform these. It is interesting to note, that over the past six years
(1994-2000), the percent of time people spend at their various work tasks
has not changed much.

HOW people spend their time at work

In all these analyses, we used 8 task categories to understand where
and how people spend their time:

e Computer and quiet work
e Telephone work In one’s workspace

* Meetings, interactions in one’s own workspace

¢ Scheduled meetings outside one’s workspace_
¢ Informal interactions outside one’s workspace
e Taking breaks Outside one’s workspace

* Doing office chores/lab work

e Other |

The following “time pies” show time-at-task (as averages) for all
the people in the 4 functional job types in our database: Managers,
Professionals, Engineers, and Administrative. The amounts of time people
spend at their various work tasks is remarkably consistent: across 3 of the
4 functional job types (only managers are really different); across indus-
tries; in both New Economy and “old” economy businesses; and across
both public and private sectors.
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MANAGERS

Break 3% Other 4%
(o]

In Meeting
Rooms 11%

Informal
Interactions 5%

Meet in
Workspace 15%

Computer,
Quiet Work 48%

Phone 15%

ENGINEERS & TECHNICAL

Chores,
Lab work 9%

Break 3%

In Meeting
Rooms 6%

Informal
Interactions 3%

Meet in
Workspace
10%

Phone 6%
Quiet Work 64%
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PROFESSIONALS

Chores,
Lab Work 6%

Break 3%

In Meeting
Rooms 6%

Informal
Interactions 4%

Meet in
Workspace 9%

Phone 11%
Computer,

Quiet Work 62%

ADMINISTRATIVE

Break 3% Chores 6%

In Meeting
Rooms 3%

Informal
Interactions 3%

Meet in
Workspace 6%

0,
Phone 19% Gomputer,

Quiet Work 61%
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WHERE people spend their time at work

Examining the locations of tasks, we see that at least 3/4 of people’s
time in the workplace is spent in their own workspace (Figure 1). Thus,
one’s own workspace is still the primary spatial tool for work, even in
highly interactive, team-based organizations.

Well more than half of all time spent in the workplace is spent in
focused, quiet work in one’s own workspace (Figure 2). Managers
spend the least time doing quiet work, but it’s still half of all their time
in the workplace.

Percent of Time in One’s Own Workspace (Figure 1)
MANAGERS PROFESSIONALS

@8% &2%

ENGINEERS & TECHNICAL ADMINISTRATIVE

“mﬁ “6%

Percent of Time Doing Focused, Quiet Work (figure 2)

MANAGERS PROFESSIONALS

@8% &6?/‘

ENGINEERS & TECHNICAL ADMINISTRATIVE

@4% &61%
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Between 1/5 to 1/3 of all time “in” is spent in interactions that produce
verbal noise (phone conversations, meetings, chatting) in or near indi-
viduals’ workspaces (Figure 3). This does not include discussions in
meeting rooms, or on breaks. Managers and Administrative staff spend
the most time (about 1/3 of the day) producing noise in/near their
workspace.

Percent of Time in Noise Producing Activities
in or Near Individual Workspaces (Figure 3)

MANAGERS PROFESSIONALS

@5% @4%

ENGINEERS & TECHNICAL ADMINISTRATIVE

@9% @8%

What we see, then, is people engaged in two major sets of activi-
ties in the office: quiet work and verbal, noise-producing interaction
... with both sets of activities occurring in or near their own work-
space. (Analysis shows that these patterns hold true for people who
“hotel” and those who don’t.) And, it is these two sets of activities that
have the strongest effects on performance and satisfaction.

The importance of distraction-free work

Doing quiet work . . . reading and/or editing paper and electronic
texts; doing and reviewing calculations; composing and writing text;
searching for information; giving order to ideas; analyzing problems;
and just plain thinking is the mode of work that all categories of office
workers engage in for the most time each day . . . even though many report
being interrupted often. Notable exceptions are people in call centers,
those assigned to laboratories, and technical systems support staff,
whose daily task patterns are quite different.

This finding holds as true for organizations that are heavily teamwork
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driven as those heavily dependent upon the work of individual contrib-
utors, and is consistent across industries. The amount of time spent in
quiet work is shown below, both as a percentage of all time spent anywhere
in the workplace, and as a percentage of time spent in one’s own work-
space. For all job types, it is at least 1/2 the time spent in the whole
workplace, and about 2/3 of the time spent in one’s own workspace.

TIME SPENT DOING QUIET WORK . .. as a percent of time in the whole workplace,
and in one's own workspace, by job type

[ % of all time spent IN THE WHOLE WORKPLACE
[0 % of all time spent IN ONE'S OWN WORKSPACE

T
48%
vanager | SN S S S 5
] 62%
Engincers & Msm

Technical 80%

o

Professionals M 62%
0,

Administrative IM 61%

[ I I I I I I
T T T T T T T T
0% 10% 20% 30% 40% 50% 60% 70% 80% 90%

176%

I| 71%

The ability to do distraction-free work: Given how important
the ability to do distraction-free work is to the success of individuals and
teams, how well is this quiet work supported in the workplace?

The survey probed peoples’ ability to do distraction-free work in their
own workspace. The findings reported below clearly show that the more
open the workspace, the more distracted people are by others’ conversa-
tions, with 2/3 of all people in the open being “often distracted.”

OFTEN DISTRACTED BY OTHERS' CONVERSATIONS, by workspace type

(+) RELATIVELY UNDISTRACTED (-) OFTEN DISTRACTED

PRIVATE OFFICE, ALONE 48% — 29%
PRIVATE OFFICE, SHARED 30% _ 52%

OPEN OFFICE 19% 65%

100% 50% 0% -50% -100%
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The importance of interactions (especially impromptu ones)

Noise-producing verbal interactions with others . . . on telephones
and speakerphones; in video conferences; meeting face-to-face, one-on-
one or in larger groups; and just chatting . . . is the mode of work that all
categories of office workers engage in for the second largest amount of
time each day. While occupying less time than quiet work, it is critical to
business-success. This holds true for all types of jobs (managers spend
more time interacting than all others), in all companies surveyed, even
across industries. The amount of time spent in verbal interaction is
shown in the following chart.

All people (on average) spend about 1/4 of their time talking in and
near their own workspace, far more time than spent talking elsewhere
in the workplace. Thus, PEOPLE’S OWN WORKSPACES ARE THE SITE
OF MOST NOISE PRODUCTION.

TIME SPENT TALKING IN AND NEAR ONE'S OWN WORKSPACE . . . and total time
talking in the whole workplace

[l Time talking in and near one's own workspace

|:| Total time talking in the whole workplace

35% |
vanager. I S S S S
Engincers & *1@%

Technical ] 25%
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Professionals # 24%
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How this talking affects others “in the open”: Since people, on
average, spend about 25% of their time in and near their workspace
making noise, and if the typical workspace in an open office “grid” has
8 people directly adjacent (see diagram) then it’s very likely that at least
one of those 8 is making noise at any given time. So, it’s very likely that
there will be relatively few periods of quiet in the course of a typical
workday for any occupant of a densely-packed open plan workplace.

Accoustic Pathways

Must these noise-producing interactions happen in or near
one’s workspace?

Yes: The noise making activities of telephone use and meetings most
often need to be in one’s workspace. It is not practical to “go somewhere
else” to have either spur-of-the-moment or scheduled conversations,
particularly with increased use of in-meeting electronic data and docu-
ment reviews, and the pace at which decisions need to be made. There is
often a need to look at a screen side-by-side during some meetings, and
to use on-screen information during phone calls, tying people to their
workspaces’ screens. As well, the increases in pace and pressure now com-
monly lead to more “heated discussion” phone calls and the need to pull
people together quickly into conference calls, in-workspace meetings, or
impromptu hallway discussions . . . all in response to time pressure and
just-in-time handling of matters.
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The importance of informal interactions for learning: Verbal
interactions are important not just for transactions, but are the way most
people learn the most about their discipline, their projects, and their organ-
ization. For many organizations, continuous life-long learning is now
being formally articulated as a “core value.” This learning is obviously
necessary in a rapidly changing business climate; where new customer
needs and problems constantly arise; where in each discipline, new
information is being rapidly developed and deployed; and where infor-
mation overload is for many, the norm. Embedding learning into the
day-to-day life of the organization is especially important in those with
short product life cycles.

Our research explores the relative value people place on event-driven,
or formal learning (in classes, or self-training modules) versus informal
learning (through casual conversation, impromptu problem solving ses-
sions, and just working together). A consistent finding for all job types
is that people find informal learning, through informal interactions,
far more important and valuable than formal learning.

The diagram below shows how people learn the most at work.

HOW PEOPLE LEARN THE MOST AT WORK (FORMALLY OR INFORMALLY)
(+) YES (-) NO

THROUGH INFORMAL |
INTERACTION 87% 4%

THROUGH FORMAL
INTERACTION

... TRAINING, SCHEDULED 24% _ 52%
MEETINGS, ETC.

T T T
100% 50% 0% -50% -100%

People in all workspace types (from fully private to fully open)
have very similar scores. Thus, those in the open don’t learn more
through informal interactions than those in enclosed workspaces.

Given how important informal interactions are to the success of
individuals and teams, how well are these interactions supported in
the workplace? Most people seem satisfied with their opportunities for
interactions with colleagues:

80% are satistied
7% are not satisfied

This overall level of satisfaction is true for all four job types and all

workspace types. However, on closer examination it would seem that
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while the opportunities for interaction are satistactory, many of the impor-
tant work related issues and outcomes are not.

e Most employees find it difficult to find out what they need to know
to be useful contributors (44% find it difficult and only 32% find it
relatively easy).

e Only about 1/3 (36%) of employees find that the workplace
helps in doing undistracted groupwork.

e Only about 2/5 (40%) of people find the workplace supports
impromptu meetings and encounters.

e Only about 1/2 (52%) find the workplace supports dropping in to
chat with others.

e Only half (50%) find it easy to meet with one other person in their
own workspace.

e Only about 1/3 (36%) find it easy to find other people’s workspaces.

Clearly, there is still work to be done to make peoples’ interactions
more efficacious, in which workplace design can play a strong role.

A major conflict between the two most important modes of
work: “Noise” is both necessary for the business (because it is integral to
verbal transactions, informal learning and collaboration) and also dis-
tracting to neighbors trying to concentrate. Given the effects of distraction,
this business-necessary noise is a productivity and satisfaction enhancer and,
simultaneously, a reducer for others. There is an obvious conflict here.

The conflict will worsen: As organizations move towards more
enablement of individuals and teams, more remote management and
remote teamwork, and the pace of work quickens, there’s just more inter-
action necessary. Both quiet work and verbal interactions happen largely
in individuals’ workspaces. However, verbal interaction in one’s workspace
reduces the ability of adjacent people to concentrate, the task everybody
needs to do most. In this situation, the most rational and performance-
beneficial design solution is one that provides a substantial amount of
acoustic privacy for each individual and for groups in meetings.

Acceptable levels of acoustic privacy can be attained in an open plan
environment characterized only by normal levels of voiced communica-
tions, and then only if all system components (partitions, ceiling, floor
covering, furniture, and sound masking) are coordinated, designed,
installed, and maintained correctly. Acceptable levels of acoustic pri-
vacy are not achievable in an open plan environment characterized by
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raised voice situations, where speakerphones are in frequent use or at high
volume settings, or where group activities and discussions regularly occur
within the area of individuals’ workspaces . . . all an increasingly common
set of conditions. (See ASID Sound Solutions: Increasing Office Productivity
Through Integrated Acoustic Planning and Noise Reduction Strategies,
American Society of Interior Designers, 1996.)

Design criteria for acceptable acoustic privacy must be tailored to
accommodate the work behaviors of the space’s occupants. Noise-
producing behaviors vary somewhat from group to group within an
organization. An acceptable acoustic environment may be achieved in
an open plan setting for only some of those behavior patterns. However,
the need for workplace flexibility makes a uniform workplace design that
meets the needs of all the ideal approach, and precludes the use of work-
place acoustic design characteristics that vary significantly from group-
to-group. A common-to-all solution is best.

Research shows that virtually all organizations have groups and indi-
viduals that generate significant amounts of noise in or near their
individual workspaces. So, an acceptable and flexible environment for the
required distraction-free workplace is, in most situations, best exempli-
fied by a design scheme with enclosed individual workspaces, ones with
four walls to the ceiling and a door for each occupant, and properly
constructed to provide acoustic integrity.

The types of workspaces people have versus what they need:

The widespread use of open office planning is a major contributor to
this conflict between the two most necessary and time-consuming facets
of work, and the two that have the strongest effects on performance and
satisfaction. Examining the types of workspace in which individuals are
housed shows a vast majority in open office situations. The following
chart compares the portion of people in enclosed vs. open offices in both
BOSTI’s database, and from the IFMA (International Facility
Management Association) benchmark study in 1996. They are roughly
the same, so we can generalize from BOSTI’s database.
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PERCENT OF TOTAL WORKSPACE TYPES IN USE
BOSTI Database (2000) vs. IFMA Database (1996)

WORKSPACE TYPE % OF TOTAL WORKSPACES
BOSTI 299
ENCLOSED
OFFICE
IFMA
BOSTI 71%
OPEN
OFFICE
IFMA 62%
0% 20% 40% 60% 80% 100%

This includes managers . . . if they were excluded, the percent in open
workspaces would increase.

A PUZZLEMENT: Of all their time, people in all job types
spend by far the most doing quiet work. Supporting quiet
work is one of the two top productivity enhancers and job
satisfiers. However, two-thirds of those in open offices (the
most prevalent workspace type) are “often distracted by
others’ conversations” and can’t do undistracted work.
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THEN WHY ARE OPEN OFFICES
SO PREVALENT?

There seem to be a set of assumptions about open offices that have
acquired the status of myth, ones that have never been rigorously exam-
ined but can now be explored with these research findings. These widely
held myths seem to be:

MYTH 1: “We can’t have both distraction-free work and easy
interactions. They’re opposites.”

MYTH 2: “We can provide a distraction-free open office.”

MYTH 3: “We are moving towards being a more open
organization, one with better communications.”

MYTH 4: “We learn more in the open from overhearing others’
conversations.”

MYTH 5: “We can’t have all enclosed workspaces . . . our space
utilization rate will skyrocket.”

MYTH 6: “We can’t afford the cost associated with providing
enclosed workspaces.”

Let us examine each of these myths:

MYTH 1: “We can’t have both distraction-free work and easy
interactions. They’re opposites.”

REALITY: YES . . . it is easily accomplished. It is quite possible to
design workplaces so that both these critical needs are met, without hav-
ing one compromise the other. Many organizations have built or are con-
templating just such designs. The designs vary, depending on how close
group interaction spaces need to be to individuals’ workspaces, and
whether the interaction spaces are dedicated to a group, or for use by all.
We must remember that one’s own workspace is the site where people
engage in more verbal interaction (as a percentage of their workday) than
any other space in the workplace.

Given the business benefits of informal interactions, all organizations
would benefit from workplaces that increase the frequency of chance
encounters and interactions for individuals, within and across teams.
Cross-team and cross-functional interactions can be supported by work-
place design that brings people together naturally during the normal

33





course of the day, both in circulation spaces and at destinations, like the
cafeteria, parking lots, copy centers, outside the washrooms, at coffee
and mail areas. One circulation scheme that brings people together is a
Main Street (Figures 4 and 5), where services, support spaces, and impor-
tant destinations all front on the primary circulation path. Conversely,
individuals’ workspaces are segregated from the noise and activity of
Main Street, enabling both frequent interaction and distraction-free
work.

. =

e — e e

Figure 5 — Main Street Plan
(Note full-height hard wall between Main Street and individuals’ workspaces)
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An in-use example of a winding Main Street is the multi-storey Dallas
Office of a major financial services firm, shown in Figure 6. It too, consists
largely of workspaces that are acoustically private and small.

==

Z

<

Figure 6 — Financial Services Firm, Dallas, TX
Workplace Analysts: BOSTI Associates, Buffalo, NY
Interior Architect: Sverdrup Facilities, Inc., St. Louis, MO — Built
An example which locates small enclosed workspaces surrounding an
enclosed team-use interaction space is Deloitte & Touche’s Pittsburgh
Consulting Office (Figure 7).

Figure 7 — Deloitte & Touche Consulting Group, Pittsburgh, PA
Architect: Burt Hill Kosar Rittelmann Associates, Pittsburgh, PA — Built

35





IMPROMPTU
WORK  —,
IN THE LIGHT

GROUP USE
SPACE

WINDOW
WALL

/
ACOUSTICALLY—

PRIVATE WORK SPACE
8'x 8

Detail of Figure 7 — Deloitte & Touche Consulting Group, Pittsburgh, PA

The proposed U.S. General Services Administration’s Public Building
Services Region 9 offices in San Francisco (Figure 8) has fully enclosed
individual workspaces served by a 10-foot wide Commons space, useful
for group drawing review and small meetings. The Commons includes
secondary or local circulation for 8 to 10 workspaces. In all these
schemes, major circulation does not run through these group-use spaces,
giving them the ability to do distraction-free group work.

’ — 7-'-"'-!¢'/'/‘tj“""!-"'{-i 1‘“-!1""‘ i“‘“‘r!-'/)i 7-'-‘"'-!‘

Figure 8 — GSA/Public Building Service, Region 9, San Francisco, CA — Demonstration Project
Workplace Analysts: BOSTI Associates, Buffalo, NY
Interior Architect: Carter-Burgess, Dallas & Ft. Worth, TX — not yet built
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Detail of Figure 8 — GSA/Public Building Service, Region 9, San Francisco, CA

Are having good communications and supporting distraction-
free work really opposites?

Let’s start with some history: The major premise of Open Office, first
introduced in the 1960’s as “Office Landscape,” was that reducing physi-
cal enclosure for each worker and between groups of workers would pro-
mote useful interaction and communication among workers. Office
Landscape came with a set of rules which, if followed, would supposedly
lead to a high performance office. The underlying assumptions of these
rules were:

e Fasier communications among workers are an important
organizational benefit.

e All communications, even organizationally important ones, are
hindered by enclosure.

e The absence of physical barriers between people increases the
frequency and quality of communication.

e The loss of physical barriers and the attendant loss of privacy is
a reasonable cost to pay for such enhanced communication.

37





No one would argue with the first assumption, but the others have never
been tested seriously. These untested underlying assumptions live on and
shape many of our workplaces and our dialogue about workplaces.

In testing these assumptions, the important questions seem
to be: Does physical enclosure reduce ease of communication?
Does physical openness enhance it?

Open offices” assumptions have it backwards, for the reverse seems to
be the case: a high degree of physical enclosure provides the climate for
high ease and quality of communication, while a low degree of physical
enclosure is a causal factor in low ease and quality of communication.
Therefore, a high degree of enclosure supports both distraction-free
work AND good interaction and communication. There appears to
be little conflict in providing both. Tradeoffs between providing for
distraction-free work and good interactions and communication are
not necessary.

BOSTT's 1985 2-volume work Using Office Design To Increase Productivity
included findings showing the effects of how much physical enclosure
an individual’s workspace has on support for communications and inter-
action. That database, of some 10,000 respondents, included a wide vari-
ety of levels of enclosure for individuals’ workspaces, from no enclosure
at all (the now seldom-seen “bullpen”) to those with four walls to the
ceiling and a door. In this work, we categorized the range of workspace
enclosures into a gradient of 14 categories, each one being an increase in
how many sides of the workspace are enclosed, and/or in the height of
those panels or walls.

There were 5 levels of sides enclosed: From none (in the “bullpen”)
to four sides enclosed.

There were 4 levels of height of panels: “None”; “Low panels” hav-
ing tops above seated eye height, but below standing eye height; “High
panels” being above standing eye height but not to the ceiling; “Full
walls,” which reach the ceiling.

Analyses of how much acoustic privacy the 14 different levels of
enclosure provide shows it is not a smooth gradient, where acoustic pri-
vacy increases a little as you add to sides or height. Analysis showed these
14 enclosures actually grouped into only four levels. Within each level, all
enclosure types are roughly equivalent in providing acoustic privacy. In
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the following diagram, the Group entitled “no enclosure,” which
includes the bullpen, offers little or no acoustic privacy. Those in the
Group entitled “some enclosure” offer slightly more privacy, those in the
Group entitled “moderate enclosure” more still, and then there is a very
substantial increase in acoustic privacy for the Group “Full Enclosure,”
the workspace with four walls to the ceiling and a door.

ENCLOSURE & ACOUSTIC PRIVACY

DEGREE OF ENCLOSURE
NO SOME MODERATE FULL
ENCLOSURE ENCLOSURE ENCLOSURE ENCLOSURE
I WOH
NONE LITTLE SOME HIGH

EFFECTS ON ACOUSTIC PRIVACY

These four Groups of enclosure and their attendant acoustic privacy
were then compared to how well they support communication and interac-
tion, as reported by people in these different enclosure levels. The find-
ings, shown below, demonstrate that even 15 years ago it was clear that
low degrees of enclosure inhibit communication and interaction and
high degrees of enclosure support it.

ENCLOSURE & COMMUNICATION

ENCLOSURE TYPE COMMUNICATION WELL-SUPPORTED
- No n
P : Some 56%
ﬁ 2:  Enclosure
|
. | Moderate
S,TL» Enclosure B5%
e
o Full
%ﬁ Enclosure
H

0% 50% 100%
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MYTH 2: “We can provide a distraction-free open office.”

REALITY: You can’t achieve this in situations where raised voice
communications occur, in environments characterized by regularly
occurring impromptu team activities and discussions, or where there
is high speakerphone use in or near individuals’ workspaces . . . all
increasingly common conditions. The expectation of widespread
voice-activated computing, 3 to 5 years out, will transform much of
quiet work into noise-producing work.

The previously mentioned ASID Professional Paper (Sound Solutions) states:
“The most serious problems with distraction from productive
work are caused by overheard conversations that can be clearly
understood by individuals who are not intended to be part of
communication flow. Such conversations engage even passive
listeners from adjacent workstations and contribute to the
heightened sense of being distracted, with its resulting loss of
attention to tasks at hand, and thus at a cost to the passive
listener’s productivity.”

If these conversations are the only source of distraction, and if they are
all conducted at normal levels of voiced communications, then the ASID
paper concludes that normal levels of speech privacy can be attained in the
open office “through integrated use of four types of products simultane-
ously” (ceiling, systems furniture panels, sound masking, and carpet).

However, in most situations there are additional sources of distraction
... and raised voice communications are common. This same source also
goes on to state:

“In addition, a confluence of other factors has resulted in office

buildings becoming noisier and noisier over the past five years.

Just a few of these factors include:

e Significantly higher workstation densities, with more people
occupying the same physical space, working in closer proximity
to one another in open offices.

e The widespread use of speaker phones and the tendency of
office workers to speak more loudly when using them.

e Greater use of video conferencing equipment, adding more noise
and concentrating louder noise levels in specific areas of the
workspace.

40





e Creation of office team areas which require more interpersonal
interactions, combined with reduced height furniture systems
which allow more speech noise to pass over office divider panels.

e The advent of voice-activated computers, with their potential to
contribute to the level of noise as individual workers input and
receive information in verbal form.

¢ An increase in the size of computer screen, from a 13” standard
to 17” standard, with a resultant increase in the reflection of
noise within the individual workspace.”

And, it states:

“It must be noted, however, that all of the resultant (open) office
acoustical design solutions are based on the assumption of
“normal” levels of voiced communications in the environment
of interest. Raised voice situations and speaker telephones
turned to high volume settings do not lend themselves to being
resolved (in the open office) even with state-of-the-art integrated
methods . . .”

Acoustic isolation of team work areas is effective both in containing
its noise and in eliminating distraction for the group’s focus on work.
However, such isolation does nothing to protect individual workers from
noise being produced in or near their own workspace area. Acoustic isola-
tion of the frequent, valuable impromptu encounters that can occur any-
where (often near workspaces) is not feasible.

Thus, the most practical way to contain noise from conversations,
meetings, telephones, and speakerphones (and voice-recognition com-
puting, when it becomes widespread) that originates within individual
workspaces is to enclose them with properly constructed floor-to-ceiling
walls and a door. This also protects individuals from the nearby noise
created by informal interactions which regularly occur in corridors
serving individual workspaces and in informal meeting areas interspersed
among them.
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MYTH 3: “We are moving towards being a more open organiza-
tion, one with better communications.”

REALITY: Open offices do not an open organization make . . . in
fact, open offices often impede the open communications necessary
to organizational openness. Many managers say they want “a more
open organization” and this is often unthinkingly and inappropriately
translated into a call for physical openness. What managers really mean
when say they want “a more open organization” is a place where people
communicate rapidly and easily with each other and can have impromp-
tu, as-needed interaction, so that:

e New customer solutions can be swiftly developed using all skills
necessary.

e Cross-functional work and learning across disciplines and
business units is supported.

e Barriers to collaboration are removed and incentives to it
installed.

e People at all levels can comfortably speak their minds.

These are not about physical openness. These are about the removal of
hierarchies and other barriers that limit the flow of ideas and collabora-
tion, and about ways to increase the frequency and utility of work-useful
informal interactions and groupwork.

The chart below shows people’s responses to questions about how
well or how poorly the workplace supports informal interactions and
impromptu meetings by workspace type. It shows that the open
office, rather than helping support such interactions, helps people
less than in enclosed workspaces. So, physical openness somewhat
interferes with good communications and creates barriers of
its own.

WORKSPACE TYPES' EFFECTS ON SUPPORT FOR IMPROMPTU MEETINGS
(+) HELPS (-) HINDERS

PRIVATE OFFICE, ALONE 18%

PRIVATE OFFICE, SHARED 19%

OPEN OFFICE 18%

70% 0% -70%
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Our survey asks respondents whether the workplace supports people
dropping in to chat in their workspaces (one of the components of infor-
mal impromptu interaction). Analysis shows that overall, 52% of people
teel the workplace does support “dropping in to chat” (and 18% don’t).
Examined by workspace type, more people in private offices than in
open offices feel the workplace supports “dropping in to chat.” The chart
below illustrates this point.

WORKSPACE TYPES' EFFECTS ON "DROPPING IN TO CHAT"
(+) HELPS (-) HINDERS

[
|
[

70% 0% -70%

About “Caves and Commons”: One of the current popular ideas
about the workplace is “caves and commons” . . . a concept where indi-
viduals have small distraction-free workspaces (“caves”) grouped around
an open common space that serves both as circulation and as meeting
space (“a commons”).

This concept assumes that group work can be effective when done in
the open. Our data show that one of the top 10 priorities (#3 actually)
affecting performance and satisfaction is provision for undistracted
groupwork. Clearly, groups need the same freedom from distraction to
get group-focused work done as do individuals. Thus, a high-performance
workplace must allow group work to be sequestered in spaces designed
for that activity. Unfortunately, only about half (54%) of the people in
our database find undistracted groupwork well supported. So “caves” is a
good idea, but working in a “commons” with major through traffic (and
its accompanying noise and distraction) isn’t.

MYTH 4: “We learn more in the open by overhearing conversations.”

REALITY: In general, most people don’t learn much this way, and
people in the open learn no more from overhearing others’ conver-
sations than do those in private offices. And, those in the open don’t
find out what they need to know to be a useful contributor any more
than those in more enclosed workspaces.

Contrary to the preconceptions of many who think more open
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communications would be better served by more physical openness, few
employees learn very much from overhearing others’ conversations,
regardless of their workspace type. So, this (supposed) virtue of the
physical openness of open offices is not really true.

The chart below shows the percentage of people, by workspace type,
who do and don't learn a lot from overhearing others’ conversations. It
demonstrates two things: 1) most people don’t learn much from over-
hearing others’ conversations, and 2) it is not helped by being in an open
office, since the chart shows similar scores for those in all workspace

types.

LEARNING FROM OVERHEARING OTHERS' CONVERSATIONS, by workspace type

(+) DO LEARN THIS WAY (-) DON'T LEARN THIS WAY

PRIVATE OFFICE, ALONE 18% _ 47%
PRIVATE OFFICE, SHARED 19% _ 59%
|

1

|

T 1
0% -70%

70%

If people don’t learn by overhearing others’ conversations, how do
they find out what they need to know to be useful contributors to the
business? First of all, they learn far more through informal channels while
doing their work than they do through training and formal meetings.

HOW PEOPLE LEARN THE MOST AT WORK (FORMALLY OR INFORMALLY)
(+) YES (-) NO

THROUGH INFORMAL |
INTERACTION 87% 4%

THROUGH FORMAL
INTERACTION

... TRAINING, SCHEDULED 24% _ 52%
MEETINGS, ETC.

T T T
100% 50% 0% -50% -100%

But a finding that suggests a problem for many organizations is that
for most people, it is not easy to find out what they need to know to be
a useful contributor to the organization . . . 44% don’t find it easy, while
only 32% do. Given that this type of knowledge is typically obtained
through informal channels, the average workplace is not being very sup-
portive of these modes of interaction. And this finding is not affected
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by whether people are in enclosed workspaces or open workspaces
because people in the open score no higher, and in some cases lower,
than those in enclosed workspace on “ease of finding out what I
need to know to be a useful contributor.”

