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1

Introduction

In recent years, an increasing number of policy makers, environ-
mental design practitioners, and researchers have recognized that more
systematic information is necessary as a basis for environmental deci-
sion making, planning, and programming. As part of their work, many
have turned to diagnostic or post-occupancy evaluations of built en-
vironments as sources of needed information. These evaluations have
been designed in part to.determine the extent to which the objectives of
clients and designers have been fulfilled. At a time when unfulfilled
objectives are costly to rectify in both economic and social terms, ra-
tional approaches to making decisions and assessing the outcomes of
previous decisions are becoming increasingly important. These views
are shared by a variety of organizations and professional groups opera-
ting in the building field.

The United Nations Center for Housing, Building, and Planning, for
example, as part of their program for promoting social integration
throiigh housing programs, has recently published a report covering
four case studies involving post-occupancy or neighborhood evalua-
tions. Specifically, the case studies consider the extent to which physi-
cal and other attributes of neighborhoods in four countries contributed
to the objective of achieving integration of their diverse population
groups {United Nations, 1978).

In another context, the General Services Administration (GSA) of
the U.S. government has been developing an evaluation program where-
by they can learn about federal installations and work environments
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and use the information as a basis for programming new facilities built
under their sponsorship. At the same time, the Senate Committee on
Environment and Public Works has addressed the issue of research and
evaluation as part of the Public Buildings Act of 1980, Section 108 of
that act requires the GSA administrator “to carry out systematic re-
search and post-occupancy evaluations” and authorizes demonstration
projects “to determine and improve the effectiveness of existing and
planned public buildings in providing productive, safe, healthful, eco-
nomical, conveniently located, energy efficient and architecturally dis-
tinguished accommodations for federal agency offices.” In recent years,
the federal government has demonstrated a commitment to quality
architecture through their process of selecting architects for public
buildings (Architectural Record, 1978). Whether the government will
make a concerted effort to follow the Section 108 directive with respect
to research and evaluation remains to be determined.

During the past decade, evaluation studies on building environments
ranging from new towns to health-care facilities and public and pri-
vate housing have been prepared by environmental design researchers,
often working in collaboration with government agencies, student
groups, or practitioners {Lansing et al., 1970; Cooper, 1975; Friedman
et al., 1978). Additional collaborative efforts will most likely take place
in the 1980s. A recent editorial in a prominent architectural journal
posited the value of user reaction studies and post-occupancy evalua-
tions and suggested that during the next decade these activities are likely
to mature as a segment of professional practice (Progressive Architec-
ture, 1980).

Paralleling an increasing number of post-occupancy evaluations has
been a growing concern that the procedures used to conduct many of
these evaluations have not been systematic (Marans, 1978; Canter et
al., 1980). Few attempts have been made to gather the necessary data
in an orderly manner or to analyze them in such a way that the results
can have both immediate and long-term applicability. Furthermore,
the approaches to evaluation vary greatly, and few have been based on
well-developed conceptual models. For instance, a variety of evalua-
tions have relied on questionnaires administered to building occupants
in order to determine the extent to which they use and like the building
and its various attributes. Other studies have attempted to assess specific
environmental conditions such as noise and light levels and the amount
of space available to building occupants. Yet few evaluations have
gathered both types of data and examined them with respect to one
another. In part, researchers and environmental designers have agreed
that these limitations have been largely a function of scarce financial
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support necessary for the careful design and systematic execution of
building evaluations.

Purpose and Scope of the Study

In an attempt to overcome some of these limitations, this monograph
presents a systemati¢ approach to designing and implementing evalua-
tions of built environments. It does so by presenting a case study focus-
ing on one particular built environment—a federal office building in
Ann Arbor, Michigan.

Several factors influenced our decision to choose the Ann Arbor Fed-
eral Building for this case study. Being relatively new — it was first
occupied in 1977 —it had been built under new federal guidelines call-
ing for architectural excellence. Second, it was recognized for design
excellence by the architectural profession. The building received sev-
eral design awards and extensive publicity in newspapers and in the
architectural press. Nonetheless, it was reputed to have problems and
has been the focus of controversy within the Ann Arbor community
since its downtown site was first announced in the early 1970s. Third,
the building is located in close proximity to the offices of the principal
researcher. Finally, choosing the Ann Arbor Federal Building for the
case study offered the potential for adapting the findings and the ap-
proach used in this evaluation to other built environments, including
those built under federal sponsorship.

This evaluation has been made from a single perspective — that of the
building users. The major users are the federal employees who work in
the building, and the residents of Ann Arbor and its surrounding com-
munities are a second group of building users. Information about these
two groups and how they interact with the building was obtained
through questionnaires administered to all of the building employees
and to samples of community residents, through measures of a number
of specific environmental characteristics of the building, and through
systematic observations of both user groups.

The self-administered questionnaire was completed by 239 federal
employees — more than 90 percent of the people working in the 14 sep-
arate agencies housed in the Ann Arbor Federal Building. The ques-
tions focused on their activities, how they felt about the building as a
place to work, and how they rated the building’s appearance and a
number of specific environmental attributes. Interviews with two
groups of community residents addressed their use of the building and
their feelings about its overall design. Via telephone, we contacted 113
adults from the Ann Arbor community who were selected by proba-
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bility methods. In addition, we interviewed 60 building visitors at the
site, Each of the interviews with members of the community lasted
about 10 minutes; the questionnaires administered to building occu-
pants were designed to be completed in about 15 minutes.

Information describing various environmental conditions was gath-
ered from within each of the agencies and at individual work stations.
Data were collected on lighting, temperature, humidity, noise, furni-
ture and equipment arrangements, and the amount of workspace. The
extent to which the attitudes and behaviors of employees were related
to these environmental conditions was then examined.

The findings indicate that the Ann Arbor Federal Building is success-
ful in at least one major respect. It has become an integral part of down-
town Ann Arbor and has contributed to the attractiveness and eco-
nomic vitality of the area. It is readily identifiable and is used with
regularity by the public. Most of the people we questioned considered
the building to be both worthy of its design awards and conveniently
located. People who worked in the building, too, liked its location and
were able to make extensive use of nearby shops, banks, restaurants,
and other services.

However, the building has not lived up to its expectations of provid-
ing a high quality work environment for all of its occupants. One-third
of the people employed in the building expressed dissatisfaction with
their immediate workspace, and one-quarter gave poor ratings both to
the building’s appearance and to the spatial arrangement of the agency
with which they were employed. Work station dissatisfaction was asso-
ciated with having little privacy, ne windows or windows showing un-
attractive views, too much noise, and uncomfortable variability in
temperature. These conditions were most prevalent in the open-office
settings characteristic of many of the agencies. Opinions about work-
space were likely to color people’s general reactions to the building and
specifically to its architectural quality. Despite its favorable public
image, many of the people who worked in the building considered it to
be aesthetically and functionally deficient,

In part, worker dissatisfaction can be linked to the flexible spaces
that were designed to accommodate changes both in government agen-
cies and in internal agency functioning. The provision for {lexibility in
the building design was not supported by the day-to-day management
and operation of the building.

Users of the Study

This study was undertaken with several audiences in mind. Our
findings should suggest to architects and space planners the value of
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examining the impact of design solutions on the people who will even-
tually occupy and use the structures and spaces they create. Designers
should be interested in knowing if their environments actually function
in the manner in which they were intended. Are the spaces supportive
of the work activities, or does the environment inhibit or restrict sue-
cessful completion of those activities? Are the forms and spaces satisfy-
ing to the workers and to the public? Is the building aesthetically pleas-
ing, and was the choice of site a correct one? Questions such as these
can be important to designers in organizing and carrving out future
work. The material offered in this monograph suggests ways of posing
these questions and seeking their answers,

Although this evaluation focuses on a single office building designed
and erected under the sponsorship of the federal government, we be-
lieve our findings can be useful to architects and designers of work en-
vironments in other settings as well. We have assessed how people re-
spond to different office arrangements and degrees of spatial separa-
tion, and we have related specific elements of the physical environment
to worker satisfaction and job performance. In the final chapter, we
discuss these and other findings in light of the original design objectives
set forth by the architects of the Ann Arbor Federal Building and their
client.

As we mentioned brielly, many of the problems with the Ann Arbor
Federal Building and with its flexible, open-office arrangement can be
attributed to improper facility management. Clearly, there are lessons
that building managers and others responsible for office space can
learn from this evaluation. One lesson suggests that flexibility in build-
ing design needs to be accompanied by a carefully developed manage-
ment plan and day-to-day execution of that plan. Changes in furniture
arrangement, for example, necessitate changes in the location of elec-
trical outlets, communications systems, and lighting; these must be
planned for and made with as little disruption as possible to the tasks of
workers and the aesthetic quality of the space.

Within the federal government and particularly within the General
Services Administration, administrators, space planners, and building
managers can learn from our experiences in doing this evaluation and
from our findings. Throughout the monograph, we compare environ-
mental conditions and employee responses to those conditions for the
several agencies housed in the building. These comparisons can serve to
highlight differences in what people have, in what they do, and in how
they feel about their jobs and their work environments.

Finally, environmental researchers can benefit from this work by re-
viewing and critically appraising our approach to the evaluation of a
particular structure. A major, systematic effort was made to gather
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and analyze people’s responses to environmental conditions, but we did
encounter a number of methodological and theoretical problems which
are discussed in Chapters 2 and 9. Many of these problems warrant fur-
ther study; specifically, we feel that more work is needed on the devel-
opment of techniques for measuring environmental conditions. Atten-
tion should also be given to measuring complex behavioral patterns and
using them to examine relations between environmental conditions and
people’s subjective responses to their environment.

Organization of the Report

This first chapter has dealt with the background of the study, its
methodology, and some of the major descriptive findings. In Chapter
2, we discuss our approach to conducting this evaluation and present a
conceptual model showing how we examined data on the environment
and the users’ responses to it. Chapter 3 outlines the history of the Ann
Arbor Federal Building and describes its setting, its design, the agen-
cies that occupy it, and the building users. The objectives of the build-
ing as described by GSA representatives and the building’s architects
are outlined in Chapter 4 along with a summary of the major evalua-
tive issues addressed in subsequent chapters.

In Chapter 5, we discuss relationships between the building and its
surroundings. We consider, from several perspectives, the degree to
which the building has been successfully integrated into the downtown
area. These deal with the attitudes of both the public and the building
occupants and with the latter's use of nearby downtown facilities.
Transportation and the parking situation near the building are also dis-
cussed in Chapter 5. In Chapter 6, we look at the ways in which the
building is used by the public and by the people who work there and
how both groups evaluate the overall building design.

Attention is directed in Chapter 7 toward the work environment
within the Ann Arbor Federal Building and how the workers exper-
ience it. We first discuss the work environment at two levels— within
the agencies that occupy the building and at the agencies’ individual
workspaces. We then examine how these levels of the work envi-
ronment are viewed by the workers. In Chapter 8, we explore the issue
of job performance and the extent to which it is influenced by the work
environment,

In the final chapter of this monograph, we summarize the major find-
ings and discuss our conclusions about how successful the building has
been in fulfilling its intended objectives. We also discuss the changes
that have taken place in the building after our evaluation but prior to
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the preparation of this report. Finally, a series of recommendations is
outlined covering policy issues, design considerations, and future work
on pust-occupancy evaluations.



2

An Organizational Framework
for Conducting Evaluations of
Built Environments

In this chapter, we present an overview of our approach in evaluat-
ing the Ann Arbor Federal Building and describe the conceptual model
that guided the analysis of the data collected as part of the evaluation.
Although the specific activities and the kinds of data collected and
analyzed are unique to this study, the overall approach we used and
our conceptual model can serve as an organizing framework for sys-
tematic evaluations of built environments in other settings.

Overall Approach

QOur evaluation of the Ann Arbor Federal Building consisted of four
overlapping phases, including many activities that were performed
simultaneously:

1. a preliminary exploration or reconnaissance of the building —to
learn about its historical development and to identify problems and
issues that could be addressed systematically;

2. aresearch design phase —to determine data needs and the approaches
that would be used to gather data and to design and test data-collec-
tion instruments;

3. adata collection phase — to administer the questionnaires, complete
the site observations, and measure environmental conditions;
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4. a documentation, data analysis, and dissemination phase—to code
the various types of information that had been collected, build com-
puter files, begin the iterative process of data analysis, and report
our preliminary findings.

Figure 2.1 is a chronological diagram characterizing the evaluation
process for this project. Following preliminary contacts with General
Services Administration (GSA) officials and authorization to conduct
the evaluation, intensive work began in the late summer of 1979 and
lasted for approximately 16 months.! The four phases covering this
period are shown in the upper half of the diagram, and the specific
activities included in each phase are depicted in the bottom portion of
the diagram.

Reconnaissance Phase

This initial phase consisted of two concurrent sets of activities—a
series of meetings with individuals involved in the inception, design,
management, and use of the building and numerous visits to the build-
ing and its environs. The preliminary meetings with GSA officials ad-
dressed the initial plans for the building, the purposes it was intended
to fulfill, and the manner in which it was operating. At the first
meeting, the operations manager for the building — whose offices were
80 miles away, in Battle Creek, and who visited Ann Arbor every few
weeks — gave a general overview covering these points and identified a
number of problems and issues that might be considered as part of our
evaluation. The operations manager also identified key personnel in
the design branch of GSA who had been responsible for the building
program and for supervising the design and construction. Subsequent-
ly, these individuals provided a detailed history of the development of
the building, including the conceptual thinking underlying its physical
design.

A second set of meetings was held with the building’s architects and
interior designers. They, too, contributed to our understanding of the
building’s history and the purposes it was intended to fulfill. In addi-
tion, they described to us the philosophy behind their decisions about
spatial and functional arrangements and the manner in which these
notions were translated into physical form. They also provided detailed
plans, renderings, design calculations, and the user questionnaires they
had employed to delineate individual and organizational spatial re-
guirements.

A third set of meetings was held with the heads of the federal agen-
cies occupying the building. They were questioned about the purposes
and composition of their organizations, the ways their staff used the
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new facility, and their agencies’ prior locations. They were also asked
to convey their feelings about the building and the kinds of problems
they or their staffs had experienced since moving in. As a result of these
interviews, we began to recognize that a much wider range of funec-
tions was taking place within the building than we had originally en-
visioned. In the final chapter of this volume, we discuss some of the im-
plications of attempting to evaluate a building containing numerous
organizations with greatly varied functions.

In addition to making a number of unscheduled visits to the build-
ing, members of the research team were taken on a formal tour during
our meeting with the GSA operations manager. This enabled us to
meet the people who were responsible for managing each agency and
to familiarize ourselves with those parts of the building that are inac-
cessible to the public. Subsequent visits were made to each agency to
observe informally the way spaces were being used and to make photo-
graphic records of various activities, spaces, and problem situations.

Following our review of what had been learned from these informal
visits, we planned another set of visits to each of six agencies during
specified periods in order to obtain a concensus view on the movements
of people, communication flows, office decor, spatial arrangements,
and ways in which the physical environment might be supportive of or
detrimental to aspects of individual jobs or organizational functioning,.
These impressionistic observations were made within the offices of the
following agencies: the Internal Revenue Service, the Social Security
Administration, Heritage Conservation and Recreation Service, the
National Weather Service, the Post Office, and the military recruiters.

As a result of both the meetings with GSA representatives, the archi-
tects, and agency heads and our visits to the building, we were able to
complete a preliminary listing of key issues to be examined as part of
the evaluation. Members of the project staff suggested a number of re-
search questions and hypotheses, and together we specified the kinds of
data necessary to address these questions and test the hypotheses. At
this time, we planned how data of an attitudinal and behavioral nature
were to be obtained from various users of the building, and we speci-
fied the kinds of environmental data that would be required from mea-
surements of conditions in the building.

Research Design Phase

Information was needed from two groups of building users—both
from the people who worked there and from those community residents
who visited the agencies occupying the building. In drafting the ques-
tionnaires to be administered to the two user groups, we primarily



AN ORGANIZATIONAL FRAMEWORK 13

wanted to address the evaluative issues; most of the questions were de-
signed to yield data that would enable us to either describe a particular
situation or test a specific hypothesis. Other questions were proposed so
that our results could be compared with results of evaluations of com-
parable environments. For example, it was proposed that a number of
questions used in a recent national survey of office workers? should be
asked of the federal building occupants so that their responses might be
examined and compared to the responses of office workers in other set-
tings. Two slightly different questionnaires were needed for our samples
of community residents —one for visitors to the building who were to
be interviewed at the site and another for residents throughout the
community-at-large who were to be queried by telephone.

Each of our three questionnaires was pretested by members of the re-
search team who had been trained in questionnaire administration in
early November. A University of Michigan professor who had worked
part-time for one of the federal agencies reviewed the building occu-
pants questionnaire and suggested a number of revisions; two of his
students who had worked in the Ann Arbor Federal Building were also
asked to respond to the questionnaire. On the basis of their responses,
another pretest questionnaire was developed and administered to
approximately 20 employees in a new federal office building in
Saginaw, Michigan; their written and verbal comments aided us in
preparing the final occupants questionnaire.?

Similarly, the questionnaires to be administered to the community
residents were pretested in both face-to-face interviews with people in
the lobby of the Ann Arbor Federal Building and in telephone inter-
views with people whose telephone numbers were not selected in our
random sample.

Because only a relatively small number of people work in the Ann
Arbor Federal Building, all building occupants who were employed in
the building during a given week — the last week in November 1979 —
were given guestionnaires. Sampling procedures had to be devised for
the other two groups to be questioned as part of the study. Our resi-
dents group was chosen through a probability sample of 174 residential
telephone numbers selected from the Ann Arbor telephone directory.*
A quota sample of outside users of the building was designed to obtain
60 interviews during a one-week period. Members of the research team
were stationed at building entrances at specific time periods for several
days and administered the questionnaires to adults who were leaving or
entering the building.

As part of the design phase, procedures for collecting quantitative
environmental data were also prepared. These data were to describe
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more fully a number of the building’s physical characteristics or attri-
butes covered in our user questionnaires, Information was to be gath-
ered through field investigations and indirectly from the working
drawings and floor plans showing furniture arrangements. The loca-
tions and layouts of the work stations were verified using the floor
plans for each agency. Finally, we developed and pretested in:
struments for measuring and recording specific types of environmental
data that were to be obtained by direct and indirect methods.

In addition to the quantitative data on users of the building and on
the environments within which agency personnel worked, we sought
quantitative data on the use of the building's public areas: the en-
trances of the building, the information desk in the main lobby, the
snack bar on the second floor, and the lounge area outside the snack
bar. Procedures were developed for obtaining systematic counts on the
number of people using each of the four building entrances, the extent
to which people sought assistance at the information desk, and the ex-
tent to which employees and the public used the snack bar and its
lounge.

Data Collection Phase

As noted above, the attitudes of building users were measured through
questionnaires administered to the occupants, on-site visitors, and Ann
Arbor residents. The three questionnaires were also designed to pro-
vide some behavioral data, which were supplemented with observa-
tions made at the building. Environmental data, on the other hand,
were obtained in a direct manner by visiting the building and
measuring specific physical attributes or by taking measurements from
the plans showing furniture arrangements in each agency.

Our initial effort at systematic data collection focused on the uses of
the public areas of the building, including its entrances. Observations
were made over a one-week period in late October.

Because it was known that the heaviest use of the entrances would
occur during the early morning hours and late in the day when federal
employees came to and left work, Full hourly counts were made between
7:30 and 8:30 a.m. on two mornings {(Monday and Tuesday), and be-
tween 3:30 and 4:30 p.m. on two different afterncons of the week (Wed-
nesday and Friday), Similarly, because public use of the building was
expected to be high during the lunch hour, we also completed two sep-
arate hourly counts from noon to 1:00 p.m. (on Tuesday and Friday).
A sample of time periods was the basis for subsequent counts of build-
ing entrance use during the remaining daytime hours of the week. Ob-
servers counted persons at the four building entrances during each of
ten half-hour periods.s
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Systematic counts were also made of the number of people who talked
with the security guard at the information desk and the number wha
used the lounge area outside the coffee shop/snack bar on the second
floor of the building.®

Shortly after completing the systematic observations, we initiated
observations of a more impressionistic nature in each of six key agencies
to obtain a better understanding of the activities of people, assess the
office arrangements and decor, and gauge the interactions between the
workers and their environment.

Within each agency, observations were made by five members of the
research team, who each spent 15 minutes at a preselected observation
point. Thus, for each agency, observational data were obtained cover-
ing specific attributes and behaviors occurring over a 75-minute period
of the work day. The team members then met to review their impres-
sions and reach a consensus on several characteristics of the agencies.
These impressionistic observations are summarized in Chapter 6.

After the questionnaires had been developed and pretested and the
sampling procedures had been designed, the collection of survey data
was begun. Letters had been previously distributed to the building
occupants informing them of the study and its purpose and asking for
their cooperation in completing the questionnaire. The letter also de-
scribed our data collection procedures and the manner in which the
anonymity of their responses would be guaranteed.?

Questionnaires were distributed to 270 building occupants on the
Monday morning following Thanksgiving.® Sealed collection boxes had
been placed at a2 conspicuous location within each agency. Question-
naires were picked up by members of the research team at the end of
each day that week and, by Friday afternoon, a total of 239 question-
naires had been returned, representing an 88.5 percent response rate.®

Beginning in mid-November, telephone interviews were conducted
with residents identified through the random sample of Ann Arbor
telephone numbers. The 174 residential telephone numbers in the sam-
ple yvielded 113 successfully completed interviews, for a response rate of
83.3 percent.1°

Interviews taken at the building with the quota sample of outside
users were conducted during the final week in November. By mid-
December, all the interviewing was completed and the questionnaires
cavering the three groups of users had been logged in and prepared for
subsequent coding.

The second major data collection effort began in December with a
recording of environmental data using the working drawings and floor
plans showing furniture arrangements. Data covering each work station
were recorded on forms that had been pre-numbered to correspond to
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the questionnaires administered to the building occupants. These “in-
direct” data included the square footage devoted to each work station,
worker density, and distances to agency entrances, windows, and
lightwells. !

Beginning in mid-January 1980, more direct environmental mea-
sures were recorded for 265 work stations — covering noise levels, tem-
perature, humidity, light levels, and glare conditions, These data were
recorded on another set of pre-numbered forms.®* Measurements for
light and noise levels, temperature, and humidity were taken at two
different times over a period of one month. The specific types of mea-
sures taken at the building and the equipment used are described
below.

Light measurement. A hand-held “Photo Research™ model 501 digi-
tal photometer was used to measure light levels at each work station.
The meter was placed at the center of the employee’s work surface and
a foot candle reading was taken; any task lighting was switched on
prior to the meter reading. For work stations not having access to nat-
ural light — that is, work stations located more than 20 feet from win-
dows and more than 10 feet from lightwells—only one reading was
taken. At the naturally lighted work stations, two readings were
taken — one on a sunny day and another on a hazy day.13

Noise measurement. A hand-held “lvie” Model 1E-10A noise meter
was used to record sound levels for several zones throughout the build-
ing. In most locations, a single reading was made. However, two read-
ings were taken within the Post Office and in agencies with a lightwell
above or below. The second Post Office reading was taken during the
early morning hours when the mail was being sorted and noise levels
tended to be higher. Each reading involved three measurements: (1) a
decibel reading to identify the noise intensity and to assess an appro-
priate level of sound across a range of frequency bands; (2) a “Noise
Criteria” {(NC) reading to assess noise intensities at various Hertz levels;
and (3) a Hertz-level reading at which the NC was greatest.

Temperature and humidity. As with the noise measurements, two
temperature and relative humidity readings were taken within specific
zones throughout the building. Readings were made with a “Bacharach”
cyclometer.

Clare. On the basis of discussions with lighting engineers and others
with experience in measuring glare, we decided to use a general rather
than a detailed approach to assessing indoor levels of glare conditions;
a detailed approach would have entailed more time and more equip-
ment than was available to our research team. The general approach
involved categorizations of each individual’s seating position or orien-
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TABLE 2.1

Summary of Environmental Measures Used in This Study

Direct Indirect

Temperature (Z) Amount of workspace (W)
Relative humidity {Z) Density of workspace (W)
Light level (W) Type of workspace (W)

Noise level (Z) Glare condition {W)

Style of chair (W) Distance to window (W}

Use of task lighting (W) Distance to lightwell (W}

Use of extension cords (W) Distance to entrance (W)

Use of personal objects (W) Distance to coffee station (W)

Note: Z represents measures made in zones within agencies. These measures were then
assigned to individual work stations within the respective zone. W represents measures
covering individual work stations.

tation vis-a-vis natural lighting. The categorizations were made using
floor plans and were later verified at the time the direct measures were
being taken.

In addition to making the above measurements of ambient environ-
mental conditions, other characteristics of individual work stations
were identified and recorded while the research team was at the build-
ing.Included here were two behavior measures — the nature of the tasks
being performed at each work station and the extent to which each
work station was personalized. Similarly, data were also gathered for
other conditions that might have some influence on worker satisfaction:
the type of chair at the work station, the presence or absence of task
lighting, and the presence or absence of electrical and telephone exten-
sion cords. A summary of the environmental data collected both directly
and indirectly is shown in Table 2.1.

Two issues related to the collection of data should be noted here. The
first deals with the dynamic nature of the work stations and the people
who occupy them, Both people and furniture arrangements were con-
stantly changing within the agencies during the three-month period of
data collection. Since many of the questions addressed to occupants
focused on evaluative ratings of the surrounding physical conditions,
there was the problem of lapsed time between the collection of the eval-
uative or subjective measures and the collection of objective environ-
mental data. [t would have been more ideal to distribute the question-
naires and take the environmental measurements at the same time. The
scope of the data collection effort relative to the availability of research
personnel and the delays in obtaining necessary instruments necessi-
tated our collecting environmental data ten weeks after the question-
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naires had been completed. We know, for example, that some building
occupants who had completed the questionnaire left their jobs during
the interim period, and others changed the arrangement or location of
their work stations. Other types of changes occurred as well. In the
two-week period prior to the distribution of the questionnaires, the
building's heating and ventilating system was dramatically altered and
conditions were not fully stabilized when the questions about healing
and ventilation were answered. Nor did the employees’ responses neces-
sarily reflect the ambient conditions that were actually measured ten
weeks later. Furthermore, both data collection efforts occurred during
the winter months and not also during the summer or an interseason
period when ambient conditions and people’s responses to them might
have been different.

The second issue arising from our data collection procedures has to
do with measurement precision and the amount of time devoted to
completing the measurement task. As we noted above, a detailed ap-
proach to measuring the glare condition at each work station would
have been difficult and expensive to perform if a high degree of precision
had been required. Several other measures, such as temperature and
humidity, did not vary significantly within agencies or within the build-
ing as a whole, and so our measures were taken at the agency rather
than work-station level. This approach enabled us to save time, but at
the cost of precision in determining ambient conditions at the individual
work stations. Similarly, the total amount of time devoted to data col-
lection did not enable us to take more than two readings of specific
environmental conditions at each work station. Under ideal conditions,
several measures should have been taken over a period of time to reflect
variations in conditions, measures which could then be averaged to
produce a single composite indicator of a specific environmental condi-
tion, Further discussion of these limitations in our data collection efforts
will be included in the final chapter.

Documentation, Data Analysis, and Dissemination

Prior to the completion of interviews with Ann Arbor residents, work
was initiated on the preparation of codebooks to be used in transferring
questionnaire responses into machine-readable, quantitative form suit-
able for general consumption. The codebooks were basic referral docu-
ments used by the researchers in planning subsequent data analysis.

The codebooks for the three questionnaires were completed in mid-
January; the coding process began shortly thereafter and lasted about
two weeks. By mid-February, the initial findings were available for
dissemination,
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Preliminary findings from the interview phase of the study were pre-
sented in tabular and graphic form to GSA officials, their architects,
and the employees in the Ann Arbor Federal Building. We recognized
that presenting data that summarized all responses given by each of the
three user groups would be unwieldly as a first stage in the feedback
process; accordingly, we reported selected findings of a general nature
along with detailed findings covering specific evaluative issues. Sum-
mary tables covered such items as the proportion of each group who (a)
viewed the building favorably, (b) were satisfied with its location, and
{c) felt its interior was attractive. Average ratings of specific work sta-
tion characteristics were compiled for personnel in each agency and
presented in graphic form. Comparisons were shown between responses
in this study to specific work station characteristics and responses to
identical items included in the national survey of office workers pre-
pared by Louis Harris and Associates (1978). A summary of the docu-
ments used to convey our pretiminary findings is shown in the figures in
Appendix A.

Presentations of our preliminary findings were also made to several
groups in the University community. We felt that, in addition to the
key groups wha were central to the development and use of the build-
ing, the findings should be made available to the community-at-large.
Indeed, considerable interest within the community was generated as a
result of local newspaper reports on the evaluation which appeared at
that time.

Following these initial dissemination efforts, we arranged a series of
discussions with GSA officials in Washington and with members of the
architectural firm that designed the building. These groups, along with
agency personnel from the Ann Arbor Federal Building, were invited to
raise questions that might be answered with our data and to maintain
contact with members of the research team during the remainder of the
evaluative process. (We found it surprising that no one accepted the
invitation.)

Environmental data were being collected and recorded at the build-
ing during the same period when preliminary findings from the user
surveys were being disseminated. These environmental data were sub-
sequently coded and merged with the data covering employee attitudes
and behaviors. At this point, we were able to examine the employees’
subjective responses to their environment in relation to specific environ-
mental attributes.

The merged data set covers 220 federal employees and their work
stations. Nineteen other emplovees responded to the questionnaire, but,
because they did not have a specific work station assigned to them,
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their responses were excluded from the merged data set. Similarly,
environmental data were obtained for 265 work stations, but only 220
cases are represented in the merged data set. The remaining 45 work
stations for which data are available either did not have a federal em-
ployee assigned to them or the employee who worked there did not
respond to the questionnaire. The schematic relationship between the
three data sets is shown in Figure 2.2.

Beginning in mid-March of 1980, a concerted effort was begun to
analyze the combined data sets and to test the hypotheses. In addition
to preparing descriptive statistics covering individual responses and
objective environmental conditions, we constructed a number of indexes
as a means of reducing the available data. A series of both bivariate
and multivariate analyses were subsequently performed. Portions of
these analyses are presented in later chapters of this volume.

Conceptual Model

During the same period of time when we were trying to identify the
kinds of data necessary to address the most salient evaluative issues and
to test hypotheses, the research team also began work on the develop-
ment of a conceptual model to demonstrate the manner in which inter-
relationships among data could be examined. It has been suggested in
the literature that a weakness of previous environmental evaluations
has been their lack of a conceptual framework for guiding analysis
(Marans, 1978; Canter et al., 1980). Indeed, such frameworks have
been lacking in most of the research dealing with people and their physi-
cal settings.

An underlying-purpose of any environmental evaluation should be to
develop a better understanding of how the physical environment or
place contributes to or impedes the goals of the individuals or groups
who must operate there. Specifically, the research should attempt to
clarify and supplement what is presently known about relationships
between both the physical environment and its specific attributes and
people’s behaviors and subjective responses to that environment. Within
any environmental context, there clearly is 2 multitude of interrelation-
ships which require examination if this basic objective is to be fulfilled.
Certainly this is true in the case of the Ann Arbor Federal Building,.

A conceptual model is presented here as a mechanism for understand-
ing the interrelationships among data collected as part of this study.
The model has served two additional purposes. First, it provides the
reader with a “map,” showing how different sets of variables covering
federal employees and their actions, feelings, and environmental set-
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FIGURE 2.2
Relationships between Data Sets
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tings might be interrelated. Second, it has served as an organizational
framework for guiding the data analysis.

Our conceptual model for this study was derived in part from a frame-
work previously developed by one of the authors for use in conducting
research on relationships between objective conditions, subjective ex-
periences, and residential satisfaction (Marans and Rodgers, 1975},
Basically, that model suggests that an individual’s expressed satisfaction
with the residential environment is dependent upon his or her evalua-
tion or assessment of several attributes of that environment. How a
person evaluates a particular attribute is in turn dependent on two
factors: how that person perceives it and the standards against which
he judges it. An individual’s perception of a particular attribute is de-
pendent on but distinct from the objective environmental attribute it-
self. The possibility of bias, inaccuracy, or simply differences in per-
ceptions among individuals in the same environment is recognized ex-
plicitly. Finally, the characteristics of an individual are seen as affect-
ing his perceptions and assessments of environmental attributes and the
standards for comparisons that are used.

As an extension of this framework, it has been posited that satisfaction
with the residential environment together with satisfaction with other
domains of life can influence the quality of life as an individual experi-
ences it. Similarly, residential satisfaction is seen as contributing both
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FIGURE 2.3
Basic Conceptual Model
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to selected behaviors of residents and to the extent to which these be-
haviors occur within the residential setting.

From the perspective of the environmental designer, the core of the
model is represented by the direct and indirect links between objective
environmental attributes, people’s subjective responses to these attri-
butes, overall environmental satisfaction, and some specific behavior. 15
These relationships, which are shown in Figure 2.3, could be applied
to the analysis of data covering a variety of environmental settings.

Of course, not every evaluation of a physical environment or place
would operate with the same set of variables. Places differ in their pur-
poses, and the variables to be considered are usually determined after
these purposes have been identified and prioritized. Nor, for that mat-
ter, are all evaluations undertaken for the same reasons or with the
same level of funding and sophistication. Nonetheless, place evalua-
tions conducted from the perspective of users can operate from a com-
mon analytical framework, irrespective of the type of physical environ-
ment that is being evaluated.

We noted above that the original conceptualization was developed
in conjunction with research aimed at evaluating residential environ-
ments. The model has also been used in connection with research on
recreational environments (Marans and Fly, 1981), and variations on
the model have been used to guide evaluative research in institutional
settings (Canter et al., 1880). Evaluations of each type of physical en-
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vironment have operated under the assumption that any particular
place is made up of component parts or environmental attributes. Fur-
thermore, each attribute can be assessed by people who use that place,
and the sum of the individual assessments contributes both to an over-
all evaluation of the place and to specific behaviors that take place
within it. The kinds of overall evaluations and specific behaviors to be
considered differ depending on the type of place being evaluated and
the particular outcomes or indicators of success that are thought to be
important. For example, in evaluations of residential environments,
outcomes may have to do with dwelling satisfaction, neighborhood
satisfaction, or the desire to move from a particular locale. In an eval-
uation of hospital wards, outcomes may be related to patient comfort
or the ability of doctors and nurses to give care to patients.

The issue of appropriate outcomes or indicators of success in work
environments has received considerable attention in recent years. At
the same time, research on the quality of working life, both in office
and industrial settings, has viewed the physical environment as one
factor contributing to that quality. Much of this research has treated
overall job satisfaction as a key outcome measure, while organizational
studies of work environments have considered worker performance as
an indicator of success.

In evaluations of work environments, it seems reasonable to consider
both job satisfaction and job performance as appropriate outcome meas-
ures. No doubt other criteria could also be identified in evaluating any
particular work setting, and their selection would generally reflect a
variety of factors, including the purposes of the study, the interests of
the client, who the evaluators are, who the study sponsor is, and what
resources are brought to bear on the work.

Figure 2.4 graphically depicts a conceptual model for evaluating
work environments. In this model, three key outcomes are suggested —
overall environmental satisfaction, job satisfaction, and worker per-
formance. As noted above, overal! environmental satisfaction is the
common ingredient of all place evaluations; it is the outcome of greatest
interest to architects and space planners and the one receiving the most
attention in this work. The model suggests the manner in which condi-
tions or attributes of the work place are linked to the satisfaction and
experiences of workers.!®

Overall environmental satisfaction for an employee is dependent
upon four factors. First, the employee's position or job type may in-
fluence how he or she evaluates a work environment. A clerical worker
and a manager both working in the same open-office arrangement may
have very different feelings about their work environment. Second,
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FIGURE 2.4

Conceptual Model for Evaluating Work Environments
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overall environmental satisfaction is dependent upon the organizational
context in which employees operate. The organizational context en-
compasses but is not limited to the mission of the organization, the
activities that take place within it, the morale of the organization, and
the general nature of employee/employer relations. An employee re-
quiring privacy may not view his or her workspace favorably if the
organizational requirements also necessitate its being used for group
meetings. Overall environmental satisfaction is also dependent on the
individual’s perceptions and assessments of several specific attributes of
the physical environment. Finally, the objective attributes themselves
contribute to overall environmental satisfaction. Excessive noise and
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stuffy air, aside from a person’s perceptions of these attributes, could
influence that individual’s feelings about the office in which he works.

The model also shows that an individual's perception and assessment
of a particular environmental attribute is dependent on two factors:
the standards against which he or she judges that attribute and the
objective attribute itself. The standards for comparison may include
the level of a particular attribute {a) that has been previously experi-
enced (e.g., less noise); (b) that is assigned to co-workers (e.g., closer to
the boss); or {c) to which he or she aspires or expects to receive along
with a promotion (e.g., more space).!?

As we noted in our discussion of the basic model, an individual's per-
ception or assessrnent of an environmental attribute is related to but
distinct from the objective attribute. An employee operating in a very
high-density workspace, for example, may not necessarily feel crowded
or lacking in privacy. From the point of view of researchers and the en-
vironmental designer, a central purpose of evaluation research is to ex-
plere such contnections between specific environmental attributes and
people’s perceptions of them. By understanding these relationships, the
designer will ultimately be in a better position to judge the ways in
which prospective users of the built environment are likely to respond.

Individual perceptions and assessments of specific environmental
attributes and the attributes themselves also contribute to a worker’s job
performance. High noise levels and feelings about being crowded can be
distracting and can affect the quality and quantity of work produced.
Moreover, the characteristics of the individual and his or her organiza-
tional context are likely to have some bearing on job performance.