EASY TO FIND OUT WHAT | NEED TO KNOW TO BE A USEFUL CONTRIBUTOR

(+) IS EASY (-) IS NOT EASY
60% OI% -60%
MYTH 5: “We can’t have all enclosed workspaces . . . our space

utilization rate will skyrocket.”

REALITY: Enclosed spaces don’t have to be large. The size of an
individual’s workspace has little to do with its ability to reduce dis-
traction. Only its enclosure does.

If we look at the effects of providing for more acoustic privacy
versus providing workspaces of larger size, we see that being able to
do distraction-free work matters far more than larger size.

About distraction: The data show that people housed in acoustically-
private workspaces (even small ones) as compared with those who work
in open workspaces, have higher job satisfaction; are more productive;
do better teamwork; have more productive meetings in the workspace;
are involved in more useful informal interactions; can do more focused
work; have fewer visual distractions; are more physically comfortable;
learn more from others; and communicate with peers better.

About workspace size: The data show that people housed in larger
workspaces, compared with those in smaller workspaces, benefit on only
a few factors obviously related to size. They are more likely to feel they
have enough space; their worksurfaces are large enough; and are more
satisfied with their workspace.

In examining workspace sizes in our 13,000-person database, we find
that the vast bulk of workspaces (87%) are 100 sq.ft. or less; two-thirds of
them are no greater than 80 sq.ft.; and 40% are no greater than 64 sq.ft.
The trend has clearly been towards smaller workspaces.
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PERCENT OF ALL PEOPLE IN VARIOUS WORKSPACE SIZES

100 S.F. or less = 87%
<
80 S.F. or less = 65%
<
64 S.F. or less = 40%
il
64 S.F. 80 S.F. 100 S.F.
0% 100%
40% 25% 22% 13%
36 S.F. to 64 S.F. 64 S.F.to 80 S.F. 80 S.F.to 100 S.F. | Over 100 S.F.

So, it is far more important (for the business and for individuals) for
the individual’s workspace to provide for a distraction-free environment
than it is for it to be large. For people doing mostly solo work or inter-
acting side-by-side with one other person in the workspace, the “very
small private office” makes good business sense . . . one of 52 to 64
sq.ft. We've called them “Cockpit Offices.” People with more interactive
jobs and who frequently need to meet with two others in their workspaces
need larger ones to accommodate two visitors’ chairs and a transaction
surface . . . 75 sq. ft. to 110 sq. ft.

Perspective of
Typical
Cockpit Office
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A question sometimes asked is “will a small private office feel too con-
stricting, like a phone booth?” Many such “cockpit offices” have been
built in financial service companies, software development companies,
and in sales offices, and they’ve been deemed highly successful by their

occupants and by the company.

Plan of Typical 6" 6” x 8’ Cockpit Office

Plan of Typical 8’ x 8" Cockpit Office
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MYTH 6: “We can’t afford the cost associated with providing
enclosed workspace.”

REALITY: That only seems to be the case when the facility metrics
used are based on cost alone. If you factor in the monetary value of
the business benefits, you can’t afford not to do it when enclosed
workspaces support the business more effectively.

Clearly, some costs can increase with having enclosed workspaces,
even small ones. The first cost of heating, ventilating, and air condition-
ing (HVAC), for example, increases with more enclosed workspace, if
each workspace is its own zone with its own controls.

Real Estate and Facilities groups are traditionally judged by cost metrics
only . .. like cost/person and cost/square foot. The assumption underlying
these metrics is that the workplace is seen as a necessary cost, not as a
business tool. Decisions about office workplace investments are primarily
viewed in a cost-only manner, and decisions seem to be a choice between
spending more or spending less. In these cases, less usually wins. Cost- ben-
efit analyses are seldom done, because data about the benefit side of the
equation of a high-performance workplace have not been readily available.

The research described earlier has shown that the design of the workplace
and workspace has substantial effects on individual performance, team per-
formance, and job satisfaction. A research-based approach to workplace
needs definition can identify those workplace qualities and features that
have the strongest direct effects on these bottom-line measures. Predictive
relationships can be determined . . . for example, improved support for par-
ticular work activities can predict improvements in performance and/or
satisfaction. The approach also identifies those aspects of the workplace
that are providing the poorest support for work in the current environment.

Using this approach, the benefits associated with specific workplace
changes that address unmet or poorly supported needs, such as acoustic
privacy attained through enclosure, can be predicted. The improvement
in performance can be translated into dollars using an organization’s
accepted practices for economic analyses. Using pre and post-occupancy
surveys, improvements can be measured after implementation to sub-
stantiate the benefits actually realized and build a database of informa-
tion for use in subsequent economic analyses.

Being cost-competitive is important to any organization, and is a major
responsibility of a facility manager. Both sides of the equation have to be
considered. It doesn’t make sense to avoid expenditures if they will produce
benefits and offer a return greater than their costs to the organization. It
doesn’t make sense to become more cost-only competitive if the result is
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damaging to job performance or negatively impacts job satisfaction enough
to cause problems with the recruitment and retention of good people. A
change in the culture is often necessary to allow development and consid-
eration of a business case that places the incremental costs associated with
workplace design and construction in perspective with their benefits.

A post-script to our examination of these myths

If this research clearly shows that open offices are performance and
satisfaction reducers, and are often barriers to interaction, then why are
there so many open offices . . . and why have there been recent trends in
some places to make things even more open. Some reasons seem to be:

About understanding the effects of the workplace: Many busi-
ness unit managers, facility managers, and designers just have not been
tully aware of research demonstrating the powerful, beneficial effects that
enclosure has on important business outcomes. While other research with
similar findings has been available, it has, strangely, not been heeded.
Perhaps because, until now, there was little information about the magni-
tude of the business benefits of more enclosure as compared with the costs
of more enclosure. The business case just wasn’t established.

There may also be a benchmarking effect where, if many others have
open offices, companies think it must be good for them too. We hope
that these research findings help to change this so that each organization
does the analyses necessary to realize a workplace that would help its
workers and its business be more productive and satistying.

About the force of marketing: Another reason is that the open
office, most often built of integrated systems of partitions and furniture, is
a product, one that is heavily marketed, and the industry that makes these
products is a forceful lobby, both in the design and the business commu-
nity. Conversely, the private or distraction-free workspace is not a product,
but built of a collection, from different vendors, of products and materials
(like drywall and studs or demountable partition components) that can
form many kinds of spaces. While some vendors have developed and
marketed fully enclosed workspaces, it has generally not been developed
as an easily marketable commodity, and there is no effective lobby for it.

This is not meant to belittle the many fine attributes of systems fur-
niture products. Freestanding versions of systems furniture are what
BOSTI most often recommends for use inside individual workspaces . . .
they offer good ergonomic support for tasks, with many worksurface and
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storage options. Many current open plan wall products offer excellent wire
management capability and flexibility of reuse and reconfiguration for
applications where satisfactory acoustic privacy can be achieved in an
open plan setting. The marketing of the open plan office has highlighted
these advantages, but downplayed or ignored the shortcomings.

Workplace design should take advantage of the many excellent prod-
ucts and materials available, but they should be used wisely to provide
maximum support for work important to the organization’s real needs.

The outcome of BOSTI's research findings (both in 1985 and now)
should offer reason to business managers and their designers to rethink
the open plan approach and carefully consider its limiting effects on
successful interactions, job performance, and satisfaction.

About the idea of flexibility: Many believe the open office to be
more flexible considering our climate of frequent reorganizations.
Flexibility strategies other than the open office are becoming wide-
spread. Flexibility is now increasingly achieved through the use of one or
two-sizes-fit-all workspaces in a modular floorplate planning grid (both
a boon for the facility manager). In such a scheme, the ability to relocate
and reconfigure open office products is less and less frequently exercised.
And if flexibility of reuse and relocation is needed, it is quite achievable
with full-height partition systems.

About the force of images: There seems to be another myth
emerging about openness, that physical openness leads to more energy,
more “buzz.” This idea seems to spring from New Economy dot.com
start-ups and internet ventures. These start-up workplaces are highly
imageable and much published in the design press, which helps propel
this emerging myth. The idea offered is that when you tear down the
walls, the energy level, the “buzz” increases, and furthermore, that
opening up individuals’ offices also (somehow) frees their minds. One
wonders what, if any, rigorous information supports those claims. Our
research on 13,000 people in many types of companies shows that
physical openness does not support: useful business discussions; learn-
ing by overhearing; focused individual work; or focused teamwork. And
these findings are echoed in most other studies.

There are assumptions behind those New Economy workplace ideas
that need some serious scrutiny. One is that tearing down the walls
creates “energy.” In any company that’s run right, where people pull
together, and where there are good communications, the “energy” is there,
already. But, in a place where people have enough enclosure to accomplish
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their focused work, you just can’t see it . . . can’t see the many conversations
that take place in people’s workspaces, the work side-by-side at a screen,
the whiteboard discussions, and the very animated phone conversations,
often on speakerphone with several others. Tearing down the walls does
not make the energy, it may just expose what is already there to view. The
research evidence shows that informal interactions are, in fact, hindered
by fully open workspaces. And confidential, formal, or personal conversa-
tions (all of which occur in the workplace) cannot occur in openness, if
others are around.

Tearing down the walls may be a good approach in some specific
instances, but only where that type of workplace actually supports both
individual and team performance better than any other approach. Almost
every workplace can benefit from open spaces used for group interaction
and to create a sense of group identity, but those are not the places where
individuals or teams can get focused work done.

Another assumption is that tearing down the walls frees people’s
minds. The opposite is true. The research shows that for most of the work
day, the individual’s mind needs to focus and be creative without
distraction, without interruption of that sublime state that software
developers call “flow.”

The workplaces of e-startups are, most often, highly constrained
design problems . . . ones with very low budgets, extremely fast schedules
and dealing with much uncertainty (“we could double in size in a month,
or be out of business”). A seeming best economic strategy for e-startups is
to spend their precious resources solely on product development, to get it
to market fast and to secure further funding. Many employees make some
near-term sacrifice, accepting a lesser salary for stock options, their per-
sonal bet on the product’s future. Very little is budgeted for the work-
place. Such conditions lead to use of least cost, often high-image designs,
many using colorful fabric on frames as space dividers (if there are any),
mobile off-the-shelf industrial furnishings, and found materials, often
touted as a “fun office.” The most oft-reported problem in these fun
offices is that there’s no place to concentrate, and many e-employees
work at home, or seek out the few enclosed spaces available.

Many New Economy employees, of an age who've never worked in
offices before, have little sense of the ways in which more appropriate
workplaces could better support their work . . . both their needs for distrac-
tion-free work and for interaction. It is critical to remember that even in
the most team-oriented New Economy software development companies
in BOSTI's database, 1/2 to 2/3 of all time is still spent doing focused
work alone. That’s where most of the true energy lies.
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WISE USE OF RESEARCH FINDINGS

The focus of this booklet has been on the two top priority workplace
strategies, the ones that have the most consistent and powerful effects on
individual and team performance and on satisfaction. These are 1) reducing
the distractions from conversational and other noise made by colleagues
and 2) increasing the levels and types of support for informal interactions.
Both of these can be accomplished without one compromising the other. If
one (or both) is compromised, there are real costs to the business, in both
lost productivity and higher attrition, and more difficult recruitment of the
best and the brightest — a company’s “intellectual capital.”

Strategies for Increasing Productivity
and Satisfaction By Reducing Distractions

There are three general sources of distraction:

SOURCE 1: Noise from the general office area, public spaces and
circulation.

To solve Source 1: Always segregate individual workspaces from these
public and circulation spaces.

Example: Below is a floorplate design that has two busy “Main
Streets” next to the core. All workspaces open onto quiet, short “side
streets” and none onto a Main Street.

Sun Microsystems Sales Office, Atlanta, GA
Workplace Analysts: BOSTI Associates, Buffalo, NY
Architect: HOK Design, Atlanta, GA — Built
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| GROUP USE WORKSPACE

SIDE STREET
SIDE STREET

WINDOW WALL

MANAGER

SIDE STREET

-
74

—

MAIN STREET

BIG PHONE BOOTH—

—

COCKPIT OFFICE

Detail of Floorplan above — All doors open on quiet side streets

SOURCE 2: Noise generated in workspaces of adjacent workgroups.

To solve Source 2: Enclose each workgroup within sound-isolating
walls, but provide the group with open office workspaces. Sometimes
this kind of solution isn’t flexible enough because workgroup sizes do
vary. However, it is a very good strategy if the best solution (enclosed

workspaces) is not achievable.
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Ericsson, Raleigh, NC
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Workplace Analysts: BOSTI Associates, Buffalo, NY
Architect: ARCADIS, Geraghty & Miller, Raleigh, NC — Built
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65" HIGH PANELS

FULL HEIGHT WALL
ARQUND GROUP

PRIVATE OFFICE

80" HIGH PANELS

PRIVATE OFFICE

OPEN OFFICES

Detail of Acoustically Isolated Workgroup

SOURCE 3: Noise generated in the workspaces of one’s own workgroup.

To solve Source 3: Provide ceiling-high walls and doors for each indi-
vidual. This is flexible (if one-or-two-sizes-fits-all workspaces are utilized)
because group boundaries can easily change and is effective in the face
of speakerphone use and interaction noise.

Partial Floorplan
GSA/Public Building Service, Region 9, San Francisco, CA
Workplace Analysts: BOSTI Associates, Buffalo, NY
Interior Architect: Carter-Burgess, Dalllas & Fort Worth, TX — Not yet built
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Detail Drawing of Partial Floorplan

A Strategy for Making Wise Office Workplace Investments

A best strategy: By quantifying specific aspects of the workplace
that have the strongest effects on productivity and job satisfaction, we can
set real planning and design priorities. These can maximize the value of any
facility investment to the business. By using these priorities in planning and
design, which carefully examine what individuals and workgroups really
do, high-performance work environments can be developed and tailored
to an organization'’s
specific work needs. — AVERAGE EFFECTS OF THE WORKPLACE

Not every aspect of Job Satisfaction
the workplace affects
performance or satis-  gfects of:
faction. Many aspects - Technology

24%

»
»

&)

Individual Performance

of the office that do  -Pay/incentives Average

» Advancement Opportunity 5% EFFECTS
affect perfonnance and « Skill-to-Task Matching of
satisfaction act falrly « Direction by Managers R

independently of each ~ *Workiife Balance Team Perforpance

other. Thus, with more ~ ~ Other Pactors
precise information,
incremental improve-
ments can be made without total office redesign and major investments.
Knowing which aspects of office environment affect bottom line
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measures and which don’t, and how they interact, should alter what
managers demand in new facilities, what designers emphasize in designs,
and how workplaces get managed.

WORKPLACE QUALITIES WITH THE STRONGEST EFFECTS / RANKED

Ability to do distraction-free solo work

Support for impromptu interactions (both in one’s workspace and elsewhere)

Support for meetings and undistracted groupwork

Workspace comfort and enough space for work tools

Workspace supports side-by-side work and “dropping in to chat”

Located near or can easily find coworkers

Workplace has good places for breaks

Access to needed technology

Quality lighting and access to daylight

Temperature control and air quality

Sometimes the company suggests that Real Estate and Facilities
groups use metrics for success that don’t recognize the productivity and
satisfaction benefits of a high-performance workplace (like cost per sq.ft.
or cost per person). If this continues, then the only goal can be less space
and less cost, goals highly likely to backfire on any business dependent
on the performance and satisfaction of individuals and teams.

The office is more than just a cost center. It can be an investment with
clear benefits and a measurable return and is yet another productivity
tool to be used intelligently. The major strategic workplace breakthrough
we see is not any emerging new technology, design theme or physical
layout, but a “thinking breakthrough” about what office design is for. . .
the idea that carefully designing your workplace to support what
your people and teams actually do is an investment that pays off in
both business terms and in positive changes in corporate culture.
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PROPORTIONAL COSTS OF WORK (10 YEARS)
PEOPLE-

TECHNOLOGY —

OF DOING WORK
OVER TEN YEARS

NEW BUILDING
NEW FURNITURE
NEW TECHNOLOGY & UPGRADES

OPERATIONS
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APPENDIX A

BOSTI’S QUESTIONNAIRE — ABOUT SELF-REPORTING OF
PERFORMANCE METHODOLOGY

One seeming limitation of our research is our reliance on individuals’
self-reports of performance, and the possibility that people may inflate
their ratings of their own performance. We use this method because it is
low-cost, efficient and effective, and we take the proper steps to reduce
bias. Respondents to our survey are promised anonymity and confiden-
tiality. Research within the psychological literature has shown that guar-
antees of confidentiality and anonymity increase response rate and
reduce self-report bias. Even supervisors’ ratings are likely to reflect some
bias in judgement based either on pre-existing expectations or amount
of exposure to the worker.

In today’s knowledge-worker economy, where performance cannot be
linked specifically to “number of units” produced as is typically the case
with factory workers, it is very difficult to develop a clear-cut non-biased
metric for performance evaluation. In our extensive research on this
topic, we have not come across any objective “gold standard”, nor are
there any clear and consistent metrics used across individual organiza-
tions. Therefore, our reliance on self-ratings of concrete performance-
linked behaviors (e.g., frequency of meeting deadlines) is among one
of the best methods of evaluation that we have available to us.

In BOSTI’s previous nationwide research program involving some
10,000 responses across some 70 organizations, we received both individ-
ual self-ratings and supervisors’ ratings. Analysis showed very little differ-
ence in the pattern of strengths and weaknesses reported by the individual
and the supervisor. Supervisors’ evaluations were consistently one point
lower than self evaluations. Because we are interested in comparing rela-
tive performance (e.g., the performance of those in private offices versus
those in cubicles), and not absolute levels of performance, error intro-
duced by self-inflated ratings of performance is not likely to result in any
great error in the estimation of relationships among variables.
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APPENDIX B

ABOUT THE JOB TYPES IN THE RESEARCH DATABASE

The findings are strong and consistent across a wide variety of indus-
tries, and varied some by major category of job type. These major cate-
gories, in which many job titles can be placed are the products of analysis.
So, while there are several hundred specific job types in the data base,
analysis of them was simplified by the discovery that many of these var-
ious job types behave much like others, and that most of these job types
can be grouped into a few sets which exhibit common work behaviors.

We call these sets “FUNCTIONAL JOB TYPES”. There are four that are
common to all organizations in our database and account for the vast
bulk of the workforce in all companies: Managers, Engineers &
Technical, Non-Engineering Professionals, and Administrative. Since
it is behavior that design affects, these four behaviorally-based functional
job types have been used in both our consulting projects and in reporting
the research.

In our database, the relative proportion of these four major functional
job types is shown below, as is a sample of the job titles in each
functional job type category:

e MANAGERS 26% Directors, Partners, Managers, Program
and Project Managers

e PROFESSIONALS 34% Financial Analysts, Management
Consultants, Auditors, Procurement and
Contracting, Sales, Human Resources,
Marketing, Site Services

e ENGINEERS & 28% Software, Hardware, Systems, Mechanical,
TECHNICAL Test, Electrical and Aerospace Engineers,
and other Technical job types

e ADMINISTRATIVE 9% Administrative Assistant, Clerical Support
e OTHER 3%
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ABOUT THE INDUSTRIES IN THE RESEARCH DATABASE

The database consists largely of some 13,000 responses from three
major industries: Manufacturing, Financial Services Organizations, and
Engineering and Technology (software and hardware).

The percentage of responses in the database are:

e MANUFACTURING 37%
e FINANCIAL SERVICES 32%
e ENGINEERING AND TECHNOLOGY 30%
e OTHER 2%

Database growth:

On average, our database grows by 3,000 responses per year. We have
an average response rate of 40% of all those surveyed, so the 13,000
responses are quite representative of the workplaces of the industry types
in the database.
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APPENDIX C
10 YEAR WORKPLACE COSTS VS. PEOPLE COSTS, 1998 — 2008

ASSUMPTIONS & DATA SOURCES TEN YEAR COSTS
(rounded)
e Square feet per worker = 286 S.F. “all in”
(IFMA Benchmarks III Report, 1997)

¢ New Building and Interior @ $130/ S.F. x 286 S.F. .......... $37,200
(April 1999, Building Standards, Class A Construction, NYC)
For a high workplace cost scenario, we use the very high cost construction
market of New York City. Costs are for hard costs of construction, and do
not include development and finance costs, which vary so widely as to
preclude any estimate.

¢ Furniture set = $5,000 with $3,000 of upgrades
over IO years ..........c.iuiiiniii e $8,000
(Industry standard: $3,500 to $5,000)

e Operations costs @ $9.86/ rentable sq.ft.,
up 4%/yr: $118.34/RSFx 286 S.F. ..... .. ..o, $33,800
Includes: maintenance, janitorial, utilities, environment, life-safety,
security, project costs, space planning, amenities (IFMA Benchmarks III
Report, 1997)

¢ Technology Support (hardware, software,
infrastructure, training) . . ........ ... ..o oo oL $100,000
(From survey of BOSTI clients: $10,000/ year)

e Salary: 1998 Computer Programmer @ $49,570, up 3.62%/ year
10yeartotal ....................... $585,000 —
Median Annual Wage: U.S. Occupational
Employment Statistics

Up 3.62% per year: past ten year wage and —— $790,000
salary growth (1988-1998): Bureau of Labor Statistics,
employment cost trends

e Benefits: .35 xsalary ................ $205,000 —
Private industry white collar workers, Bureau of Labor
Statistics, news release, June 29, 2000
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ANALYSIS OF TOTAL COSTS OF WORK, 10 YEARS, ONE EMPLOYEE

COST COMPONENT FOR 10 YEARS % OF TOTAL
New Building and Interior $37,200 — 3.8%
>4.6%

Furniture Set $8,000 8.1% 0.8%
Maintenance & Operations $33,800 — 3.5%
Technology Support $100,000 10.3%
Employee Salary and Benefits $790,000 81.5%

TOTAL $969,000 100%
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BOSTI ASSOCIATES

This publication is the result of a highly collaborative effort among
S major contributors at BOSTI Associates: Michael Brill, President; Dr. Sue
Weidemann, Director of Research; John Olson, Vice President; Ellen Bruce
Keable, Vice President; and Dr. Lisa Allard, Senior Research Associate.
BOSTI (the Buffalo Organization for Social and Technological Innovation),
is a Buffalo, NY based group with a 30 year history of continuous innova-
tion in workplace research, planning and design. BOSTI has pioneered in
the research-driven application of innovative workplace solutions . . .
high-performance design to support new forms of work, hotelling, and
work-from-anywhere. BOSTI’s work, oft published, quoted and emulated,
has changed the business landscape profoundly.

MICHAEL BRILL

Michael Brill is a founder and President
of BOSTI Associates and Professor of
Architecture at the State University of New
York at Buffalo. Brill has published more
than 70 papers, articles, monographs,
books, book sections, and authored a
monthly column for Interiors Magazine. He
has won many awards for his design-
research, including the 1998 Star Award
from IIDA (International Interior Design
Association) and “Distinguished Author of
the Year” from IFMA (International Facility
Managers Association) in 1990. His research
projects have won 7 national awards from
various design magazines.
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Abstract

The introduction of open-plan (OP) academic offices is critically examined through interviews
undertaken in Scotland and Australia. The development is discussed in the context of the increased
managerialism in higher education. The conclusion is that, despite a rhetoric of synergy, the
dominant rationale for OP is one of cost reduction and that the experience for many academics
is proving detrimental to both scholarship and professional identity.

Keywords
office design, open plan, universities

Space and the labour process - a resume

The physical workplace — the office, the factory, the hospital — is built to house and facili-
tate a given labour process and should be viewed as a mechanism for social control
(Baldry, 1999). However, the relationship between the built workspace and the daily
experience of work is a complex process of interaction between the social relations of the
organization (such as internal hierarchy), the nature of the work and whether the built
environment supports or obstructs this (Baldry et al., 1997), and the symbolic messages
given out by the way work space is configured and presented to occupants (Eco, 1980).
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Central to this, and reflecting the above, is the degree of control that occupants have over
their working environment: the extent to which they can maintain visual and auditory
privacy, personally satisfactory levels of heating, lighting and air quality, and their ability
to configure the proximate environment (desks, chairs, cupboards) to suit the way they
work (Vischer, 1989). Such degrees of environmental control have the added function of
both sustaining and conveying social and personal identity within an otherwise bureau-
cratic anonymity. Any reduction by management of occupant control has, historically,
accompanied an intensification of particular labour processes and has had the congruent
effect of reducing collective identities for the groups of workers affected (Baldry, 1999).

The increasing promotion of open-plan (OP) academic offices in universities, and the
organizational and economic context for this, should therefore be of critical interest to all
academics. Such developments clearly challenge the tradition of personal offices in
universities and their role in contributing to and sustaining professional identities.

This article is the result of small-scale unfunded research to investigate the experience
of, and responses to, OP university offices in the UK and Australia. It uses interview and
observational data from occupants of both traditional and OP offices to ascertain the role
that academic workspace plays in concepts of professionalism and occupational identity.
It will argue that it is significant that the promotion of OP coincides with an increased
managerialism in university governance and the squeezing of the remaining vestiges of
collegiality.

Academic offices - room for improvement?

In both Australia and the UK declining government funding for higher education (HE)
has placed pressure on universities to reduce costs and boost revenue (Bryson, 2004;
Winefield et al., 2003). Academic labour has been cheapened by an increasing casualiza-
tion through the use of fixed-term contracts, postgraduates and part-time tutorial assis-
tants (Parker and Jary, 1995). Declining funding has reduced job security and increased
staff-student ratios and led to an unwillingness to offer less popular courses. These
changes have adversely impacted not only workloads but also threaten to ‘undermine the
quality of education and research’ (Kniest, 2010). Secondly, a ‘commodity discourse’
(Willmott, 1994) has pervaded the sector, which, for example, refers to students as ‘cus-
tomers’; this contributes to a commodification of the academic labour process in which
teaching and research are now treated as a business that has to be sustainable through the
recovery of its full costs.

While financial efficiency is a laudable aspiration, the market model chosen to pursue
this is having a direct effect on the work experiences of academics. The weakening of
professional control structures and their replacement by externally derived performance
indicators results in an intensified academic labour process (Kolsaker, 2008; Parker and
Jary, 1995), The consequences are evidenced in the figures for extension of working time
in the education sector and in the regular stress surveys undertaken by academic unions
in both the UK and Australia, which continue to indicate high levels of occupational
stress. The lack of time for research, excessive workloads, lack of research resources and
poor work-life balance are the four highest scoring reported contributory factors (Court
and Kinman, 2008; Winefield et al., 2003).
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These stresses are the manifestation of a growing strain between the demands of the
new managerialism and the motivation and commitment deriving from academics’
shared professional values. The nature of academic work has not lent itself readily to
conventional performance management: despite organizational clustering in depart-
ments, disciplines and faculties, academics often do much of their work alone, delivering
their own courses and pursuing their own research. Where they do work with others, it is
often with colleagues in other institutions. They seek approval and recognition from their
peers rather than their own senior management and rarely work regular contractual
hours, with significant amounts of work being done at home or at a variety of research
locations.

The clash between enhanced cost-consciousness and the unique nature of academic
work is nowhere more starkly revealed than in the proposals for alternative configura-
tions of workspace. Estimates suggest that space provision currently absorbs between 10
and 20 per cent of a university’s total expenditure (AAPPA, n.d.: 2; Pinder et al., 2009)
and in 2005 the UK National Audit Office specifically highlighted reducing estate costs
in its advice to university management (NAO, 2005; cited in SMG, 2006a). Whereas
most of the ensuing discussion has focused on learning spaces and new ways of learning
(Harrison and Cairns, 2008), such general-purpose teaching space makes up only 12-15
per cent of the non-residential estate (AAPPA, n.d.: 5; SMG, 2006b: 5). Much greater
savings are possible by re-evaluating the approximately 50 per cent of the non-residential
estate given over to academic and research space.

From a facilities management perspective it could seem that the workspace tradition-
ally allocated to academics, the single-occupancy cellular office, and the conventional
way in which such offices are laid out, the ‘corridor office’ (see Figures 1 and 2,
below), when combined, result in low occupant space densities and chronic under-
utilization, with academics on average occupying their workspaces for only 30—40
per cent of the working day (Pinder et al., 2009).

In 2003 the UK HE Funding Councils set up the UK Higher Education Space
Management Group (SMG) to help HE institutions identify and implement best prac-
tice in space management; in Scotland a series of reports on space effectiveness were
commissioned by a partnership between the Scottish Funding Council (SFC), the
University of Strathclyde and space planners DEGW (SFC and University of
Strathclyde, 2008). In its summary report, amid much talk of flexibility and knowl-
edge sharing, the SMG identifies as one of the keys to space efficiency the provision
of ‘versatile office and research space, with appropriate open plan areas, supplemented
by meeting and quiet spaces’ (SMG, 2006b: 10). An examination of the SFC’s reports
reveals a vision in which education and research are not only open plan but almost
totally IT-driven. The reports’ case study illustrations display a book-free (indeed, a
paper-free) world in which everything is presumably both accessible and deliverable
on line.

The views of the (non-academic) administrators who increasingly form the university
management cadre are instructive in helping us understand the new hegemonic percep-
tion of academic work. As the head of estates at Glamorgan University told a Times
Higher Education reporter:
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Figure 1. The cellular office

Figure 2. Corridor office arrangement
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Traditionally academics want single-occupancy rooms full of books so they can shut the door
on the world, so they can have one-to-one chats with students and have their scholarly quiet
time. But academics have to get real. Space costs a lot of money and there are some cynics who
would say that lecturers should spend most of their time in class — so why would they need their
own rooms? (THES, 2006: 5)

To fully understand this management perspective we first need to remind ourselves of
the history and development of the OP office.