Another set of relationships implied by the model and suggested by
the literature dealing with the quality of work life has to do with specific
job characteristics as they relate to the worker’s perceptions and assess-
ments of them and to overall job satisfaction. One specific job charac-
teristic and the responses to it centers on the quality of the physical
environment. This job characteristic, represented in our model by the
box labeled “Overall Environmental Satisfaction,” provides a unique
contribution to overall job satisfaction. Finally, job satisfaction, like
job performance, is likely to be influenced by the characteristics both
of the individual worker, such as age and seniority, and of the organi-
zation within which he or she operates.

While it is possible to develop appropriate measures for each element
of the model within the context of any work environment evaluation,
certain limitations might arise that would prevent the researchers from
doing so. In this case study, no attempts have been made to measure
the full range of employee job characteristics or the ways in which
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these characteristics were assessed by individual employees. Nor was
there any effort made to measure their overall job satisfaction. In part,
these limitations were imposed by individuals whose cooperation was
essential to the successful completion of the research. Similar limi-
tations were placed on the research team in our efforts to measure
worker performance. Finally, the identification of specific character-
istics of each organization within the building was considered to be be-
yond the bounds of our investigation. At best, we can differentiate
between organizations by indicating the particular agency in which
the individual employees worked.

Notes

1. As noted in Figure 2.1, the intensive period of work covering the first three phases
lasted about six months. During this time, five students, along with the principal investi-
gator, were actively involved in the work. Only the two authors and a research assistant
were involved in the study for the remainder of the evaluative process, data analysis, and
report writing.

2. That study was prepared by Louis Harris and Associates for Steelcase, Inc. (1978).

3. The three questionnaires used in the evaluation are included in Appendix B.

4. The telephone directory used was circulated in December 1978, nearly 11 months
prior to the scheduled period of interviewing. Given a large number of student households
in Ann Arbor, we expected that many of the listed phone numbers would be disconnected.
We also recognized that a svstematic selection of lines from the pages of the directory
would yield nonresidential numbers such as commercial establishments, governmental
agencies, professional offlices, and children’s listings. We systermnatically selected 216 phone
numbers and, of these, 174 proved to be residential telephone numbers.

5. During the 35 half-hour intervals that exist between 8:30 and noon Monday through
Friday and the 25 weekly half-hour periods between 1:00 and 3:30, a sample of ten half-
hour intervals was systematically selected. The results of these counts taking averages for
the week are shown in Chapter 6, Figure 6.1. The number entering and leaving the build-
ing during each period was estimated at twice the number counted during the 15-minute
intervals.

8. Immediately after the two observers completed their counts covering the assigned
entrance, one moved to a location in the main lobby which enabled him or her to see the
information desk and hear conversations that took place there while the other went to the
second-floor lounge area. For 13 minutes, the first observer recorded the number of people
who sought assistance from the security guard at the desk. During the same period, the
second observer recorded the number of people who went into the snack bar and the
number who sat in the lounge area.

7. The pre-questionnaire letter to the building occupants is shown in Appendix B.

8. It should be recognized that the number of people working in any building changes
from time to time. The Ann Arbor Federal Building is no exception. During our initial
meeting with GSA representatives, we were told that 292 people were working in the
building. At subsequent meetings with the heads of agencies, we learned that some had
vacant positions to be filled, while others had a targer staff than they had originally antic-
ipated. In some instances, several part-time employvees were filling a single position, In
other words, the actual number of building oecupants was constantly in flux. A final check
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with agency heads just prior to distributing the questionnaire revealed that 270 people
were emploved in the building.

9. The total includes a few questionnaires returned during the subsequent week from
employees who had been on vacation or travelling in connection with their jobs.

10. Thirty-six numbers had been disconnected, and 23 resulted in either refusals or no
one at home after four call-backs.

11. The complete set of indirect environmental conditions and the form used to record
indirect measures are shown in Appendix C.

12, The form used to record the direct envircnmental data is shown in Appendix C.

13. In a number of cases, réadings were taken by two or more members of the research
team so as to test the accuracy of the measurement procedures and to insure consistency.

14, See Chapter 7, Figures 7.1 through 7.8, for the locations at which recordings were
made.

15. In reality, the evaluation would consider a number of behavioral outcormes which
could be affected directly as well as indirectly by the objective environmental attributes
and people’s perceptions of them.

18. The reader will note that the figure contains continuous and broken lines differing
in thickness, The heavy lines suggest relationships of importance to the environmental
designer; broken lines represent relationships that could not be examined as part of this
evaluation since data were not collected for several of the key elements {job character-
istics, job satisfaction, standards of comparison, and so forth). Double lines denote
characteristics of organizations and their individual emplovees.

17, The concept of a standard of comparison is a complex one and is often difficult to
measure within the context of evaluation research. For a more thorough discussion of the
nature of these standards, see Campbell et al. (1976).
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The Ann Arbor Federal Building

As a major educational and research center in the Great Lakes region,
the city of Ann Arbor has often been considered a desirable location for
federal agencies. In coming to the city, most of them have opened
offices in leased commercial space in downtown Ann Arbor or in the
outlying areas. In the early 1970s, Ann Arbor was designated as the site
for a new federal district court, setting the stage for the consolidation
of agencies of the federal government into a single location. After funds
were appropriated, the General Services Administration was directed
by Congress to build a structure in Ann Arbor that could accommodate
a number of governmental units, including court facilities. The deci-
sion was made within GSA to design and construct a building that
would not only accommodate various administrative, postal, and
judicial functions, but that would also be flexible enough to accept
these various activities over a period of time. A major goal was to
create a facility of the size and configuration necessary to house
numerous agencies whose organizational arrangements and spatial
needs varied widely.

During this period, new guidelines for the design of federal buildings
were being established by GSA. New federal structures were to be unlike
the stereotypically large and impersonal buildings characteristic of
public architecture of the early twentieth century; new buildings were to
be responsive to the surrounding urban environment and located in close
proximity to public transportation, and they were to be designed to re-
flect the federal government’s growing concern for energy conservation.

29
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FIGURE 3.1
The Setting
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In early 1973, GSA announced that the new federal building would
be built in downtown Ann Arbor on the northern half of the block
bounded by Liberty and William Streets and Fourth and Fifth Avenues
(see Figure 3.1). To the city's planning commission this was not the
first, nor even the second, priority site, and it meant having to raze the
historic Masonic Temple. But officials of the federal government main-
tained in their environmental impact statement that this site was the
most advantageous in terms of their building objectives. The site was
well situated with respect to Ann Arbor’s central business district and
to the University of Michigan campus; it was close to the central bus
terminal and public transportation lines serving the Ann Arbor area:



THE ANN ARBOR FEDERAL BUILDING 31

and a building on this site was expected to be a catalyst for new
development in downtown Ann Arbor. GSA selected the architectural
firm of Tarapata, MacMahan, and Paulsen of nearby Bloomfield Hills,
Michigan, for the project.

Community resistance to the building and its location was triggered
by the proposal to demolish the Masonic Temple to accommodate 40
parking spaces. The Citizens’ Association for Area Planning (CAAP)
proposed several alternative sites in an attempt to save the temple, and
they suggested that another story be added to the existing parking
structure on Fourth and William Streets. Other members of the com-
munity objected to the building because the proposed site lacked ade-
quate parking and would result in increased traffic congestion on
Fourth and Fifth Avenues. Still another concern centered on the pro-
posed building’s threat to the scale and small-town character of down-
town Ann Arbor. All of these concerns were expressed at public hear-
ings during the course of the planning process. GSA officials continued
to argue that the Liberty Street site was most suitable in light of their
own building philosophy, and the location was eventually approved by
the city planning commission and by the Ann Arbot city council. Demo-
lition of the Masonic Temple and other buildings on the site began in
1974, and by early 1976 construction of the new building had begun.
The new Ann Arbor Federal Building was occupied by its first tenants
in July 1977.

The Site

As Figure 3.2 shows, the one and a half acre site of the Ann Arbor
Federal Building is situated in the middle of the major commercial area
of the city and close to the central campus area of The University of
Michigan, the city’s main library, and the YMCA. The building is ori-
ented to Liberty Street, a major vehicular and pedestrian thoroughfare
connecting the commercial and academic centers of town. Directly to
the west of the building on Fourth Avenue is the central public transit
(bus) terminus. Fourth Avenue handles two-way traffic, while Fifth
Avenue to the east is the primary one-way southbound thoroughfare
for traffic leaving the downtown area.

Forty assigned parking spaces for employee use were constructed to
the south of the building. To the east, there are 15 short-term spaces,
including one for handicapped drivers. These are intended for use by
Post Office patrons.

Post Office employees have access to a leased parking lot to the west
of the building, while other building users (federal employees and the
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FIGURE 3.2
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public) have access to a nearby municipal parking structure, a large
municipal lot, and street parking along Liberty and Main Streets and on
Fourth Avenue, north of Liberty. Both the location of these parking areas
and the traffic pattern around the building are shown in Figure 3.3,

Design Concept
A major theme of the design concept for the building is the orienta-

tion toward Liberty Street. The building faces a large open plaza ex-
tending the length of the Liberty Street facade and provides a break in
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FIGURE 3.3

Parking and Transportation
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the typical ten-foot setback of adjacent buildings. The architects fur-
ther decreased the mass of the Liberty Street facade by stepping each
successive story of the four-floor structure back to the south and open-
ing the north face with a continuous wall of glass (see Figure 3.4). The
east and west facades are windowless, except for a small window on the
first floor, and are thus closed to exterior views. The south side is open
only on the first floor to a Post Office service deck and a pedestrian
entry ramp; it also has small windows on the fourth floor. The entire
exterior is composed of light terra-cotta tile and patent glazing.
Except for the Post Office on the ground floor, the interior of the
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FIGURE 3.4
Design Concept
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building is comprised of large, open-office spaces with north windows
or continuous overhead lightwells. Because of the set-back coneept in
the vertical positioning of floors, the depth of the open-office areas
varies from 150 feet on the ground floor to 40 feet on the fourth floor.
The fourth floor is the only one to have a direct view to both the north
and south. All floors are connected to one another on the west side of
the building with an open lightwell located below a skylight (see Figure
3.5). The first floor was designed with twelve-foot high ceilings to ac-
commodate a federal district courtroom facility at some future date.

FICURE 3.5

Conceptual Flow of Space between Floors
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Ann Arbor Federal Building—north side. A major element of the
design concept is the orientation of the building toward Liberty Street
and the plaza on the north.
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The building is considered by many to be innovative in its design,
and it has received considerable publicity in the architectural press. It
has also been the recipient of numerous honors, including design awards
from the Detroit Chapter of the American Institute of Architects and
the Michigan Society of Architects.

The Agencies

During the period of the evaluation, the Ann Arbor Federal Building
housed 14 federal agencies employing a total of 270 to 292 federal
workers,! Below is a brief description of each of these agencies (as of
November 1979):

U.S. Post Office. Located in the eastern half of the building on the
ground floor and with entrances along Liberty Street and from the
main lobby of the building, this agency employed 70 postal workers,
including counter clerks, postal carriers, and supervisory personnel. It
had previously been housed in an old Post Office building on Main
Street at the northern edge of downtown Ann Arbor.

Internal Revenue Service (IRS). This agency employed 66 tax agents
and clerical workers. 1t is situated on the northwest part of the ground
floor, with entrances off the main lobby. It has one closed skylight on
the north wall, an open lightwell in the center of its space, and a small
west-facing window. All office space is arranged with moveable, five-
foot high partitions. The agency had previously leased space in a com-
mercial shopping center about two miles southeast of downtown Ann
Arbor.

Army, Air Force, Marine, and Navy Recruiters (Military Recruiters),
These agencies maintain four separate offices on the southwest corner
of the ground floor, with entrances to the south lohby. Fifteen enlisted
military personnel and two civilian receptionists occupied these four,
glass-enclosed offices. The offices of the Army, Air Force, and Navy re-
cruiters each have two small, south-facing windows. Prior to their
move to the federal building, the military recruiters leased ground-
floor commercial space in separate locations in downtown Ann Arbor.
The offices of the military recruiters, the postal employees, and IRS are
shown in Figure 3.6.

Heritage Conservation and Recreation Service (HCRS). This regional
office of HCRS is located on the western half of the second floor, with
entrances to a lobby that also serves as an employees’ lounge area. Ap-
proximately 41 staff members were employed by the agency during the
study. The entire north wall is a full-height window and open light-
well: the office space is bisected by a continuous open lightwell at the



FIGURE 3.6
Ground Level Floor Plan
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entry. All open offices have five-foot high moveable partitions. Prior to
their move, HCRS was housed in leased space in an industrial park four
miles south of its present location,

Social Security Administration. Occupying the northeast portion of
the second floor, this agency is connected to the second-floor lobby by
elevators and a stairway. The agency employed 33 case workers and
clerical personnel who, for the most part, were housed in an office-pool
environment. Three private, windowless offices are located to the
south of the main office area. The entire north wall is glass and a closed,
continuous lightwell bisects the open and closed office areas. Before
moving downtown, the agency was housed in a private office building
three miles northeast of central Ann Arbor.

District Court-Probation Office, the Defense Investigative Service,
the Department of Labor — Wage and Hourly Division, and the Army
Surgeon General’s Office. These four small agencies are located on the
south side of the second floor. Each has two employees with private
offices and no external views. The offices of these small agencies, to-
gether with the Social Security Administration and HCRS, are shown
in Figure 3.7.2

Weather Service. Located on the northwest portion of the third floor
and connected to the central elevator lobby, this agency operates on a
24-hour basis. Twelve forecasters are on duty during any given 8-hour
shift. The entire north wall has an open lightwell and a full-height
window. One private office exists for the director, while most of the re-
maining space is comprised of open work areas situated around fore-
casting equipment and computers. The Weather Service was previously
housed in a weather data station at Detroit Metropolitan Airport, ap-
proximately 25 miles to the east of Ann Arbar,

Federal Bureau of Investigation (FBI). Located on the southeast por-
tion of the third floor, the FBI has seven agents and one secretary in
small private offices with no windows. The locations of both the FBI
and the Weather Service are shown in the third-floor plan of Figure
3.8.

Department of Agriculture-Soil Conservation Service. Housing three
staff members on the west end of the fourth floor, this agency has open
views to the north and south and open-office furniture arrangements.

Department of Defense-Army Recruiting Area Commander. Three
military personnel are located in a single private office on the fourth
floor; there is a window on the south wall,

Defense Logistics Agency. This agency houses three civilian staff
workers in a private fourth-floor office with no external views. The lat-
ter three agencies are shown in the fourth-floor plan in Figure 3.8.
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FIGURE 3.8
Third and Fourth Floor Plans
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Federal Building —south side. A parking area and a wall of terra-cotta
with few windows characterize the south side of the building.
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In addition to the offices of these agencies, the building contains a
small office in the basement used by the security guards, a conference
room on the second floor, a snack bar next to the conference room, and
a large room adjacent to the military recruiters; this room was used for
testing by the U.S. Office of Personnel Management (formerly the U.S.
Civil Service Commission) and was occupied for approximately three
hours a week.

The Building Users

The agencies housed in the Ann Arbor Federal Building serve the
public in a variety of ways and to varying degrees. Some are visited
daily by hundreds of customers or clients, while others are barely known
to the public. People go to the building to purchase postage stamps or
pick up packages, to apply for social security, or have their tax returns
audited. Others come to simply seek out information from agencies
such as the IRS, the HCRS, or the Soil Conservation Service. To some
extent, the varied functions and services offered reflect the diversity of
clients served. The occupants of the building also vary, in terms of their
professional training, their job classifications, and the length of time
they have worked for the federal government.

As noted earlier, 270 employees worked in the agencies at the time of
our evaluation. Two-thirds of them were male and they performed a
wide range of professional or technical jobs. The average employee had
been with his or her respective agency for seven and a half years. Most
worked in the building five days a week, although a number worked
outside of the building part of the time. Approximately two-thirds of
the employees’ typical work day was spent at their desks or work sta-
tions. Employees had an average of seven daily contacts at their desks
with either co-workers or members of the public, and they spent an
average of nearly an hour and 15 minutes on the telephone each day.

Most public users of the building were residents of Ann Arbor, and
approximately one in five were students at The University of Michigan.
About half of the residents contacted were employed downtown or at
the University campus and were frequent users of the downtown facili-
ties, including the Federal Building.

The day-to-day management of the building required little super-
vision. General problems and maintenance were handled by two fed-
eral security guards and privately contracted maintenance personnel.
The overall management was under the auspices of the General Ser-
vices Administration, whose building manager visited the site two or
three times each month or in connection with specific problems.
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Who works in the building?

Nearly 90 percent of the 270 employees in the Ann Arbor Federal
Building responded to questions designed to characterize their jobs and
tap their thoughts and activities relative to the building. Table 3.1
deals with a number of the employee characteristics. About 60 percent
of those who responded were in managerial or professional-technical
jobs, 15 percent indicated they had clerical or secretarial positions, 19
percent were postal carriers, and the remaining 5 percent were military
recruiters. Thus, except for the Postal Service, the federal agencies
were staffed by large numbers of professional and technical personnel,
and about two-thirds of these jobs were held by men. In HCRS, the
Social Security Administration, and the small agencies, one in five em-
ployees indicated they held clerical-secretarial positions; virtually all of
these positions were occupied by women (87 percent). Among all the
employees in the building, one-third (35 percent) were women.

With the exception of the military recuiters, most employees had
worked in the Ann Arbor Federal Building for at least one year prior to
the administration of the questionnaire. On average, people had worked
in the two-year old building for a year and a half; this would suggest
that most of the employees had had ample time to experience their
work environment and the operation of the building during different
seasons. Indeed, 44 percent of the employees had worked in the build-
ing since it opened in the fall of 1977.

What kinds of work do they do?

The range of agencies and the types of jobs within each suggest that
the specific tasks of the federal employees in the building varied con-
siderably from agency to agency. As part of our environmental data
collection, we attempted to identify job tasks at each work station in
that building. For example, interviews with clients and customers took
place at one-quarter of all work stations, while only three work stations
{one percent) had a computer terminal. Most work stations or desks (82
percent) were used by people engaged in writing, filing, or other types
of clerical tasks.

We also asked people about their work schedules, the amount of time
they spent at their desks or work stations, their meeting schedules, and
their telephone activity. Table 3.2 shows that most of the employees
(81 percent) spent at least five days a week in the building. People work-
ing less than five days per week at the building were most likely to be
employed in IRS, HCRS, and in the small agencies.