A short history of the open-plan office

The OP office originated in the USA in the 1920s, boosted by Leffingwell’s enthusiastic
advocacy of applying Taylorism to white-collar work (Duffy, 1980). Leffingwell’s 1917
‘Scientific Office Management’ recommended centralization of functions such as typing
and bookkeeping into single, necessarily large, office spaces, as this would aid the pro-
cess of standardization. The implementation of this was accompanied by the cheapening
of clerical labour, a decline in status and the removal of any claims to personalized
workspace.

Although only taken up in the UK after the war, by the 1960s OP had became the
spatial paradigm for offices in the USA, the UK and Australia. The now familiar decor
aesthetic of indoor plants and carpeting owes its origins to the German innovation of
‘Office Landscape’ or Biirolandschaft, but in the USA and the UK this form of OP, with
its flexible arrangement of workstations and movable partitions, quickly became a way
to save money on space costs and to squeeze more people into a given floor area (Aronoff
and Kaplan, 1995: 30).

OP has traditionally offered management the twin advantages of economies of space
(a reduction in ‘unproductive’ built features such as walls and corridors) and an
enhanced visual surveillance of employees’ performance (Aronoff and Kaplan, 1995;
Barnes, 2007). More recently the concept has been developed further by the advocacy
of ‘non-territorial’ space practices such as hot-desking (working from or sharing
whatever desk is available), which offer further economies in workspace costs by
eradicating the personal workstation (Vischer, 2005). These changes in working space
utilization have followed and mirrored changes in white-collar labour processes,
becoming particularly associated with large-scale routinized workflows (Baldry, 1999).

There is a substantial body of research findings from the 1960s to the present day
evaluating the effects on employees’ job satisfaction and motivation of the move from
conventional (small or individual enclosed offices) to OP. Post-occupancy evaluations
have examined such factors as communication, acoustic and visual privacy and self-
identity. We now know quite a lot about the experience of OP working for various grades
of clerical, professional and managerial work and yet, as Gorgievski and colleagues
(2010) point out, surprisingly little about such flexible working contexts in educational
settings. To begin to remedy this, we next examine the research evidence from the
commercial sector and compare it with the experiences of our academic respondents
currently working in OP, at the same time indicating aspects specific to academic work
and for which few comparators will be found.
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Method

Semi-structured interviews were undertaken between 2008 and 2010 in three universities
in Scotland and one in Australia, with small samples of occupants of both OP offices and
those in traditional offices who were faced with a move to OP. We also interviewed two
union representatives who had been engaged in discussions, negotiations and campaigns
over proposed OP introduction in locations in both countries. While problems of access
prevented our securing a balanced number of locations, it was hoped that by comparing
the responses of academics in two different continents we could identify some features
of academic work that were generic rather than system-influenced. Although preliminary
investigation has indicated that the different university systems of UK and Australia
were facing similar trends in higher education management, this article is not really an
exercise that compares different HE systems: we would argue that, if we can demonstrate
that academics view and use their workspaces in similar ways in two different societies,
then this will identify some core elements in academic work and the extent to which
different spatial arrangements either support or hinder these.

Respondents were selected in each institution from a single subject area (business and
management) that was felt to offer a typical mix of teaching, research and administrative
workflows. Keeping the subject area constant was felt to be critical as there is evidence
that academics engaged in science research and with minimal teaching responsibilities
can find an OP or shared space conducive to their work (Pinder et al., 2009: 5). However,
as our interviews show, there may be dangers from the unthinking application of OP to
all academic workflows.

One OP case was a new-build, while the other was in an older building, enabling us to
overcome the limitations of previous studies of OP which have often confounded the
change in workspace layout with an overall improvement in working conditions through
a move to a new-build structure.

Access to these locations was necessarily covert, which accounts for the small size of
the samples. Space management policy had become such a sensitive issue that several
respondents indicated the possibility of disciplinary action if they spoke out publicly
against their institution’s policy. Such covert methods might be objected to under current
thinking on research ethics but, as the object of ethical research procedures is to protect
the research subject, we maintain that this approach was fully in keeping with this goal.
We therefore relied on a contact in each location to select a sample of their colleagues
that included both early career and experienced academics and those with teaching and
those with teaching/research contracts. The total number of interviews was 18 and inter-
views typically lasted 3040 minutes. Because much of the interview data was provided
in confidence and because of ongoing campaigns in some of the locations, we have used
pseudonyms throughout. Real names of universities have been used only where this
information is already in the public domain.

The cases

‘Glenfiddich University’ in central Scotland has widely adopted OP in most of its depart-
ments and schools. While some of these premises have been purpose built, the Business
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and Management department is housed in an old (early 20th-century) building, whose
large rooms accommodate up to 20 people at a time. Most of the staff could compare the
current OP accommodation with a previous experience of individual offices.

‘Glengrant University’ is housed in a new-build campus at the outskirts of a major
Scottish city, specifically designed to be OP throughout. At the time of interview the
campus had been open for about two years, the institution moving out to the new
premises from three old and separated inner-city sites. The Management department is
housed in an OP ‘wing’, accommodating around 30 academics, which in itself flows
into similar sized areas housing different subject groupings.

‘Glenlivet University’ is currently located on two sites in a major Scottish city. One of
these is to be sold for housing development and the faculty currently located there were
told they would be moved to a new-build structure on the main campus, which would
feature large areas of OP. The union staff representative who had been involved in the
consultation process was interviewed and access was granted to internal surveys of staff
accommodation preferences. At the time of writing the planned move had been frozen
due to a slump in property values.

‘Penfold University’ is an urban university in Australia whose staff, with the excep-
tion of a small research group, have traditionally worked in personal offices but where
junior staff were faced with a proposal to move to OP. Interviews were conducted with
a sample of staff in affected departments and with the union organizer charged with
organizing the resistance campaign. A proposal to introduce OP at another, less wealthy
university was abandoned in the face of staff disquiet. Discussions with affected staff at
this location mirrored the concerns raised at Penfold.

The critical dimensions of open plan

Synergy versus privacy

The most frequent rationale for introducing the OP office in the commercial sector in the
1970s was the claim that it removed barriers to workflow and communications (Zalesny
and Farace, 1987), a claim that has had a resurgence within recent ‘knowledge work’
discourse (Heerwagen et al., 2004). However, early research on OP offices by Sundstrom
found that, while clerical grades agreed that this had occurred, managerial grades
reported a decline in the effectiveness of communication as, for these grades, good com-
munication meant the ability to hold confidential conversation (Sundstrom et al., 1982).
This is a reminder that the design of the work environment is never a one-size-fits-all
process. Although research by Sundstrom and others has indicated that OP may suit, for
example, creative and design offices, the evidence equally suggests that it does not suit
professional and ‘think work’ (Bosch-Sijtsema et al., 2010; Hedge, 1982: 534).

Despite the lack of supporting evidence in the research literature, the stated rationale
of the current academic OP proposals continues to stress a goal of increased synergy, a
flow of ideas and mutual creativity (SFC, 2008). There is clearly a fine line between
more effective communication and the maintenance of privacy, perceptively defined by
Rapoport (1980) as ‘the control of unwanted interaction with other people’. The litera-
ture on employee experience of OP makes frequent mention of a perceived decline in
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acoustic privacy and a corresponding increase in distraction (Oldham and Brass, 1979;
Sundstrom et al., 1982).

We asked our respondents which of the usual dimensions of academic work they
could perform in their current workspaces. Whereas in the personal offices at Penfold the
rooms were used for teaching preparation, seeing students, research and storing files,
books and papers, none of the research-active OP respondents at Glenlivet or Glengrant
said that they could undertake cognitive-based work such as research or marking in their
shared or OP rooms, and most opted to do it at home. The reason given by all our respond-
ents was auditory distraction, a complaint also noted in other post-occupancy reviews of
OP academic space (Harrison and Cairns, 2008; Pinder et al., 2009).

Banbury and Berry (2005) found that it was not the level of ambient noise that was the
most distracting for open plan employees but rather sudden peaks of noise or distinctive
sounds such as background speech that were most bothersome. This comes out clearly in
the experience of the OP academic offices at Glenfiddich and Glengrant, with almost
universal complaints of the distraction caused by phones ringing and intrusive phone
conversations.

Some of the mechanisms underlying these responses are indicated by a useful analysis
of knowledge work (KW) by Bosch-Sijtsema and colleagues (Bosch-Sijtsema et al.,
2010). They show that KW is commonly composed in varying degrees of both individual
and collaborative work and that knowledge workers can work in solitude, asynchro-
nously with others, virtually online and in face-to-face collaboration with others.
However they found that the boundary between individual and collaborative working
was porous and even individual working took place in ‘pseudo-privacy’, interrupted by
phone calls, emails, text messages and online virtual meetings.

The conflict between the two aspects of academic work was well summed up by
respondents in the OP environment at Glengrant where even a sense of ‘pseudo-privacy’
was absent; even the confidential meeting rooms had glass walls. For one respondent, an
early career researcher, there was an appreciation of the opportunity for informal and
helpful chats about joint research with her colleagues who shared the space. However:

When you need to have quiet time and thinking time, and other people are having those helpful
advice conversations that yesterday I thought were fantastic but today are not because I need to
think. (Glengrant #2)

For others, there were few redeeming features:

There’s none [privacy] so to speak, I mean there’s people all around you. On the desk where
I’'m sitting, there’s people on the desk next to you that can see everything, that can hear
everything, that can listen into phone calls, that can see any personal papers that are lying on
the desk. When they wander along, can look at your emails, can look at your screen, can see
what’s on the screen. So there’s very little privacy. (Glengrant #1)

Walls and doors are the normal structural features that ensure privacy and where these

are absent occupants of an open space, such as our respondents at Glenfiddich, may have
to improvise physical ‘privacy filters’ by moving furniture such as lockers and filing
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cabinets, almost simulating the ‘cubicles’ of US commercial offices. Additionally,
official and unofficial rules or ‘manners’ (Rapoport, 1980) often have to be developed.
A library is an OP structure within which concentrated individual work is carried out;
this can only be done through insistence on a rule of silence where conversation is
accepted by all as an unwanted distraction. Pinder and colleagues (2009: 13) give an
instance of where a ‘library quiet’ rule has had to be established in an OP science depart-
ment at Newcastle. We found evidence of similar rules in some of the Glenfiddich offices:

There’s an exact replica of the room that we’re in downstairs and it’s like a morgue! — people
actually whisper and it’s dreadful. It’s clearly something that people feel quite strongly about
because I've got a quite a loud voice that carries and I'm a noisy person and if I’'m downstairs
I often get ‘X, for goodness sake, keep it down a bit.” (Glenfiddich #3)

Environmental control

As indicated earlier, occupants with a greater degree of control over their immediate
environment report a greater degree of environmental satisfaction (Baldry et al., 1998;
Marans and Spreckelmayer, 1982; Vischer, 2005). Control over privacy is an important
part of this — the simple ability to shut a door becomes significant, as it sends out a pri-
vacy signal to other occupants. In addition to having no control over the parameters of
privacy, respondents at Glenfiddich and Glengrant reported virtually no control over
lighting, heating or air quality. At Glengrant the academics had experienced some of the
problems of the computer-controlled ‘intelligent office’ (Bain and Baldry, 1992):

Also if you’re here and there’s not many people about ... and you’re not moving about —
[Interviewer: ‘There’s a movement sensor?’] — yeah, you can be plunged into darkness — you
have to get up and move and wave at the lights. (Glengrant #1)

The original 1960s office landscape concept stressed flexibility: by using light screening
and non-fixed furniture, offices could be easily reconfigured to adapt to organizational
change. In practice, however, most OP offices tend to remain static, and facilities man-
agement usually prefer to move people instead of furniture (Aronoff and Kaplan, 1995:
32-3). Although the phenomenon of organizational ‘churn’ is now familiar in the com-
mercial sector it is relatively new in academia. It is significant therefore that several of
the Glenfiddich respondents mentioned the frequency with which they had been
instructed to move location:

I don’t regard it as personal [space] — I've been moved around so many times here and I’m
expecting to be moved again — there’s no feeling of permanency ... It’s something they probably
feel keeps the staff on their toes but you don’t have this certainty. (Glenfiddich #1)

The logical end point of obtaining space flexibility through shifting the human
resources around is the creation of entirely non-territorial space through hot-desking.
This was introduced in the Architecture School at Delft University of Technology
with mixed results: social interaction increased but the occupancy rate stayed at a low
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27 per cent and there was an increase in the number of people choosing to work at
home (Gorgievski et al., 2010).

Space and signals about hierarchy

Research on offices has shown that their layout, decor and furnishing constitute environ-
mental signs that convey information about the social order of the organization and the
individual’s place within it (Baldry, 1999). Signals about hierarchy are most often con-
veyed by the amount of personal space allocated and the introduction of academic OP is
often, paradoxically, hierarchical. At Penfold the space plan initially affected only junior
staff: associate lecturers were to be relocated to offices housing between six and eight
staff members, and lecturers to offices shared by two to four people. At Glengrant and
Glenfiddich only senior staff and management had retained the right to owned space.

And the thing that sticks in most people’s gullets is that the people who advocate open plan
don’t work in it themselves. To me that’s double standards. (Glenfiddich #3)

Against these organizationally structured signals one can often detect informal counter-
signals sent out by employees, usually in the form of attempts to personalize individual
workspaces. The traditional individual academic office is frequently marked by personal
identifiers such as posters, photographs and artefacts from exotic locations. In contrast,
very few of the respondents at Glenfiddich or Glengrant had opted to personalize or
decorate their workspace because they did not regard the workspace as permanent
enough to personalize or felt that, as they worked so much at home, it was not worth it.

The perceived undermining of status was also reflected in some locations by an
increase in direct management control, confirming the long association of enhanced
control with the introduction of OP (Baldry, 1999).

What happened when we first moved to open plan, the Principal and other people used to come
round at a certain time on a Friday and take note of how many people were not at their desk.
This used to happen fairly regularly. They seem to have moved away from that now, but it’s not
uncommon for somebody in senior management to come round and note if a lot of staff are not
there — they may be teaching or may be at home working. (Glenfiddich #1)

Student contact

The aspect of academic work that is not replicated in the commercial sector is
staff-student interaction, which plays a large part in academic professional identity and
self-perception. It is significant that the question of student access is one of the critical
variables in academic OP proposals. The Glenlivet respondent had been a member of
the consultative Building Users’ Group which had been taken to see and evaluate a
variety of OP academic sites in the UK:

We couldn’t find a single academic space that had solved the problem of confidentiality versus
student access. [University X] had done it by basically saying students have got no access to
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academics, they have to make appointments. They basically seem to be saying here, that
students will have access and what we need to do is, we need to lock up, we mustn’t have
anything confidential anywhere, so if you go to the loo you need to shut down your computer,
lock away your exam papers, you know, etc., etc. (Glenlivet #1)

Both Glenfiddich and Glengrant operated a no-student access pblicy. At Glenfiddich
the doors to the staff areas had security locks and students had to phone their tutor’s
extension from a phone in the corridor and then meet the tutor in one of the small meeting
rooms.

One of the biggest losses is students not seeing where academics work. They have no opportunity
to come in and see you surrounded by books or papers and to see what you do, for the many,
many hours when you’re not teaching them ... they don’t see you with the rest of your job. And
you can’t sort of have a discussion with a student and say, “Why don’t you look at this book’
and just get it off the shelf. (Glenfiddich #6)

At Glengrant, staff had to meet students downstairs at the main reception desk and
then try to find a vacant room. Glengrant marketed itself as a small and student-friendly
university yet the spatial separation of staff and students was felt to undermine this:
‘Students say, this isn’t how you sold it to us’ (Glengrant #2).

Confidentiality was voiced by several of our respondents as an unrecognized aspect
of academic work, and one that often required an immediate response to a student or
colleague’s problem:

I’ve got people coming to see me about bullying, people coming to see me about harassment —
and this idea that you can book a room, you know, well...! (Glenlivet #1)

At Penfold this was also seen as a potential problem in any move to open plan:

Staff were worried that students would arrive at their door distressed and the quiet room that
was to have been provided for these situations would be booked. (Penfold #1)

University is not a business; it is a public place. Even if you place restrictions such as set
consultation times, students still show up unannounced. Universities are public space. Students
come and see you — we are human services, we deal in education, we can’t dictate the terms
under which students or colleagues drop in. (Penfold # 2)

Work organization

Critiques of contemporary commercial office design (Heerwagen et al., 2004) have fre-
quently associated ineffective design with a lack of dialogue between space providers
and space end-users. This is perpetuated in academic space management documents,
which appear to accept uncritically models of the ‘new office’ that have been applied in
other employment sectors, with little appreciation of the variety of workflow that char-
acterizes academic work. The overview of university space planning by Pinder et al.
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(2009) makes clear that most of the rationale for the new academic workspace has been
driven by space suppliers, such as estates professionals and architects, rather than the
academic users.

The functions of lecturing, researching, tutoring and administration taken separately
require very different supporting workspaces; when combined in typical academic work,
the requirement has to be one of spatial flexibility. Those respondents still located in
conventional cellular offices frequently remarked that this was how they used their space
to organize the different aspects of their work. For these respondents, privacy also meant
the freedom to work in ways that in other circumstances might distract others, including
being messy, with papers scattered around, or noisy.

I spend long periods moving between my bookshelves, filing cabinets and computer looking
for journal articles and the like to prepare. I need solitary space. This process would be
disruptive for others. Writing and researching is what is required and open plan undermines
this. (Penfold #2)

This is similar to the findings of Kidd’s 1994 study (cited in Bosch-Sijtsema, 2010: 193)
of non-academic knowledge workers, who seemed to use physical spatial items such as
desks and piles of paper as temporary holding patterns for ideas which could not yet be
categorized or put to use.

Yet one theme that emerged from our investigation in nearly all our locations was the
degree to which the move to open plan was linked to a management vision of a paperless
university. This went far beyond the digitization of library services and the availability
of online material, and extended to exhortations to replace all paper files with electronic
storage, and predictions (mentioned in both Glengrant and Glenlivet) of a move to
online marking and assessment. This was in radical contrast to the way in which our
respondents — both in the UK and Australia, and including experienced and early career
researchers — liked to organize their work, and ignores recent research on other KW
professionals which has found that they still prefer paper to electronic material for
thinking, planning, editing and reviewing (Sellen and Harper, 2002; cited in Heerwagen
et al., 2004: 512).

Identity and professional values

As we have seen, the different workflows of academic work were felt to be directly sup-
ported by the layout and content of ‘owned space’, which itself provided visible evidence
to others of the range of professional duties undertaken.

I feel if you’re an academic you should have your own office, you should have space for your
books and papers, you should be able to speak to students in your office, and you should be able
to have this rapport. It’s a diminution of what we’ve been used to. (Glenfiddich #1)

The contribution of traditional individual offices to professional identity and academic

culture were similarly strongly indicated by the Penfold respondents. They felt their
rooms provided space to store academic libraries and display information pertinent to the
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profession. These libraries were used in the work processes but also indicated to others
the importance of scholarship and teaching and research interests. Traditional offices
signalled that the nature of the work was neither routine nor deskilled and required
periods of independence from others.

I think there is a strong link between doing professional work and having a private space ... a
space where people can finish work that requires deliberation and reflection. That is what we
do. That is the job and that is not changing and it won't change. You need to be able to shut
yourself away and concentrate. (Penfold #3)

The individual office was also seen as important, not only for the cognitive aspects of the
job but also for collegial relationships at work that contributed both to workplace culture
and the exchange of ideas, which was central to both research and preparation of teach-
ing materials. Contrary to the claims of the advocates of OP, Penfold staff believed the
unsuitability of OP for academic work would result in less collegiality through more staff
working at home (an expectation certainly borne out by the experience at Glengrant).

Academics do communicate with each other on the basis of having private space and common
areas, and I think that is a nice combination of how people socialize and work well together ...
And inevitably [OP] space is a deterrent to collegiality. Whether it is thought through or not, I
think that is the ultimate effect of that sort of thing. If nobody is there, collegiality falls apart.
(Penfold #3)

Responses

None of our academic respondents viewed the experience or the prospect of OP offices
with any degree of enthusiasm. At Glenlivet, as part of the consultation process, depart-
ments faced with relocation conducted an internal questionnaire on building design
requirements, covering office space, teaching space, social space, and storage. Even
though the survey included clerical and administrative staff as well as academics, nearly
80 per cent felt that having an individual office was important to them (Glenlivet, 2008),
despite which the plan for the new OP building went ahead (and was only halted by the
financial crisis).

In Australia, proposals for OP offices have been strongly contested. When, in 2008,
Penfold university management proposed a move to new-build shared offices for junior
academic staff, this was seen not only as a degradation of physical working conditions
but also as an erosion of core research and teaching functions and an attack on the profes-
sional status of academic work (Penfold, 2009). The focus on junior staff also created a
feeling of injustice through its targeting of those least likely to have housing arrange-
ments capable of accommodating working at home.

People work on kitchen tables; they work in un-renovated houses with none of the luxuries [that
senior staff] have managed to build up at home ... some of us say the nicest place we go to is
our office ... it is well set up, there is plenty of room. People really do work in their offices,
especially the junior staff. (Penfold #3)
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In response, the National Tertiary Education Union held mass meetings and established
a campaign group which, due to legislative prohibitions on traditional industrial tactics
such as strikes, organized flyers, posters, co-ordinated departmental petitions, collective
letters and briefing papers for the university senate, informed students and threatened to
embarrass the university by picketing visiting dignitaries. The NTEU organizer noted
that he had never seen staff so ‘revved up’:

People were pretty open about being unhappy about it. ‘We really don’t like this, we hate this,
this is running the institution down, devaluing what we do, making us feel like factory fodder.’
People were using analogies about battery chickens, sweat shops and call centres and we used
that kind of stuff in our campaign material. (Penfold #4, union organizer)

In response to staff opposition, management then proposed moving al/l levels of
academic staff to OP, a move that succeeded only in galvanizing more staff. At the time
of writing, Penfold staff and their unions have successfully resisted the move to OP
offices.

In the UK, the response so far has been surprisingly muted. The University and
College Union (UCU) restricts itself to a health and safety fact sheet, which refers
members to the SMG studies and bemoans the fact that they were undertaken with no
consultation or identification of the needs of staff (UCU, n.d.). Yet there has been no
concerted campaign at those affected universities where, as shown in our limited
evidence, space planning is clearly not supportive of the needs of academic staff. The
managerial Greeks are busily climbing out of the horse, and no one in academic Troy
seems to have noticed or, if they have, they have waved them in. The salanii tactic of
changing one building at a time seems set to win by attrition:

If you had come five or six years ago you would have got loads of anger — but we’ve just got
hardened to it. (Glenfiddich #6)

Preceding experience also conditions responses (Marans and Spreckelmayer, 1982).
As OP is a relatively new development in university space planning, in all our cases the
majority of our respondents could compare OP with their past experience of individual
offices. In 10 years’ time, for a new generation of young academics, OP may be all
that they know: like chicks hatched into a battery shed, to borrow the analogy from the
Penfold’s campaign.

The economics of open plan

As Pinder’s 2009 report makes clear, university space management has to strike a bal-
ance between efficiency (value for money) and effectiveness — the degree to which the
workspace supports the work. The impression conveyed by the above cases is that
there has been little attempt to match accommodation to the specific nature of the aca-
demic work involved, or to academic work in general; nor has there been any attention
give to the well documented social and organizational consequences of OP working.
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It was clear from our interviews that, despite the rhetoric about knowledge flow and
synergy or, in the case of Glengrant and Penfold, a ‘greenwash’ of sustainability, financial
considerations are the dominant force driving the proposals:

We then had a number of focus groups with the architects, and the architects talked about what
we need for our workplace and we were very clear that our offices were not just tiny cells
that we sat and worked in on our own but they were where students came, they were where we
could be found, they were where we kept stuff. They were, you know, our basic home ... we
explained it very, very clearly and the architects were very, very good. And the architects
basically came to a feeling that we needed individual offices, but they are stuck between a rock
and hard place ’cos the university doesn’t want to pay for them. (Glenlivet #1)

If they had just said we can’t afford to give you separate offices, we could probably accept that,
but not all this synergy crap. (Glengrant #2)

These priorities are evident in the new managerial ‘marketized” discourse. Thus, the
assistant director of estates at Sheffield Hallam:

When we looked at the capital costs of cellular offices they were quite horrendous. Our students
are paying for a service, and we need to provide that. (Quoted in THES, 2006: 5)

It is noticeable that the economic arguments are made entirely from a narrow facilities
management space-cost minimization perspective: there has been no attempt to build
into the analysis the long-term dis-benefits arising from the distractions and negative
environmental aspects noted above. As Pinder and colleagues make clear, the cost of
housing academics is a fraction of the cost of employing them and therefore:

If ... efforts to reduce occupancy costs by 10 per cent result in even a 1 per cent reduction in
the income generating potential of an academic (lost through productivity and motivation),
then the benefits of the space efficiencies will be lost. (Pinder et al., 2009: 7)

Yet, over 30 years ago Sommer, an early researcher into OP offices, had concluded:

Most of the economics of open-planning have turned out to be illusory — no-one has been
able to demonstrate improvements in morale, efficiency or work habits. (Quoted in Hedge,
1982: 520).

Conclusions

This article is not an argument for architectural determinism; we do not say that OP will
automatically result in degradation of work for all academics. The past research on the
introduction of OP into commercial premises demonstrates that how it is experienced
will depend on the nature of the job and workflow (Hedge, 1982), the organizational
context, and the general nature of employment relations (Marans and Spreckelmayer,
1982).
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OP, as office design, cannot be considered in a vacuum. As a variable in the labour
process it has to be considered in its socio-economic context, which we argue is one of
an increasing subsumption of higher education to the demands of the market and a con-
comitant intensification of workload and effort for academics. The UCU’s stress survey
for 2008 for the first time featured complaints about the distractions of OP among the
selected responses of both academic and academic-related staff (Court and Kinman,
2008: 69, 83, 92).

This article represents the outcome of small-scale unfunded exploratory research con-
ducted in parallel university systems on different sides of the globe. What is significant,
from the limited data so far, is the evidence for a shared professional identity which not
only transcends the institution (Parker and Jary, 1995) but is international. Our respond-
ents in Scotland and Australia gave us unprompted identical answers relating both to the
role of owned and controllable workspace in supporting their work and to the importance
of maintaining flexible, accessible and interactive staff-student contact.

What is also significant is the evidence for a common managerial offensive that aims
to replace the professional autonomy and internalized ‘craft-control’ of research and
teaching with adherence to externally defined performance standards. What has not yet
been generally realized is the degree to which the built academic workplace is becoming
the stage on which this drama is being set. The distinctiveness of the traditional univer-
sity was reflected in both a culture of shared intellectual inquiry and an architecture: even
without ivy-clad walls and dreaming spires, the 1930s red brick and the 1960s concrete
and glass universities looked like, and felt like, universities. If tomorrow’s university
starts to look like a call centre, this should be taken as a visual index of the extent of the
current assault on professionalism.
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ABSTRACT

. Selected data on 1,332 employees' self-reported health problems are reported from 4 user
surveys conducted in conventional, enclosed offices; non-air-conditioned open-plan offices; and
air-conditioned open-plan offices. Results show a significantly higher incidence of reported
headaches among staff working in open-plan offices compared with those in conventional
offices. In the 2 air-conditioned open-plan offices studied, more women than men suffered
from frequent headaches, eye problems, and upper respiratory-tract complaints. (18 ref)
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ABSTRACT: Research in open office design has shown that it is negatively related to
workers’ satisfaction with their physical environment and perceived productivity. A
longitudinal study was conducted within a large private organization to investigate the
effects of relocating employees from traditional offices to open offices. A measure
was constructed that assessed employees’ satisfaction with the physical environment,
physical stress, coworker relations, perceived job performance, and the use of open
office protocols. The sample consisted of 21 gmployees who completed the surveys at
all three measurement intervals: prior to th ve, 4 weeks after the move, and 6
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months after the move. Results indicated decreased employee satisfaction with all of
the dependent measures following the relocation. Moreover, the employees’ dissatis-
faction did not abate, even after an adjustment period. Reasons for these findings are
discussed and recommendations are presented.

The purpose of this study was to determine the effects of relocating employ-
ees from traditional to open offices. The organization in which this study was
conducted requested a longitudinal study to assess the long-term impact of
office redesign on their employees’ satisfaction with the physical environ-
ment and productivity. Employees’ satisfaction with their work environment
is important to organizations, as it has been shown to be directly related to
employees’ job satisfaction and indirectly related to commitment and turn-
over intentions (Carlopio, 1996).