On average, federal employees spent approximately two-thirds of



Employce Characteristics, hy Agency
(Percentage Distribution)

TABLE 3.1

Agency
Post Military Social Weather Small

Emplovee Characteristics All Office  IRS Recruiters HCRS  Security Service Agencies®
Job Classification

Manager-supervisor 11 6 6 8 15 g 25 22

Professional-technical 50 - 80 - 64 73 69 52

Clerical-secretarial 15 8 14 8 21 13 6 22

Pastal carrier 18 86 - — — - - -

Military recruiter 5 = = 84 = - = 4

Total 100 100 100 100 100 100 100 100

Number of respondents 235 51 49 12 47 33 16 27
Sex

Female 35 20 35 8 41 51 i3 22

Male 6 8 65 9 s 19 8 8

Total 100 100 100 100 100 100 100 100

Number of respondents 234 54 48 12 46 32 15 27
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Length of Time with Agency

L.ess than one year 12
1-2 vears 11
2-5 years 18
5--10 years 30
More than 10 years 29
Total . 100
Mean time with agency (years) 7.5
Length of Building Occupancy
6 months or less 19
More than 6 months; less than one year 10
1-2 vears 27
More than 2 years H“
Total 109
Mean length of occupancy (years) 1.5
Number of respondents 238

.
15
39

39

100

9.3

15
7
26
52

100
1.8
54

14
10
21
37
18
100
6.4

27
6
22
45

100
1.4
49

16
23
15
15

31

100

6.7

46
23
3l

100
0.8
13

19
17
15
21
28
100
6.7

11
11
23
55

100
1.6
47

9 13

] —
31 7
27 40
24 40
100 100
6.9 9.3
18 25
9 —
27 a2
_d6 13
160 100
1.5 1.3
33 16

8
22
15
29

33

100

7.5

14
23
19
a2
100
1.4

26

2 Includes Department of Defense-Army Recruiting Area Commander, Defense Logistics Agency, Defense Investigative Service and Army
Surgeon General; Soil Conservation Service; District Court-Probation Department; Department of Labor, Wage and Hourly Division; the

Federal Bureau of Investigation, and the Security Guard.
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TABLE 3.2

Work Schedule and Time at Desk/Work Station, by Agency
(Percentage Distribution)

Agency
Post Military Social Weather Small
Work Schedule All Office  IRS  Recruiters HCRS  Security Service  Apencies
Days per Week at Building
2 days or less 7 2 18 — 4 — 6 19
3-4 days 12 - 27 — 13 9 - 29
3 days 74 98 55 42 g1 76 94 48
More often — = = 38 _2 15 = el
Total 100 100 100 100 100 100 100 100
Number of respondents 238 54 49 12 47 a3 16 27
Percentage of Time at Desk/Work Station®
100 percent 3 4 4 - 2 3 6 4
76-99 percent 49 23 49 41 57 67 69 52
S1-75 percent 19 9 16 42 32 18 19 11
50 percent or less 2 & m w9 12 _§ 33
Total 100 100 100 100 100 100° 100 100
Mean percentage of time at desk/work station 63 46 63 66 72 73 77 62
Number of respondents 237 53 49 12 47 33 16 27

¥ The question was: "On an average work day. gbout how much of your time is spent at your desk or work station?”

9
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their day at their work stations. Not surprisingly, the postal workers
were the most likely to spend time away from their work stations; em-
playees in the Social Security Administration and the Weather Service
were most likely to work at their desk.?

There was considerable variability in the extent to which employees
interacted with others at their work stations {Table 3.3). On average,
the federal employees met twice a day with outsiders and contacted
their co-workers more than four times daily. Most likely to meet clients
or customers were the military recruiters on the first floor and the staff
of the Social Security Administration on the second floor. However, the
mast frequent contacts with the outsiders were made by the clerks in
the Post Office who operated the customer service counter, HCRS per-
sonnel and employees in the Weather Service were least likely to meet
with outsiders.

Interaction with co-workers was most likely to oceur among the mili-
tary recuiters and the Social Security employees, but there was also a
high level of co-worker interaction among Weather Service personnel.
Half of the employees in the latter agency indicated they met with fellow
workers at least five times during a typical day. This intensive inter-
action is not surprising since the mission of the Weather Service requires
a constant exchange of weather forecasting information. Least likely to
meet with co-workers were the postal workers, who for the most part
carried out their tasks independent of one another. A composite mea-
sure of meetings with both co-workers and members of the public was
created and is shown in the last part of Table 3.3. It can be seen from
these data that the military recruiters (10.1 contacts) and Social Secu-
rity Administration personnel (9.7 contacts) were most actively involved
in interchanges at their respective work stations. In subsequent chap-
ters, we will see if and how this activity influenced a number of atti-
tudinal and behavioral responses of employees.

Telephone use in the building also varied among agency personnel
(see Table 3.4}. On average, federal workers had 6 telephone conversa-
tions each day. The number of calls varied from less than 2 per day
among postal workers to 14 for military recruiters. Most telephone con-
versations were reported by people occupying private offices (over 10
call per day), while employees in open offices made just over 6 calls
during the average day.

Who are the customers and community residents
that use the Ann Arbor Federal Building?

Both our systematic and impressionistic observations revealed a het-
erogeneous group of outside users. Men and women of all ages and



TABLE 3.3

Frequency of Meeting with Others at Desk/Work Station, by Agency {Percentage Distribution)

Agency
Past Military Social Weather Small
Frequency of Meetings all Office IRS  BRecruiters HCRS  Security Service Agencies
With Outsiders*
None 51 73 38 17 65 39 69 30
1-2 times 29 17 42 8 33 12 25 56
34 times 8 2 10 58 - 15 ] -
5-10 times 5 2 2 - 2 21 - 7
More than 10 times 7 _6 8 Ry = 13 - T
Total 100 100 100 100 100 100 100 100
Mean number of times 1.9 1.2 2.1 42 0.6 3.8 0.6 2.2
With Co-workers™
Norne 6 13 - 8 4 - - 11
1-2 times 31 49 37 17 19 15 25 37
34 times 31 17 35 33 43 43 25 22
5-10 times 21 11 13 25 26 30 37 9
More than 10 times A _1o 13 X _8 A2 13 Al
Total 100 100 100 100 100 100 100 100
Mean number of times 4.4 3.2 4.5 5.3 4.8 5.4 3.7 4.1
Number of respandents 237 53 49 12 47 33 16 26
Mean number of work station visits per day 6.6 4.2 7.0 10.1 5.6 9.7 6.4 6.7
Number of respondents 231 51 47 12 45 33 16 27

* The question was: “On an average working day, how often does someane from outside the building come to see vou on business?

b The question was: “On an average day, how many times do vou meet with fellow workers at vour desk/work station Io discuss or perform

waorkp*
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TABLE 3.4
Telephone Use, by Agency (Percentage Distribution)

Agency
Post Military Social Weather Small
Telephone Use All Office IRS  Recruiters HCRBRS  Securitv  Service  Agencies
Frequency of Telephone Conversations®
None 15 56 - - — 9 — 11
1-2 times per day 18 32 17 - 28 6 12 -
34 times per day 17 2 31 — 28 9 38 8
5-10 times per day 28 4 38 -~ 38 52 25 23
More than 10 times daily 22 8 14 100 6 24 925 58
Total 100 100 100 100 100 100 100 100
Mean number of telephone conversations {per day) 6.0 1.7 6.3 14.0 5.1 7.7 6.9 10.1
Percentage of Time on Telephoneb
More than 75 percent 3 - 2 — 2 6 - 11
51-75 percent 5 - 2 42 — 8 6 15
26-50 percent 13 - 17 42 11 18 19 11
11-25 percent 27 8 35 16 40 37 25 22
1-10 percent 43 59 44 - 47 30 50 33
None 8 ¥ = = = _3 = _8
Total 100 100 100 100 160 100 100 100
Mean percentage of time on telephone 18 4 18 45 15 24 18 £9
Mean time per day on telephone {minutes)® 75 18 77 153 68 110 80 117
Mean length of telephone conversation (minutes) 11.6 53 13.7 11.1 16.1 12.5 14.6 9.3
Number of respondents 235 52 48 12 47 33 16 27

* The question was: “On an average working day, about how many phone conversations do vou have?”
B The question was: “On an average working day, about how much of the time is spent talking on the telephone?”
© Estimates are based on the amount of time during an average work day the respondent was in the building. Two questions were used to make
this estimate: one dealing with the amount of time spent at the desk and the other covering the number of times an employee leaves the building in

connection with work.
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races were seen entering the building and visiting the various agencies.
Among the people contacted by telephone and in connection with the
on-site interviews, about one in five was a University of Michigan stu-
dent. Everyone contacted by telephone lived in Ann Arbor, while one-
quarter of the people interviewed at the building said they lived out-
side the city. Telephone respondents had lived in the city for more than
15 vears and those contacted on-site had been in Ann Arbor for an aver--
age of 17 years. Somewhat more than half from each group worked in
the city and a quarter indicated they were employed in either down-
town Ann Arbor or at the University. Most visitors said they were fre-
quent users of other downtown facilities. On average, those interviewed
by telephone had been to downtown Ann Arbor 10 times during the
past month, and people contacted at the building averaged 13 visits
during the month to the central area.

Who manages and maintains the Federal Building?

The building is managed and operated by the General Services Ad-
ministration’s regional office located in Battle Creck, Michigan. A GSA
building manager from that office is responsible for the operations of
the Ann Arbor Federal Building and visits the facility two to three times
per month.

Two to three custodial personnel, who have a contract for this ser-
vice with GSA, are responsible for the daily cleaning of the building
during the late afternoon and early evening hours. Security is provided
by two federal guards, who have a single desk in a small office in the
basement of the building. Most of their time, however, is spent at the
main lobby information desk or patrolling the interior public areas and
the parking area.

Notes

1. At the time initial contacts were made with GSA about conducting the evaluation,
we were informed that 292 employees worked in the building: but this number was con-
stantly changing due to departures, new hires, temporary part-time personnel, and so
forth. At the time the questionnaires were distributed to employees (in late November
1979, 270 people were employed in the building.

2. These four small agencies, together with all the remaining agencies exeluding the
Weather Service, employed a total of 26 employees. In subsequent chapters, data covering
these agencies and their personnel are combined.

3. An examination of the time spent at the desk for people occupying various types of
work stations indicated little difference. People in an open office spent 71 percent of their
time at the desk, while people in private conventional offices devoled 61 percent of their
time to desk work.
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Design Objectives and
Evaluative Issues

The initial phase of our approach to building evaluations included a
series of meetings with individuals involved in the inception, design,
and management of the Ann Arbor Federal Building. As part of these
meetings, efforts were made to learn why the building had been initi-
ated and what specific objectives GSA representatives and their archi-
tects intended to fulfill through their site selection and building design.
By understanding these objectives, we expected to be better able to
focus our evaluation on the most salient issues and subsequently draw
conclusions about the degree to which the building has been successful.
This chapter outlines the objectives of the building, as gleaned from the
initial meetings and background documents. The central issues ad-
dressed in this evaluation are also discussed here. These issues have
formed the basis for the analysis discussed in subsequent chapters.

Design Objectives

Information about the purposes and objectives of a particular built
environment can usually be found in the written program document
that is developed from early discussions between the client and the de-
signer/planner. Often, however, the stated objectives are limited in
coverage, are not well articulated, or are missing altogether. In such
instances, the purposes and objectives must be inferred from the recol-
lections of the clients and designers and from historical documents.

51
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Since a written program for the Ann Arbor Federal Building project
was unavailable to the research team, a listing of several objectives was
developed in an attempt to summarize the major objectives of the build-
ing. These statements were subsequently reviewed by CSA officials and
the architects and modified:

1. The building shouid be an integral part of downtown Ann Arbor. It
should be in visual harmony with the character of the downtown setting
and a catalyst for new downiown development.

2. Interaction between building occupants and patrons and the down-
town coinmunity should be fostered. 1t should be functionally a part of
downtown Ann Arbor anrd should be used extensively by community resi-
dents. It should be a stopping point for pedestrians who travel along Liberty
Street between downtown Ann Arbor and the University of Michigan
campus.

3. The building should exemplify good architectural design without
being a dominating or imposing structure.

4. The work spaces within the building should allow for flexibility and
change, both within agencies and throughout the building as a whole.
Flexibility should be accomplished without hindering the performance of
workers. The structure should be designed to eventually house a federal
district court facility.

5. The building should be designed so as to create a sense of community
among the people who work there.

6. Employees should take pride and find satisfaction in their work
environment.

7. Opportunities should be provided for employees to store personal
belongings and personalize their work spaces according to individual
tastes and interests. Work areas should be functionally efficient and con-
ducive to agency work requirements.

8. The building should be designed as an energy-efficient structure. It
should be oriented so as to take advantage of the natural lighting on the
north and to minimize heat gain on the east and west.

9. Materials should be selected 50 25 to inhijbit vandalism and reduce
maintenance costs.

Evaluative Issues

Working from the statement of objectives and ather information
gleaned from the meetings and visits to the building, members of the
research team decided to conduct the evaluation around four key issues:
(1) relationships between the building and the community; (2} trans-
portation and parking; (3) people’s assessments of the building and
their work environment; and (4) relationships between the work en-
vironment and worker performance.

Building end Community Interaction

Following their decision to locate the building in downtown Ann
Arbor, officials at GSA and their architects agreed that its design should
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be harmonious with the scale and general character of the surrounding
area. It was their hope that community residents would use the build-
ing frequently because of its central location and that federal employees
would become active users of downtown facilities. To test these sup-
positions, we needed to include questionnaire items to tap people’s
views on the manner in which the building was functionally and aes-
thetically integrated into downtown Ann Arbor.

Transportation and Parking

A second set of issues gleaned from the early discussions touched on the
problems faced by federal employees and building patrons in travelling
to the building and, for those who drove, the difficulties they had in
finding adequate and reasonably priced parking. The parking problem
was particularly acute for federal employees, many of whose agencies
had previously been located in the outlying sections of Ann Arbor
where parking was readily available and free. As part of the.evaluation,
we systematically examined how the federal employees traveled to work
and whether their mode of transportation had changed since their move
to the new building. We also examined the means of travel used by the
public and asked all drivers about the parking situation.

Environmental Assessments

A central purpose of this evaluation was to consider people’s assess-
ments of the built environment at {our levels, First, consideration had to
be given to how people in the community actually felt about the build-
ing’s location and how employees rated that location relative to where
they had worked in the past. Second, the building as an architectural
entity was viewed as an important cbject for assessment both by Ann
Arbor residents and federal employees, While many aspects of the build-
ing were considered to be worthy of examination, aesthetic quality was
a primary interest of both the architects and members of the research
team. Third, consideration was to be given to the environment of each
agency occupying the building. Specifically, the evaluation was to
examine how employees felt about the layout and the appearance of
their agencies. Finally, it was decided that a major focus of the study
would be the individual employee’s workspace or work station. As we
have noted, the overall building design was based on an open-office
landscape concept that resulted in new and different work arrange-
ments for most workers. The extent to which employees viewed these
new arrangements positively or negatively would be examined along
with their assessments of the work station relative to what they had in
the past.
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Worker Performance

One recurring topic of conversation during our discussions with
agency personnel was the “performance” of workers in the new build-
ing. This concept was never clearly defined, however, and, despite the
fact that other researchers have had difficulty in measuring job per-
formance in past studies of office settings, the research team agreed
that efforts should be made to examine it vis-a-vis the physical setting.
Ideally, the number of “units” processed within each agency would
have been measured and compared with past records indicating units
processed in the prior setting. Unfortunately, it was impossible to find
a common unit for measuring performance among all agencies.

We had also considered asking people about their health and the ex-
tent to which it affected their time away from the job. However, such
questions are of a highly sensitive nature and threatening to some em-
ployees. Data obtained by asking agency heads about sta{f absenteeism
would be too general and would not enable us to examine individual
worker performance relative to specific attributes of that individual’s
work environment. Therefore, it was decided that performance would
be measured indirectly by considering selected perceptions and eval-
uations of the workers. Three types of questions were to be asked. First,
we wanted to consider how efficient or productive employees believed
they were in the new setting and whether their performance had im-
proved or declined as a result of their move. Second, we wanted to ask
each employee about the performance and efficiency of other people in
his ar her own agency. And finally, we wanted to ask about ambient
environmental conditions and the extent to which they were bother-
some or disruptive to job performance. The degree to which perform-
ance was adversely affected would be inferred by the magnitude of
complaints. At the very least, we would have some indication of the
ways people responded to selected attributes of their agencies.

Working around these issues, we developed specific questions dir-
ected toward the employees and outside users of the building. The same
issues also formed the basis for determining the specific hypotheses to be
examined as part of the data analyses, The questions and hypotheses
are dealt with in subsequent chapters.



3
The Building and Its Surroundings

Overview

As we noted earlier, citizen concern was expressed at the time plans
for the building were announced as to how successfully the new strue-
ture could be integrated into the scale and fabric of downtown Ann
Arbor. Some concerns were raised by groups whose primary interest
was in preserving the Masonic Temple on Fourth Avenue. Other groups
had legitimate interests in maintaining the small-town character of the
central business district and believed the new building would pose a
threat to that character. Indeed, the image conjured by the propased
building was that of an all-imposing structure characteristic of federal
office buildings built during the 1920s and "30s.

Proponents of the building, on the other hand, argued that the new
structure would enhance the character of downtown Ann Arbor by
providing an important visual element on Liberty Street—the main
artery connecting the shopping areas of Main and State Streets. At the
same time, its presence would be a catalyst for new downtown devel-
opment and generate additional business activity by bringing more
people into the area.

Concerns were also expressed about transportation to and from the
building and about parking. For example, it had been suggested that
the Federal Building was a major contributor to the traffic congestion
in downtown Ann Arbor. As part of their central area planning ac-
tivities, the staff of the city’s planning department was interested in

55
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knowing about the number of people who drove to the Federal
Building and where they parked. Indeed, the parking situation, we
found, was a major source of the federal employees’ dissatisfaction with
the building. It was frustrating, too, for visitors who drove to the Post
Office and other agencies and who had little time to waste in attempt-
ing to find a parking place.

From the point of view of both community residents and federal em-
ployees questioned in this study, the building has been successfully in-
tegrated into Ann Arbor’s downtown. Most residents knew where it
was located and had been there at one time or another. For the most
part, they considered the building an attractive addition to the down-
town area. Building occupants were also inclined to give high marks to
the location, although the new location was not viewed as favorably by
some as their previous agency location. Employees’ feelings about the
location were influenced largely by the extent to which they used down-
town facilities. People who increased their use of nearby shops, restau-
rants, and banks as a result of the move were most likely to be satisfied
with the building’s location, and most federal employees did say they
used downtown facilities more often since moving into the building.

Among the people who visited the Federal Building, most arrived by
automobile. Nonethcless, significant numbers of both agency patrons
and federal employees walked or came by bus, As a result of the move
to the new building, about one worker in eight changed his travel
mode from driving to car pooling, while an equal proportion gave up
the automobile in favor of public transportation or walking.

Most employees felt that the building is conveniently located with
respect to travel. But a substantial number {one in five} said that get-
ting there is inconvenient. Feelings about inconvenience were likely to
be assaciated with discontent about the parking situation, For the most
part, the most frequent complaint of both public users and federal
employees was the limited and costly parking. The parking problem
has since been alleviated, in part, by the recent conversion of 15 spaces
hehind the building to public use.