There are many different types of office designs, ranging from traditional,
private offices to open offices. Open offices also range in their design com-
plexity from the “bull pen” in which the desks are arranged in neat rows to
“landscaped”—or Biirolandschaft—offices that include “systems furniture”
and panels of varying heights. In open offices, people who work together are
physically located together with the geometry of the layout reflecting the pat-
tern of the work groups. The various areas can be separated by plants, low
movable screens, cabinets, shelving, or other furniture (Sanders & McCormick,
1993). Thus, within the broad category of open office, fine-grained differ-
ences can be rendered. For example, the number of partitions surrounding
employees’ workspaces, spatial density (the amount of usable space per
employee), openness (the overall openness of the office or the ratio of total
square footage of the office to the total length of its interior walls and parti-
tions), and architectural accessibility (the extent to which an employee’s indi-
vidual workspace is accessible to the external intrusions of others) (Oldham,
1988; Oldham & Rotchford, 1983) can all vary. For example, Marans and
Yan (1989) divided their national sample of offices into six different design
categories based on the number of walls and partitions surrounding the
employees’ workspace. For purposes of this study, offices were classified
into one of the following five categories: (a) private closed, (b) private shared,
(c) individual open, (d) shared open, or (e) bull pen.

Open offices were designed in the 1950s and reached their height of popu-
larity in the early 1970s, when many companies converted to these types of
designs. Original claims by the designers of open offices were that they cre-
ated flexible space, allowing layout to be more sensitive to changes in organi-
zational size and structure. Workstations can be easily reconfigured at
minimal cost to meet changing needs. It was also believed that the absence of
internal physical barriers would facilitate communication between
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individuals, groups, and even whole departments, which consequently,
would improve morale and productivity. In addition, there was an estimated
20% savings in costs associated with creating and maintaining this type of
office space (Hedge, 1982). Although many claims have been made regard-
ing improvements in communication and productivity with open office
designs, research findings have been mixed, with some studies reporting pos-
itive outcomes such as increased communication among coworkers (Allen &
Gerstberger, 1973; Hundert & Greenfield, 1969; Ives & Ferdinands, 1974;
Zahn, 1991) and supervisors (Sundstrom, Burt, & Kamp, 1980), higher judg-
ments of aesthetic value (Brookes & Kaplan, 1972; Riland, 1970), and more
group sociability (Brookes & Kaplan, 1972), whereas other studies have
reported negative findings such as decreased performance (Becker, Gield,
Gaylin, & Sayer, 1983; Oldham & Brass, 1979), lower judgments of func-
tional efficiency (Brookes & Kaplan, 1972), lower levels of psychological
privacy (Brookes & Kaplan, 1972; Hedge, 1982; Sundstrom, Town, Brown,
Forman, & McGee, 1982; Sundstrom et al., 1980), environmental dissatis-
faction (Marans & Yan, 1989; Oldham & Brass, 1979; Spreckelmeyer, 1993),
fewer friendship opportunities (Oldham & Brass, 1979), supervisor feedback
(Oldham & Brass, 1979), privacy (Brookes & Kaplan, 1972; Hundert & Green-
field, 1969), increased noise (Brookes & Kaplan, 1972; Sundstrom, et al.,
1980), increased disturbances and distractions (Brookes & Kaplan, 1972;
Hedge, 1982; Hundert & Greenfield, 1969; Ives & Ferdinands, 1974; Mercer,
1979; Nemecek & Grandjean, 1973; Oldham & Brass, 1979; Sundstrom,
et al., 1980), and increased feelings of crowding (Sundstrom, et al., 1980).
In a study by Zalesny and Farace (1987), employees relocated from tradi-
tional to open offices. Managers reported that their new work areas were less
adequate than before the office change, that they had less privacy, and that
they were less satisfied with the physical environment. Given these reported
increases in disturbances and distractions, one would expect productivity to
be negatively affected, especially in light of the findings from the Steelcase
(Louis Harris & Associates, Inc., 1978) study in which 41% of a sample of
office workers indicated that the most important office characteristic in get-
ting their work done well was the ability to concentrate without noise or other
distractions. However, these respondents rated the level of noise and other
distractions in their work environments as the third worst characteristic of
their workplace. In a follow-up study 2 years later, more than half of another
sample of office workers reported that quiet was important to completing
their work, yet only 48% reported that they actually experienced quietoffices.
Recent statistics suggest that disturbances from office noise has reached
epidemic proportions, with 54% of a sample of more than 2,000 U.S. and
Canadian office workers in various office plans from 58 different sites
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reporting that they are bothered often by one or more sources of noise, such as
telephones, people talking, ventilation systems, piped-in music, and office
equipment (Sundstrom, Town, Rice, Osborn, & Brill, 1994). Furthermore,
reported disturbances from combined sources of noise were found to be neg-
atively related to environmental satisfaction and job satisfaction. Contrary to
expectations, however, Sundstrom et al. (1994) found no relationship
between disturbances and self or supervisor ratings of performance.

Many companies continue to adopt open office designs primarily because
of the reduced costs in construction and maintenance. However, another rea-
son why open plan offices are so popular is the belief that they facilitate
greater communication, which in turn, facilitates greater productivity (Boje,
1971; Pile, 1978). This belief is based on the social facilitation hypothesis,
which states that performance of routine tasks will improve in nonprivate
areas (Geen & Gange, 1977). The theory suggests that employees who find
their jobs boring may find that contact with other people provides a source of
stimulation. However, Sundstrom (1978) found that social contact can
exceed an optimum level, causing a worker to feel crowded, especially in
areas with minimal privacy. As a result of crowding, discomfort may occur,
which then causes decreased job performance. Research findings have
shown a high correlation between architectural privacy (the visual and acous-
tic isolation supplied by an environment) and psychological privacy (a sense
of control over access to oneself or one’s group), even among people with the
least éomplex jobs (Sundstrom et al., 1980). Furthermore, no relationship has
been found between architectural accessibility and social contact among
coworkers. These findings directly contradict the claims of open office
designers regarding increases in communication. Moreover, whereas one of
the proposed advantages of the open office design was increased communi-
cation, they have actually been found to prohibit confidential conversations
(Sundstrom, 1986). In short, empirical findings suggest that employees pre-
fer privacy over accessibility because of the increases in noise and distrac-
tions experienced in nonprivate workspaces (Sundstrom et al., 1980).

McCarrey, Peterson, Edwards, and Von Kulmiz (1974) suggested that the
findings of lower satisfaction in open offices are due to employees’ perceived
lack of control over input to and from the environment. This occurs through
lack of auditory privacy, lack of personal privacy, and lack of confidentiality
of communications. This is supported by the concept of overload (Cohen,
1978), which posits that workers prefer quiet workplaces where neighboring
coworkers are relatively few and far apart because exposure to sources of
overload can then be controlled. Empirical research on open offices has sup-
ported the theory of overload, finding that employees tend to prefer lower
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levels of spatial density in their work areas and a greater number of partitions
(Oldham, 1988; Oldham & Rotchford, 1983).

Not all research findings have shown that open offices cause employees to
suffer from their working conditions. Even among those who do report com-
plaints, they often are not directed at the same problems, and different indi-
viduals do not report suffering with the same severity (Wineman, 1986).
Overall, however, research shows that employees experience increases in
physiological and psychological stress after moving from conventional
offices to open offices (Brookes & Kaplan, 1972; Wineman, 1986). In addi-
tion, higher levels of satisfaction have been found among those in conven-
tional private offices compared with those in open plan offices (Sundstrom
et al., 1980).

The majority of complaints associated with open offices appear to focus
on the immediate increase in distractions and disturbances (Hedge, 1982). It
may be that at first, the increase in noise negatively affects worker productiv-
ity. However, there may be a habituation process to these disturbances and
distractions, which would cause productivity to return to original levels fol-
lowing an adjustment period. Many of the findings in this field are confounded
with the element of change, as the studies cited investigated employees’ reac-
tions to the immediate changes in office design. Often, researchers examine
employee reactions following organizational moves from conventional pri-
vate offices to open plan offices without any follow-up measures. An exam-
ple of the potential problem this can pose is illustrated in a study by Sund-
strom et al. (1980) in which employees who had worked in their offices for at
least 6 months reported no relationship between their office design and
amount of social contact with their coworkers. The authors noted that these
findings are inconsistent with previous research and speculated that moving
into an open office may create increased interaction only for a short period,
after which people revert back to their earlier habits and develop ways of reg-
ulating their social contact. Similarly, it is possible that many of the com-
plaints associated with open offices are simply due to the stress associated
with the changes. Perhaps once employees have had time to adapt to their
new environment, negative attitudes lessen or disappear altogether.

To date, only one study by Stokols, Churchman, Scharf, and Wright
(1990) has investigated office workers’ reactions to environmental changes in
their offices over time. The researchers assessed employees’ change desir-
ability, exploratory style, job satisfaction, and perceptions of the quality of
the social environment and the overall quality of work activities either prior
to or following office renovation or relocation. The participants experienced
either (a) no relocation or renovation, (b) on-site renovation only, (c) short-
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distance relocation to a building across the street, or (d) long-distance reloca-
tion to a building 10 miles away. Contrary to expectations, the level of envi-
ronmental change was not found to be related to employees’ perceptions of
the disruption of the move or renovation. Positive correlations were found
between the degree of environmental change and positive feelings about the
physical environment. Those employees who welcomed the change prior to
the move or renovation subsequently rated the quality of the social environ-
ment at work more positively than those who were initially less optimistic
about the change. However, the authors did not report any changes in the
workers’ satisfaction with the physical environment over time, and they did
not assess office design or how changes in office design were related to
employees’ satisfaction with the physical environment.

This study used a longitudinal research design consisting of three mea-
surement periods to assess employees’ satisfaction with the physical environ-
ment and their perceived job performance after relocating from traditional to
open offices as well as to determine if these measures changed over time.
Data were collected prior to the relocation, shortly following the move, and 6
months after the move. Employees were surveyed using the following four
outcome variables: (a) satisfaction with the physical environment, (b) per-
ceptions of the physical stress of the office environment, (c) satisfaction with
team member relations, and (d) perceived job performance.

Satisfaction with the physical environment measured the employees’ sat-
isfaction with their office environment with regard to issues such as whether
the employees feel they have adequate work and storage space and whether
the personnel traffic corridors are well defined for traffic flow. Employees’
satisfaction with their workspace or overall environmental satisfaction have
been frequently studied in the literature (e.g., Brill, Margulis, Konar, & Bosti,
1984; Marans & Spreckelmeyer, 1981; Marans & Yan, 1989; Sundstrom
etal., 1982; Sundstrom, 1986) and have been found to be related to job satis-
faction and performance (Sundstrom et al., 1980; Wineman, 1986).

Perceived physical stressors assessed employees’ satisfaction with the
physical comfort of the environment, such as whether the lighting, tempera-
ture, and ventilation systems are adequate and whether the noise from tele-
phones and coworkers talking is bothersome. Perceptions of spatial
characteristics, ambient conditions, and psychosocial characteristics of the
office (i.e., lighting, temperature, environmental control, privacy) have been
found to be related to environmental satisfaction (Marans & Yan, 1989;
Spreckelmeyer, 1993) and job satisfaction (Carlopio, 1996; Sundstromet al.,
1994) and indirectly related to organizational commitment and turnover
(Carlopio, 1996).
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Team member relations referred to the extent to which employees feel
they are “part of a team” and their level of satisfaction with the relationships
between themselves and other team members or team leaders. Some
researchers (e.g., Boje, 1971; Pile, 1978) have posited that open offices facili-
tate social interaction, which subsequently increases productivity.

Last, perceived job performance assessed employees’ satisfaction with
their productivity levels and whether the office environment affects their
ability to work. Questions addressed whether the employees feel they are
able to complete their assigned tasks and meet deadlines, whether they have
adequate access to necessary resources, whether they are able to stay
focused and “on task,” and whether the office design facilitates privacy and
confidentiality.

This study investigated whether the aforementioned variables were
related to the relocation from traditional to open offices both initially and
over an extended period of time. It was expected that employees’ levels of sat-
isfaction with the physical environment, physical stress, and performance
would decrease initially and that their satisfaction with team member rela-
tions would increase immediately after the move to the open offices. How-
ever, it was also expected that the employees would adjust to their new
environment and that their reported levels of satisfaction with the physical
environment, physical stress, team member relations, and perceived job per-
formance would all return to their base rates (prior to the move) after the
employees had worked in their offices for 6 months.

The use of office protocols was also measured to determine whether any
guidelines had been established to assist employees in adapting to an open
office design and to determine the extent to which these protocols were fol-
lowed. The protocols were measured on the second and third time intervals
only, as they were designed to assess the practices followed in the open
offices design. Examples of protocols included respecting the privacy of oth-
ers and telephone conversation noise. Research suggests that the use of open
office protocols may help reduce the number of distractions that frequently
arise from the behavior of colleagues (Hedge, 1982).

The implications of this study include both employees’ reactions to the
initial change and the long-term reactions to the new office design. Through
the use of a longitudinal research design, the effects due to change may be
disentangled from the effects of variations in office design. This investigation
also assessed if reported levels of productivity varied following the relocation
and if they returned to initial levels following a period of adjustment.

Downloaded from eab zagepub com al UCSF LIBRARY & CKM on January 22, 2013





286 ENVIRONMENT AND BEHAVIOR / May 2002

METHOD

The organization studied was a large oil and gas company located in west-
ern Canada. The company had contracted the researchers to assess the effects
of a pilot study to determine whether the company should implement the new
office design organization-wide.

Interviews and focus groups were conducted by all three researchers in
June 1997 with organizational employees (clerical, secretarial, and techni-
cal). These were conducted to determine how productivity would be mea-
sured within this organization. During the interview or focus group, the
participants were asked to provide a brief job description and to describe the
tasks they carry out in performing their jobs, how they measure their own pro-
ductivity, and any concerns they might have about the open office design.

Using the information obtained from employees and the existing litera-
ture, a questionnaire was developed. Specifically, factors that affected pro-
ductivity as well as employees’ concerns regarding the new office design
were identified. The surveys were administered at the following three sepa-
rate time intervals: (a) just prior to the relocation, (b) 1 month following the
relocation, and (c) 6 months after the relocation. The surveys were adminis-
tered in August 1997, September 1997, and March 1998, respectively. The
manager in charge of the location distributed the surveys. Employees
returned the completed questionnaires directly to the researchers in sealed
envelopes to maintain confidentiality. Anonymity could not be provided, as
the surveys from the three measurement times were matched according to
name. However, once the surveys were matched, the participants were
numerically coded for data entry. The original surveys were then destroyed.

PARTICIPANTS

A total of 20 employees participated in the interviews or focus groups. The
focus groups ranged in size from 2 to 6 employees. In general, the groups
were homogeneous in composition, with employees from similar areas and
positions interviewed together.

At each measurement period, 80 surveys were distributed, with a total of
21 participants returning all the questionnaires at all three time intervals
(26% response rate). The surveys were distributed by the manager directly to
all employees to complete at their workstations at their convenience, Partici-
pants then mailed all completed questionnaires directly to the researchers.
The questionnaire took approximately 30 minutes to complete. Although
there was a greater response rate at Time 1 and Time 2, a case was only
included in the analyses if all three measurement times were completed.
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There were no differences found between the type of office assignment for
those employees who had completed all three surveys in comparison with
those who had only completed one or two surveys.

The employees (all office staff) reported that they spent, on average, 36%
of their time in the office on the computer, 19% in meetings, 20% performing
desk work, 20% on the telephone, and 7% performing other tasks. Repeated
measures analyses indicated that the amount of time employees spent in
meetings changed from Time 1, with employees spending less time in meet-
ings in the new office design, F(2, 36) = 4.06, p < .03. Follow-up analyses
indicated that the amount of time employees spent in meetings decreased sig-
nificantly from Time 1 to Time 3 only, #(19) = 3.85, p = .001. Thus, the tasks
that the employees engaged in, their team members, and their reporting rela-
tionships all remained constant over the time intervals.

LOCATION DESCRIPTIONS

The offices that workers occupied before the move were located in a high-
rise building in the downtown core of a metropolitan city. These employees
relocated to a building in an industrial park in the same city. In addition to the
building shift, most employees moved from traditional to open offices. Prior
to the move, 76% of the respondents reported they worked in “traditional”
private offices (12’ x 12’, with one worker, one desk, and a door that closed
the room off from the corridor), 16% shared an office with one other worker
(20" x 207, with two workers, two separate desks, no partitions between them,
and a door), and 8% shared an area with two to four other workers where there
were 65-inch partitions between them (see Figure 1).

Following the relocation, 81% of respondents shared space with two to
four other workers in a 14’ x 15’ area with 65-inch partitions between them
(as in Figure 1), whereas 5% worked in a bull pen (30° x 15°, sharing space
with up to nine workers with 65-inch partitions between them; see Figure 2).
The individual workspace dimensions in these two types of workspace were
70" % 100”. In addition, 14% shared a traditional office (20’ x 20’, two work-
ers, two separate desks, and a door).

MEASURES

To measure any fluctuations in organizational productivity, a context-
specific instrument was designed. The survey items were created from the
information obtained in the interviews and focus groups and from the exist-
ing literature (e.g., Carlopio, 1996; Donald, 1994; Stokols & Scharf, 1990;
Sundstrom et al., 1994; Zalesny & Farace, 1987). The participants were

Downloaded from eab.sagepub com at UCSF LIBRARY & CKM on January 22, 2013





288 ENVIRONMENT AND BEHAVIOR / May 2002

T

14'

1 -

-
= =

15

Figure 1: Floor Plans of the Shared Office

instructed to indicate the extent to which they agreed with each of the state-
ments in the survey.

Physical Environment. The Physical Environment subscale consisted of
six survey questions related to the functionality and design of the office
space. Examples of survey items were as follows: “I have enough storage
space at my workspace” and “I have enough work surface area at my work-
space.”” Respondents were asked to indicate on a 5-point Likert-type scale,
ranging from 1 (strongly agree) to 5 (strongly disagree), their agreement with
each statement. In other words, higher scores indicated less agreement or sat-
isfaction, with a response of 3 (neither agree nor disagree) considered neu-
tral. The average Cronbach’s alpha for this measure was .76 over the three
administrations.

Physical Stressors. Physical Stressors was a 5-item subscale consisting of
questions such as “The lighting is appropriate” and “Noises (e.g., phones,
other people talking, ambient background) are not bothersome.” Physical
stress was measured on a 5-point Likert-type scale ranging from 1 (strongly
agree) to 5 (strongly disagree). The 5-item measure produced a Cronbach’s
alpha coefficient of .67.
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Team Member Relations. Team Member Relations consisted of 5 items
related to an employee’s relationship with other members of the team. This
scale included statements such as “I really feel I am part of my team” and
“My team members approach me when needed.” This variable was also mea-
sured on a 5-point Likert-type scale ranging from 1 (strongly agree) to 5
(strongly disagree). The average internal consistency of this scale for the
three administrations was .71.

Performance. Perceived performance was assessed through a 20-item

subscale consisting of items such as “I am able to stay focused and ‘on task’ at
work” and “I am able to complete my planned tasks for the day.” Responses
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ranged from 1 (strongly agree) to 5 (strongly disagree). An average
Cronbach’s alpha of .89 was obtained for the 20-item Performance scale for
all three administrations.

Protocols. The use of office protocols was assessed through 11 survey
items. Respondents were first asked if a particular protocol had been estab-
lished in their work area and, second, to what extent they would agree that the
protocol was followed. If a respondent indicated that a particular protocol
had not been established, the item was coded as zero. Responses to estab-
lished protocols ranged from 1 (strongly agree) to 5 (strongly disagree).
Examples of protocols include “telephone conversation noise” and “use of
breakout rooms (private meeting rooms used for meetings or private tele-
phone conversations).”

Items from the Physical Environment, Physical Stress, Team Member
Relations, and Performance subscales were presented in a random order on
the survey. The 11 protocols were grouped together at the end of the question-
naire. See the appendix for survey questions.

RESULTS

The means, standard deviations, and correlations of all measures for all
three measurement times are presented in Table 1. Graphical representation
of the mean differences for all the measures over time are presented in Figure
3. Four separate within-subject, repeated measure analyses were carried out
using the MANOVA program of SPSS to analyze whether employees’ satis-
faction with the physical environment, physical stress, team member rela-
tions, or performance had changed over time.

The main effect of time was significant for the Physical Environment
subscale, F(2, 40) = 33.44, p < 0.01, n* = 63. Follow-up paired comparisons,
using a Bonferroni alpha correction of 0.02, showed a significant difference
in respondent scores from Time 1 to Time 2, #(21)=-7.06, p <0.01, and from
Time 1 to Time 3, #(21)=-5.47, p <0.01 (Dunn, 1961). These results indicate
that the employees were significantly less satisfied with the physical environ-
ment of the open office design. Furthermore, this dissatisfaction remained
constant from Time 2 to Time 3, indicating that the employees had not
adapted to the change.

For the Physical Stressors subscale, the main effect of time was found to
be significant, F(2, 40) = 25.06, p < 0.01, 1> = .56, for the three time periods.
Follow-up paired comparisons, using a Bonferroni alpha correction of 0.02,
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Figure 3: Employees’ Mean Levels of Satisfaction With the Physical Environment,
Physical Stress, Team Member Relations, and Performance Over Time

showed a significant difference in respondent scores from Time 1 to Time 2,
#(25) =-5.63, p < 0.01, and from Time 1 to Time 3, #(22) =-5.09, p < 0.01.
These results indicate that the employees were significantly less satisfied
with the physical stress of the open office design. Once again, this dissatisfac-
tion did not abate from Time 2 to Time 3, suggesting that “adaptation” had not
occurred.

The main effect of time was significant for the Team Member Relations
subscale, F (2,40)=11.74, p <0.01,17* = .37. Follow-up paired comparisons,
using a Bonferroni alpha correction of 0.02, showed a significant difference
in respondent scores from Time 1 to Time 2, #(21) = -3.58, p = 0.001, and
from Time 1 to Time 3, #(21) = -3.85, p = 0.001. The results indicate that
employees were significantly less satisfied with team member relations in the
open office design. Furthermore, employees’ dissatisfaction with team mem-
ber relations in the open offices did not lessen after the participants had been
in their new offices for 6 months.

The main effect of time was significant for the Performance subscale, F(2,
40) = 36.22, p < 0.01, * = .64, for the three time periods. Follow-up paired
comparisons, using a Bonferroni alpha correction of 0.02, showed a signifi-
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cant difference in respondent scores from Time 1 to Time 2, #25) =-6.16,p <
0.01, and from Time 1 to Time 3, #(21) =-5.64, p < 0.01. These results indi-
cate that the employees were significantly less satisfied with their perceived
job performance in the open office design. Once again, this dissatisfaction
did not lessen over the course of this investigation.

A paired ¢ test was conducted to analyze whether the establishment and
use of protocols had changed after employees had been in the new offices for
6 months. The main effect of time was not significant for protocol use, #(25) =
—1.62, p = .12, from Time 2 to Time 3. The response frequencies for Time 3
reveal that the majority of the employees reported no protocols existed.

DISCUSSION

The data show that in all categories and for most questions, employees
appear to be negatively affected by the relocation to open offices, reporting
decreases in their satisfaction with the physical environment, increases in
physical stress, decreased team member relations, and lower perceived job
performance. These results clearly indicate that not only was there an initial
decrease on these dimensions but also that this dissatisfaction did not abate
over time. In fact, satisfaction with team member relations was lowest after
the employees had been in the new location for 6 months. This indicates that
the employees did not adapt to the new office environment but rather contin-
ued to find the increase in the number of disturbances and distractions
counterproductive.

The results are consistent with those from case studies by Hedge (1982)
and Sundstrom et al. (1980), in which increased environmental openness and
accessibility were related to increased disturbances and decreased privacy.
Sundstrom et al. found that employees with the most demanding jobs were
most negatively affected by the conditions of the open office, as they were
most likely to require privacy and quiet to perform their jobs; however, the
researchers also found that for all types of jobs studied, participants generally
preferred privacy over accessibility. Sundstrom et al. also found a positive
correlation between privacy and performance, even among those employees
with the least complex jobs.

The findings of this study should be interpreted in light of recent research
by Marans and Yan (1989), Sundstrom et al. (1994), and Spreckelmeyer
(1993), which suggest that small-scale attributes such as lighting at the work-
station, size of individual work surfaces, office privacy, and noise account for
incremental variance in employees’ satisfaction with their work environment
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above and beyond office design alone. Marans and Yan concluded that office
design does not contribute to our understanding of why some workers in open
offices are satisfied with their workspaces whereas others are not and suggest
that the degree to which open offices are successful will depend largely on
specific space considerations, including adequate storage and work surface
areas. However, in this study, analyses of individual items assessing noise,
lighting, adequacy of work surface area, and adequacy of storage area indi-
cate no significant differences in employees’ satisfaction with these office
characteristics following the relocation to open offices.

Previous research indicates that the most frequently reported disturbances
in open offices are from the behavior of coworkers rather than from office
machinery (Hedge, 1982). This would suggest that open office protocols may
be helpful in controlling the behavior of coworkers and decreasing the num-
ber of disturbances. Hedge recommended “educating the users of open-plan
offices on how to behave in, work in, and generally use it to maximum bene-
fit” (p. 539). The data from the present study also emphasize the lack of estab-
lished protocols in the new open offices, with the majority of employees
reporting that no protocols had been established. Furthermore, the results
show that this has remained constant over the course of the study, with no pro-
tocols having been established even after 6 months in the open offices. An
interesting follow-up to this study would be to train the employees in the use
of open office protocols to assess if their subsequent levels of environmental
satisfaction improve.

The findings are particularly interesting in light of the fact that advocates
of open offices contend that they facilitate communication, particularly
among team members located in proximity to one another (Allen &
Gerstberger, 1973; Hundert & Greenfield, 1969; Ives & Ferdinands, 1974,
Zahn, 1991). However, the results of this study are consistent with those of
Sundstrom et al. (1980), Cohen (1978), and Sundstrom (1986) and suggest
that open offices do not facilitate communication among coworkers. In fact,
employees often feel that open office designs decrease communication
because they prohibit confidential conversations.

The primary complaints listed by employees were lack of privacy and con-
fidentiality and increased noise. Therefore, we recommended to the organi-
zation that additional break out rooms for private conversations, meetings,
and phone calls be provided. Second, we recommended that open office pro-
tocols be established and their practice be encouraged to assist employees in
adapting to the new office design. Last, we recommended that additional
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space be provided to those employees who had reported their work and stor-
age areas were inadequate. Research by Spreckelmeyer (1993) and Marans
and Yan (1989) suggested that the amount of working surface, storage areas
and space, and ambient office space are predictive of employee satisfaction
with the office environment. Moreover, the perceived adequacy of office
space was found to be more important than the actual amount of space pro-
vided to employees.

Several limitations of this study must be mentioned. The first is the small
sample size and the attrition of participants throughout the investigation.
Although there were no apparent differences between those employees who
returned all three surveys and those who returned only one or two, this possi-
bility cannot be ruled out. Had a larger sample size been obtained, the results
may have been different. At minimum, the power of the analyses was limited
due to the restricted sample size. The effect sizes indicate, nonetheless, that
the statistically significant results have practical utility, with the variance
accounted for in the dependent measures ranging from 37% to 64%.

A second limitation of the study was the lack of objective measures. All
the data gathered were strictly based on self-reports of employee perceptions
of performance and satisfaction. It would, of course, be preferable to have
been able to compare employees’ perceptions to hard data such as perfor-
mance appraisals by supervisors or sales figures. Unfortunately, these data
were not available due to organizational constraints. Without this informa-
tion, it is impossible to assess if employees’ dissatisfaction with the new envi-
ronment is directly affecting their productivity.

One final limitation of this study is the lack of a control group. As this
investigation was a field study, there are many possible intervening variables
that may have been in operation. Once again, it unfortunately was not possi-
ble to obtain these data. Therefore, it cannot be stated for certain if the
changes observed in satisfaction were solely due to the new open office envi-
ronment or if other organizational events may have also influenced the find-
ings. Despite these limitations, this study is important for two reasons. First,
as a field study, the individuals surveyed were those working in real jobs in
actual offices. Second, the longitudinal research design assessed both the
immediate and the long-term consequences of moving from private offices to
open offices. This allows for the impact of the immediate change to be disen-
tangled from the long-term impact of the open office design on employee sat-
isfaction with the physical environment and their perceived job performance.
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APPENDIX
Survey

Indicate the extent to which you agree with each of the following statements:
Performance

1

VoA

10.
1.
12,
13.

14.
15.
16.
17.
18.
19.
20.

. The general office layout facilitates team work.
2.
3.

I am able to stay focused and “on task” at work.

Formal client (including internal employee) feedback about my work is posi-
tive.

There are places for me to go to have privacy.

I have easy access to information that I need to do my work.

1 am able to be productive in my present workspace.

1 am easily distracted by others’ conversations (reverse coded).

I am able to meet my personal performance goals and objectives.
Peer feedback about my work is positive.

I am able to maintain my knowledge about new technology.

I can easily accommodate a drop-in visitor at my workspace.

1 am able to deal effectively with unanticipated problems.
Informal client (including internal employee) feedback about my work is
positive.

I am able to complete my planned tasks for the day.

1 have easy access to equipment that I need to do my work.

It is easy to have a one-on-one conversation at my workspace.

I am located close to people I need to talk with in my job.

I am able to meet deadlines.

Leader and/or supervisor feedback about my work is positive.
My group/team works cohesively.

Team member relations

I.
2.
3.
4.
5.

I really feel I am part of my team.