Interrelationships Between the Ann Arbor
Federal Building and the Community

The extent to which the building has been integrated into the down-
town area was determined in four ways. First, community residents
contacted by telephone were asked whether or not they knew where
the building was located. Second, they were asked how often they had
visited the building. Third, they, along with persons contacted at the
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building, were asked how well they thought the building fit into down-
town Aan Arbor. Finally, building occupants were asked whether they
were more likely to use a number of downtown [acilities and services
since moving to the Federal Building.

Do Ann Arbor residents know where the building
is located, and how many have been there?

More than eight in ten adult residents contacted by telephone knew
where the Ann Arbor Federal Building was located, and 75 percent
said they had visited the building at one time or another (see Table
5.1). Among those who had been to the building, nearly half (45 per-
cent) had visited it during the past month. On average, visitors had
been to the building 2.9 times during the previous month.

We had expected that knowing the location of the building and using
it would be associated with several specific resident characteristics. For
example, it was hypothesized that persons living and working in the
downtown area would be more likely to know where the building is
and be more likely to use it. Similarly, we expected that students at the
nearby University of Michigan campus would be more knowledgeable
about the building and more inclined than other residents to use it. The
findings show that although there was a tendency for people who live,
work, or study in central Ann Arbor to know the whereabouts of the
Federal Building and to use it, the relationships were statistically in-
significant.! Knowledge of the building’s location and its use are only
associated with the number of visits to downtown Ann Arbor, The
more frequently people visited downtown, the more likely they were to
know where the Federa! Building is located and to conduct business
there.

Among the building users interviewed on-site, fewer than 10 percent
{five people} said it had been their first visit to the building. The remain-
ing users averaged 7.4 visits to the building during the past month.

Another issue related to the integration of the building into the fabric
of downtown Ann Arbor is the extent to which community residents
use the plaza in front of the building. More than three in ten community
residents interviewed by telephone said they had used the plaza at one
time or another. An identical proportion of on-site visitors reported
using the plaza. For the most part, people who used the plaza said they
had lunch there, met friends, or just relaxed on one of the benches.

How well does the building fit into downtown Ann Arbor?

Most community residents and on-site visitors said the building fit in
well with downtown Ann Arbor. On-site visitors were somewhat more
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TABLE 5.1

Percentage of Community Residents Knowing the Location
of Federal Building and Having Visited It

Know Location Have Ever Visited Building
Characteristics of Residents of Building® Visited Building® Last Month®
Total Sample 84(113)4 75(113) 45(84)
Residential Location
Central Ann Arbor 90( 10) T0( 10) 57( T
Elsewhere 83(103) 76(103) 43(75)
Length of Residence
in Ann Arbor
2 vears or less 92( 25) 64{ 25) 44(16}
3-12 years T7( 43) T4( 43) 52(31)
Longer than 12 years 88( 41) 82( 41) 42(33)
Student Status
U-M Student 90( 20) 75( 20) 53(15)
Non-Student 81( 91} 75( 91) 43(63)
Employment Status
Currently employed B4( 81) 79{ 61) 40(47)
Unemployed 83{ 52) T 52) 49{37)
Place of Employment
Downtown Ann Arbor 90( 10) 80( 10) 83( 6)
U-M Campus 84( 19 B4( 19) 44(16)
Elsewhere 81( 32) 75( 32) 30(23)
Number of Downtown
Visits Last Month
None 45( 11) 27( 11) —(=)
14 73( a7) 68( 37) 42(24)
5-10 96( 28) 82( 2B) 44(23)
11-20 94( 18) 89( 18) 57(14)
More often 100( 16} 100{ £6) 50(16)

¢ Knowing where the building was located is based on affirmative responses Lo several
questions: “First of all, have you ever been in the Ann Arbor Federal Building?” and for
those who said no, "Do you know where the building is?” and “Could you tell me where it
is?” For respondents who dil not know the location, an additional question was asked:
"Are you familiar with the light-brown tiled building downtown with the Post Office in
it, the one on Liberty Street?”

" Respondents wha knew where the building was located by virtue of their response to the
question, “Are you familiar with the light-hrown tiled huilding, 7" were asked: "Well
that’s'the Ann Arbor Federal Building. Ilave you ever been in the building?™ Affirmative
responses were combined with those given to the guestion, “First of all, have vou
ever,..?”

¢ For respondents who had been to the Federal Building, the question was asked: “About
how many times during the past month have vou been there?™ The mean number of visits
was 2.9 times for respondents who had viuted the building.

¢ Numbers in parentheses represent the bases for percentages.
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TABLE 5.2

Community Residents and On-Site Visitors Ratings
of How Well Federal Building Fits into Downtown Ann Arbor
(Percentage Distribution)

Building Fits in: Community Residents On-Site Visitors
Very well 29 35
Fairly well 43 46
Not very well 17 14
Not well at all 1 _5
Total 100 100
Number of respondents 102 59
Mean rating® 2.9 3.1

* Mean ratings are based on scores of 4 for “very well,” 3 for “fairly well,” 2 for “not very
well,” and 1 for “not well at all.”

likely to give this response than were telephone respondents (81 percent
vs. T2 percent; see Table 5.2).

Among the residents contacted by telephone, no significant differ-
ences were found in ratings between those living and working in dif-
ferent parts of Ann Arbor. Similarly, length of residence in Ann Arbor,
student status, and the number of visits to the downtown area were not
associated with ratings. However, women were more likely than men
to express the opinion that the building fits well into the downtown
area.

How do the building occupants use downtown Ann Arbor?

Another indication of the extent to which the building has been
successfully integrated into the fabric of downtown Ann Arbor is the
degree to which building occupants use downtown facilities and ser-
vices. If it were found that the building employees made greater use of
such facilities and services than they had prior to moving to the build-
ing, it would appear that, from an economic perspective, the building
has contributed to the vitality of downtown Ann Arbor. As Table 5.3
shows, significant numbers of federal employees said they more often
engaged in downtown activities since their agency moved to the new
building. For example, two-thirds of the occupants said they were
more likely to conduct personal business downtown, more than half re-
ported eating at a restaurant more often, and four in ten said they were
more likely to use the public library since moving to the Federal Build-
ing. Employees of HCRS and the Social Security Administration were



TABLE 5.3

Downtown Activities Employees More Often Engage In, by Agency
{Percentage Saying “Yes”)®

Agency
Post Military Social Weather Small
Activity All Office  IRS  Recruiters HCRS  Security  Service  Agencies
Conduct personal business downtown 66 57 62 58 84 81 56 46
Shop downtown or in campus area 61 49 62 58 T4 83 56 39
Eat lunch in restaurant 56 37 56 54 73 65 50 57
Walk at lunch time 48 16 70 50 36 68 31 50
Use the public library 41 22 22 58 51 a7 56 o7
Meet friends for lunch 34 17 28 50 49 39 25 40
Use downtown recreational facilities 14 5 9 39 15 25 19 5
Number of respondents® 203 4] 45 13 40 28 16 20

2 The question, “Since you started working in the building are you more likely than before to (name of activity)?” was asked for each of seven

activities with respondents checking either a “yes™ or “no” box.

b Numbers represent the minimmum number of responses for any item. Nonresponse was most likely to occur among postal employvess.
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most likely to increase their downtown activities; those least likely to be
more involved were the postal workers.

It was expected that federal employees working for agencies pre-
viously located outside the downtown area would be more likely to
have increased their use of downtown facilities than employees in
agencies previously situated in the downtown area. We found that,
while this pattern was certainly true with respect to the three above-
mentioned agencies, employees of other federal offices varied in their
relative use of the downtown area. For instance, Internal Revenue Ser-
vice and Weather Service personnel, who had previously worked out-
side of central Ann Arbor, were less likely to use downtown [acilities
than the military recruiters, a small group who previously worked in
rented space near the new structure. These comparisons can be seen in
Table 5.4, which presents a summary measure, or index, of the com-
parative downtown use by employees in the different agencies. Clearly,
there are factors other than the agencies’ prior locations that are asso-
ciated with the employees’ comparative use of downtown Ann Arbor.

Using a series of multiple classification analyses, we were able to ex-
amine which of several different sets of employee characteristics had
the greatest influence on whether or not they used facilities and services
in downtown Ann Arbor more often since moving to the Federal Build-
ing.% As Table 5.5 shows, four characteristics taken together accounted
for nearly one-fifth of the variation in scores on the index for compara-
tive use of the downtown. The most important single predictor was the
sex of the employee; women used downtown facilities and services with
greater regularity since their agency had moved to the Federal Building.

The second most important factor was how employees traveled to
and from work. Those who walked, biked, or rode a bus were much
more likely to use downtown facilities than employees who drove to
work. And federal employees who had worked in the building for less
than six months at the time of our survey were less inclined to use the
downtown more frequently.

How do the building occupants
evaluate the location of the building?

The success of the site decision for the building —to place it on Liberty
Street in downtown Ann Arbor —can be judged in part by the ratings
given to its location by the occupants. For the most part, the federal
employees were quite satisfied with the building’s location. Three-
fourths rated the location as either excellent or pretty good, while only
10 percent said it was poorly situated (see Table 5.6). Highest ratings
were given by the military recruiters, employees of the Social Security



TABLE 5.4

Comparative Use of Downtown Ann Arbor, by Agency
(Percentage Distribution)

Agency
Post Military Social Weather Small

Comparative Downtown Use Index® All Officc  IRS  Recruiters HCRS  Seccurity Service Agencies
High (5) 17 17 8 23 15 31 12 20

4) 7 2 2 - 13 15 6 12

(3 14 8 17 38 21 6 13 8

() 26 12 44 - 32 27 25 20
Low (1) 3 61 29 39 19 el 4 0
Total 100 100 100 100 100 100 100 100
Number of respondents 233 54 49 13 47 33 16 27
Mean score 2.4 2.0 2.2 2.7 2.7 3.1 2.2 2.3

* For each individual. an index score was created by summing the number of affirmative respenses to the question, “Since vou started working in
the building are you more likelv than before to.___ 7" The seven activities asked aboul were: eat lunch in a restaurant, go for a walk at lunch
time, shop downtown or in the campus area, meet friends for lunch, use the public library, use downtown recreational facilities, and conduct
personal business. The higher the score, the greater the likelihood that an individual uses the downtown area more than before.
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TABLE 5.5

Comparative Downtown Use Predicted
by Selected Employee Characteristics
{Multiple Classification Analysis; N = 225)

Eta Beta
Predictor Coeflicient Coefficient Adjusted Use Scores
Sex of eraployee .39 238" Women {3.09); men {2.05)
Mode of travel .28 .25 Walkers, bikers (3.25): bus
riders (3.07); drivers {2.2])
Time 1 building .18 A7 Less than 6 months (1.83)
Agency 19 .18 Military recruiters (3.17);
postal waorkers (2.28);
IRS (2.30}

Percentage of variance explained
(adjusted multiple R¥) 15.2

QOverall Use Score: 2.440

¥ The predictors are listed in order of importance.
b Scores ranged from 35 for a high use of downtown to 1 for low use.

Administration, and those in the smaller agencies, while the Weather
Service staff and the postal workers rated the location less favorably.

Several factors were believed to be associated with the employees’
ratings of the building location. First, it was hypothesized that people
who became more active users of the downtown area as a result of the
move would give higher marks to the location than those individuals
who had worked in downtown Ann Arbor beforethe move. Second, we
expected that employees who no longer drove to work would rate the
location most favorably, while those who had previously driven and
still drove would rate the location poorly. Finally, we expected that
employees who recently had begun working in the building would be
more likely to explore the downtown during their lunch period or after
work and consequently would find the location attractive. In order to
test these hypotheses and, if correct, see whether the relationships were
maintained once other factors were accounted for, we looked at how
well several factors —comparative downtown use, change in travel
mode, length of time in the building, and agency — predicted people’s
ratings of the location. As Table 5.7 shows, these predictors taken to-
gether explained 18.6 percent of the variance in the ratings. Although
each predictor was to some degree related to employee ratings of the
downtown location, comparative downtown use was the most impor-
tant. That is, once the other factors were accounted for, the extent to
which employees were more or less likely to use the downtown was



TABLE 5.6
Rating of Building Location, by Agency*

Agency
Post Military Social Weather Small
Rating of Location All Office  IRS  Recruiters HCRS  Security  Service Agencies
Excellent 35 34 28 94 43 39 19 30
Pretty good 39 30 45 A 30 46 38 55
Fair 16 21 17 7 19 9 12 15
Poor o 15 w0 8 8 6 3l -
Total 160 100 100 100 10D 104 100 100
Number of respondents 236 53 47 13 47 33 16 27
Mean ratingsb 3.0 2.8 2.9 3.3 3.1 3.2 2.7 3.2

* The question was: "How would you rate the location of the Federal Building as a place to work?”
b Mean ratings are based on scores of 4 for “excellent.” 3 for “pretty good,” 2 for fair,” and 1 for “poor.”
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TABLE 5.7

Rating of Building Location Predicted
by Selected Employee Characteristics
{Multiple Classification Analysis; N = 228)

Eta Beta
Predictors Coefficient Coefficient Adjusted Ratings
Comparative downtown use .36 42"  Low use {2.55); high use
(3.13)
Time in building A1 22 More than 2 years (2.77);
less than 6 months (3.26)
Agency .18 21 Small agencies (3.31);
Weather Service (2.42}
Change in travel mode .16 15 Car to car pool (2.7%); car to

bus, walk, bicycling (3.13);
no change— bus, walk (3.12)

Percentage of variance explained

{adjusted multiple R%) 18.6
Overall Rating: 2.97b

* The predictors are listed in order of importance.
b Ralings are based on scores of 4 for “excellent,” 3 for “very good," 2 for “fair” and 1 for

“

poor.

most strongly associated with their feelings about the building’s location.

It should also be noted that the hypothesis concerning change in travel
mode was only partially correct. While employees who no longer drove
their automobiles as a result of the move rated the location more favor-
ably than did employees who drove before and still drove, they were no
more positive in their evaluations than employees who had previocusly
taken a bus, walked, or biked to work and who currently traveled in a
similar manner.

How does the building location compare
to employees’ previous work locations?

Employees’ ratings of the comparative advantages of the downtown
location were reflected in their responses to the question, “Compared
to where you worked before, is the location of the Federal Building
better, worse, or the same?” (Figure 5.1). Among all employees,
positive responses cutnumbered negative responses by two to one (43
percent versus 22 percent). Feelings about the comparative advantages
of the new location were strongest among the military recruiters and
the postal workers, although nearly a third from each agency said the
new location was no better or worse {see Table 5.8). The majority of
workers in the small agencies and in IRS also felt the location offered
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FIGURE 5.1

Comparative Assessment of Building’s Location—
Current Situation Relative to Past Situation
(Difference between respondents saying location
is better and respondents saying it is worse.)
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no real advantages over their previous locations. On the other hand, a
clear majority in all other agencies except one indicated the new loca-
tion was more favorable. Most Weather Service employees said the
location of the building was worse than their previous location.

Not surprisingly, employees said the advantages of the downtown
location are the building’s proximity to stores, restaurants, banks, and
other amenities. These feelings were most strongly expressed by the
staff of the Social Security Administration, the majority of whom were
women. It should be remembered that in our analysis of factors asso-
ciated with the relative use of downtown, the employee’s sex was the
most important predictor, even after the employee’s agency was taken
into account.

The major disadvantage of the downtown location seems to be the
parking situation. When employees who said the location was worse
were asked to indicate why, the most frequently mentioned reasons
were related to parking. The inconvenience or lack of parking or its
high cost were major complaints expressed by people in every agency
(see Table 5.8).



TABLE 5.8

Comparative Evaluation of Building Location, by Agency
{Percentage Distribulion)

Agency
Post Military Social  Weather Small
Evaluations All  Office IRS Recruiters HCRS Security  Service  Agencies
Comparative Location Evaluation®
Better 43 51 25 54 54 50 33 32
Worse 22 17 23 8 22 20 53 24
Same 27 30 40 30 13 17 7 44
Better and worse _8 2 12 _8 e 13 1 =
Total 100 100 100 100 100 100 100 100
Number of respondents 230 53 48 13 46 30 15 25
Reasons Location is Better
Near stores, restaurants, banks 33 13 55 - 41 63 17 14
Central location; near downtown, campus 25 32 10 45 27 16 25 4
Close to home 12 7 10 9 15 11 17 29
Conventent for public, proximity to service area 2 - 3 19 - - - -
Building is better, newer, cleaner 6 16 - - 2 3 8 -
Public transportation is close, convenient 5 7 - 9 8 - 8 -
Parking, traffic is bad 2 3 - 9 2 - — -
Other 15 2 9 8 5 5 % 43
Tatal 100 100 100 100 100 100 100 100
Total mentions 141 31 20 11 4] 19 7 12
Number of respondents 116 28 17 8 30 19 6 8
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TABLE 5.8 (Continued)

Agency
Post Military Soctal  Weather Small

Evaluations All  Office IRS Recruiters HCRS Security  Service  Agencies
Reasons Location is Worse

Parking is inconvenient, unavailable 26 31 19 50 38 3t - 33

Traflic congestion, one-way streets 21 G2 15 — 17 8 56 —

Parking is costly 21 - 25 - 17 46 22 20

Far from home 4 - 4 — 3 — - 13

Building is worse, poor design 2 - 4 - 3 - - -

Inconvenient for public, farther from area of operations 3 - 8 50 — — — 7

Other 2 7 B - 0® 15 n

Total 100 100 100 100 100 100 100 100

Total mentions 110 13 27 4 29 13 15 g
Number of respondents 68 9 17 2 15 10 9 6

# The question was: “Compared to where you worked before, is the location of the Federal Building better, worse, or the same?” Of the 239 who
completed the questionnaire 5 did not answer the question and 4 said they were not previously employed.
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TABLE 5.9

Mode of Travel to the Federal Building among Visitors
(Percentage Distribution)

Mode of Travel Community Residents On-Site Visitors
Drive 62 45
Walk 32 28
Bus 1 il
Other _5 _ 8
Total 100 100
Number of respondents 84 55

Travel to the Federal Building

Questions dealing with transportation to and from the building cen-
tered on how community residents and federal employees traveled
there, whether the employees’ modes of travel had changed as a result of
the move from their prior locations, and the extent to which federal
employees felt the trip to and from work was convenient.

What means of transportation do Ann Arbor residents
use when visiting the Federal Building?

Among the Ann Arbor residents contacted by telephone, somewhat
more than 60 percent said they most often drove when visiting the build-
ing (see Table 5.9); one-third said they walked, two people said they
biked, and only one person said he usually came by bus. Among visitars
contacted at the building itself, a somewhat smaller proportion (45
percent) said they drove, 38 percent indicated they were most likely to
walk, and, surprisingly, one-tenth of the visitors said they came by
bus.* When asked how they had arrived at the Federal Building on that
particular trip, most people gave the identical response, suggesting
that people who visit the building regularly do not vary from trip to
trip in the means of getting there. '

What means of transportation do the federal
employees use when going to and from work?

As Table 5.10 shows, more than eight in ten employees came to work
by car: 61 percent drove their own car, 17 percent said they partici-
pated in a car pool, and 4 percent drove a car belonging to a federal
agency. Another 10 percent indicated they usually came by bus and 7
percent said they most often walked. There were clear differences in



TABLE 5.10

Travel to Work, by Agency
{Percentage Distribution)

Agency
Post Military Social Weather Small
Travel Behavior All Office  IRS Recruiters HCRS  Secunty Service Agencies
Current Mode of Travel®
Own car 61 70 69 54 36 52 94 85
Agency car 4 - - 38 — - - 19
Car poot? 17 20 25 - 15 24 - 12
Bus 10 2 6 8 26 15 6 -
Walk T ] - - 21 6 - 1
Other® 1 2 - = _2 _3 = =
Total 100 100 100 100 100 100 100 100
Number of respondents 238 54 49 13 47 33 16 26
Previous Mode of Traveld
Own car 83 30 92 84 69 84 88 73
Agency car 2 - - - - - - 18
Car pool 7 4 4 8 13 10 — 4
Bus 3 - 2 8 5 6 6 4
Walk 4 4 2 - 11 - - -
Other ol -2 = = _2 el £ =
Total 100 100 100 100 100 100 100 100
Number of respondents 233 54 48 13 45 31 16 26
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Change in Travel Mode

No change—car to car 66 70 68 92 36 55 93 88
Car to car pool i2 17 21 - 5 17 — 4
Car to bus, walk, other 11 5 4 - 32 17 - 4
No change — bus, walk, other Ry _8 7 _ 8 27 11 7 4
Total 100 100 100 100 100 100 100 100
Number of respondents® 226 53 47 13 44 29 25 15
Travel Time to Work
Less than 15 minutes 29 37 2 25 26 43 37 30
15-29 minutes 42 41 37 33 57 30 31 48
3044 minutes 17 20 3l 17 9 12 19 i
45-59 minutes 11 2 20 25 4 15 13 11
One hour or more 1 - - = _4 = = 4
Total 100 100 100 100 100 100 100 100
Number of respondents 238 54 49 12 47 33 16 o7
Meun travel time {minutes) 24 20 3l 29 23 2 24 24

+ The question was: “How do you usually get to work?”

b Of the employees who szid they shared a ride or came to work as part of a car pool, three said they never drove themselves.
¢ Other inciudes bicycling.

4 The question was: "Before you began working in this building, how did you usually get to and from work?”

¥ Miscellaneous changes in travel mode were made by seven additional employees. These included such changes as bus to car, walk to car poal,
and bicycle to agency car.
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Public transportation is conveniently located for users of the Federal
Building. One out of every ten employees came to work by bus, and a
similar proportion of visitors contacted at the building said they used
public transportation.



THE BUILDING AND ITS SURROUNDINGS 73

the mode of transportation to the building for people working in the
different agencies. Virtually everyone in the Weather Service drove his
or her own car. In contrast, driving was reported by only a third of the
HCRS employees and somewhat more than half of the military recruiters
and Social Security workers. Employees in only two agencies, the mili-
tary recruiting offices and the FBI, indicated they use an agency car.®
It is interesting to note that reports of public transportation use and
walking were most prevalent among employees of HCRS. One quarter
of the people in that agency rode buses, while a somewhat smaller pro-
portion said they usually walked to work.

Has the mode of travel changed for the federal
employees since moving to the new building?

As a way of determining whether travel habits had changed, em-
ployees were asked, “Before you began working in this building, how
did you usually get to and from work?” The automobile clearly domi-
nated the mode of travel for federal employees prior to their move
downtown. While six in ten respondents said they currently drove their
own car, eight in ten indicated that they had driven to work before the
move. By examining the questions about current and past modes of
travel in relation to each other, it was possible to see the cxact nature of
the changes made in the journey to work. The third part of Table 5.10
shows that about one-quarter of the federal employees gave up driving
to work in order to carpool, walk, bicycle, or take a bus. The mode of
travel did not change for the remaining 77 percent after moving to the
new building.

Changes to public transportation and walking were most prevalent
among HCRS personnel and those working in the Social Security
Administration. Least likely to change their mode of travel were
employees of the Weather Service and the military recruiters; more
than nine out of ten employees in those agencies drove both before and
after the move to downtown, while the remainder did not change their
pattern of walking or riding a bus or bicycle.

How long does it take the federal employees to get to work?

To an extent, travel time is related to mode of transportation. For
instance, IRS employees and the military recruiters, whose average
travel time was approximately a half hour, were among those more
likely to drive to work. Weather Service personnel, who were also heavy
automobile users, spent an average of 24 minutes travelling to work.
Most likely to ride a bus, bicycle, or walk were the HCRS and Social
Security employees, who spent an average of about 22 minutes in the
work trip. While travel time may be interesting in and of itself, it has
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greater meaning when viewed in light of how employees feel about
their work trip. Indeed, three out of every four employees who spent
less than 15 minutes on their work trip said that travel to and from
work was convenient. In contrast, this response was given by just 38
percent of those travelling 15 to 29 minutes, 22 percent of those travel-
ling 30 to 44 minutes, and only 14 percent of the people who spent 45
minutes or more in their work trip.

How do building occupants rate the
convenience of travel to work?

In response to the question about whether transportation to and
from work was convenient, eight in ten of the federal employees re-
sponded positively. As seen in Table 5.11, emnployees in the Social Secur-
ity Administration were most likely to view the work trip as convenient,
and those in the Weather Service were least likely to feel this way.®

Efforts were made as a part of this study to understand what factors
were most likely to influence people’s views on the convenience of trav-
elling to and from work. It was hypothesized that, in addition to travel
time, the current mode of travel and changes in mode would be asso-
ciated with people’s ratings. Those employees who walked, rode a bus,
or biked were expected to be more likely to view travel as convenient
compared with people who came by automobile. Similarly, it was ex-
pected that after the move to the new building, people who changed
their mode from driving to either using public transit, walking, or biking
would rate convenience more positively than those who had not changed
their travel mode. Both hypotheses were supported by the data (Table
5.12). Employees who walked or bicycled tended to give higher ratings
than those who took a bus, while the lowest ratings were reported by
employees who drove or shared a ride with someone else. At the same
time, the most positive ratings of convenience were found among people
who changed their mode from the automobile to riding the bus, bicy-
cling, or walking.

The question of whether mode of travel was more important in
people’s ratings of the convenience of their work trip was raised and
examined in a multivariate analysis. As Table 5.13 shows, travel time
and current mode of travel both can be used to predict people’s ratings
of travel convenience. Of the two factors, however, the length of the
work trip was found to be significantly more important than how people
get there. Even after taking travel mode into consideration, travel time
was shown to be the best predictor of how people feel about the con-
venience of the work trip. Those who spent less than 15 minutes getting
to work and walked or rode a bike gave the highest ratings, while those
who traveled 45 minutes or more and drove gave the lowest ratings.



TABLE 5.11

Emplovees’ Rating of Travel Convenience, by Agency
{Percentage Distribution}

Agency
Post Military Social Weather Small
“Travel to and from work is convenient.” All Office  IRS  Recruiters HCRS  Security Service Agencies
Very true 42 43 33 50 49 49 38 39
Somewhat true 37 30 45 34 29 42 37 46
Not very true 14 25 8 8 9 9 19 15
Not at all true 7 _2 14 _8 13 = 6 -
Total 100 100 100 100 100 100 100 100
Number of respondents 234 53 49 12 45 33 16 26
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TABLE 5.12

Ratings of Travel Convenience to Work,
by Current Travel Mode and Change in Travel Mode
{Percentage Distribution)

“Travel To and From Work is Convenient”

Very Somewhat Not Very  Not True Number of
Mode of Travel True True True at All Total  Respondents
Current Made
Own/agency car 37 40 15 8 100 151
Car pool 25 46 22 7 100 4]
Bus 64 32 - 4 100 22
Walk, other 95 5 - - 100 19
Change in Mode
No change —car 37 39 16 8 100 145
Car to car pool 22 56 19 3 100 27
No change — bus,
walk, other 60 20 12 8 100 25
Car to bus,
walk, other 75 21 - 4 100 24
TABLE 5.13

Rating of Travel Convenience Predicted by Travel Characteristics
{Multiple Classification Analysis; N = 226)

Eta Beta

Predictors Coefficient Coefficient Adjusted Ratings

Travel time to work 47 442 Less than 15 minutes {1.38);
45 minutes or more {2.67)

Mode of travel .29 .28 Car (1.96), walk, bike
(1.21), bus (1.35)

Agency .00 22 Small agencies (1.44); HCRS
(2.14)

Percentage of variance explained
(adjusted multiple R?) 26.7

Overall Rating: 1.85%

* The predictors are listed in order of importance.

b Ratings to the statement, “Travel to and from work is convenient.” are | for “very true,”
2 for “somewhat true,” 3 for “not very true,” and 4 for "not at all true.”
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Despite its central location and the popularity of bicycling in Ann
Arbor, only one in twenty visitors rode a bicycle to the Federal

Building. Among federal workers, only two said they most often came
to work by bicycle.
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Access to the short-term parking lot along Fifth Avenue was a source of
traffic congestion and annoyance to building users. The lot contains 15
spaces, including one for the handicapped.

Parking

Despite its central location and its proximity to public transporta-
tion, most federal employees and visitors to the Ann Arbor Federal
Building arrived by car. As part of our evaluation, the question of where
these drivers were likely to park was addressed, and a systematic exam-
ination was made of the parking situation as viewed by the drivers.”
Earlier we had been told that parking was indeed a problem, and com-
petition for parking space was rampant between agency personnel and
the public. Forty parking spaces for employees were provided behind
the building, and the postal workers had access to leased space in a lot
to the west on Fourth Avenue, but most federal employees who drove
used paid public parking facilities available to the east and west of the
building. Some even resorted to metered street parking along Liberty
and on side streets.

Community residents visiting the building can use the short-term
parking lot along Filth Avenue. This lot contains 15 spaces, including
one designated for handicapped persons, and is limited to a 15-minute
stay for Post Office patrons. Our research team found the lot to be
filled at most times during the day.

Where do community residents who drive usually park?

Half of the community residents interviewed by telephone said that
when visiting the Federal Building they most often used the short-term
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TABLE 5.14

Parking Places and Problems, as Reported by
Community Residents and On-Site Visitors
{Percentage Distribution)

Parking Community Residents On-Site Visitors
Parking Place
Short-term lot 46 54
Street 21 15
City lot on 5th Street 19 8
City parking structure 8 15
Elsewhere _6 _ 8
Total 100 100

“Have you ever had problems with
the parking there?"

Percentage saying “yes” 58 46
Convenience of Parking®
Very convenient 18 12
Fairly convenient 31 27
Nat very convenient 39 42
Nat at all convenient 14 19
Total 100 100
Number of respondents 51 26

" “In general, how convenient is parking (around here})? Would you say it's very con-

venient, fairly convenient, not very convenient, or not at all convenient?”

parking lot next to the Post Office; one in five said they parked in the
municipal lot behind the library, and another one in five said they
parked on the street (see Table 5.14). Among patrons interviewed at
the building, about half of those who drove were using the Post Office
lot that day (54 percent), while a somewhat smaller group had parked
in the library lot (8 percent) or on the street (15 percent),

Both groups of outside users indicated they had problems when driv-
ing to the building; 58 percent contacted by telephone reported having
difficulties, while 46 percent interviewed at the building had problems
with parking that very day. For the most part, these problems related
to access to the short-term lot and the fact that space was not always
available. If more than two cars were waiting, traffic along Fifth Ave-
nue would be blocked. Most often mentioned by both groups, however,
was a general lack of parking facilities. Indeed, in response to the ques-
tion “How convenient is the parking?” 53 percent of the drivers con-
tacted by telephone said parking near the Federal Building was not at
all convenient, and 61 percent of the on-site users gave this response
(Table 5.14).
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Half of the community residents and six in ten federal employees who
drove to the building reported parking problems.
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The people who mentioned problems with parking most [frequently
cited the limited number of nearby spaces and illegally parked cars.
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It is interesting to note that the parking problems faced by the public
were readily recognized by federal employees. One Social Security
employee wrote:

Our office services the entire county, so we have many people who come
to us by car. They sometimes park in the small Post Office lot, not realiz-
ing they have to be in our office for several hours. They also don't realize
that there is a $25 parking ticket issued for over-parking. Or they may
park at one of the meters in the parking structure across the street or at the
library, Here the parking tickets are only $3. They usually underestimate
the time they'll be in our office, so they frequently get up in the middle of
the interview to run out to feed the meters. This is very disruptive to the
interview procedure, and understandably makes our staff and the public
angry. Many of these are poor people who cannot afford parking tickets.
And tmany refuse to return to our office because of the parking problems.
And I have not even touched on my own feelings about not having a place
to park as an employee unless I spend $25 each month, a loss in pay 1 can-
not afford.

Where do federal employees usually
park when they drive to work?

Employees who drove to work clearly did not park in any single loca-
tion. With the exception of the postal workers who leased space on
Fourth Avenue, most drivers parked in either the city parking structure
(31 percent) or in the lot behind the building (29 percent). Another 14
percent said that they most often parked on the street, while the re-
mainder who drove parked elsewhere in the downtown area. Most
likely to use the city parking structure were employees of IRS, Social
Security Administration, the Weather Bureau, HCRS, and the small
agencies. In addition to selected individuals of each of these agencies,
agents from the FBI and employees from the Soil Conservation Service,
the Defense Department, and the military recruiters used the parking
lot behind the building.

How do employees who drive feel about parking?

The employees at the Ann Arhor Federal Building who drove to
work gave poor ratings to parking facilities. Most had had free parking
available to them at their agencies’ former locations. For example, sev-
eral agencies were previously located in rented office space in either a
shopping center (IRS), a suburban office building (Social Security Ad-
ministration), or an industrial park (HCRS). The Weather Bureau
offices were at the Detroit Metropolitan Airport. At each of these loca-
tions, free parking was available in considerable abundance.

As the second part of Table 5.15 shows, about half of the 178 em-
plovees who drove said parking was less convenient than where they



TABLE 5.15

Parking Places and Problems, by Agency
{Percentage Distribution)

Agency
Past Military Social Weather Small

Parking All Office  IRS  Recruiters HCRS  Security Service Agencies
Parking Place

Street 14 9 7 - 46 5 47 —

City parking structure 3 - 54 8 33 80 40 24

Lot behind building 29 17 35 92 — 20 13 60

Pust office lot on 4th Street 20 70 2 - 17 5 - -

City parking lot on 5th Street 3 4 — - 4 - - 8

Elscwhere _3 it 2 = = 1o = _8

Total 100 100 100 100 100 100 100 100

Number of respondents 192 47 46 12 24 20 15 25
Convenience of Parking

More convenient 24 50 17 23 4 10 7 30

Less conveniend 48 20 50 31 83 75 72 40

About the same % % 3 %6 13 15 w3

Total 100 100 100 100 100 100 100 100

Number of respondents 178 46 42 12 23 20 14 20
“Have yvou ever had problems with parking?”

Percentage sayving “ves” 59 83 41 48 55 58 88 50

Number of respondentsh 175 42 44 13 22 19 15 20
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TABLE 5.15 (Continued)

Agency
Post Mititary Sacial Weather Smalt

Parking All Office  IRS  Recruiters HCRS  Securitv  Service  Agencies
Type of Parking Problem

Lot small, crowded, congested 14 22 15 13 9 - — -

Expensive parking 12 4 15 13 — 39 50 -

Parking tickets 9 2 15 - 9 23 12 20

Unauthorized users of reserved spaces 13 14 5 12 - 15 12 30

Not enough spaces— general mention 34 47 20 a0 46 8 13 30

Other B o1 3% 1z 3% 15 13 K

Total 100 1050 100 100 100 100 100 100

Number of mentions 125 55 20 8 1l 13 8 0

 The question was: “Compared to where you parked before vou worked in the Federal Building, is your current parking more convenient. less
convenient. or about the same?” Two of the 180 respondents who answered the question said that they didn't drive before or weren't previously
employed.

b Of the employees who said they shared a ride or came to work as part of a car pool, three said they never drove themselves.

8
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FIGURE 5.2

Comparative Assessment of Parking—
Current Situation Relative to Past Situation
{Difference between respondents saying more
convenient and respondents saying less convenient.)
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had previously worked. Only the postal workers indicated that parking
was now more convenient for them. Figure 5.2 shows the comparative
assessments of parking near the Ann Arbor Federal Building.

About six in ten of the employees wha drove to work said they had
experienced problems in parking at the Federal Building. Most likelv to
report problems were the postal workers who said there weren't encugh
spaces in their lot and that it was used by people not working for the
Post Office. Other complaints touched on the high cost of parking, the
fact that unauthorized users were occupying pre-assigned spaces behind
the building, and the frequency with which parking tickets were being
issued at expired meters.
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Notes

1. The statistical significance of differences in proportions and the precision of esti-
mates of proportions can only be discussed in connection with the data covering the
sample of community residents. Because the data are based on a sample of the total popu-
lation of Ann Arbor households with listed telephone numbers, the reader should bear in
mind that the praoportions reported are estimates rather than exact figures. Furthermore,
the precision of these estimates can be calculated because the sample was selected by pro-
bability methods. In the case of the 84 percent of community residents who knew where
the Federal Building was located, this estimate has a confidence interval of nearly 7 per-
cent, That is, if repeated samples of residents were taken, 95 out of 100 times the propor-
tion who said they knew where the building was located would be 84 percent plus or
minus 7 percent, or between 77 percent and 81 percent. In the case of Lhe 81 percent (or 32
people) employed outside the central area who knew the lecation, the confidence interval
is 14 percent. Since 81 percent plus 14 percentage points is greater than the 90 percent of
knowledgeable respondents employed downtown, the difference between 84 percent and
90 percent is said to be statistically insignificant.

2. For each individual, an index score was created by summing the number of affirm-
ative responses Lo the question dealing with their comparative invelvement in seven activ-
ities. The Frequency of scores for all respondents was divided into five groups. The higher
the score, the greater the likelihood that an individual used the downtown more than
before.

3. Multiple Classification Analysis (MCA) is the principal multivariate technique used
throughout this monograph. It is used to examine the relationship between each of a set of
independent variables and a dependent variable while holding constant the effects of all
other predictors. The statistics show how each independent variable relates to the depend-
ent variable by means of the Eta coefficient. The analysis also shows how strongly the
independent variables taken together related to the dependent variable by means of the
multiple R, the square of which expresses the relationship as the percentage of variance ex-
plained. Finally, the analysis supplies, for each predictor variable, a Beta coefficient indi-
cating its relative importance in the total variance explained. The Beta coefficient squared
is an estimate of the independent contribution of the predictor with respect to the multiple
Rt For a complete discussion of the technique, sec Andrews et al. (1973).