It is easy to ask advice from anyone here.

I look forward to seeing the people at work each day.

I like having the team leaders located with the rest of the team.
My team members approach me when needed.

Physical environment

S S

I feel personally safe coming to and going from work.

I have enough storage space at my workspace.

Personnel traffic corridors are well defined.

I have enough work surface area at my workspace.

I am able to take a break away from the office (e.g., at lunch).

Confidential and/or sensitive information is handled well in the present office
layout.

Physical stressors

1.
2.

The lighting is appropriate.
Noise (e.g., phones, other people talking, ambient background) is not bother-
some. '
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3. The air quality (ventilation) is adequate.
4. The air temperature is appropriate.
5. There is enough natural light at my workspace.
Looking at the following protocols regarding working in an open-air environment
indicate
1. whether the protocols have been established in your work area, and
2. if they have, to what extent you would agree that they are always followed.
Protocols
face to face conversational noise
telephone conversational noise
meeting noise
use of “‘breakout rooms”
use of social spaces and/or common areas
odors (e.g., food, cologne, perfume)
appropriate traffic flow for workers and/or visitors
respecting the privacy of others
use of radios
personal space “markers” (e.g., plants, photos, posters)
borrowing materials (e.g., manuals)

OV NAUL A WD =

——
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This article investigates the hypothesis that office type has an influence on
workers’ health status and job satisfaction and 469 employees in seven differ-
ent types, defined by their unique setup of architectural and functional fea-
tures, have rated their health status and job satisfaction. Multivariate
regression models were used for analysis of these outcomes, with adjustment
for age, gender, job rank, and line of business. Both health status and job sat-
isfaction differed between the seven office types. Lowest health status was
found in medium-sized and small open plan offices. Best health was among
employees in cell offices and flex offices. Workers in these types of offices
and in shared room offices also rated the highest job satisfaction. Lowest job
satisfaction was in combi offices, followed by medium-sized open plan
offices. The differences between employees could possibly be ascribed to
variations in architectural and functional features of the office types.

Keywords: office type; employees; health; well-being; job satisfaction

Introduction

A limited amount of research has focused on the influence the building
environment and its architectural features have on human health (Evans &
McCoy, 1998). The majority of research projects illuminating environmen-
tal influences on health and well-being have either focused on natural envi-
ronmental features (e.g., Hartig, Mang, & Evans, 1991; Kaplan, 1995) or

636

Downloaded from eab sagepub com at UCSF LIBRARY & CKM on January 22,2013





Danielsson, Bodin / Office Type in Relation to Health 637

on ambient conditions such as light, noise, and air quality (e.g., Bengtsson,
2003; Bystrom, 1999; Heerwagen, 1990; Kiiller & Lindsten, 1992;
Lahtinen, Sundman-Digerts, & Reijulas, 2004; Veitch, 2001). The influence
of color (e.g., Dahlin, 1999; Erikson & Kiiller, 1983; Hard, Kiiller, Sivik, &
Svedmyr, 1995) and density (e.g., Evans, 1979; Stokols, 1976; Wochel &
Teddlie, 1976) on human behavior and physiology has also been studied.

Some research studies have focused on therapeutic environmental fac-
tors (see review by Fischl, 2004) in built environments. The research that
exists in this field concerns health care facilities of some sort (e.g., Canter
& Canter, 1979; Fischl, 2004; Shepley & McCormick, 2003; Ulrich, 1984,
2001), and there is little emphasis on the built environment’s influence on
employees’ health and well-being in office environments. In fact, most
occupational health and stress research is conducted among blue-collar
workers and workers in health care and service occupations, such as
cashiers and bus drivers, and not among white-collar workers.

Most of the research that deals with the office environment is found in the
field of management-oriented research (McCoy, 2002). According to McCoy
(2002), it is primarily focused on organizational and business trends,
organizational structure, and strategies. Employee performance has been of
specific interest in this field of office research (see €.g. Becker, 1995;
de Croon, Sluiter, Kuijer, & Frings-Dresen, 2005; Sundstrom, Burt, & Kamp,
1980; Sundstrom, Town, Rice, Osborn, & Brill, 1994; Weinstein & Weinstein,
1979; Veitch & Gifford, 1996). Within this field, the office environment is seen
as a management tool and the physical setting as a device to achieve higher
work efficiency, better interaction among employees, and a change in
managerial behavior. The aim is to have more motivated employees, which
will result in the generation of higher profits (e.g., Becker, 1982; Brill,

Authors’ Note: The authors express their gratitude for valuable inputs in this article by
Magnus Ronn, associate professor at the School of Architecture and Built Environment in
Stockholm, Sweden; Anita Girling, associate professor at the Division of Human Work
Sciences/Engineering Psychology, Lule& University of Technology, Luled, Sweden; and Téres
Theorell, MD, professor emeritus, National Institute for Psychosocial Factors and Health, and
the Department of Public Health Sciences, Karolinska Institute, Stockholm, Sweden. We are
thankful to Ingliss Bryngelsson for her help in developing the database, as well as help in data
management. This research was supported by AP-Fastigheter (AP Real Estates), who provided
most of the financial funding to carry out this project. Offecct AB and the Helgo Zetterwall
Foundation have provided additional financial support. Correspondence concerning this arti-
cle should be addressed to Christina Bodin Danielsson, Roslagsgatan 37, 113 54 Stockholm,
Sweden; e-mail: christina.bodin.danielsson@bredband.net
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Margulis, & Konar, 1984; Brill, Weidemann, Alard, Olson, & Keable, 2001;
Davis, 1984; Herzberg, Mausner, & Bloch Snyderman, 2003; Mazumdar,
1992; Steele, 1973; Vischer, 1996).

Job satisfaction has been defined as a “pleasurable or positive emotional
state, resulting from the appraisal of one’s job experiences” (Locke, 1976,
p. 1300). In striving to achieve a more motivated and better performing
workforce, job satisfaction plays a key role. Job satisfaction and health
status among employees are most likely related to each other.

We know that psychosocial environment,' which is a fundamental part
of job satisfaction, has a well-documented influence on health among
employees (Beehr, 1995; Kahn & Byosore, 1992; Karasek & Theorell,
1990; Lu, 1999; Siegrist, 2003). There is, however, a lack of knowledge
about the influence of the office environment on different aspects of job sat-
isfaction. Though the perception that privacy influences job satisfaction has
been investigated, and a relation between reduced privacy and low job sat-
isfaction in open workplaces has been detected (e.g., de Croon et al., 2005;
Duvall-Early & Benedict, 1992), these reviews do not investigate differ-
ences between various types of open plan offices.

Some environmental psychology and architectural research has been con-
cerned with the influence of office environments on creativity and interaction
(de Croon et al., 2005; McCoy, 2000; McCoy & Evans, 2002; Proshansky,
Ittelson, & Rivlin, 1976; Rapoport, 1990; Stokols, Clitheroe, & Zmuidzinas,
2002; Soderberg, 1993, 2003). With regard to environmental satisfaction in
offices, the characteristics of the physical environment have been of interest, for
example specific design features in office environments, such as workstation
size, partition height, etc. (Charles & Veitch, 2002), or furniture design and office
layout (Marquardt, Veitch, & Charles, 2002). Here, a special concern has been
environmental satisfaction with open plan offices (e.g., Hedge, 1982; Sundstrom
et al., 1994). The empirically based office research that does exist mainly deals
with attitudes toward organizational changes. A large part of this research con-
sists of postoccupational evaluations to compare attitudes among employees
(Marans & Spreckelmeyer, 1981). The attitude between employees in conven-
tional, closed offices to those among workers in open plan office environments
has been of specific interest in this context (e.g., Brookes & Kaplan, 1972;
Oldham & Brass, 1979). In this context, the study by Stokols and colleagues on
the experience of different levels of changes between different office environ-
ments is worth mentioning (Stokols, Churchman, Scharf, & Wright, 1990).

As this review shows, the field of office research is comprehensive and
spans a variety of different aspects of the office environment in its search
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for knowledge about the influence of the environment on employees. To the
best of our knowledge, there is, however, no research comparing different
open plan offices when studying environmental influence on employees,
apart from studies on the cell office compared to open plan offices in gen-
eral. In reality, there exist a wide variety of office types, where employees
share workspaces that differ from each other not only in whether they have
an open plan layout but also with regard to other distinctive features.

Purpose

This article attempts to approach the question raised by Evans and
McCoy (1998) by investigating the influence of office environment on
employee health status and job satisfaction. The question raised is, “Is there
any difference in self-reported health status and job satisfaction among
employees in different office types (here defined by their architectural and
functional features)? If so, can these differences be traced to the architec-
tural and functional features that define the different office types?” The
hypothesis is that office type has an influence on employees’ health status
and job satisfaction.

Aiming to fill the gap in our knowledge on how the physical environ-
ment in offices influences employees’ health status and job satisfaction, it
is important to recognize architectural and functional features other than
plan layout. This study, therefore, applies more distinctive definitions of
office types when comparing health status and job satisfaction among
employees in different offices.

Because there appears to be a relationship between job satisfaction and
the general health and well-being of the individual, both issues are of inter-
est in this study.

The office environment is complex, and there is more than one environmental
factor influencing an individual. Environmental factors may act additively
or symbiotically, and they may have a mediating effect on each other. This
study, therefore, relates the physical and functional features of the seven
identified office types—and not just one single environmental factor—to
self-reported health, well-being, and job satisfaction among employees.
Office type is to be considered as a multifactorial variable manifesting a
combination of architectural and functional features that, additively or
symbiotically, defines the unique office type.

In summary, the main hypothesis of this article is that office type has an
impact on employees’ self-reported health status and job satisfaction.
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Method

Sample

A convenience sampling method was used. Prior to data collection, the
first author inspected 30 offices to examine whether they fitted one of the
seven office definitions (see the section on “Office definitions” below).
The management of the offices that fitted the definitions was then asked
whether they wanted to take part in the study, which the majority (n = 26)
decided to do. The companies who decided to take part in the study
appointed a contact person, usually a middle manager at the specific office
division that was of interest, or someone from the human resource depart-
ment. The individual respondents were asked, either by the company man-
agement or by the contact person, whether they wanted to take part in the
study. Participation was voluntary. Information about the purpose of the
study was given either by e-mail to each respondent or in a personal pre-
sentation given by the first author, depending on the individual company’s
requirements.

The response rate was 72.5% (men 68%, women 74%). Questionnaires
were received back from 491 office employees (men n = 247, women n =
236, no information on gender 1 = 8; mean age 41 years, range 21-64 years)
and form the base of the study. Twenty-six different companies or divisions
in larger companies in the Stockholm area, Sweden, participated. The char-
acteristics of the companies varied because some were small, local compa-
nies, whereas others were large, international companies. The number of
employees in the offices represented in the sample ranged from 10 to about
100 employees. Great importance was given to selecting companies that
belonged to different lines of business. This was done to achieve a variety
of different corporate cultures and values.

Some companies/divisions included up to four different office types,
whereas others consisted of a single office type (see Table Al in the
appendix). In the multivariate analysis, 22 subjects were excluded
because of (a) employment in the service sector (three subjects; too few
to be analyzed), (b) missing information on the prespecified confounders
(16 subjects), and (¢) missing information on office type (three subjects).
Consequently, 469 out of the 491 subjects remained for the analysis (see
Figure 1). The number of employees in the different office types varied,
ranging from 131 employees in cell offices to 26 employees in shared
room offices.
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Figure 1
Exclusion of Subjects From Study Base for Multivariate Analysis

Subjects included in the study base (n=491)

491

— Service sector (three subjects) excluded (three is too small a number for the analysis)

488

——» Missing data for confounders (age, gender, job rank, and line of business), 16

l subjects

472 — No proper specification of office type, three subjects
469 Number of subjects available for the multivariate analysis
Office Definitions

To compare the different office environments it was necessary to cate-
gorize them. Traditionally, there are two main methods of defining office
environments, either by spatial organization or by work organization. There
are limitations to using only one method because both factors influence the
office employees. The office definitions used here are unique combinations
of architectural features and functional features that define each of the
seven office types (see Table 1).

The most dominant architectural feature is spatial organization. The
functional features are based on the actual work taking place in the office.
The seven office types used in the study are drawn from work by Ahlin and
Westlander (1991) and Duffy (1999). The office types are the cell office,
shared room office,? small open plan office, medium-sized open plan office,
large open plan office, flex office, and combi gffice.® Open plan offices exist
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Table 1

Office Types Defined by Different Architectural

and Functional Features

Office Type

Characteristics

1. Cell office
Architectural features:

Functional features:

2. Shared room office
Architectural features:

Functional features:

Comments:
Open plan offices:
3. Small open plan

4. Medium-sized open plan

5. Large open plan

Architectural features:

Functional features:

Comments:

Single room office

Rooms along the fagade of the building offering every
room access to a window; consequently, long corridors that
connect small offices to each other distinguish the plan
layout.

Most of the amenities are found within the room.

The office work is characterized by independence and is
of concentrated nature.

2 to 3 people share a single room

Workstations are often freely arranged in the room,
sometimes with screens or other divisional elements to
provide privacy at the individual workstation. Roommates
share a window or windows.

Most of the amenities are normally found outside the
shared room office. The shared room office for team-based
work often has work facilities in the room. People sharing
a room tend to have similar work assignments. The
team-based shared room office is characterized by
interactive project work.

This office type is often a consequence of lack of space

4 to 9 persons/room

10 to 24 persons/room. This is the most common size for
open plan offices in Sweden.

>24 persons/room. This type of office is not very common
in Sweden but fairly common in the U. S.

A shared room with workstations that are often freely
arranged in groups. Screens between different workstations
reduce noise and provide some privacy at the individual
workstation. There are no individual windows.

Sometimes amenities can be found at the individual
workstation. Employees mainly work individually, with
routine-based work and low levels of interaction.

The purpose of the open plan office is to be flexible to
organizational change and to handle changes without any
need for reconstruction.

(continued)
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Table 1 (continued)

Office Type Characteristics
6. Flex office No individual workstation
Architectural features: Often an open plan office, though not a defining feature,

the flex office includes “backup spaces” that enable
concentrated work, private phone calls, meetings, etc.
Dimensioned for <70% of the workforce to be present
simultaneously; based on expected illness, work outside
the office, etc.

Functional features: Depends on good information technology to enable
employees to choose workstation freely—in the office as
well as outside the office. Shared amenities in common
spaces. No ability to “personalize” the workstation.

Comments: This is the most flexible office type—both furniture and
employees are flexible.

7. Combi office Employees spend >20% of their time at workstations other
than their “own,” team-based work.
Architectural features: No strict spatial definition, but the combi office does

contain individual workstations in either an individual
room or an open plan office. There is access to “backup
spaces” that enable work activities that cannot take place at
the personal workstation, such as specific work functions,
full-time project rooms, meeting rooms, etc.

Functional features: Teamwork and the sharing of common amenities define this
office type. The office work is independent in its character,
as well as interactive with colleagues in teamwork. The
teams move around in the office on an “as-needed basis” to
take advantage of a wide range of common facilities.
Shared work facilities in common spaces.

in a great variety, with different subdivisions, ranging from four persons to
a room to more than 100 people in a shared, common space. Consequently,
a further subdivision of this office type was made into three groups based
on the number of people sharing the same workspace: The small open plan
office is said to have between four and nine persons to a room, whereas the
medium-sized open plan office has between 10 and 24, and the large open
plan office has >24 persons sharing the office space. The small open plan
office is based on group psychological theories, which suggest that this
smaller group size enhances group identity (Svedberg, 1992). The medium-
sized open plan is an established office type in office design in Sweden
called “storrum” (large room office; Christiansson & Eiserman, 1998).
Neither the quality of architectural details and environmental differences
(e.g., height and material on partitioning systems and amount of window
space available) nor differences in density define the office types. The seven
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office types act as broad categories, and there are variations between, as well
as within, the office types concerning these aspects. The cell office stands
out as the clearest definition because all other office types mean sharing the
workspace and amenities between employees to varying degrees.

Sociodemographics

Background data on age, gender, job rank, and line of business for
respondents is given in Table 2.

The 469 office workers had a fairly uniform distribution with regard to age and
gender, the middle-low job rank being the largest category, including 50% of the
subjects. Media/Information Technology (IT) was the most frequent line of busi-
ness. The four background factors described above were considered as confounders
in the multivariate analysis. Specific characteristics of the office types represented,
and substantial deviations of these from the total group, are described below.

Cell office. There were more men than women and higher job ranks in
this office type compared to the total group. The cell offices in the sample
dominated in the technical/professional sector and were underrepresented
in the media/IT sector.

Shared room aoffice. This category was the one with two to three persons
to a room. Compared to the total figures, this group was younger, with
. slightly more men, a tendency toward lower job ranks, and a lower per-
centage in the media/IT sector.

Small open plan office. This was the category with four to nine persons to
an office. Respondents in this category were somewhat older, and had middle-
low and low job ranks. Very few worked within the technical/professional
sector. There were slightly more women than men in this type of office.

Medium-sized open plan office. This category was the one with 10 to 24
persons sharing the office space. This category included fewer young
people and had the highest percentage of women. There were few high job
ranks and few technical professions in this category.

Large open plan office. This was the category with >24 persons to a
room. With respect to age and gender, this group was similar to the
medium-sized open plan group, and as a specific feature, it had the largest
deviations from the total group with respect to having a high percentage of
subjects in business and administrative management and a low percentage
in personal and economic guidance.
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646  Environment and Behavior

Flex office. This category had an overrepresentation of women and
almost everyone was working in the media/IT line of business, or in the per-
sonal or economic guidance line of business. The distribution of job ranks
in flex offices was similar to the overall distribution of job ranks in all office
types, with the majority of employees in this category occupying middle-
low job ranks. The next largest group was found in high job ranks.

Combi office. This group deviates from the total group in every way,
with younger people and men dominating it. It included fewer low-ranked
jobs and had a high percentage of respondents working in the media/IT.

Questionnaire

The questionnaire used was a combination of three questionnaires that
together covered the domains of (a) health and well-being, (b) satisfaction
with the psychosocial work environment and the work itself, and (c) the
physical environment and architectural design (see appendix for details).
For each domain, well-known and validated questionnaires were used
(Lindstrém et al., 1997; Séderberg, 1993; Vischer, 1996). In total, the ques-
tionnaire covered 141 items, some of which had subquestions. The scales
varied from two-scaled items to six-scaled items. Out of all of the ques-
tions, 20 covered the general background of the respondent and 86 covered
health and job satisfaction. These 106 questions will be analyzed here. The
35 questions covering architecture and physical environment are analyzed
elsewhere (Danielsson & Bodin, in press).

The questionnaire was distributed directly to the respondents by the con-
tact person or to their mailboxes at the office. The respondents returned the
questionnaires to the first author by mail.

Outcome variables. The following three indicators measured the respon-
dents’ health status: (a) sick leave, which was subdivided into “no sick
leave” and “long sick leave”; (b) general health; and (c) physical and psy-
chological problems.

Emotional health was measured by the following variables: (a) efficiency,
(b) accuracy, (c) calm and harmony, (d) energy, and (e) sadness and depres-
sion. Also, quality of sleep was measured by one outcome variable.

Here, job satisfaction is defined as satisfaction with the psychosocial
work environment and attitude toward work itself. The psychosocial work
environment was measured by three outcome variables, (a) work demands,
(b) leadership, and (c) cooperation. The attitude toward work itself was
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measured by two variables, (a) goals at work, and (b) satisfaction with work
(see appendix for details).

The outcome variables were categorized into two categories, which were
determined before the analysis. Details of this dichotomization can be
found in the appendix.

In addition to the outcomes defined from individual items, we formed
three summary scales as sums of the number of items, with inferior out-
comes for health, emotional health, and job satisfaction, respectively. For
health, this sum had a possible range of 0 to 3 (“sick leave >7 days” was
included in the sum, but not “any sick leave”). For emotional health
(including quality of sleep), possible scores ranged from O to 6, whereas for
job satisfaction, they ranged from O to 5. In effect, the range shows the
number of questions within each outcome domain. These summary scales
are an attempt to analyze the overall outcome in the three domains of health
and job satisfaction.

Statistical Methods

Univariate as well as multivariate regression was used to analyze the
outcome variables. For the dichotomous outcomes, a logistic regression
model was used; for the summary scales, we used a Poisson regression
model. For both models, the same set of explanatory variables was used. In
accordance with the aim of this study, the main explanatory variable was
office type. The seven office type categories defined previously were used,
and prior to the analysis, cell office was chosen to represent the reference
category with which the other office types were compared.

In the univariate analyses, office type was the only explanatory factor
included. Other factors known to affect health and job satisfaction could not,
however, be controlled for by the study design and therefore had to be treated
as confounders. Consequently, gender, age, job rank, and line of business
were added to the multivariate regressions. All the model’s confounders were
treated as categorical variables, with age defined as a three-categorical vari-
able with the age groups 21 to 34 years, 35 to 49 years, and >49 years. These
cutoff points were chosen to form groups of about equal size.

Gender is, by definition, a categorical variable. The categories used for
job rank were (a) high job rank, which included specialists and higher exec-
utives; (b) middle-high job rank, which included project leaders and depart-
ment supervisors; (c) middle-low job rank, including white-collar workers
and academics; and (d) low job rank, that is, lower white-collar workers and
the service professions (e.g., janitors). Both high job rank and middle-high
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job rank are job positions that include leadership of some sort, or specialist
competence. Line of business had four categories, namely, (a) the media/IT;
(b) personal and economic guidance; (c) technical professions; and (d)
business administration/management.

The statistical outcome parameter in the logistic regression is the odds
ratio (OR), whereas in the Poisson model, it is the relative risk (RR). Both
these parameters estimate differences in risk from the prechosen reference
category, that is, the cell office. ORs and RRs = 1.0 indicate no difference,
whereas ORs or RRs >1.0 indicate a higher risk for inferior health and low
job satisfaction compared to the cell office. The estimates are supplemented
with 95% confidence intervals (95% Cls). Statistical significance for the
hypothesis that the variation in outcome between the seven office types is
greater than chance is reported using probability values (p values), and the
statistical significance was set at p < 0.05.

In both regression models, the special feature of the sampling design
was considered, and all estimates were calculated with allowance for this
fact. This sampling design included a primary sampling unit, the company,
and a secondary sampling unit, the subjects, that is, clustered observations
within the primary sampling units. Hence, our analysis was consistent with
the multilevel or hierarchical structure of the data.

Processing of statistical data and the estimation of regression models were
done using the statistical software packages STATA, version 9 (StataCorp,
College Station, TX, USA), and Statistix, version 8 (Analytical Software,
Tallahassee, FL, USA). The structure used to specify the regression models
is given in Vittinghoff, Shiboski, Glidden, and McCulloch (2005).

Results

Perceived Health and Well-Being

In Table 3, the univariate analysis showed statistical significance for
office type for any sick leave and general health (p = 0.006 and 0.018,
respectively). For physical/psychological problems, there was borderline
significance (p = 0.07), whereas the variation in the proportion of sick leave
for more than 1 week did not differ significantly between the office types
(p = 0.43). With allowance for confounders in the multivariate analysis, a
statistically significant difference was still found for the outcome of any
sick leave (1-365 days/year) (p = 0.02). In other words, confounding
affected the univariate analysis for all other outcomes.
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A closer look at the variation in outcomes reveals additional interesting
details. Overall, the cell office and flex office were associated with better
self-reported health. Shared room offices, and small and medium-sized
open plan offices were found to be inferior office types with respect to gen-
eral health, and small and large open plan offices were inferior with respect
to physical and psychological problems.

The percentage of inferior emotional health for the whole group varied from
18% (less accuracy) to 64% (less energy), see Table 4. For efficiency, accuracy,
and calm and harmony, the variation in outcomes between the office types
was high enough for statistical significance before the introduction of con-
founders (p = 0.048, p = 0.004, and p = 0.050, respectively). With the intro-
duction of the confounders, the variation in outcomes could not be
statistically attributed to office type in general. All p values were >0.05 (the
lowest for accuracy; p = 0.12).

Altogether, the effect of office type was within a normal range, as shown
above by the nonsignificant results. In the prespecified comparison with the
cell office, there were significant differences, however. Open plan offices
had significantly inferior results compared to the cell office, with medium-
sized open plan offices ranking lower for efficiency (OR 2.1), accuracy (OR
3.3), calm and harmony (OR 2.1), and quality of sleep (OR 2.1). For small
open plan offices, the ORs for efficiency and accuracy were elevated (2.7
and 4.0), and the flex office showed results largely similar to those of the
more highly ranked cell office.

Perceived Job Satisfaction

Table 5 shows that there were only minor variations between the office
types with regard to work demands (range 23%-32%) and no statistical sig-
nificance. Leadership, on the other hand, varied from 19% (shared room
office) to 49% (small open plan office) and was significant in both the uni-
variate and the multivariate analyses (p = 0.007 and p = 0.01, respectively).
The cell office did not show the best outcome (28%), but the differences in
OR in relation to the worst cases (small open plan office and combi office)
were sufficiently high to be statistically significant (OR = 2.7 and 2.4,
respectively), with 95% CIs indicating difference from unity. Cooperation
within the work group had a somewhat higher variation than work demands
(total 12%, range 8%-23%) and a borderline significance for the medium-
sized open plan office in comparison to the cell office (OR = 2.4).
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Attitude toward work itself, measured in terms of goals at work and sat-
isfaction with work, showed similar outcomes, with satisfaction at a some-
what lower general level, 24% compared to 36%. In the univariate analysis
of office type, goals at work showed significant results (p = 0.036), whereas
satisfaction had almost significant results (p = 0.057). The introduction of
confounders raised the p values to 0.18 and 0.19, respectively. The cell
office performed very well in both these outcomes and deviated signifi-
cantly from the office type with the worst outcome, which, for goals at
work, was the combi office (OR = 2.4), and for satisfaction with work, was
the medium-sized open plan office (OR = 2.5).

The flex office, together with the shared room office and the cell office,
was rated to be the best office type in terms of job satisfaction. Inferior
results were found for all open plan offices and the combi office, although
the latter showed high satisfaction with respect to cooperation.

The summary scales for inferior results for the three outcomes, health,
emotional health, and job satisfaction were analyzed using multivariate
Poisson regression models, as shown in Table 6.

The average number of inferior outcomes was lowest for job satisfaction
and for health, around 1.3 complaints per individual, and higher for emotional
health and quality of sleep. The RRs for inferior outcomes were smallest for
the flex office, closely followed by the cell office. Elevated RRs were found,
in particular, for small and medium-sized open plan offices. The combi office
had an elevated risk with respect to complaints about job satisfaction, but as
noted in the single item analysis, this office type had a good outcome on one
of the specific items, namely, cooperation within the work group.

Finally, we summarized overall tendencies in Table 7, showing low and
high risks for the items within self-reported health, emotional health, and
job satisfaction. For each office type, we indicated whether the RR is low
or high, using the cell office as the reference category. The flex office and
cell office scored best, and the shared room office scored fairly well. By
contrast, the large open plan office and combi office had more high-risk
than low-risk results. The poorest results were found for the small open
plan office and especially for the medium-sized open plan office. However,
results on some specific items may differ from the overall scoring.

Discussion

Our results are consistent with the main hypothesis, showing that office
type correlates to health, well-being, and job satisfaction among employees.
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The cell office and flex office both scored high with respect to good health
and job satisfaction, whereas open plan office types generally scored low.

The self-reported health status and job satisfaction of employees is recog-
nized to be mainly influenced by factors such as age, gender, and job rank.
For instance, women tend to report poorer health status and also to have
higher sick leave rates (e.g., Borrell, Muntaner, Benach, & Artazcoz, 2004,
Frankenhauser, Lundberg, & Fredrikson, 1989; Lundberg & Frankenhauser,
1999; Lundberg, Mardberg, & Frankenhauser, 1994; Verbrugge, 1989). In the
statistical analysis, we therefore adjusted for the influence of these three
background factors, as well as for the influence of the line of business in
which employees worked. Our results showed significant differences
between workers in different office types, in many cases also after adjustment
for these background factors. Based on this study alone, we cannot say which
specific architectural or functional features played a decisive role in the out-
comes in each office type, because it is the combination of these features that
defines the office type and its effect on the outcome.

Office type as a general explanatory factor did not affect every outcome
analyzed in this study. For example, after adjusting for the confounders,
there was little variation between office types in the outcomes for sick leave
>7 days, for emotional health with respect to energy and feeling sad and
depressed, and for job satisfaction with respect to the work demands.
However, for other outcomes, the effect is not only statistically significant
but also substantial with respect to differences in the prevalence of inferior
health and well-being. Besides the overall effect of office type, the differ-
ences between the prechosen reference category, cell office, and the other
six office types reveal variations in outcome that can be viewed and inter-
preted with respect to architectural and functional features. A surprising
result was the finding that there were substantial differences between the
three different open plan offices (see Table 7). These office types differed
only with regard to the size of the group sharing the workspace. Also, in
small open plan offices, the supervisors often sit with the other employees,
whereas in larger open plan offices, they do not always do this.