4. The reader is reminded that because the data covering community residents and
on-site visitors are based on samples, the proportions reported are estimates. Furthermore,
the precision of these estimates cannot be determined for the quota sample of on-site
visitors, However, a confidence interval for the proportion of community residents re-
sponding in a certain manner can be caleulated. In the case of the 62 percent of the com-
munity residents who drove, this estimate has a 10-percent confidence interval. Thal is, if
repeated samples of residents were taken, 95 out of 100 times the proportion who would
report driving to the building would fall between 52 percent and 72 percent.

5. The FBI office in the building, with seven employees, was the largest of the small
agencies.

6. Eighty percent of the workers contacted in a 1977 national quality of employment
survey also said that travel to and from work was very convenient or somewhat conven-
ient. However, 52 percent gave the most positive reply, compared to 43 percent of the
Federal Building employees. It should also be noted that in repeated national surveys, the
proportion of employees indicating that travel was very convenient has steadily declined
between 1969 and 1977 (Quinn and Staines, 1579).

7. The locativns of nearby parking opportunities for people driving to the Federal
Building are shown in Figure 3.3.
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Uses and Evaluations of the Building

Overview

Two years after it opened, most Ann Arbor residents were quite
familiar with the Federal Building. Eight in ten knew where the build-
ing was located and three-quarters had been there at one time or
another. In this chapter, we examine how and when these visitors and
federal employees enter and leave the building during the work day.
We then consider their specific destinations within the building and
any difficulties they might have in finding these destinations. We also
examine the degree to which federal workers use building facilities and
factors that contribute to their active or limited use. Finally, in order
to determine how the building is viewed by. the public and the people
who use it, ratings on architectural quality are considered for com-
munity residents and federal employees, along with employee assess-
ments of a number of specific building attributes.

Our findings show that public use of the agencies in the Federal
Building varied greatly. People visited the Post Office, military re-
cruiters, and the Social Security Administration with considerable re-
gularity, but small agencies such as the FBI and the Soil Conservation
Service were rarely visited. For the most part, the federal employees
did not have much contact with agencies other than their own or the
Post Office, and few used the conference roum or lounge outside the
snack bar. Most, however, had visited the snack bar during the pre-
ceding month.

87
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From the point of view of community residents, the Federal Building
is worthy of its many architectural awards; three out of four found the
building attractive and based their opinions on the exterior design and
the open space in front of the building. The building occupants, on the
other hand, were less likely to feel the architectural awards were justi-
fied; about half gave the building low marks as a place to work, and a
significant number of employees gave its architectural quality unfavor-
able ratings. To a large extent, feelings about architectural quality
reflected employee sentiments about the general ambience of the agen-
cies with which they were employed.

Building Uses

Earlier, we noted that a key design feature was the northern orienta-
tion of the building toward Liberty Street, the main pedestrian and
vehicular route between the U-M campus and downtown Ann Arbor.
As part of that decision, three entrances were planned along the north-
ern facade — a main building entrance and two associated with the Post
Office. A fourth entrance was introduced along the southern face to ac-
commodate federal employees who either parked in the adjacent lot or
used public transportation in coming to work; the southern entrance
is ramped and can also be used by the public.

Systematic counts of people entering and leaving the building were
taken at each entrance.! As Figure 6.1 shows, the three entrances along
Liberty Street were used most extensively between 9 a.m. and 4 p.m.
The southern entrance was used less often, except during the early
morning hours and late in the afternoon; this is the major portal for
employees arriving at and leaving work, Heavy use of the main
entrance occurred between noon and 1 p.m. and around 10 a.m. The
northeast entrance of the Post Office was used most extensively be-
tween 11 a.m. and 4 p.m., and its central entrance was used most
heavily in the afternocon.

Users of the Post Office entrances were short-term visitors. Their pri-
mary purpose in coming to the building was to pick up mail, purchase
stamps, or mail letters or packages. Many walked, but others arrived in
cars and parked along Liberty Street or in the short-term lot.

Where do community residents go
when they visit the Federal Building?

Community residents contacted by telephone were asked if they had
ever visited the Post Office or other governmental agencies in the Fed-
eral Building. Nine out of ten of those who had ever visited the building
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FIGURE 6.1

Hourly Number of People Entering
and Leaving Building Each Hour of the Day
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had been to the Post Office, while somewhat less than two-thirds (63
percent} had been to one of the other governmental agencies (Table
6.1). These proportions were similar among visitors contacted at the
site. Clearly, the agency visited most often was the Post Office (Table
6.2). Other than the Post Office, the agencies most frequently visited
were the Social Security Administration, the Internal Revenue Service,
and the military recruiters. While the Social Security office has a con-
sistent flow of visitors throughout the year, customer service at the
Internal Revenue Service varies: at the time our observations were
made, relatively few people were visiting IRS. We were told, however,
that during the first quarter of each year, when people were preparing
tax returns, customer service is higher than that provided by the Social
Security Administration.

Visitors were also asked questions about their use of specific building
facilities such as elevators, stairs, the snack bar, restrooms, and the in-
formation desk (Table 6.1). On-site visitors were much more likely
than telephone respondents to say they had used each of these facilities.
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TABLE 6.1

Use of the Federal Building
by Community Residents and On-Site Visitors
{Percentage of Respondents Saying “Yes”)

Uses Community Residents On-Site Visitors
Percentage who have ever been to
Post Office 89 93
Percentage who have ever been to
other agencies 63 71
“Did you ever use the P
Elevators 21 43
Stairs 24 43
Snack Bar 5 17
Rest Roorns 12 45
Information Desk 20 20
Percentage who have had difficulty
finding way around building 17 10
Percentage who have wandered around
or, explored building 13 23
Number of respondents 84 60

* Five respondents were not asked questions on the use of the Post Office and other
agencies.

It is interesting to note that within each group, one person in five said
he or she had been to the information desk. Indeed, our observations
indicated that a number of people did seek assistance from a security
guard stationed at the front desk. Based on our systematic counts, an
average of 50 inquiries were made during the course of an eight-hour
day, with most occurring during the noon hour. Some people clearly
had problems in finding building facilities and specific agencies other
than the Post Office. In fact, 17 percent of those contacted by telephone
and 10 percent of the on-site visitors said they had difficulty in finding
their way around the building. We asked the people who had used
specific facilities if they had difficulty in finding them. Only one of the
28 people from both groups who had been to the information desk had
problems in locating it. On the other hand, 6 of the 14 people who
went to the snack bar on the second floor said they had difficulties in
finding it.? Part of the orientation problem is related to inadequate
signboards, an issue that will be addressed more thoroughly later in
this chapter.

How much do federal employees use the building?

In order to develop an understanding of the extent to which people
working in different agencies use the various building facilities and ser-



TABLE 6.2

Impressionistic Observations of Behavior within Selected Agencies— October/November 1979

Behavioral Observations Post ClHice IRS Military Recruiters HCRS Social Security Weather Service
Customer service high low!average average none high none
Customer penetration none low medium none high/medium none

Staff interaction average low average high average average
Stafl movement high/average average average average high/average high
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Limited use was made of the snack bar and lounge area in the second-
floor lobby. One-third of the employees had not been to the snack bar,
while three-quarters had not used the lounge during the previous
month.

vices, we included in the employees” questionnaire several questions de-
signed to ascertain the number of times during the month people had
visited the conference room, the snack bar, the lounge outside the
snack bar, the Post Office, and agencies other than their own. Among
the locations considered, the conference room on the second floor was
used least often (see Table 6.3). While virtually no one from the Weather
Service or the Post Office used the conference room, others used it with
some regularity. The most active users were the HCRS staff (3 times
per month) and, to a lesser extent, the military recruiters (1.3 times per
month).3

The snack bar and its adjacent lounge area received varied use by
employees from different agencies. The typical HCRS employee went
to the snack bar 6.3 times per month, and postal workers used it only
about once a month.* The lounge area outside the snack bar was used
most extensively by employees from the Social Security Administration
(five times a month on average); others in the building used the lounge
less than once a month. Observer counts confirmed the relatively limited
use of these second-floor facilities. On average, about 170 daily visits
were made to the snack bar, while the number of people who sat in the



TABLE 6.3
Employees’ Monthly Use of Building Facilities/Services, by Agency* (Percentage Distribution)

Agency
Post Military Social Weather Small
Monthly Visits to: All Office IRS  Recruiters HCRS  Security Service  Agencies
Conference Room
None 63 98 57 46 11 61 100 81
1-2 tunes 25 2 41 46 37 33 - 15
3-5 times 10 — 2 - 43 1] - 4
5-10 times 2 — - 8 9 — - -
More than 10 times = = el = = = it =
Total 100 100 100 100 100 100 100 100
Mean visits 0.9 — 0.7 1.3 3.0 0.7 - 04
Snack Bar/Candy Shop
None 31 T 25 23 11 13 37 11
1-2 times 22 13 18 23 15 39 37 26
3-3 times 19 2 31 54 15 18 13 30
5-10 times 16 6 10 - 35 18 - 26
More than 10 times 12 2 16— ¢ 1 13 7
Total 100 100 100 100 100 100 100 100
Mean visits 3.7 i.2 4.2 2.5 6.3 4.1 2.6 44
Snack Bar/Lounge
None 72 93 84 85 64 30 87 66
1-2 times 16 3 12 15 30 18 13 15
3-5 times 4 2 2 - 2 15 - 4
5-10 times 1 — — - 2 4 - 4
More than 10 times z = _2 = _2 3 = A
Total 100 100 100 100 100 100 100 100
Mean visits 1.3 0.2 0.5 0.2 0.9 5.1 0.2 2.0
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TABLE 6.3 (Continued)

Agency
Post Military Sacial Weather Small
Monthly Visits to: All Office  IRS  Recruiters HCRS  Security  Service  Apgencies
Post Office
None 13 26 8 8 6 7 25 15
1-2 times 26 3l 33 8 21 38 25 11
3-5 times 29 9 4] 8 43 33 31 22
5-10 times 17 17 12 38 21 9 6 22
More than 10 times 5 1 & 38 9 s 3 30
Total 100 100 100 100 100 100 100 100
Mean visits 4.6 4.1 3.8 7.9 4.7 4.3 3.6 6.3
Other Agencies
None 62 70 65 15 66 79 75 30
1-2 times 23 26 33 15 26 12 19 19
3-5 times 8 2 - 46 2 3 6 3
5-10 times 4 - 2 9 4 3 - 11
More than 10 times 3 _2 — 15 _2 3 = 1
Total 100 100 100 100 100 100 100 100
Mean visits 1.3 0.7 0.6 45 1.0 0.9 05 3.3
Number of respondents 239 54 49 13 47 33 18 27

" The question. “During the past month how many times have you___?”, was asked about six facilities/services. Responses to the item “asked
assistance from the security guard™ are not presented; on average, responses to this item were less than once a month; two-thirds of the employees
did not ask for assistance at all.
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lounge ares was considerably smaller.5 In part, the proximity of down-
town restaurants and grocery stores and the snack bar’s limited hours of
operation contributed to its low use; at the time the data were being
collected, it opened at 8:30 a.m. and closed anytime between 1:30 p.m.
and 3:30 p.m. Its relatively low use can also be explained by the fact
that the public did not readily know of its existence; directions to the
second-floor facility were poor. The infrequent use of the lounge area
was probably related to the limited quantity and low quality of its fur-
nishings; indeed, the lounge furniture did not resemble that specified
as part of the original plan by the interior designer.

For the most part, Federal Building employees have limited contact
with agencies other than their own or the Post Office. Nearly everyone
had purchased stamps or mailed letters or packages in the building, but
less than four in ten had been to other agencies.

In order to measure the full extent to which the building was being
used by its employees, we created a composite index for building use
{an index score for each employee was built from responses to the ques-
tions dealing with the frequency of use of facilities and services in the
building). This procedure showed that the military recruiters, HCRS
employees, and those in the small agencies were the most active build-
ing users. Least likely to use building facilities and services were the
postal workers and Weather Service personnel (Table 6.4).8

What factors account for how extensively
the federal employees use the building?

[t was hypothesized that employees who were relatively new to their
jobs would use the building facilities less extensively than those who
had been working in the building since it opened. Indeed, an examina-
tion of building-use data by length of employment at the building
showed that a modest relationship did exist. However, that relation-
ship was not in the expected direction. People who had worked in the
building for relatively short periods of time (less than six months) were
more likely than others to use the facility.

In order to see if this relationship was maintained after taking into
account job classification and agency, a multiple classification analysis
predicting to building use was performed. Clearly, the most important
factor was the agency in which the individuals worked (Table 6.5).
The adjusted mean scores show that, after taking into aceount both
type of job and length of tenure in the building, HCRS employees used
the building most often, and postal workers used the building consider-
ably less than average. Within agencies, differences in job classification
helped to explain building use. For example, managerial personnel in



TABLE 6.4

Employees’ Use of the Building, by Agency
{Percentage Distribution)

Agency
Post Military Social Weather Small

Building Use Index® All Office IRS Recruiters  HCRS  Security Service Agencies
High (5) 15 2 4 39 24 24 6 26

) 20 7 16 31 36 28 - 29

) 23 13 39 i5 19 18 95 30

(2} 22 22 27 15 17 15 K:) 22
Low (1) R S S T - S 1 =
Tatal 100 100 100 100 100 100 100 100
Number of respondents 239 54 49 13 47 33 16 27
Mean score 2.9 1.8 2.7 3.9 3.6 33 2.1 3.5

* For each individual, an index score was created using responses to questions dealing with the frequency of use of facilities/services in the
building. The question, “During the past month, how many times have vou visited P, was asked about six places: the conference room, the
snack bar/candy shop, the lounge, the Post Office, another ageney and the security guard’s desk. Responses ranged from none to more often than
ten times during the past month. The higher the score, the greater the likelihood that the individual uses the building.
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TABLE 6.5

Federal Building Use Predicted by Selected Employee Characteristics
(Multiple Classification Analysis; N = 231)

Eta Beta

Predictors Coefficient Coefficient Adjusted Use Scores

Agency .54 542 Postal workers (1.80);
HCRS (3.67)

Job Classification 42 .18 Clerical-secretarial (2.74);
military recruiters (3.82);
managers-supervisors (3.12)

Time in Building .00 17 Little difference

Percentage of variance explained

(adjusted multiple R?) 30.0

Overall Use Score = 2.86°

* The predictors are listed in order of importance.
b The higher the use score, the greater the likelihood that the individual uses the building.

HCRS were likely to use the building more extensively than clericals or
secretaries. Finally, length of time in the building did not help to
explain building use. Employees who had worked in the building for
only short periods were just as likely to use the facilities as people who
had worked there for more than six months.

Evaluating the Building

In the questionnaires administered to community residents and to
on-site visitors, respondents were asked about aspects of the building
they particularly liked or disliked. Table 6.6 shows that more than half
of the telephone respondents and two-thirds of the on-site visitors said
there was indeed something about the building they particularly liked.”
Community residents most often mentioned liking the plaza, including
its landscaping and paving, the building’s setback from the street, and
the stairs. Many people alsa liked the architectural design and the at-
tractive windows and skylights. People interviewed at the building site
most often menticned attributes related to the plaza, the overall build-
ing design, its spacious interior, and the location.

About one-third of each of the three groups also indicated there was
something about the building they disliked. Telephone respondents
most often said they disliked the overall design; they also thought the
location was poor and they disliked exterior features such as the drab
color or the materials used. Among people contacted at the building it-
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TABLE 8.6

Building Attributes Liked and Disliked
by Community Residents and On-Site Visitors
{Percentage Distribution)

Building Attributes Community Residents On-Site Visitors

“Is there anything about the building
you especially like?”
Percentage saying “yes” 55 67
Number of respondents 103 60

Building Attributes Liked
Plaza: planters, trees, landscaping, paving

pattern, setback, entrance, stairs 33 18
Overall design: modern, attractive, good

shape, imaginative, new 20 18
Glass and windows: tiered, skylights 19 11
Location: convenient, fits in downtown

well 13 18
Exterior: brickwork, color 5 4
Interior: spacious, clean 3 18
Service/persennel: friendly people: good

hours 1 7
Other: well built, parking convenient 5 10
Mention of something disliked 1 =
Total 100 100
Number of mentions 75 45
Number of respondents 57 40

“Is there anything about the building you
especially dislike?™
Percentage saying “yes” 33 33
Number of respondents 103 80
Building Attributes Disliked

Overall design: too modern, looks like

factory, plain 37 5
Exterior: too much brick, color duil,

bare walls 14 5
Glass and windows: too many facin

light, not enough : 12 9
Parking: inconvenient, not enough spaces 12 19
Other: poor location, poor entrance,

interior 18 62
Service/personnel: poor, security bad 5 —
Mention of something liked 2 =
Total 100 100
Number of mentions 45 22

Number of respondents 40 20
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When asked what they liked best about the Federal Building,
community residents most often mentioned the plaza, including its
landscaping, paving, and general decor. One out of three persons had
used it at one time or another.,
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self, the most frequent complaints were about its location and the in-
convenience of parking. Both the positive and negative features men-
tioned by the two groups are shown in Table 6.6.

Does the public think the building is attractive?

The above findings suggest that Ann Arbor residents have mixed re-
sponses to the building. However, the ratio of positive to negative re-
sponses indicates that, on balance, the public viewed the building favor-
ably. Indeed, most of the persons questioned did say they thought the
building is attractive (Table 6.7). Among those contacted by telephone,
two-thirds said the interior was attractive, three-quarters felt the ex-
terior of the building was attractive, and close to 90 percent thought
the plaza in front of the building was attractive.®? Among people con-
tacted at the site, eight in ten said the interiors were attractive. An
identical proportion rated the exterior in that manner, and nearly
everyone thought the plaza was attractive.

In order to see if any particular group was more or less likely to rate
the building favorably, average ratings were calculated for different
subgroups of telephone respondents. Although none of the differences
in the mean scores were statistically significant, Table 6.8 shows that
respondents who were not U-M students, who had lived in Aon Arbor
for more than 12 years, and who did not work in the central area gave
higher marks to the building and the plaza. At the same time, famil-
iarity with the building in terms of the number of visits tended to be
associated with lower ratings.

How do occupants rate the building as a place to work?

The federal employees were asked to evaluate the building from the
point of view of its attractiveness, its architectural quality, its upkeep,
and, more generally, as a place to work. In response to the question,
“Overall, how would you rate the building as a place to work?” 10 per-
cent rated it as excellent, 46 percent said very good, 28 percent said it
was fair, and the remainder (16 percent) said it was a poor place to
work. Highest ratings were given by the military recruiters and em-
plovees in the small agencies. Among all building occupants, those in
HCRS, the Weather Service, and the Social Security Administration
were most likely to give the building low marks (see Table 6.9). As we
shall see, people’s responses to the question were strongly associated
with their feelings about the overall architectural quality of the build-
ing and about their own work environments.