Our summary of the distribution of self-reported risk factors for the dif-
ferent office types (Table 7) shows that the highest RRs for reporting poorer
health status altogether were found in medium-sized open plan offices, with
10 to 24 persons to a room, and small open plan offices, with between four
and nine persons sharing the office space (see Tables 3 and 4). Workers in
combi offices reported the highest prevalence of job dissatisfaction, followed
by workers in medium-sized open plan offices (see Table 5). With regard to
cooperation, workers in combi offices, however, reported the best cooperation
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with the work group. Because this office type is specifically designed for
team-based work, it must be considered a success in this respect.

At the other end of the risk scenario, employees in cell offices and flex
offices reported the best health and well-being among all employees in this
sample. Those in flex offices showed somewhat better emotional health.
With regard to job satisfaction, the employees in shared room offices and
flex offices reported highest satisfaction. The workers in these different
types of offices did not, however, have the same profile for the outcome
variables (see Table 7).

Therefore, the question is, why workers in medium-sized open plan
offices stood out as being at higher risk for reporting less good health status
and less job satisfaction compared to workers in other office types. The
explanation can probably be traced to the architectural and functional fea-
tures of the medium-sized open plan office, as well as its group size. The
medium-sized open plan office with 10 to 24 persons to a room accommo-
dates a group size that is probably not large enough to allow subgroups to
form and not small enough to allow people to get to know each other very
well (Lenéer-Axelsson & Thylefors, 1991; Svedberg, 1992). The preva-
lence of employees in small open plan offices reporting inferior health
status may also be explained by the architectural and functional features of
the office. Both the small and the medium-sized open plan office have a
lack of “backup space” where workers can seek privacy when this is
needed, for work as well as for personal reasons. On the other hand, the
higher job satisfaction among workers in small open plan offices, compared
to medium-sized open plan offices, could be related to smaller group size.
There is, however, a significant risk of reporting less good leadership in
small open plan offices, which is possibly explained by the fact that the
supervisor sits among the workers. The only other office type where work-
ers reported a significant risk for bad leadership is the combi office, where
supervisors similarly often sit among the workers. In the larger open plan
offices, supervisors tend to have private closed offices and, as with flex
offices, there is a choice of whom to sit next to. The workers in combi
offices reported significantly lower job satisfaction in terms of bad goals at
work and satisfaction with work. These results, however, cannot be traced
to the office type and are more likely because of organizational factors.

On the other hand, the good results in terms of health, well-being, and
job satisfaction among employees in cell offices and flex offices are most
likely because of the independence these office types offer the workers—in
other words, their ability to meet the need for personal control. We find sup-
port for this hypothesis with regard to job satisfaction in the work by Lee
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and Brand (2005). They found that more personal control over the physical
workspace (e.g., adjustment, variety of work environments available), as
well as easy access to meeting places, increased job satisfaction. Both these
needs are more easily satisfied in cell offices and flex offices compared to
other types of offices. With regard to health status, lack of task control has
been frequently found to be an important source of psychological and phys-
iological strain at the workplace (e.g., Caplan, Cobb, French, Van Harrison,
& Pinneau, 1975; Karasek & Theorell, 1990).

Independence and the ability to exercise personal control are enhanced
by both architectural and functional features in these two office types. In
the cell office, the individual has the opportunity to personalize the indi-
vidual room and to close the door when there is the need for privacy. Also,
there is less interference from conversations and general background noise
from printers, etc. In this type of office, it is also possible to hold smaller
meetings in the closed office. The fact that cell offices are mainly found in
more traditional, male-dominated businesses cannot explain the dominance
in reporting good health, well-being, and job satisfaction among the work-
ers, because the tendencies for good outcomes persist for the cell office
after adjustment for the confounders.

The flex office does not offer the opportunity to personalize the work-
station, but it allows workers to choose their workstation according to per-
sonal preference or work tasks. It also gives the workers the opportunity to
mix with different colleagues when they so wish and offers easy access to
“backup space” for meetings.

Flex offices became popular during the early 1990s, mainly because they
offered an opportunity to cut down on office space. By the late 1990s, they
met with a great deal of criticism, however. It was claimed to be against
human nature not to be able to have personal control over your own work-
station (Christiansson & Eiserman, 1998; Duffy, 1999). Because the work-
ers in flex offices scored high, in terms of both health and job satisfaction,
we believe that the personal control may be exercised by other means, such
as free choice of workstation and independence. The low rates of sick leave
in flex offices could in part be because of undeclared sick leave, because
workers in flex offices often have the option to work from home when it
suits them. The flex offices in this survey were defined as requiring work-
ers to spend at least 70% of their work time at the office. Another possible
explanation for the finding that the flex offices did so well in terms of
health, well-being, and job satisfaction, despite the criticism against them,
could be that the flex offices, which have survived the criticism, have devel-
oped an organization that suits this unique office type.
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With regard to job satisfaction, employees in shared room offices and
flex offices reported the highest prevalence of job satisfaction. The employ-
ees in these types of offices reported the highest satisfaction with leader-
ship, though there were some differences in their profiles for other outcome
variables (see Table 7). We propose that the different architectural and func-
tional features of these office types can explain this internal difference. For
example, the finding that workers in flex offices reported well on the item
goals at work can probably be explained by the fact that this office type was
defined by independent work assignments. The high rates for cooperation
among employees in shared room offices may be explained by the small
group size, of two to three people, which allows for strong cooperation to
develop between colleagues sharing an office. Small groups are known to
develop strong group identities (Svedberg, 1992).

Limitations

Some limitations of this study need to be pointed out. One is the fact that
the research was conducted as an observational cross-sectional study, which
means that the respondents were not studied over time. As a result, no
definitive cause for the differences between the outcomes for health, well-
being, and job satisfaction could be established. The results for the shared
room offices should also be interpreted with some caution because the sam-
ple size for this office type was smaller, with only 26 people available for
multivariate analysis.

There is also a limitation concerning the number of confounders, but
because of the size of the sample, it was not possible to use a greater
number because this would have reduced the sample size in the multivari-
ate analysis. There are certainly more factors than the four chosen con-
founders which potentially affect perceived health and well-being, as well
as job satisfaction. These include factors such as the general life situation,
socioeconomic group, personality, and past experiences. Factors such as
corporate culture and values were not controlled for, but they are to a great
extent associated with line of business, which was controlled for. We do
not, however, believe that these factors would cause a hugely uneven dis-
tribution for the seven office types, once our four confounders have been
considered. With regard to measurements for health in the study, it should
also be mentioned that self-reported health might deviate from actual, diag-
nosed health. A last factor to bear in mind is that the study was conducted in
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the Stockholm area, a typical urban setting that differs from life conditions
in less populated areas.

Conclusion

This study shows that there are differences in individuals’ perception
regarding health status and job satisfaction in different office types. The dif-
ferences persisted after adjustment for the confounders’ age, gender, job
rank, and line of business. The results so far give only little indication of
which specific architectural or functional features in each office type play
a decisive part in explaining the differences. Instead, it is the set of com-
bined factors that define each unique office type, which seems to have an
impact on the workers’ health status and job satisfaction. How workers per-
ceive individual environmental factors in different types of offices will be
examined in further studies.

We believe that with improved knowledge about the office environ-
ment’s influence on workers’ health and job satisfaction, important gains
can be achieved at an individual, organizational, and societal level.

Appendix

Questionnaire

The first part of the questionnaire dealt with questions concerning the
respondent’s individual background, including age, gender, level of educa-
tion, line of business, job rank, years in the current profession, and years in
current employment.

For evaluating health and weli-being as well as job satisfaction, defined
here as satisfaction with the psychosocial work environment and work itself,
the QPSNordic questionnaire was used with additions from the AHA ques-
tionnaire, which has been developed by the Section of Personal Injury
Prevention at Karolinska Institute, Sweden. The QPSNordic is a general ques-
tionnaire developed by the National Institutes for Working Life in Sweden,
Finland, Norway, and Denmark. It is based on a British prototype (Lindstrém
et al., 1997). QPSNordic has the advantage of focusing on work and organi-
zational and individual factors at the same time. It also takes into account the
new demands that organizations as well as individuals face today, and how
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they adapt to a new situation in working life. Combined, these two question-
naires measure self-rated health, the general life situation, the psychosocial
work situation, work motivation, the organization, and leadership.

For evaluating the psychosocial work environment and its association
with the perception of architecture of the workplace, a questionnaire devel-
oped by Stéderberg (1993) was used.

Outcome Variables

Health and well-being. The following indicator measured the workers’
health status: sick leave, which was defined by two outcome variables, gen-
eral health and physical and psychological problems.

Sick leave. This was defined by two outcome variables, each with a different
dichotomization. Scores for self-rated sick leave were elicited by asking the ques-
tion, “How many days have you been absent from work because of personal ill-
ness over the last 12 months?” The five response alternatives were “0 days,” “I to
7 days,” “8 to 24 days,” “25 to 99 days,” and *“100 to 365 days.” The first outcome
variable for sick leave indicated any sick leave by contrasting O days against 1 to
365 days (the last four categories) of sick leave, giving a dichotomized outcome.
The second dichotomized outcome contrasted O to 7 days’ sick leave (the first two
categories), with 8 to 365 days’ sick leave (the last three categories) to indicate
longer periods of sick leave during the previous 12 months.

General health. This was measured by asking respondents to describe
their general health using one of the five response alternatives, “excellent,”
“very good,” “good,” “fairly good,” or “poor.” The measure was simplified
into a two-scaled measure by combining the three lowest categories “good,”
“fairly good,” and “poor” into one category and the two highest categories
“excellent” and “very good” into the alternative outcome.

Physical and psychological health. This was defined in terms of physi-
cal and emotional problems interfering with social activities over the previ-
ous 4 weeks and could be assessed using one of the following response

LIS LLINTY

alternatives: “all the time,” “most of the time,” “a large part of the time,”
“some of the time,” “a small part of the time,” and “at no time at all/never.”
The measure was dichotomized by collapsing “all the time” and “most of
the time” into one category indicating that problems had interfered with
social activities most of the time over the previous 4 weeks. The remaining

four categories were combined into one contrasting category.
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Emotional health. This was measured by the following five outcome vari-
ables: efficiency, accuracy, calm and harmony, energy, and sadness and
depression. The outcome variables were defined by the following questions:

Efficiency: “Have you been less efficient than you wish to be because of
emotional problems over the past 4 weeks?”

Accuracy: “Have you been less accurate because of emotional problems over
the past 4 weeks?”

Calm and harmony: “How much of the time have you felt calm and in har-
mony with yourself over the past 4 weeks?”

Energy: “How much of the time have you been full of energy over the past 4
weeks?”

Sadness and depression: “How much of the time have you felt depressed and
sad over the past 4 weeks?”

The response alternatives for the first two questions were “yes” and
“no”; therefore, this was a dichotomized variable in itself. The response
alternatives to the three subsequent items were “all the time,” “most of the
time,” “a large part of the time,” “some of the time,” “a small part of the
time,” and ““at no time at all/never.” The measures were dichotomized by
collapsing “all the time” and “most of the time” into one category, indicat-
ing that the respondents “had the feeling of being calm and in harmony/full
of energy/sad and depressed most of the time over the previous 4 weeks.”
Collapsing the remaining three alternatives into one category formed the
contrasting alternative.

The general status of quality of sleep was measured by the following
question: “How would you generally describe your quality of sleep?” The
response alternatives were “very good,” “fairly good,” *“neither good nor
bad,” “fairly bad,” and “very bad.” The measures were dichotomized by col-
lapsing “very good” and “fairly good” into one category for “having good
quality sleep.” The contrasting category consisted of the other three
response alternatives collapsed into one.

Job satisfaction. Job satisfaction was defined here as satisfaction with
the psychosocial work environment and satisfaction with work itself. The
time frame was set to the present time period of the survey. The following
indicators were measured: psychosocial work environment and attitude
toward work itself.
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Perceived psychosocial work environment was elicited by three outcome
variables, which were defined by the following questions:

Work demands: *Do you have too much to do?”
Leadership: “lIs your relationship with your closest supervisor working out
positively?”
The response categories to the two items were “rarely/never,” “quite
rarely,” “sometimes,” “fairly often,” and “very often/always.” For the item
measuring work demands, the measure was dichotomized by combining
“fairly often” and “very often/always” as having too much to do most of the
time; this was contrasted with the remaining three alternatives, collapsed
into one. For the item measuring leadership, the same response alternatives
were formed to indicate that the respondent had a “well-functioning rela-
tionship with the closest supervisor most of the time.”

Cooperation: “How do you perceive the cooperation with your own work
group?”

The response alternatives to this item were “very good,” “fairly good,”
“fairly bad,” and “very bad.” The measure was dichotomized by combining
“very good” and “fairly good” for “good cooperation within the work group,”
in contrast to the remaining two, less positive alternatives combined.

The attitude toward work itself was elicited by two outcome variables,
which were defined by the following questions:

Goals at work: “‘Are the goals at your work challenging and realistic at the same
time?”

LI

The response alternatives for this item were “rarely/never,” “quite
rarely,” “sometimes,” “quite often,” and “very often/always.” The measure
was dichotomized by combining “rarely/never” and “quite rarely” to indi-
cate that most of the time, the goals are “not good”; the three remaining

alternatives formed the contrasting category.
Satisfaction: “How satisfied or dissatisfied are you with your work?”

The response alternatives to this item were “very satisfied,” “fairly sat-
isfied,” “fairly dissatisfied,” and “very dissatisfied.” The measure was
dichotomized by combining “very satisfied” and “fairly satisfied” to indi-
cate satisfaction with the work; the two remaining alternatives formed the
contrasting category.
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Notes

1. Here, the term “psychosocial work environment” is defined as the nonphysical work
environment, including the relationship with colleagues and supervisors.

2. Ahlin and Westlander’s (1991) definition of an office shared by more than one person.
The original definition in Swedish is “delat flerpersonrum” (room shared by several people).

3. The traditional combi office was introduced as a combination of the cell office and the
open plan office, where every person had an individual office, or cubicle, with windows fac-
ing the common space. Most of the office facilities were found outside the individual
office/cubicle in the common space. Today, a strict spatial definition of “combi office” does
not exist, because it is teamwork and the sharing of common facilities that define this type of
office. In some combi offices, the employees have individual offices, whereas in others, they
have an individual workstation in an open plan office layout.
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What are the costs of using 20th-century spaces to do 21st-
century knowledge work? Lost productivity, higher capital
expenses, and inaccessible managers. Here’s how the
pharmaceutical company Lilly remedied those problems at

its headquarters, by radically redesigning 470,000 square feet

of space for 3,300 employees. © HBR Reprint F11097

‘ Andrew Laing and David Craig are directors at DEGW, a global business-strategy
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THE TYRANNY
OF THE CUBICLE

Lilly had a typical cube farm. This kind of space has
significant drawbacks, according to the workplace-
strategy consultancy Lilly hired, DEGW. Research

it has conducted—44 surveys involving 7,312
knowledge workers at 18 organizations—reveals
that in traditional offices, it takes knowledge
workers, on average, 4.7 hours to get a response
from colleagues and 8.8 hours to get one from
managers. DEGW also found that workers each
lose 66 minutes a day to inefficiencies, hassles, and
distractions and spend only 35% of their time at
their desks.

Most offices cluster workspaces together by
department. But modern work requires interde-
partmental communication, so staffers resort to
e-mail and meetings. All-purpose cubicles are
open enough to let in distracting noise and drop-
by colleagues but not so open that they improve
communication and visibility. All of this decreases
productivity and lengthens decision-making cycles.
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FLEXIBLE,
CUSTOMIZED SPACE

Lilly reduced the amount of assigned

space and increased the amount of shared
and temporary, unassigned space, which
employees can use during the two-thirds of
the day when they aren’t at their desks. The
new spaces are not generic but designed for
different kinds of work (quiet focus rooms for
tasks that demand concentration, cafés and
team rooms for collaborative work, enclaves
for private conversations). The more open
plan promotes ad hoc communication and,
employees say, stimulates more creativity. In
the initial series of pilots, Lilly saw workers’
satisfaction with their workspace almost
double, associated capital costs nearly cut in
half, and the amount of time lost to distrac-
tions, waiting, looking for meeting rooms,
and the like decrease by 16%.
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Abstract

This paper reviews post-occupancy evaluation (POE) research
methods and discusses how these methods can be deployed
within the context of a Six Sigma quality framework. The paper
outlines the importance of conducting POEs to support the
creation and management of optimal spaces for office workers.
The authors review a variety of existing POE approaches and
discuss their approach to using POEs as part of an ongoing
guality framework. The results of a pilot programme using their
approach, and application of these POE and quality tools, are
discussed in this paper.

Keywords:
post-occupancy evaluation, Six Sigma, design, office, quality

INTRODUCTION
Post-occupancy evaluation (POE) research methods have existed for
decades and have been used with varying degrees of success to
provide feedback to the design and management of workspace. Six
Sigma quality approach and tools also have existed for many years,
but have largely been applied to improving manufacturing
processes. An approach to workplace evaluation has been
developed which takes POE methods and applies them within the
context of a Six Sigma quality framework.
As a case study, this paper describes a POE conducted for a
consumer products company in which employees were shifted from
a mix of 80 per cent cubicle workstations and 20 per cent private
offices to an open design concept using 100 per cent open
workstations. Management wanted to increase the quality of those
work environments through a series of pilot projects which would
_ _ provide feedback about the success of the design and permit
kot o improvements, prior to a wider rollout of this design strategy. Once
gi?:figlzgmi;g%f;eggi the pilots were conducted and the assessment complete, the quality

Tel: +1 262 6462057
E-mail: moneill@knoll.com
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processes and measurement tools were left in place to create an
ongoing quality programme to track workplace performance.

The team wanted an in-house capability that would put them in
control of the evaluation process — and the opportunity for
continuous improvement in the work environment — without the
constant requirement for outside resources to support the work.
The team selected the idTools system, an enterprise survey data
analysis application for facility management. The team also began
the process of tracking these data, using Minitab, which contains
Six Sigma quality tools, such as control charts. The results of the
pilot programme and the use and application of these POE and
quality tools are discussed in this paper. While the analysis
approach taken with this particular project was complex, it is
emphasised that the quality tools and steps can also be used in a
much simpler form with great success on projects on a day-to-day
basis.

POST-OCCUPANCY EVALUATION

Post-occupancy evaluation tools and methods vary widely in terms
of complexity, cost and duration of time to implement. They are
key to the creation and management of optimal spaces for office
workers. New measurement and analysis tools are now available to
permit internal corporate facilities groups to conduct POEs with a
level of cost, quality and sophistication that would have been
unimaginable a few years ago.

Post-occupancy evaluation has been recognised as a useful
workplace design and management tool since the mid-1970s. It has
been used in architecture, interior design, ergonomics, facilities
management and other fields. The primary focus of the POE in
terms of office/work space has been on evaluating the fit of space to
human needs. The term itself comes from the occupancy permit
issued by a building inspector to certify that a building can be
occupied after construction is complete.’

There are many reasons for conducting a POE. From a strategic
perspective, a POE programme can be used to learn from the past
in order to improve on future projects. This is especially beneficial
when an organisation is involved in a long-term, multi-phased
project, where the results of the initial POE can be utilised to fine-
tune and improve the design of future phases before they are
constructed. Another benefit of POE is as a change communication
tool. Workplace evaluations can serve as a platform for enhanced
communications between facility managers and the facility users or
their representatives.

If the evaluation responses are treated with respect, improved
communication and trust will result, even if the specific problems
cannot be solved. From the perspective of the facilities or real
estate group, such an evaluation shows a commitment toward
integrating the opinions and concerns of the end users into the
design solution.” Another benefit to the facilities management team
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is that the POE process itself can be employed as a marketing tool
to their internal customers. It increases the profile of the facilities
group with the users of the space, and shows their commitment to
funding continuous improvement activities. In addition, involving
the end-users in the process will increase their understanding of any
changes that result.

Types of post-occupancy evaluation

The type of POE implemented will be influenced by the goals of the
workplace project and the sponsor or audience for the results. The
metrics (areas of measurement) emphasised by a POE
commissioned for a Chief Financial Officer (CFO) or operational
lead will be different from that for a lead in organisational
development. The project objectives and internal sponsor will
influence the measurement methods employed and the
sophistication of the analysis required.’

By definition, all true POEs have several common characteristics,
including some sort of data collection before and after a change in
the environment. The pre-change data are used to establish a
‘baseline’ for comparison. Next, using the same methods employed
in the ‘pre’ phase, data are collected after the change to the work
environment. Some type of analysis to compare these “pre’ and
‘post’ data is then conducted to draw inferences about any
differences found in the results between the before and after
versions of the work environment. Any structured POE project is a
form of workplace research.

The differences in POEs are mainly involved with the research
design of the comparison, the types and amount of data collected,
and the tools and methods used to analyse the data.” Table 1 shows
the various options for designing a POE, including the research
design and data collection methodologies and the types of analysis.

RESEARCH DESIGN

Case study

Designers and facility managers use case studies to describe and
diagnose a single project, workspace or building. The POE is used
to observe the changes made to the work environment, and to
understand the impact of this specific setting and workspace on
behavioural, financial, work process or other outcomes. A case

Table 1: Typical POE study design options

Research design Data collection Analysis

Case study Questionnaire Qualitative/descriptive

Field study Physical traces Quantitative
Interview/focus group

Single point in time/longitudinal
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study is appropriate when the team is interested mainly in
information related just to the particular project and is not trying
to generalise the findings too far outside the context of that project
or business.

A case study may use multiple research techniques, such as
observations of physical traces (papers and work materials on desks
or in meeting rooms) mapping or tracking of employee locations
within the workspace, structured interviews, questionnaires or even
testing of mock-ups of potential workspaces (see Table 1).

Field study/quasi-experiment

A field study design (or ‘quasi-experimental design’)>® is useful
when investigators want to find out in detail about a phenomenon,
such as ‘collaboration’ or about a type of work environment/work,
such as “call centres’. Field studies generally use a prepost design,
sometimes with a ‘control group’ of participants who did not
receive any change to the work environment. The number of
participants in these studies tends to be larger, and thus data are
frequently collected through questionnaires. Questionnaire data are
suitable for quantitative analysis and manipulation through
statistical analysis software.

Depending on the rigour of the design and quality of the survey
tools employed, the data collected can support a wide range of
analyses, which tend to be primarily quantitative (Table 1).
Analyses of the quantitative data can render relatively simple
conclusions, such as identifying changes in employee perceptions
after the change to the workspace, or powerful interpretations, such
as identifying specific design features that influenced specific
behaviours (collaboration), and supporting the assertion that the
redesign of the workspace, and not other outside factors, predicted
the behavioural change or other outcome.

The primary limitation to a field study POE is the limit to
generalisation of the findings to other settings and populations. The
term generalisation refers to the extent to which the findings and
implications of the results of a study can be confidently applied to
other work environments and populations. Factors such as sample
size, size of the population being studied, and quality of the questions
asked determines this limit. Powerful survey tools can lower the cost of
conducting larger scale surveys and help to increase the
generalisability of the results and interpretation. Greater
generalisability is especially beneficial to POEs that are conducted
within one part of a business organisation, where the intent is to
generalise the findings to influence the design of spaces for similar
classes of work or business processes in other parts of the company.

Possibly the biggest limitation, however, is actually one of
process; that is, POEs are generally viewed as a single ‘event’, and
little thought is given to collecting data over time (for instance to
track the stability of the effects of the new environment on
behaviour or to gain ongoing feedback from participants) or to the
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integration of the findings into an ongoing process for continuous
improvement. This is why the integration of POE methods into an
ongoing quality framework is of such importance.

POST-OCCUPANCY EVALUATION MEASUREMENT METHODS
AND THE SIX SIGMA PROCESS

Post-occupancy evaluation measurement methods were used as the
core of a Six Sigma quality approach to the ongoing
implementation and continuous improvement of work
environments. While a comprehensive discussion of the entire Six
Sigma approach is beyond the scope of this paper, a central
component of the approach is the ongoing measurement of
workplace performance and the creation of a feedback loop to
guide strategic design development of the space.

In the measurement approach, two related terms were used:
‘metrics’ and ‘measures’. Metrics are the ‘what’ that is measured,
and measures are the ‘how’ something is measured. A “‘metric’ (or
Key Performance Indicator) is an overall area of measurement,
such as “‘customer satisfaction’ or ‘comfort’ or any other higher-
level construct. “Measures’ are the specific types of measures that
are employed to “tap in’ to that construct. For instance, the metric
for “‘comfort’ could be measured by four or five individual questions
related to seating comfort and other ergonomic issues. The methods
used to gather data could include a questionnaire, observations or
other sources.

Because Six Sigma is rooted in improving manufacturing
processes, not all aspects of this approach neatly fit the needs of
facility design and management. The key principles of Six Sigma of
identifying key performance metrics, collecting and analysing data
on an ongoing basis, and the use of those data as a management
tool for continuous improvement of work environments, however,
remain central to the present approach.

The Six Sigma process
Six Sigma is an approach to improving the quality of products or
services, which strives for near perfection. It is a disciplined, data-
driven approach and methodology for eliminating defects in any
process — and thus the product of that process.® A Six Sigma
defect is defined as anything outside customer specifications. Six
Sigma tools can be used to describe how well a process (or product,
such as a work environment) is performing — and indicate ways of
improving that process. To achieve Six Sigma, a process must not
produce more than 3.4 defects per million opportunities.
Measurement and statistical analysis of data are central to the
Six Sigma approach. The focus of Six Sigma is to reduce the
variation in quality measures over time. The overall Six Sigma
process is used to take the results of measures, interpret their
meaning and determine improvements to be made to the product or
process based on this feedback.
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Define > Measu> Analyse> Impro> Contr>

Figure 1 DMAIC approach

There are many variations on this entire ‘measurement—feedback
loop’ process. One commonly used Six Sigma process is called
DMAIC (define, measure, analyse, improve, control), which is
typically used to improve existing processes (see Figure 1). The
DMAIC approach is used in the ongoing evaluation of workspace,
because it is a powerful process to improve the fit between customer
requirements for the space and the performance of that space.
Requirements for the space are determined by the organisation and
can include metrics as diverse as behavioural (such as
collaboration) to more traditional financial measures (such as churn
costs). Thus, the measures can be related to strategic business
outcomes as well as immediate tactical concerns such as reducing
the costs of managing the space.

Briefly, the DMAIC phases include the following activities: in the
define phase, the project is scoped and measures established; in the
measure phase, initial measures are collected; in the analyse phase,
the data are analysed and further measures taken; in the improve
phase, strategies are implemented to make improvements; and in
the control phase, the findings are shared organisationally, and a
measurement—feedback loop is established to collect data, identify
problems and ‘hold the gains” — make continuous improvements.
In this paper, this DMAIC approach is applied to an organisation
which wanted to align its office facilities more closely with its
business mission and future direction.

CASE STUDY
This corporation is a widely diversified leader in the consumer
products industry. A household name, their business strategy
requires innovation by promoting behaviours such as collaboration,
communication, group work and mobility. To support that
strategy, they intended to create flexible spaces that support the
desired behaviours, encourage a sense of belonging and
communicate corporate image to employees and customers. They
felt that their current workplace standards no longer fit their
strategy. They implemented a pilot project to test ideas about
changing the way workspace is allocated, planned, designed and
managed. The pilot programme was viewed as a ‘working lab’ to
test the elements of the design strategy and to apply the learning
for a new Headquarters building. They also wanted to ensure that
the space would support the new ways of working for employees
within all job types, from executives to clerical staff.

To provide credible information to support the pilot, a rigorous
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POE methodology was implemented within a Six Sigma DMAIC
framework.

Define phase

A small Steering Committee was formed, consisting of the VP of
Real Estate and Director of Facility Services. The Project Team
consisted of members of the consulting team, the (external) design
team and several company employees involved in various aspects of
the project. The team worked for about a month to create a team
charter, which outlined the goals of this project. The team created
overall project success metrics, also referred to as ‘key performance
indicators’ (KPIs), based on the strategy articulated by senior
management. KPIs are general areas of measurement that are
relevant to the broader goals of the organisation. For instance, one
KPI for this project was ‘Support for Innovation’. The group
needed to decide how they would measure this KPI. They decided
that three kinds of behaviour would support greater innovation
within the organisation, including

— employees’ sense of belonging to the company
— collaboration
— quality of internal group processes.

These KPIs were developed from review of the business literature
and discussions with management. Once finalised, they were
reviewed by the Steering Committee. These measures are strategic
in nature, because they reflect the company’s intention to align the
work environment to enhance key behaviours which will, in turn,
support the business goal of innovation.

Measure phase

In this phase, the specific measures were finalised which would be
used to assess the KPIs (see Table 2). The study itself used a

Table 2: KPI measures

Sense of belonging to the company

. This office space conveys the appropriate image of the company to employees and others.

. The workspace helps team members feel that they are really part of the team through design features or
visual cues.

. The design of the interior space where my primary workstation is located contributes to my sense of
belonging to the organisation.

Collaboration

. The overall workspace lets me quickly shift from individual work to collaboration with others.
. The design of the various spaces in this office provides adequate support for collaboration.

Quality of group process

. The workspace supports team member participation in the ongoing work.
. Itis easy physically to access co-workers when we need to discuss a work-related issue.
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Figure 2: idTools report screen, showing analysis of pre-move to post move data

factorial ‘repeated measures’ design with data collected at regular
intervals throughout the duration of the study from both
experimental and control groups.®® The study involved 180
employees within two pilot phases. In phase |, employees were
moved into a new space designed to enhance performance on the
KPIs. In phase Il, the design of the pilot spaces were fine-tuned
based on feedback after the first phase. The data collection tool was
a questionnaire, developed with a series of questions that tapped
into each of the three KPIs, as well as other issues related to
workplace design performance. This was deployed within the
idTools survey analysis system used by the team to collect the data
and provide the initial analyses (see Figure 2).

Analysis phase

In this phase, the pre- and post-move data were analysed according
to the methods specified for the POE research design, and tracked
using Six Sigma statistical process control (SPC) tools. Once the
data on KPIs had been collected, a technique known as SPC was
employed to analyse the process variation measures on each of the
three KPIs. The primary tool of SPC is the control chart, which
permits identification of the sources of process variation (discussed
in detail in the following section). The control charts used for this
project were generated through the MiniTab Statistics software
package — an inexpensive and commonly available application.

Statistical process control

Using SPC tools, the variability in a process over time (in this case
the quality of a work environment) is monitored by collecting data
at regular intervals. Data are displayed and analysed through
control charts, which can be used to track results and reveal
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Figure 3: XR Bar Chart showing resullts for ‘Sense of Belonging to the Company’

whether adjustments need to be made to the process (or to the
work environment) to reduce the variability and bring the process
back ‘into control’ if needed. Control charts can be used to
determine whether process improvement efforts (such as with
workplace design) are having the desired effects (see Figure 3).

Variability

Two types of variability can occur in a process (or work
environment) that is being tracked: common cause variation or
special cause variation.*® Common cause variation is simply the
normal variation about the statistical mean that occurs when data
are collected at many points over time. Special cause variation
comes from outside events or fundamental problems with the
design of the system (or workspace) in terms of meeting employee
needs. The project team’s goal was twofold: to reduce special cause
variation and to increase scores on the KPIs over time. In the case
of work environment evaluation, special cause variation would be
due to lack of fit between employee needs on the KPIs, and the
design or management of the space in support of those needs.
Figure 3 shows the results of the project on one KPI, *‘Sense of
Belonging to the Company’. Owing to space constraints, the focus
is on this example to explain fully the aspects of this control chart,
and how the data apply to this case study.

The XR Bar Chart is a powerful tool showing process
variability and trends, and permits interpretation of data so that
changes can be made to the workplace. The X Bar Chart (upper
chart, Figure 3) shows the means (averages) of the samples at each
observation point over time. The R Chart (sample range, lower
chart, Figure 3) shows the variability in the scores from the
sample at each observation point. In both charts, the centreline
shows the grand mean (average of the averages), about which the
scores are plotted. The system calculates boundary lines three
sigma limits above and below the centreline. These charts can then
be used to determine whether the KPIs are within Six Sigma
limits.
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In a situation in which one is trying to reduce process variation
over time, and increase scores on the KPlIs, the desired result is to
see an upward trend in scores within the X chart, and a downward
trend, or scores that cluster tightly about the ‘average’ line, for the
R chart.

In this study, data were collected every three weeks from a
sample of 20 employees in both experimental and control groups.**
Figure 3 indicates that data were collected at 15 points in time over
the course of this project. The vertical lines through the X Chart
(upper chart, Figure 3, ‘Pilot Groupl’ and “Pilot Group 2°) show
the points at which design changes to the workspaces were
implemented.

Root cause analysis

The first five data points show below average scores on the KPI
‘Sense of Belonging to the Company’ (X Bar Chart, Figure 3). The
variance (range) in each of the samples is also relatively high, even
becoming ‘out of control’ at the fifth data collection point (see R
Bar Chart, lower part of Figure 3). Thus, scores are low and highly
variable, indicating a lack of consistency in the message the

work environment conveys to employees about using the

work environment as a tool to engender a sense of ownership

and belonging.

Improve phase

A root cause analysis was performed in which the possible causes
for the performance gaps were generated by the project team, and a
list of the ‘vital few’ causes were selected. Data collected prior to
the change were used in part to inform the root cause analysis. The
goal was to reduce the problems with the workplace design. The
primary changes to the design focused on creating areas in the
space to enhance team identity, as well as providing visual cues
through colour and signage to reinforce membership with the
business unit and the organisation.

In this phase, the solutions selected should be evaluated on scale
of potential impact, as well as cost considerations. If the solution(s)
is costly and time consuming, the team should consider using small-
scale pilots to test the efficacy of the proposed solutions with
employees. Once the solution has been selected and piloted, a
solution implementation plan should be established which would
include a project schedule, resources, budget and communication
plan.

After approximately 100 employees were moved to the new
space, the data collection continued at regular intervals from both
the experimental and control groups (indicated by the vertical line
above “Pilot Group 1°, data collection points 510, Figure 3). The
XR Bar Charts reveal a significant improvement in employees’
sense of identification with the company after this change (see
Figure 3). The X Bar Chart shows that KPI scores increased above
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Control phase-hold
the gains

the average (indicated by the middle horizontal line) and even
above the levels experienced after the first intervention, and stayed
above that line consistently for the five data-collection points. The
R Bar Chart shows a reduction in the ranges of scores within each
data sample during that time period, indicating improved
consistency in employees’ perceptions of the space. Referring to the
sense of belonging created by the new space, one employee said: *As
a result of the open design, I’m more aware of others and of the
image my space conveys to others and of those visiting the area.’

Although these initial results were positive, the project team
decided to examine the data, combined with observations
(walkthroughs) and interviews with people using the new space, to
determine whether additional modifications to the space could
result in further improvements to the KPI scores. A second root
cause analysis was conducted with this information, which yielded
further insights into the design. The team found that, while the
space contributed to an enhanced feeling of belonging overall,
employees within some job categories were actually feeling
somewhat alienated by the new space, which was holding down the
overall scores and increasing the variability of the measures.

These job types, comprising administrative and support duties,
were located somewhat at a distance from the new team spaces, and
had high levels of enclosure through panel height. While the
original model for the space had equally distributed team members
throughout the floor plate, the new model centralised their
workspaces and team spaces by job function. Thus, in the new
space, the administrative spaces with high enclosure were clustered
together. Because of their location and high level of enclosure, these
employees felt somewhat disconnected from their teams and
perhaps from the company. The project team acted quickly to
relocate administrative employees’ workspaces closer to the teams
they supported, and lower the amount of enclosure in their
workspaces.

Once these changes were made, the data collection continued at
regular intervals from both the experimental and control groups
(indicated by the vertical line above “Pilot Group 2’, data collection
points 10-15, Figure 3). The XR Bar Charts reveal a significant
improvement in employees’ sense of identification with the
company after this change (see Figure 3). The X Bar Chart shows
that KPI scores increased above the average (centre line) and stayed
above that line consistently for the five data-collection points. The
R Bar Chart shows a reduction in the ranges of scores within each
data sample during that time period, indicating improved
consistency in employees’ perceptions of the space.

Control phase

Typically, once a facility redesign has been implemented and
employees relocated into the new or renovated space, it is usually
time to move on to the next project or ‘put out the next fire’. Thus,
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the opportunity to learn from the completed project and to make
ongoing improvements is lost.

The DMAIC approach attempts to “hold the gains’ made
through the project, using a control phase. The key components of
this phase are the implementation of a monitoring plan, creation of
a response plan, transfer of ownership (project closure) and sharing
the ‘lessons learned’ with the organisation.

As part of the monitoring plan, the use of the idTools
application (survey and reports from a database) was implemented
as part of a permanent feedback loop to gather information on the
performance of the work environment. The information collected is
a source of data for the control charts, which are used for assessing
the ongoing quality of the work environment. The team is using
these tools to collect data to track the variance in performance on
each of the KPIs over time.

The response plan is a checklist or process by which the facility
management team can react to the analysis provided by the control
charts when a problem is revealed in one of the performance
metrics. In this case, the response plan is a simple set of steps (the
root cause analysis) which allows the team to identify and rank any
problems and brainstorm design responses as required. In the case
of this project, one of the team members on the original project is
also on the facilities staff. This member was trained on the use of
idTools and Minitab and will ‘own’ the ongoing data collection/
analysis activities within the control phase, as well as
communication responsibilities.

Finally, the data being gathered were shared with the organisation
through meetings involving leads of the facility management staff and
tools including a PowerPoint presentation and a case study. These
communication materials focused on best practices and lessons
learned and are being considered by another team which is creating
standards for use in other parts of the organisation.

SUMMARY

This paper reviewed POE research methods and showed how these
methods can be deployed within the context of a Six Sigma
quality framework. The case study described a POE conducted for
a consumer products company in which employees were being
shifted from traditional cubicle workstations to a newer, more
open design concept. Among other goals, management wanted to
use the design of space as a tool to communicate corporate image
and foster a sense of belonging to the organisation by its
employees. This was accomplished through a pilot project in which
design concepts were developed and refined through feedback from
POE and Six Sigma measures, prior to a wider rollout of this
design strategy. Once the pilots were conducted and the assessment
complete, the processes and tools were left in place to create an
ongoing quality programme to track workplace performance
against these KPlIs.

# HENRY STEWART PUBLICATIONS 1472-5967 Journal of Facilities Management VOL.3NO .3PP240-253 251





O’Neill and Duvall

The team wanted an in-house capability that would put them in
control of the evaluation process — and the opportunity for
continuous improvement in the work environment — without the
constant requirement for outside resources to support the work.
The team selected the idTools system, an enterprise survey data
analysis application for facility management. The team also began
the process of tracking these data using Minitab, which contains
Six Sigma quality tools, such as control charts.

LESSONS LEARNED
POE as part of a Six — This project represents a complex example of a POE as part of a
Sigma framework Six Sigma framework. This approach could bear valuable results

without the added complexity of a control group and the
additional required statistical analyses. The simple survey data
collection methods (idTools) and the Minitab Control Charts
would be adequate to perform the analyses and interpretation.
For those facility managers seriously interested in conducting a
POE within a Six Sigma framework, it is recommended that they
seek formal Six Sigma training.

— It is emphasised that it is better to conduct some type of POE
evaluation, rather than doing nothing at all. With the variety of
web-based tools available today, the ability to issue and tabulate
a POE is far easier and less time consuming than ever before.
The information received can have a significant impact on the
facilities management planning for the future, as well as validate
the efforts of facility managers truly to understand how daily
decisions affect future facilities performance.

— It was also found that, to increase the buy-in and ultimate
success of such a programme, communication about the
programme scope and benefits to all sponsors and participants is
critical. It is suggested that spending time up-front to create a
‘story’ about the project, activities and potential (strategic and
financial) benefits, links to other quality initiatives. This story
should be communicated in the months prior to beginning the
project. Set up a steering committee to sponsor and guide the
project. If it is difficult to engage management participation in a
steering committee, there might be something lacking in the
story one is trying to tell or in articulating the benefits of the
project.

— Apply the *so what’ test to each KPIl. When formulating the
KPIs for the project, think carefully about how each metric
would ultimately be applied to justify a change in the design of
the space or facility management process used to support the
space. If the link between a KPI and specific actions cannot
easily be seen, reconsider the use of the KPI.

— The entire process articulated in this paper represents a proactive
approach to managing the quality of work environments. If the
team or corporate culture resists such an approach, consider the
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need for a more formal workplace change communication
programme to increase the chances for success.

— Finally, treat the process of collecting feedback on the work
environment, learning and change as a process of continuous
improvement, not as a finger-pointing exercise for assigning
blame for mistakes. The team should be aware that the
workspace presents an opportunity for continual realignment of
design features with the goals and aspirations of the
organisation.
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Abstract

Purpose — The purpose of this paper is to evaluate the effectiveness of two different academic office
environments in supporting collaboration and privacy.

Design/methodology/approach — The approach takes the form of case studies involving
post-occupancy questionnaire surveys of academic occupants.

Findings — The combi-office design was found to be associated with higher levels of occupant
satisfaction than the open-plan office design, with respect to support for collaboration and privacy.
Research limitations/implications — The findings highlight the importance of understanding
user requirements and the role of office space as a cognitive resource.

Practical implications — Designers should consider the default location of occupants when
designing academic and other creative workspaces.

Social implications — Academic creativity and innovation are seen to be important for society.
However, there needs to be a better understanding of how to support this through workspace design.
Originality/value — This study contributes to the small but growing body of research on academic
office design and creative workspaces in general.

Keywords Innovation, Open plan offices

Paper type Case study

Introduction

The last decade has seen attempts by many universities within the UK to create new
types of office environments for their academics. A common design aim of these new
environments is the facilitation and promotion of collaboration and knowledge flow
between occupants — the intention being that this will ultimately lead to greater
creativity and innovation in research and teaching, which will in turn, have a beneficial Emerald
impact on society. However, there is also demand for academic work environments to
provide occupants with privacy to support quiet concentrated work and reflection.
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This paper presents case studies of two academic office environments, the designs of
which seek to manage the tension between the promotion of communication and
collaboration on the one hand and the provision of privacy on the other.

Literature review

In her discussion of creativity in a work context, Amabile (1997, p. 40) holds that “At its
heart, creativity is simply the production of novel, appropriate ideas in any realm of
human activity, from science, to the arts, to education to business, to everyday life ...
Creativity is the first step in innovation, which is the successful implementation of those
novel, appropriate ideas”. Depending on the teaching/research focus of their institution,
their subject area and seniority, an individual academic’s role typically includes that of
lecturer, researcher, tutor and administrator, and may include additional responsibilities
such as editor and reviewer (see Frost and Taylor, 1996). With the exception of perhaps
administrator, each of these roles is likely to require, or to be aided by, an element of
creativity. Creativity may be regarded as particularly relevant to the role of researcher,
which is underpinned by the aim of contributing to knowledge and to which novelty is
therefore fundamental. The importance of creativity and innovation is explicitly
acknowledged by the funding and research councils for higher education. For example,
the strategic goals of the Engineering and Physical Sciences Research Council include,
“Stimulating creativity and adventure in research and research processes” (EPSRC,
2006). Similarly, the Higher Education Funding Council for England’s aims include the
promotion of innovation in learning and teaching (HEFCE, 2009)

The provision of office accommodation for academics has changed little over the past
century, with individual cellular offices off corridors remaining the norm. However, an
increasing number of open, multi-occupancy environments are emerging. Whilst cost
and long-term flexibility are undoubtedly key factors (see for example, Baldry, 1997),
transitions from cellular accommodation to more open work environments tend also to
be accompanied by arguments about the role of the physical environment in supporting
collaborative working and innovation (see Pinder et al, 2009 for a more detailed
discussion of this). We are careful here to use the term “more open” rather than “open
plan”, as there remains a lack of consensus in the literature regarding what design
elements constitute “open plan” environments (Price and Fortune, 2008). Becker and
Sims (2001) distinguish at least four different types of office layout that fall within this
classification, ranging from the high panelled cubicle office (in which individual
workspace is enclosed by partitions that are too high to see over when seated), to the
team oriented bullpen, with a small group of desks in a completely open area. As Price
and Fortune point out, this ambiguity may have profound implications for the way in
which findings from studies of “open plan” environments are extrapolated.

The notion that open, multi-occupancy office environments may be in some respects
beneficial to creativity does derive some support from the research literature. Dunbar’s
(1995) research on scientific reasoning draws attention to the value of collaboration in
creative problem solving. In his study of four world-leading research laboratories at US
universities, Dunbar found that the discussions scientists had with lab colleagues
about the interpretation of their data were often critical to conceptual change and
insight that led to significant breakthroughs. Similarly, Kelly and Caplan’s (1993)
study of software programmers at Bell Labs (whose work entails a high level of
creative problem solving) revealed that a key differentiator between high and average
performers was the size of their networks. High performing programmers tended to





have a large network of contacts from whom they could obtain prompt technical
advice. They were also proactive in developing these networks — establishing links
before they actually needed them.

Interaction with their peers may have other positive impacts on academics’
creativity. Cummings and Oldham (1997) posit that creative employees should be
surrounded by colleagues who help to excite them about their work, holding that
interactions with co-workers can play a useful role in stimulating wider interests,
sharing knowledge, and boosting competitiveness. Similarly, Amabile (1997) holds
that a person’s social environment can have a significant effect on their level of
intrinsic motivation to complete an activity or task, which in turn is likely to impact on
the creativity of their output.

There is considerable evidence that the design of a work environment may impact
on interaction and collaboration between its occupants. Research scientists are more
likely to interact and collaborate with colleagues whose workstations are: physically
proximal to their own; easily accessible; and highly visible from communal areas (e.g.
Allen, 1977; Kraut et al., 2002, Toker and Gray, 2008). We might therefore expect that
employees working in more open environments would have more interaction than
those working in cellular offices, and there is some indication that this is the case (e.g.
Allen and Gerstberger, 1973; Becker and Sims, 2001).

However, creative and cognitively demanding tasks are also aided by privacy and
opportunity for quiet reflection (e.g., Claxton, 1997; Kupritz, 1998). Compared with
cellular offices, more open environments tend to be associated with decreased
psychological privacy, and increased noise and distraction (e.g., Hedge, 1982; Brill et al,
2001). In turn, they are also associated with both decreased productivity, motivation
and work satisfaction (Brennan et al., 2002).

One solution to this dilemma between the provision of privacy and the promotion of
interaction and knowledge flow is to provide a range of activity settings within the
office environment, affording occupants access to both quiet, solitary workspaces and
as well as to multi-occupancy, sociopetal spaces (e.g. Duffy, 1997; Steele, 1998).

Approach

This paper presents post-occupancy evaluation data from two recently completed
academic office environments, the designs of which sought to manage the conflict
between privacy and communication through the provision of a variety of activity
settings. The key difference between the two environments is the location of occupants’
allocated workstations within the office — what might be termed their “default location”.
In Environment A, occupants’ allocated desks are in shared/open areas of the office, and
they have access to additional facilities, some of which provide privacy for individual
working. In Environment B, occupants’ allocated desks are located in individual study
offices, and they have access to additional shared/social work settings.

Environment A was designed as generic office accommodation for a high-profile
university. The office accommodation is located on all three floors of the building. Each
floor has a similar layout, an example of which is given in Figure 1. Most staff
(including academics, researchers and administrative staff) have an allocated desk in
one of the “clusters” located in the open office space at the periphery of each floor. As
illustrated in Plate 1 (a) and (b), there is some variation in the partitioning between
desks, owing to the occupant teams having some control over the layout of their
immediate office area. The accommodation also includes some individual cellular
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Figure 1.
Floorplan of the first floor
of Environment A
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offices, as well as some large, shared offices (predominantly for teams whose work is
quite noisy). The cellular component also includes meeting rooms and small “pods”,
which are intended for occupants to use for noise-generating activities, such as phone
calls, and concentrated individual tasks. Located at the centre of each floor is a hub
space (shown in Plate 2), which includes kitchen facilities and breakout space, as well
as access to the other floors. The cellular accommodation has floor to ceiling glazed
panels, affording a visual connection with this central hub. The environment is
occupied by staff and research students from two information technology departments,
both of which are research-focused. The previous accommodation for staff from both
departments comprised individual and small, shared cellular offices.

Environment B was purpose-designed for a research-intensive, multi-disciplinary
engineering department, as part of an extension and refurbishment of an existing
building. The accommodation for academic staff is located over three floors of the
building, and is a combi-office design, providing each academic with their own small
study (which at 10.2m? is sufficiently large for occupants to hold small meetings, i.e.
with one or two others). The study offices are located in a C shape around periphery of
the building, and open onto a shared open space that includes a wide range of breakout
areas, additional storage, kitchen facilities and print hubs, and which overlooks the
central atrium. Meeting rooms are also provided on each floor. The office space also
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Plate 1.
(b) Workstations in
Environment A
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Plate 2.
A social hub in
Environment A

includes shared, cellular offices for administrative staff, and the Research Hub, a large,
open, landscape office environment for research staff and students, which is located on
the first floor, looking onto the atrium. A plan of the first floor, and photographs of the
office environment are given in Figure 2 and Plates 3 and 4, respectively. The new
office space replaced the previous cellular office accommodation, which was of
reasonable quality, but was dated and too small for this growing department.

To some extent at least, both environments may be seen as less hierarchical than their
predecessors. In Environment A space is largely allocated according to need rather than
status, for example, one of the departmental heads works in the open clusters, although
his allocated workspace is larger than standard. In Environment B, with the exception of
the head of department’s office which includes space for a meeting table, all academic
staff offices are the same size — a change from their previous accommodation in which
more senior staff tended to have larger offices. Thus, personal meeting space has been
pooled to create informal settings and encourage casual interaction.

Environment A

Research method

Approximately 11 months after the completion of the phased migration to
Environment A, a post-occupancy questionnaire survey was conducted. The design
of the questionnaire was informed by a series of semi-structured occupant interviews,
conducted a month previously, that sought to identify the key environmental elements
that impacted (either negatively or positively) on occupants’ perceived ability to work
effectively in the building. Stratified sampling was used to ensure that the interview
sample of 30 was representative of the occupant population in terms of job role and
department.
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Figure 2.
Floorplan of the first floor
of Environment B

Plate 3.
A study office in
Environment B
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Plate 4.
The atrium and breakout
areas in Environment B

The issues explored by the questionnaire survey included: occupants’ general attitudes
towards working in the building and its perceived suitability for carrying out different
work activities; their satisfaction with their “immediate working environment” (which
was defined as: “the environment that you have been assigned as work space —
typically, this would be the office in which you have a desk to work at”); and their
satisfaction and usage of alternative working areas within the building. The majority
of questionnaire items used a five-point rating scale, although respondents were given
opportunity to elaborate on their responses through the provision of comment boxes.
The questionnaire survey was conducted on-line. All occupants of Environment A
were contacted by email to invite them to take part, and were assured that their
responses would remain confidential.

In this paper, we report the questionnaire data from academic respondents only. For
brevity, we report only the findings from questionnaire items that related to aspects of
creativity (e.g. privacy and collaboration), but make reference to the qualitative data
(drawn from interviews and questionnaire respondents’ comments) to add context to
our interpretation of the results, as appropriate.

Results

A total of 32 academics (comprising five professorial staff, and 27 lecturing staff)
completed the questionnaire, all of whom described their principle work location in the
building as “open plan”.

Analyses indicate generally low levels of satisfaction with Environment A amongst
academic occupants (see Figures 3-6, which give the response means and 95 per cent
confidence intervals). As shown in Figure 3, it is not considered a particularly
stimulating or enjoyable place to work, nor do the respondents rate it highly as an
environment in which they can be productive. It received low ratings in terms of its





Q: Please indicate your agreement with each of the following statements: Balancing

collaboration and

| enjoy working in the XX building .
privacy

The XX building provides an environment
in which | can be productive

The XX building is a stimulating place to work

39

It is difficult to hold a conversation in my
office area

When I'm working in my office area, people
frequently initiate conversations with me
When working in my office area, it is easy to
indicate to others when | would rather not
be disturbed

Even at short notice, | am usually able to
book a meeting room

If my office area isn't suitable for the task | am
working on | am typically able to find an

alternative area
| I | | |
1 2 3 4 5
Mean rating (with 95% CI) Figure 3.
Notes: n = 30 (excludes “don’t know” responses); scale: 1 = “strongly disagree” Environment A: occupant
to 5 = “strongly agree” opimion
Q: How would you describe the suitability of [Environment A] with regard to
carrying out the following activities?:
Undertaking quiet, concentrated work
Interacting informally with colleagues
Collaborating with colleagues
Engaging in creative work
Having conversations of a private/
confidential nature
Holding telephone conversations
Meeting with visitors
I T T T 1
1 2 3 4 5
Mean rating (with 95% CI) Figure 4.
Notes: n =27 to 31 (excludes “don’t know” responses); scale: 1 = “very unsuitable™ Environment A: perceived

to5= “\"ery suitable™ Support for work activities
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Figure 5.

Environment A:
satisfaction with auditory
and visual privacy

Q: How satisfied are you with the following aspects of your office accommodation?
Immediate working environment

Privacy from being overheard by others

Privacy from being overlooked by others

Typical noise levels

¥

2 3 4 5
Mean rating (with 95% CI)

=i

Alternative working environments

O Visual privacy

Pod (non-bookabl
i ) foome 3 Auditory privacy

Beokable meeting rooms

Meeting areas within the open-plan office

The atrium area

iy

2 3 4 5
Mean rating (with 95% CI)

-

Notes: 17 = 26 to 15 (excludes “don’t know” responses); scale: 1 = “very dissatisfied”
to 5 = “very satisfied”

suitability for carrying out creative work and for concentrated, quiet working, although
it did receive higher (but not high) ratings regarding the social aspects of creative work —
interacting informally with colleagues, and collaborating with colleagues (see Figure 4).
Noise levels in the open office space (respondents’ default location) received low
satisfaction ratings (Figure 5), with the primary sources of disturbance being identified
as noise from work-related/social conversations between colleagues, and noise generated
by people walking through the building (Figure 6). Although interruptions from
colleagues wanting to initiate conversations were not rated as particularly frequent,
occupants did report difficulties in indicating to others when they would rather not be
disturbed (Figure 3). Privacy from being overlooked and from being overheard by others
in the open office areas received low satisfaction ratings, particularly privacy from being
overheard (see Figure 5). Auditory and visual privacy was considered more satisfactory
(although, admittedly, still not high) in the “pods” and meeting rooms (Figure 5).
Whilst finding an alternative setting, should their own workstation be unsuitable
for the task they were working on, did not emerge as a particular difficulty (see
Figure 3), many of the occupants we interviewed reported that their use of the
alternative workspaces was quite limited. A number of interviewees expressed a





Q: How would you describe the levels of disturbance when working in your
office area, with regard to the following?

Noise from work-related/social
conversations between colleagues

Noise generated by people walking
through the building

Visual disruption from movement of
people around the office

Noise from colleagues heading to/
leaving from meetings

Noise generated by activity within
the Nexus (atrium area)

T T
1.0 1.5 20 25 3.0
Mean rating (with 95% CI)

Notes: n =30 to 31 (excludes “don’t know™ responses); scale: 1 = “low”
to 3 = “high”

reluctance to transfer concentrated tasks from their allocated workstation, in spite of
expressing dissatisfaction with the noise levels and distractions in their work area. One
of the reasons given was inconvenience — as one interviewee explained, “It’s easier said
than done to move all your stuff”. For some, a lack of portable technology was an issue
— as they had only desk-top computers, any computer-based work had to be carried out
at their desk. There was also concern about how such a move might be interpreted by
their colleagues. For example, one interviewee explained that she would not consider
taking concentrated work to a pod room, commenting, “I'd feel a bit prima donna-like —
I think other people would probably think ‘How come her work is so important?”

Similarly, interviewees explained that although they try to hold lengthy
telephone calls away from their desk, not only is this “a nuisance” but sometimes it
is not possible, as they need access to information on their desk-top computer
during the call. Occupants were not provided with portable telephones, which also
restricted the use of alternative settings for telephone calls. Some reported that for
incoming calls, they tended to phone the caller back from a telephone in one of the
pod rooms. When taking calls at their desk, some interviewees said that they are
aware of distracting colleagues working nearby, and are also conscious that others
can overhear what they are saying, which can be “intimidating”. This may explain
why the environment as a whole was considered particularly poor for holding
telephone conversations (see Figure 4).

Although some interviewees held that their new work environment aided
knowledge flow through increased informal interaction, there was suggestion from
others that concern about disturbing their colleagues inhibited communication, with
people refraining from talking in case they might distract others working nearby. For
instance, one interviewee commented, “In a way, the open plan puts you off talking to
the people around you, because you realise youre disturbing everyone”. Some
interviewees pointed out they need to hold some meetings at their desk (e.g. if they
need to use a particular programme or information on their desk-top computer during
the discussion), and that in such cases privacy (both in terms of being overheard and
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Figure 6.

Environment A: sources of
disturbance in open office
areas
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also disturbing others) was an issue. In the case of confidential conversations, there
was also suggestion that the act of moving a discussion to a pod or meeting room
draws attention to its confidential nature.

Environment B

Research method

A pre-move questionnaire survey was conducted approximately 26 months prior to the
completion of the phased migration to Environment B, in order to assess levels of
satisfaction with the existing cellular office accommodation. The survey used the
architect’s standard online questionnaire. It explored a number of issues, including
occupants’ satisfaction with their work environment in terms of: the facilities provided;
the environmental conditions; and the level of support for different work activities. The
majority of questionnaire items used a five-point rating scale, although respondents
were given opportunity to add further comments about their work environment
through the provision of a comment box at the end of the questionnaire.

The same questionnaire was used as part of a post- occupancy evaluation of the new
environment. The post-occupancy survey was conducted seven months after
completion of the move to Environment B (12 months after the beginning of the
phased migration).

In both the pre- and the post-occupancy evaluations, the questionnaire survey was
conducted online. All members of staff and research students in the department were
contacted by email to invite them to take part, and were assured that their responses
would remain confidential.

This paper focuses on the findings of the post-occupancy evaluation survey, but
includes the pre-move survey data for purposes of comparison. In both cases,
questionnaire data from academic respondents only are reported. For brevity, we
report only the findings from questionnaire items that related to aspects of creativity.

Results

The pre-move questionnaire was completed by 15 academic staff, 14 of whom were
located in single-occupancy enclosed offices, and one was located in a shared office. 28
academics responded to the post-occupancy evaluation survey, 27 of whom completed
the questionnaire.

Analyses indicate high levels of occupant satisfaction with Environment B, in terms
of the facilities provided, the environmental conditions and support for work activities
(see Figures 7-9, which give the mean responses and 95 per cent CIs).

As shown in Figure 9, respondents expressed satisfaction with the support the
environment provides for working creatively, and for quiet and concentrated working,
as well as aspects relating to this, such as “minimising errors”. Satisfaction ratings
were particularly high for what might be considered the social elements of creative
working, such as team-working, formal meetings and informal meetings, and it is in
these areas where the ratings show most improvement compared with the pre-move
survey. Support for telephone conversations and for private conversations was also
rated as satisfactory in the new environment.

In line with these findings, there were high levels of satisfaction with informal and
formal meeting areas, the layout and circulation space, which showed the highest level
of improvement of all the facilities compared to the pre-move ratings (see Figure 8). In
terms of the provision of individual facilities, desk space and shape was rated as





Q: How satisfied are you that the following environmental
conditions support your work?

Equipment noise

l

o Pre
@ Post

People noise

!

External noise

Privacy

Overall
environment

i

T I T

2 3 4 5
Mean rating (with 95% CI)

-

Notes: Pre-move data, n = 15; post-move data, » = 28 (excludes “don’t
know™ responses); scale: 1 = “very dissatisfied” to 5 = “very satisfied”

satisfactory, as was storage. Satisfaction with “reading and quiet areas” received the
lowest satisfaction rating (although the 95 per cent CI is above the mid-point of the
satisfaction scale and presents an improvement on the pre-move rating). Nonetheless,
privacy and noise were all rated as satisfactory (see Figure 7).

Discussion
The designs of the two academic offices both sought to manage the conflicting
demands of privacy and collaboration through the provision of a variety of activity
settings. Yet the two environments achieved starkly contrasting results in terms of
occupant satisfaction: the post-occupancy evaluation of Environment A suggests that
its academic occupants are largely dissatisfied with their work environment, whereas
that of Environment B indicates high levels of satisfaction. We suggest that this
difference may be largely attributable to the location of occupants’ allocated
workstations within the office environments — which we term their “default location”.
In Environment A, occupants’ default location is an open, shared setting. They
expressed strong dissatisfaction with this environment as a place to undertake
concentrated and creative work, with the noise levels and lack of privacy at their
workstations emerging as a particular issue. Although they had access to alternative
work settings that did provide increased auditory and visual privacy, occupants
reported that they tended not to transfer concentrated work to these supplementary
spaces, citing concerns about how this may be interpreted by colleagues and also
inconvenience. Whilst the former issue emphasises the need for user-training in the use
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Figure 7.

Environment B:
satisfaction with facilities
pre- and post-move
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Figure 8.

Environment B:
satisfaction with
environmental conditions
pre- and post-move

Q: How satisfied are you that the following facilities and amenities
support your work?

Desk spaca and shape i
Sixagespacs ﬁ—
Girculston space ﬁ

Layout

Formal meeting rooms

o Pre

Reading and quiet areas @ Post

Informal meeting areas

R D

1 2 3 4 5
Mean rating (with 95% CI)

Notes: Pre-move data, n = 15; post-move data, n = 27 (excludes “don’t
know" responses); scale: 1 = “very dissatisfied” to 5 = “very satisfied”

of new work environments, we suggest that the latter is not an ephemeral issue, but
rather reflects the role of allocated workspace as a cognitive resource.

The physical work environment is a valuable cognitive aid, onto which some
aspects of a task may be offloaded in order to improve performance and reduce
memory demands (Kirsh, 1995, 2001; Malone, 1983; Lansdale, 1988). For example,
when writing a literature review, one may physically organise reference sources such
as papers and books to reflect, say, the subject area to which they relate, or whether
they are yet to be read, (Kirsh, 1995). For an academic, work on a concentrated task
such as writing a paper is likely to take place over a number of days, or even weeks,
and to be interspersed with work on other tasks. Any structuring that they have
imposed on their work environment in relation to the task (i.e. the piles of paper and so
on) may, if left in place, facilitate its later resumption — in effect allowing them to “dip
in and out” of the task more easily (Kirsh, 2001; Malone, 1983).

For academics working in Environment A, the gains in terms of increased privacy that
might be afforded by relocating from their allocated desk to one of the “pod” spaces to
work on a concentrated task may not outweigh the loss of opportunity to benefit from any
long-term structuring that they may impose on their allocated workspace. Occupants were
similarly reluctant or unable to move some noise-generating telephone and face-to-face
conversations away from their desks, due to a need to reference work stored on their
computer or desk. In the case of incoming telephone conversations, their transfer to
alternative work locations was also hampered by the provision of only wired telephones.





Q: How satisfied are you that the facilities and environmental conditions
support your ability to carry out the following work activities?

Being creative ﬁ_
Quiet and concentration i
Meeting deadlines ﬁ_
Minimising errors ﬁ . Eroest
Informal meetings ﬂ
Formal meetings ﬁ_
Private conversation ﬁ_
Telephone conversation ﬁ_
R =——————

F T T T

1 2 3 4 5
Mean rating (with 95% CI)

Notes: Pre-move data, n = 15; post-move data, n = 27 (excludes “don’t
know™ responses); scale: 1 = “very dissatisfied” to 5 = **very satisfied”

In contrast, the academic occupants of Environment B, whose default location is an
individual study, expressed satisfaction with its provision of privacy and support for
both concentrated and collaborative working. We suggest that the auditory privacy
and consequent autonomy provided by this solitary space is crucial to Environment
B’s success, in that it enables occupants to switch easily between activities that require
concentration and reflection, and noise generating activities such as telephone calls and
small meetings. In terms of the latter activity, the size of the study is also important, in
that at 10 m? it is large enough to enable occupants to hold one-to-one meetings at their
desk. We suggest that those meetings for which academics are most likely to need
access to their computer, or to access hard copy information sources (e.g. to look up a
reference) are one-to-one or one-to-two meetings (either with peers with whom they are
collaborating, or their research staff or students).

Based on the above discussion, it might be argued that the combi-office design of
Environment B affords little benefit over individual cellular offices. However, contrary
to this is the marked improvement in occupants’ satisfaction with support for social
elements of creative working — namely team-working, formal meetings and informal
meetings, compared to their previous cellular offices. Although some degree of overall
improvement in satisfaction ratings (which Environment B does achieve compared
with the previous accommodation) might reasonably be attributed to the Hawthorne
effect (see, for example, Gillespie, 1991), we hold that a proportionally greater increase
in occupant satisfaction with the level support for these social activities, when
compared with the improvement in ratings for other elements, is indicative of a
genuine improvement in provision.
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Figure 9.

Environment B:
satisfaction with support
for work activities pre and
post move
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Whilst we hold that a key factor in the differing success of the studied environments
is the nature of occupants’ default location within the office, this is not the only
difference between the two cases. An obvious source of variation is that Environment
A was designed as generic office accommodation, whereas Environment B was a
bespoke design for its occupant department. This may have impacted on
post-occupancy satisfaction, either directly through elements of design of
Environment B being more closely tailored to match the requirements of its
occupants than Environment A, or indirectly, such as through occupant engagement in
the design process. In one of the departments occupying Environment A (which we will
term Department A1l for ease of reference), the incumbent director described the period
leading up to the move as “a particularly unsettled time”, due to the unexpected loss of
their predecessor. Linked to this, there was a suggestion that expectations may not
have been effectively managed regarding the (nil) potential for closed offices, which
may have led users to conclude that the engagement process was not meaningful. This,
in turn, may have had a detrimental effect on subsequent user satisfaction (e.g. Allen
et al., 2004), although we note that this was not raised by any of the other interviewees.

Given users’ observed reluctance to make full use of the range of activity settings
provided in their new environment, it is also relevant to note that Department Al did
not engage in any change management in the lead up to, or following the move. The
head of department explained, “There was no change management, because the plans
to move were put on hold, and then all of a sudden we were moving”. Allen et al. (2004),
Kampschroer, Heerwagen and Powell(2007), Laframboise et al. (2003), amongst others,
emphasise the value of change management programmes in facilitating the transition
to new work environments, particularly in cases where the new workspace requires, or
is intended to engender, a change in the way that occupants work. The approaches
outlined by Allen et al. (2004) and Laframboise ef al. (2003) include holding interactive
staff workshops on “how to get the best of the new work environment” and the
development of workplace protocols or etiquettes, to facilitate the adoption of new
ways of working, and encourage occupants’ acceptance of their new workspace.

The head of department A2 (the other department located in Environment A)
reported that, in contrast to Al, they had engaged in a significant programme of
change management to accompany the move, which included “deciding what the
protocols for the building were, and what the etiquette we should have for the building
— there was a lot of preparation done”. Yet, the academics in A2 did not exhibit
increased satisfaction with their environment compared with those in Al.
Furthermore, the department occupying Environment B had not engaged in any
formal change management programme, although the project champion was keen to
point out that they had been very careful to communicate the aims of the new
environment to staff and manage their expectations by engaging on issues such as
office size, furniture and storage space. This is not to suggest that Environment A
would not have been more successful had department Al engaged in a programme of
change management. However, it draws attention to the array of potential factors that
may also have influenced the observed outcome, some of which relate to change
management, such as the appropriateness of particular change management activities,
and the magnitude of the change in work-practices required by the respective
transitions in work environments.

The outcome of Environment A also draws attention to the need for technology
provision to be seen as integral to, and developed alongside, the provision of any new
work environment (see, for example, Pinder ef al, 2009 for a further discussion of this).





As discussed above, some of the potential affordances of Environment A (including
those which were fundamental to its intended use — such as the opportunity for
occupants to transfer between the different worksettings, to suit the particular activity
they were carrying out) were undermined by insufficient provision of mobile
technology, such as laptops and portable phones. This raises the important question of
to what extent the outcome of Environment A would have been different, had the IT
provision been appropriate.

Concluding remarks

As noted above, a key methodological limitation of this study, which may be
considered one of the inherent difficulties of case study research, is the difficulty in
establishing cause and effect, due to the potential influence of other factors on the
measured outcomes. Another criticism of this study, which again relates to the
challenges of conducting real-world research, is that we do not have any data relating
to pre-move satisfaction for Environment A. Further, different survey instruments
were used to measure occupant satisfaction in the two environments, although they do
have close parallels, this limits the comparisons that can be made between the datasets.

Nonetheless, we hold that the cases that we report do make a valuable contribution
to the literature on the built environment (see Valsiner, 1986). Although there is much
opinion on the subject of office design for knowledge workers, there remains a dearth
of evidence on the impact of different design solutions, particularly in an academic
context (as noted by Gorgievski et al, 2010).

This study highlights the need to better understand the nature of knowledge work,
which to use Davenport’s (2002) words, remains “a mysterious art and science” — if
work environments are to support actual rather than assumed work practices. It also
emphasises that although space may be instrumental in enabling change, it cannot
drive organisational change. In the case of the higher education sector, if it is to achieve
its goal of increased creativity and innovation through more collaborative working,
then the academic reward system, which is still based around individual achievement,
must be realigned accordingly (see Kerr, 1975).

References

Allen, T.J. 1977), Managing the Flow of Technology: Technology Transfer and the Dissemination
of Technical Information within R&D Organizations, MIT Press, Cambridge, MA.

Allen, T]. and Gerstberger, P.G. (1973), “A field experiment to improve communications in a
product engineering department: the non-territorial office”, Human Factors, Vol. 15,
pp. 488-98.

Allen, T., Bell, A., Graham, R., Hardy, B. and Swaffer, F. (2004), Working without Walls:
An Insight into the Transforming Govermment Workplace, Office of Government
Commerce, London, available at: www.ogc.gov.uk (accessed June 2008).

Amabile, T.M. (1997), “Motivating creativity in organizations: on doing what you love and loving
what you do”, California Management Review, Vol. 40, pp. 39-58.

Baldry, C. (1997), “The social construction of office space”, International Labour Review, Vol. 136,
pp. 365-78.

Becker, F. and Sims, W. (2001), Offices That Work: Balancing Communication, Flexibility and
Cost, International Workplace Studies Program, Cornell University, Ithaca, available at:
http://iwsp.human.conell.edu (accessed January 2010).

Balancing
collaboration and
privacy

47






29,1/2

48

Brennan, A. Chugh, J.S. and Kline, T. (2002), “Traditional versus open office design:
a longitudinal field study”, Environment and Behaviour, Vol. 34, pp. 279-99.

Brill, M., Weidemann, S., Alard, L., Olson, J. and Keable, E. (2001), Disproving Widespread Myths
about Workplace Design, Kimball International, Jasper, IN.

Claxton, G. (1997), Hare Brain, Tortoise Mind: Why Intelligence Increases when You Think Less,
Fourth Estate Ltd, London.

Cummings, A. and Oldham, G.R. (1997), “Enhancing creativity: managing work contexts for the
high potential employee”, California Management Review, Vol. 40, pp. 22-38.

Davenport, T., Thomas, R]. and Cantrell, S. (2002), “The mysterious art and science of
knowledge-worker performance”, MIT Sloan Management Review, Fall, pp. 23-30.

Duffy, F. (1997), The New Office, Conran Octopus, London.

Dunbar, K. (1995), “How scientists really reason: scientific reasoning in real-world laboratories”,
in Sternberg, R]. and Davidson, ]. (Eds), Mechanisms of Insight, MIT Press, Cambridge, MA.

Engineering and Physical Sciences Research Council (ESPRC) (2006), “EPSRC Strategic Plan
2006: towards a shared vision of tomorrow’s challenges”, available at: www.epsrc.ac.uk
(accessed January 2010).

Frost, P.J. and Taylor, S. (1996), Rhythms of Academic Life: Personal Accounts of Careers in
Academia, Sage, London.

Gillespie, R. (1991), Manufacturing Knowledge: A History of the Hawthorne Experiments,
Cambridge University Press, Cambridge.

Gorgievski, M.G., van der Voordt, Th., van Herpen, G.A. and van Akkeren, S. (2010), “After the
fire. New ways of working in an academic setting”, Facilities (forthcoming).

Hedge, A. (1982), “The open plan office: a systematic investigation of employee reactions to their
work environment”, Environment and Behaviour, Vol. 14, pp. 519-42.

HEFCE (2009), Strategic Plan 2006-2011, Higher Education Funding Council for England,
Bristol.

Kampschroer, K., Heerwagen, J. and Powell, K. (2007), “Creating and testing workplace strategy”,
California Management Review, Vol. 49, p. 199.

Kelly, R. and Caplan, J. (1993), “How Bell Labs creates star performers”, Harvard Business
Review, July-August, pp. 128-39.

Kerr, S. (1975), “On the folly of rewarding A, while hoping for B”, Academy of Management
Journal, Vol. 18, pp. 769-83.

Kirsh, D. (1995), “The intelligent use of space”, Artificial Intelligence, Vol. 73 Nos 1-2, pp. 31-68.

Kirsh, D. (2001), “The context of work”, Human Computer Interaction, Vol. 16 Nos 2-4, pp. 305-22.

Kraut, R.E,, Fussell, SR., Brennan, S.E. and Siegel, J. (2002), “Understanding effects of proximity

on collaboration: implications for technologies to support remote collaborative work”,
in Hinds, P. and Kiesler, S. (Eds), Distributed Work, MIT Press, Cambridge, MA, pp. 137-62.

Kupritz, V.W. (1998), “Privacy in the workplace: the impact of building design”, Journal of
Environmental Psychology, Vol. 18, pp. 341-56.

Laframboise, D., Nelson, R.L. and Schmaltz, J. (2003), “Managing resistance to change in
workplace accommodation projects”, Journal of Facilities Management, Vol. 1, pp. 306-21.

Lansdale, M.W. (1988), “On the psychology of personal information management”, Applied
Ergonomics, Vol. 19 No. 1, pp. 55-66.

Malone, T.W. (1983), “How do people organise their desks? Implications for the design of office
information systems”, ACM Transactions on Office Systems, Vol. 11, pp. 99-112.





Pinder, J., Parkin, J., Austin, S., Duggan, F., Lansdale, M., Demian, P., Baguley., T. and Allenby, S. Balancing
(2009), The Case for New Academic Workspace, Loughborough University, Loughborough, llab ti d
available at: www.academicworkspace.com (accessed January 2010). collaboration an

Price, 1. and Fortune, J. (2008), “Open plan and academe: pre- and post-hoc conversations”, privacy
Proceedings of the CIB WO70 International Conference in Facilities Management, Heriot
Watt University, Edinburgh, June 16-18, 2008, CIB publication No. 315, Emerald.

Steele, F. (1998), Workspace Privacy: A Changing Equation, Steelcase, available at: www. 49
steelcase.com (downloaded January 2010).

Toker, U. and Gray, D.O. (2008), “Innovation spaces: workspace planning and innovation in US
university research centers”, Research Policy, Vol. 37 No. 2, pp. 309-29.

Valsiner, J. (1986), The Individual Subject and Scientific Psychology, Plenum, New York, NY.

Corresponding author
Jennifer K. Parkin can be contacted at: jennifer.parkin@ntu.ac.uk

To purchase reprints of this article please e-mail: reprints@emeraldinsight.com
Or visit our web site for further details: www.emeraldinsight.com/reprints






5/6/13 Why Office Design Matters - HBS Working Knowledge

HARVARD |BUSINESS [scHooOL

WORKING KNOWLEDGE

FOR BUSINESS LEADERS

Why Office Design Matters

9/12/2005
You want to concentrate and collaborate, but how can you get the best of both worlds in your current office set-up? An
excerpt from Thinking for a Living: How to Get Better Performance and Results from Knowledge Workers.

by Thomas H. Davenport

One factor that affects knowledge worker performance that isn't well understood is the physical work environment—
the offices, cubicles, buildings, and mobile workplaces in which knowledge workers do their jobs. There is a good deal
said about this topic, but not much known about it. Even more unfortunately, most decisions about the knowledge
work environment are made without seriously considering their implications for performance.

In 2002 I and my then-colleagues at Accenture Bob Thomas and Sue Cantrell undertook a study of this issue.1 We
interviewed forty-one companies that had some initiative under way intended to improve the performance of high-end
knowledge workers, or those with particularly high levels of expertise and experience, who were critical to the
organization's mission. We were interested in all the factors that affected knowledge work performance, but the topic
most commonly addressed by the companies was the physical work environment (the other common ones were
information technology and management). [...]

The introduction of a new workspace was most often the catalyst for a broad redesign of the knowledge work
environment in our study. Because it is so tangible, a new or alternative office can be both the symbol and a key part of
the reality of new ways of working. For example, Pharmacia recently built a new pharmaceutical research building
outside of Chicago that was intentionally designed to encourage more interaction among its R&D staff. The new
workspace was intended not only to attract top research scientists to the company, but also to promote a more
collaborative culture. Particular designs can encourage certain types of behavior, although they will never guarantee it.
Of course, office space is also expensive, and savings resulting from decreased or alternative space often serves as a
rationale for change.

Workspace design is a somewhat faddish phenomenon, in part because no one knows exactly what factors affect
knowledge worker performance, and how those factors interrelate. In the absence of knowledge, vendors of office
environments, architects, and developers are free to make all kinds of claims about what works. But we do know some
things from the limited amount of research on this topic, and in the next section I'll provide a list of what is generally
agreed to be true with regard to the physical work environment. Then I'll describe a framework that will help managers
think about the physical environments for knowledge work in their own organizations.

What we know about the physical work environment
From either previous research, logic, or common sense, there are a few things we know about the relationship between
physical work environments and knowledge worker performance. They include:

Knowledge workers prefer closed offices, but seem to communicate better in open ones. Of course there is great
variation among open and closed office types, but the most extensive research in the area (from Cornell professors
Frank Becker and William Sims) suggests that while most knowledge workers prefer closed offices because they are
better able to concentrate, they communicate informally and build trust and social capital more easily in more open
office environments (even high-walled cubicles, they say, restrict interpersonal communications). They note: "Our
research, done with employees in job functions ranging from software development to marketing and business
development, indicates that the more open the 'open' plan office environment, the more conducive it is to overall work
effectiveness, when communication and interaction are critical elements of the work process."2 Becker and Sims are
undeniably experts on this topic, but I feel that, like many corporate executives, they downplay the need for

hbswk.hbs.edu/archive/4991 .html 1/4



http://hbswk.hbs.edu/

http://hbswk.hbs.edu/archive/4991.html#1

http://hbswk.hbs.edu/archive/4991.html#2



5/6/13 Why Office Design Matters - HBS Working Knowledge
concentration and quiet when knowledge work is done in office environments.

Knowledge workers congregate in particular geographical areas. This factor has been made well-known by
Carnegie-Mellon professor Richard Florida in his book The Rise of the Creative Class. He documents the fact that
knowledge workers (not synonymous with the "creative class," but closely overlapping it) are drawn to, and are made
more productive by living in, cities and regions with concentrations of other people like themselves. Silicon Valley,
Boston, and Austin are prominent examples of this phenomenon, at least for knowledge workers oriented to
information technology. The connotation is that if you're a knowledge worker or a business that needs to hire them, you
need to find out where the center of action in your industry is, and locate yourself there. If you're a city manager or
mayor and you want these successful, taxpaying individuals to live in your city, you need to make your city attractive
to them and to the businesses that hire them.3

Knowledge workers move around in the course of their work. They

Pani?ular designs can encourage need mobility and spend a lot of time out of their offices. Several firms that
certamn types of behavior, glthough have observed their knowledge workers have found that they spend up to
they will never guarantee it. half of their time out of their offices —either in meetings, talking informally

in other peoples' offices, or traveling. As a result, organizations need to
provide them with the ability to work and be productive outside of their offices. The most obvious instantiation of
mobile work environments is the laptop computer, but there are others—for example, access to physical work artifacts
such as books and files, the ability to use telephones, computers, and messaging technologies while traveling.

Knowledge workers collaborate. They meet, they chat, they congregate. Office environments need to facilitate the
collaboration and exchange of tacit (hard to express in explicit written terms) knowledge. What does this mean? At a
minimum, there need to be meeting spaces and conference rooms. Maximum facilitation would be to create a variety of
collaborative spaces, technologies, and facilitation approaches for an array of collaborative purposes. Technologies for
collaboration — from videoconferences to webcasting to shared networks—are increasingly making a big difference in
collaboration, but users are frustrated by technical difficulties in many cases.4 Very few, if any, organizations have
attempted to foster collaboration to a high degree, in part because they haven't made the effort to understand what kinds
of collaboration are needed.

Knowledge workers concentrate. The opposite side of the collaboration coin is the need to concentrate at work. This
requires a quiet setting with relatively few distractions. Such an environment is particularly important for knowledge
creation activities—thinking, writing, programming, designing, and so forth. This takes up a widely varying proportion
of knowledge workers' time—some studies have found, for example, that programmers spend only 20 to 30 percent of
their time doing solo programming, but others have found workers devoting up to 64 percent in "quiet work."5
Whatever the fraction of time, it's important for the production of final knowledge work outputs. Many organizations
that have moved to more open offices trumpet the benefits of increased collaboration, but they discount the penalties
incurred on the concentration side.

Knowledge workers work in the office. Despite many years of discussion about telecommuting and telework, a very
small percentage —some studies suggest 5 percent— of workers do "serious" (full-time or near-full-time)
telecommuting, and a good proportion of those are administrative workers rather than knowledge workers. Knowledge
workers, like all other types of workers, like flexibility, and they like to work at home occasionally. However, they
don't want their homes to be their only offices. They know that to be constantly out of the office is to be "out of the
loop" —unable to share gossip, exchange tacit knowledge, or build social capital.6 This means that organizations
should not bother with office arrangements that assume full-time telecommuting, even though occasional
telecommuting doesn't save companies any money. It also means that firms that are committed to telecommuting may
be less attractive in the knowledge worker labor market.

Knowledge workers communicate with people who are close by. Tom Allen, the dean of researchers on the work
behaviors of scientists and engineers, found more than two decades ago that technical workers (a proxy for knowledge
workers) whose desks are more than thirty meters apart have a frequency of communications that is roughly zero.7
Some might argue that e-mail and instant messaging have changed the relationship between physical proximity and
communication. However, I'd argue that you rarely e-mail or IM intensely with someone you don't know. Assuming
it's still true, Allen's important and oft-cited finding means that companies should design work environments so that
knowledge workers who need to communicate are physically close to each other. Of course, this requires some
strategizing about who needs to be talking with whom. Organizations such as 3M and Herman Miller have tried to do
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Just that in the design of some of their facilities.

Knowledge workers don't care about facilities gewgaws. At least there

is no evidence that anyone ever took a job, stayed at a job, or worked more ~ Firms that are committed to
productively because of foosball, pool, or ping-pong tables, cappuccino telecommuting may be less attractive
bars, office concierges, hearths, conversation pits, quiet rooms, lactation in the knowledge worker labor market.
rooms, creativity rooms, relaxation rooms, nap rooms, etc., etc. In these

lean and mean times, many workers are even reluctant to be seen using these facilities for fear that they won't be
considered hardworking enough. In any case, there's no clear relationship between knowledge worker performance and
various appealing features of the work environment, though they may help slightly with recruiting or morale. To my
knowledge only a couple of office furniture firms (Herman Miller and Steelcase, to be precise) do much to have an
impact on such workplace innovations—and their focus is on broad workplace changes, not on architectural gewgaws
—so we may never know for certain whether they are worth the money and the architect's time.8

Despite the faddish nature of workspace design and the absence of detailed knowledge on its implications, many
organizations truly believe in the effects of the particular approaches they have adopted. It is often assumed, for
example, that open offices lead to increased collaboration and open communication. This was the goal at SEI
Investments, where all dividers were torn down in favor of a big open room that, according to one SEI knowledge
worker we interviewed, "creates a fun environment in which people can communicate freely." Of course, an HR
manager at SEI admitted that only about half of the potential hires for the company thought they could stand working in
such an open environment, which seems a high price to pay for architecture (although, to be fair, SEI believes that the
environment is a good screening mechanism for the collaborative workers they want to hire).

Certainly there are many occasions in which chatting over cubicle walls has facilitated the flow of information through
knowledge work processes. Yet we heard just as many anecdotes about workers who stayed at home to do heads-
down work because they couldn't concentrate in the office. One knowledge worker involved with highly sensitive
political risk analysis, for example, feared that his job performance would be severely compromised as soon as the firm
moved to a completely open floor plan. And at Monsanto (which later merged with Pharmacia & Upjohn to form
Pharmacia), where a business unit had attempted to do away completely with private offices to reduce hierarchy and
increase communication, senior officers of the unit eventually erected their own private offices. Employees are skeptical
of open office arrangements and often suspect (as do I) that the primary benefit of these designs is the lower space costs
of packing more people into cubicle-structured space.

Similarly, mobility within the workspace and outside of it is a frequently cited objective. This obviously makes sense in
industries such as professional services, where workers must travel to clients frequently. Yet we don't know what price
organizations pay in social capital when employees are highly mobile and can't be easily located for a face-to-face
conversation. "Hoteling," for example, or the assignment of workers to whatever workspace is available when they
come into the office, is clearly an efficient means of allocating space to mobile workers, but several firms that have
experimented with it report that it engenders about the same level of community we find in an actual hotel. How many
friends have you made in hotels? When the person next door is different every day, informal social relationships don't
develop easily. Wkl

Reprinted by permission of Harvard Business School Press. Excerpted from Thinking for a Living: How to Get Better
Performance and Results from Knowledge Workers by Thomas H. Davenport. Copyright 2005 Thomas H. Davenport.
All rights reserved.
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Footnotes:

1. Dave De Long was also involved in the early phases of the study. Aspects of it were described in Thomas H.
Davenport, Robert J. Thomas, and Susan Cantrell, "The Art and Science of Knowledge Worker Productivity," Sloan
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Management Review (Fall 2002): 23-30.

2. Frank Becker and William Sims, Offices that Work: Balancing Cost, Flexibility, and Communication, Cornell
University International Workplace Studies Program, October 2001. Available online at

http://iwsp.human.cornell.edu/pubs/pdf/IWS 0002.PDF.

3. Richard Florida, The Rise of the Creative Class (Basic Books, 2002), and "The Economic Geography of Talent"
(working paper, available online at http://www creativeclass.org/acrobat/ AAAG .pdf.

4. M. Lynne Markus, "IT Support for Global Collaboration," Information Work Productivity Council Research Report,
January 2004.

5. McCue (1978) found 20 percent of programming work was solo; Zelkowitz, Shaw, and Gannon (1979) found 20
percent was individual coding; Brill (2000) found 64 percent quiet work. All cited in Becker and Sims, Offices that
Work.

6. For a discussion of the role of physical facilities in building and maintaining social capital, see chapter 7 in Don
Cohen and Laurence Prusak, In Good Company: How Social Capital Makes Organizations Work (Boston: Harvard
Business School Press, 2001), 155-182.

7. Thomas J. Allen, Managing the Flow of Technology (Cambridge, MA: MIT Press, 1984).

8. For the Steelcase approach to measurement, see "Measuring Business Results: The Role of the Workplace," online

at http://www steelcase.com/na/knowledgedesign.aspx 2f=10255&c=10907.
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