The federal employees tended to give more favorable ratings to speci-
fic attributes of the building than to the building itself. Table 6.10
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TABLE 6.7

Ratings of Federal Building Attractiveness
by Community Residents and On-Site Visitors
(Percentage Distribution)

Ratings Community Residents  On-Site Visitors
Interior Appearance?®
Very attractive 18 25
Fairly attractive 48 55
Not very attractive 28 18
Not at all attractive _8 2
Total 100 100
Number of respondents 7 €0
Mean ratingP 2.7 3.0
Exterior Appearance®
Very attractive 31 36
Fairly attractive 44 43
Not very attractive 19 17
Not at all attractive _8 _4
Total 100 100
Number of respondents 98 58
Mean rating 3.0 3.1
Plazad
Very attractive 44 41
Fairly attractive 43 54
Not very attractive 12 5
Not at all attractive 1 -
Total 100 100
Number of respondents 97 60
Mean rating 3.3 3.4

2 The question was: “What do you think of the appearance of the inside of the building?
Would you say it’s very attractive, fairly attractive, not very attractive, or not at all
attractive?”

b Mean ratings are based on scores of 4 for “very attractive,” 3 for “fairly attractive,” 2 for
“not very attractive,” and 1 for "not at all atiractive.”

¢ The question was: “And what do you think about the overall appearance of the outside
of the building? Is it very attractive, fairly attractive, not very attractive, or not at all
attractive?”

 The question was: “What about the plaza or open area in front of the building? Would
you say it's very attractive, fairly attractive, not very attractive, or not at all attractive?™

shows that the building’s upkeep and the convenience of its restrooms
were generally evaluated positively, whereas low ratings were given to
the attractiveness of signs and to several dimensions of architectural
quality. The poor ratings of the signs were not surprising. At the time
the questionnaires were being administered, permanent signs had not
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TABLE 6.8

Ratings of Federal Building Attractiveness,
by Characteristics of Community Residents
{Mean Ratings}*

Ratings of:
Interior Exterior

Characteristics Appearance  Appearance  Plaza
Total Sample 2.7(77)b 3.0(98) 3.3(97)
Residential Location

Central Ann Arbor 2.7 7) 2.9(10) 3.2(10)

Elsewhere 2.7(70) 3.0(88} 3.3(87}
Length of Residence in Ann Arbor

2 vears or less 2.5(15) 2.921)  3.0(22)

3-12 years 2.7(28) 3.2(39) 3.3(37)

Longer than 12 years 2.8(32) 3.1(36) 3.5(36)
Student Status

U-M student 2.6(14) 2.7(16) 3.1(18}

Non-student 2.8(61) 3.1(79) 3.4(76)
Place of Employment

Downtown Ann Arbor 2.0( 7 2.8( 9 3.1{ 9)

U-M campus 2.5(17) 2.6(19) 3.1(18)

Elsewhere 3.0(18) 3.2(26) 3.4(26)
Number of Downtown Visits Last Month

None 3.0( 3) 3.0( 6) 3.2( 5)

14 2.7(22) 3.0(30) 3.0(28)

5-10 2.9(21) 3.2(27) 3.5(27)

11-20 2.7(14) 2.9(17) 3.1{18)

More often 2.3(15) 2.8(15) 3.1(16)
Visited Building Last Month

Yes 2.8(35) 2.9(39)  3.4(38)

No 2.6(42) 2.9(41) 3.3(44)
Sex

Male 2.7(35) 2.9(45) 3.2(47)

Female 2.7(42) 3.1(52) J.4(44)

@ Mean ratings are based on scores of 4 for “very attractive,” 3 for “Fairly attractive,” 2 for
“not very attractive,” and 1 for “not at all attractive.”

b Numbers in parentheses report the number of respondents in each group.

been installed and a variety of temporary placards were being used
throughout the building. The extent to which different agencies rated
these various attributes positively or negatively is shown in Table 6.10.

Several employee characteristics were examined to see how well they
explained the different evaluations of specific building attributes.
Using bivariate analyses, we found that two factors were significant



TABLE 6.9

Rating of Federal Building as a Place to Work, by Agency
(Percentage Distribution)

Agency
“Overall, how would vou rate the building as a place Post Military Social Weather Small
to work?™ All Office IRS Recruiters HCRS  Sccurity Service Agencies®
Excelient 10 15 4 39 4 12 - 7
Pretty good 46 46 49 46 26 40 50 78
Fair 28 30 30 15 38 27 25 15
Poor % 9 17 - 3 a3 —
Total 100 100 100 100 100 100 100 100
Number of respondents 237 54 47 13 47 33 16 27
Mean rating 2.5 2.7 2.4 3.2 2.0 2.4 2.2 2.9

* Includes these agencies; Department of Defense-Army Recruiting Area Commander: Defense Logistics Agency: Defense Invesligative Service:
and Armv Surgeon General: Soil Conservahon Service: District Court-Probation Department; Department of Labor, Wage and Hourly Division:
the Federal Bureau of Investigation: and the security guard.

b Mean ratings are based on scores of 4 for “excellent.™ 3 for “pretty good,” 2 for “fair.” and 1 for “poor.™
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TABLE 6.10

Evaluation of Building Attributes, by Agency
{Mean Scores)®

Agency
Post Military Social Weather Small
Building Attributes All Office IRS  Recruiters HCRS  Security Service Agencies
Well/poorly kept up exterior 5.4 5.8 3.0 6.4 4.9 5.0 5.5 6.0
Conveniently/inconveniently located toilets 5.3 5.5 3.9 6.5 5.8 5.5 8.7 5.9
Well/poorly kept up interior 5.0 5.5 4.3 6.2 4,5 5.4 4.6 5.5
Easy/difficult to find way 4.6 4.8 4.6 5.2 3.9 4.3 5.4 5.0
Pleasant/unpleasant 4.6 3.0 4.3 5.6 3.7 4.9 4.3 5.1
Attractive/unattractive 4.5 5.1 4.1 5.6 3.6 4.5 5.1 4.7
Excellent/poar security 4.1 4.2 4.2 3.3 3.6 4.6 3.8 3.4
Good/poor architectural quality 3.8 4.5 3.7 4.8 2.9 34 2.8 4.9
Good{poor design 3.6 4.5 3.5 4.5 2.5 34 2.6 4.4
Attractive/unattractive signs 3.1 4.5 3.0 2.5 2.8 2.2 3.6 2.5
Stimulating/unstimulating spaces 3.0 3.4 2.5 4.7 2.1 3.4 3.5 3.2
Number of respondents 238 53 49 13 47 33 18 27

4 Building attributes were rated on a scale [rom 1 to 7: the higher the number the more favorable the rating, Scores above 4 are considered
posttive, and scores below 4 are considered negative,

0T
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Differences were found in the quality of signs used on the outside of the
building and those used indoors. Interior signs were rated poorly by
most federal employees. Feelings about the aitractiveness of signs
influenced people’s assessments of the building’s architectural quality.
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predictors — the employee’s job classification and the length of time the
employee had worked in the building. Generally, the military recruiters
and postal workers gave the highest ratings, while managerial/super-
visory and professional/technical personnel gave the lowest ratings.
Employees who had worked in the building for less than one year tended
to rate specific attributes more positively than those who had been in
the building for a year or longer.

Several of the building attributes we asked about were intended to
represent various dimensions of a single concept. For example, views
on architectural quality were to be tapped through ratings of the build-
ing’s design, its attractiveness, the extent to which its spaces were stim-
ulating, and a single item on architectural quality. In a correlational
analysis, these four dimensions, along with ratings of pleasantness,
were shown to be highly interrelated (see Appendix Table A.1). Ac-
cordingly, an index of architectural quality was created to try to capture
the multidimensional nature of the concept. Similarly, an index was
created to represent people’s views about the upkeep of the building.
The average ratings given to these two dimensions by employees from
different agencies are shown in Table 6.11.°

Employees clearly had mixed feelings about the architecture of the
building. These varied sentiments were also revealed in the comments
volunteered by people completing their questionnaires. One person
wrote:

I think that architecturally this building is exciting and different and I'm
proud to work in it.

Ancther employee thought the building was “worth its weight in gold.”
Other persons, however, were not so kind in their added remarks:

If this building won an award for design excellence, [ would hate to work
in other federal buildings.

I resent the fact that the designers received an award without the benefit
of employee input.

How do employees’ feelings about specific building attributes
influence their vverall ratings of the building as u place to work?

We used a regression analysis to answer this question. As explanatory
or predictor variables, we used employees’ ratings of the attractiveness
of signs, the convenience of toilets, the ease of finding one’s way, and
security, along with the indexes of architectural quality and mainte-
nance. The evaluations of these six factors accounted for 47 percent of
the variability in the way the federal employees rated the building as a
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TABLE 6.11

Ratings of Building’s Architectural Quality and Upkeep, by Agency
{Mean Score)®

Ratings of: Number of
Agency Architectural Quality® Upkeep® Respondents
Military Recruiters 26.3 1.2 13
Small Agencies 22.4 10.5 27
Post Office 21.9 10.3 53
Social Security 19.2 9.3 33
Weather Service 18.2 9.1 18
IRS 18.1 8.3 49
HCRS 15.1 8.4 47
All 19.4 9.4 238

& Mean scores for architectural quality ranged from 7 to 35; for upkeep, they ranged from
2 to 14, The higher the number, the higher the quality rating.

b Architectural quality is an index created from individual responses to five items dealing
with the building’s attractiveness, design, pleasantness, architectural quality, and the
extent to which spaces are stimulating. For a review of the inter-item correlations, see
Appendix Table A.1.

©“Upkeep” is an index created from individual responses to two items dealing with
interior and exterior maintenance. The inter-item correlations are reported in Appendix
Table A.1.

place to work. By far the most important factor in predicting people’s
overall rating was their assessment of the architectural quality of the
building. Feelings about architectural quality, the only significant pre-
dictor among those considered, accounted for 42 percent of the total
variance. 1

What-factors account for differences in people’s feelings about
the architectural quality of the Federal Building?

There are undoubtedly numerous factors in addition to architectural
quality that contribute to people’s assessments of a building as a place
to work. In fact, we found that, relative to their views on architectural
quality, people’s feelings about their agency and their specific work en-
vironments were more strongly associated with their overall ratings.
This would suggest that there are both functional and aesthetic dimen-
sions to the responses of people who are asked to give a general rating to
the building in which they work. Our purpose here is not to examine
the exact nature of each of these dimensions; that would require a dif-
ferent set of measures than those available as part of this evaluation.
Suffice it to say that, as our analysis shows, views on architectural
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quality are important in understanding the way buildings are judged
by the people who occupy them.

We were interested in knowing not only what the occupants thought
about the Federal Building from an architectural point of view, but
also how those thoughts might differ among various occupants. We
noted earlier that, in addition to differences among the employees of
different agencies in their ratings of architectural quality, ratings dif-
fered for people who had various jobs and who occupied the building
for varying lengths of time. As Table 86.12 shows, these three factors
taken together accounted for nearly a quarter of the variation in the
evaluative scores on architectural quality. Even after taking into con-
sideration the types of jobs and length of building occupancy, agency
differences were still salient in predicting employees’ feelings about the
architecture. The military recruiters, the personnel in the smaller agen-
cies, and the postal workers— irrespective of job level or duration of
employment in the building — gave the highest ratings, and HCRS per-
sonnel gave the lowest.

As a way of determining whether particular building attributes re-
lated to architectural quality contributed to the ratings, employees’
feelings about the building’s signs and upkeep were considered in a
sceond multiple classification analysis. As shown in the second part of
Table 6.12, this procedure increased the proportion of explained var-
iance to 35.7 percent. After taking into account who the employees
were, their ratings of the building upkeep was second only to their
agency affiliation in explaining their feelings about its architecture.

In order to further understand why the employees” agencies were so
important to their views on architectural quality, we decided to inves-
tigate that quality vis-&-vis individuals’ feelings about their agencies.
Two ratings of the agency workspaces themselves are discussed in a
subsequent chapter dealing with the evaluation of the work environ-
ment. The ratings of general ambience seemed most appropriate for
our explorations of architectural quality." When agenecy ambience was
considered along with the other predictors, the proportion of variance
accounted for in a multiple classification analysis increased to 45 per-
cent. As the Beta coefficients indicate, agency ambience became the
most important predictor. Second in importance was the agency of the
respondent. After all other predictors were taken into account, the
building’s architecture was shown to be least satisfying to HCRS per-
sonnel, irrespective of how they rated the general ambience of their
agency. These data strongly suggest that the way people view their
work environments can significantly color their feelings about the
building as a whole, including the quality of its architecture. This
point will be discussed later in more detail.



TABLE 6.12

Evaluation of Architectural Quality Predicted by
Ratings of Building Attributes and Agency Ambience
{Multiple Classification Analysis— 238 Employees)

Beta Coefficient”

Employvee Characteristics.

Eta Emplovee Employee Characteristies and Building Attribute, and

Predictor Coefficient Characteristics Building Attribute Ratings Agency Ambience Ratings
Emplovee Characteristics

Agency .45 .36(1) 34(1) .25(2)

Time in building .26 27(2) 17(5) -18(6)

Job classification .36 L2003 .26(3) .25(3)
Attribute Ratings

Signs .20 .21{4) .20(3)

Upkeep 42 .29(2) .22(4)
Ageney Ambience Rating 54 .35(1)
Percentage of variance explained

{(adjusted multiple R?) 24,1 35.7 44.7

3 Numbers in parentheses indicate ranking of importance.
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Notes

1. See Chapter 2 for a discussion of the methods used in conducting the systematic
observations at the building entrances.

2. Ten of 36, 5 of 46, and 4 of 43, respectively, reported difficulty in locating the rest-
rooms, the stairways, and elevators.

3. The Weather Service and the Social Security Administration had space set aside
within their agencies for group meetings.

4. Itshould be noted that a lounge area including food dispensing machines was avail-
able within the Post Office space,

5. Admittedly, the figure on snack bar use is a rough and liberal estimate based on in-
complete sample counts and an assumption about equal use for each hour during the per-
iod it was open. Estimates on lounge use were even rougher and therefore are not reported.
The military recruiters used the building mast extensively and the postal carriers used it
marginal operation.

6. Building use was also examined for employees with different job classifications.
The military recruiters used the building most extensively and the postal carners used it
least often; managerial, professional/technical and clerical/secretarial personnel were all
comparable in their use of the building facilities,

7. The question was not asked of commmunity residents who did not know where the
building was located.

8. The question about the interior was only asked of telephone respondents who said
they had been to the building. Questions about the exterior and the plaza were not asked
of respondents who did not know where the building was located.

9. An examination of the index scores for people with different job classifications and
different lengths of tenure in the building revealed relationships similar to those reported
earlier, The lowest ratings were given by managerial, supervisory, and professional/tech-
nical personnel, and the highest ratings were given by the military recruiters. Long-term
occupants of the building were most likely to give poor ratings to its architectural quality
and upkeep.

10. Although the remaining predictors contributed little to our understanding of the
way people rated the building as a place to work, ease of finding one’s way was the second
most important predictor, and people’s feelings about the convenience of toilets was least
important.

11. For a detailed discussion of the measure of agency ambience dealing with the way
the agency looks and the extent to which it is pleasant, see Chapter 7.



7

Evaluating the Work Environment

Overview

Both in the popular press and among the research community, con-
siderable attention has been given in recent years to the work environ-
ment as it relates to the quality of working life, productivity issues, cor-
porate image, and worker benefits. We were not surprised, then, to
find that much of the discussion with GSA representatives, with the
architects, and with the heads of the various federal agencies focused
on the work environment and people’s responses to it. During these
discussions, it became apparent that the concept of “work environ-
ment” is multidimensional, having both psychological and organiza-
tional components, as well as physical components. It was apparent
from our preliminary review of the data that these components were
related in the minds of the people working in the Federal Building.

For the purposes of this evaluation, we have nonetheless defined the
work environment in physical terms and, within the context of the Ann
Arbor Federal Building, we have viewed it as operating at two levels:
at the organizational level and at the level of the individual work
stations. Fourteen different organizations—separate federal agen-
cies —are housed in the Ann Arbor Federal Building. These agencies
contain a total of 265 work stations. The work station is typically
represented by either a single office, a desk and its immediate
surroundings, or a particular space used by an individual in the perfor-
mance of job-related tasks. In this chapter we first describe the

111



112 EVALUATING BUILT ENVIRONMENTS

functions of each agency and its spatial arrangements and general
decor, Quantitative data on specific characteristics of the work stations
are then presented. Finally, we examine people’s assessments of their
own agency's work environment and their individual work stations.

We found that, in general, employees in the Ann Arbor Federal
Building were dissatisfied with both the general ambience and func-
tional arrangement of their agencies. Poor air quality and noise from
other agencies were associated with negative feelings about agency
ambience, while distractions caused by the movements of people and
furniture were important determinants of the way employees judged
the agency's functional organization. People’s feelings about their
agencies were to a large extent influenced by their views about their
immediate work envirgnment.

Federal Building workers were of mixed minds in their assessments
of the work places they occupied. While many expressed some level of
satisfaction with their own work stations, a third indicated they were
dissatisfied. Indeed, most felt their immediate work environment was
worse than what they had experienced before moving to the Federal
Building. The federal employees also gave poor marks to specific work
station attributes. For the most part, they were unhappy with their
ability to carry on conversations in private, with views to the outside,
and with the number and location of electrical cutlets. Relatively
favorable ratings were given to co-worker access and the lighting
situation. The ratings of work stations were particularly low in
comparison to national data. For the most part, poor ratings were
associated with limited workspace and with the type of office a person
occupied. People who shared an open office and who occupied less
than 60 square feet of space were least satisfied with their work station.

Describing the Work Environment

As we indicated earlier, the 14 separate federal agencies in the
building employed approximately 270 people. The six largest agencies
include the Post Office, the Internal Revenue Service, the military
recruiters, the Heritage Conservation and Recreation Service, the
Social Security Administration, and the National Weather Service. The
eight smaller agencies each had from two to seven employees.!

Past Office. Most employees of the U.S. Postal Service are housed in
a large, open area on the ground floor of the building. In addition to
this main workspace, there is a small supervisor’s office, a lounge
containing food dispensing machines, and two locker rooms with
toilets. Small, free-standing mail sorting carrels are provided for each
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postal carrier in the central part of the Post Office area, with
specialized sorting stations located at the north end of the area adjacent
to the public mail boxes (see Figure 7.1). There are five customer
service stations at the northwest corner of the area, facing the
building’s central lobby. The entire space occupies approximately
10,000 square feet and is connected to a loading dock with two sets of
double doors on the south side of the building.

The Post Office is unique among the tenants of the building in that it
typifies an industrial rather than an office environment in both
function and appearance. The surfaces of the space are unfinished
concrete, painted masonry, and exposed structural steel. No windows
or skylights are present in the ageney’s work areas.

Work in the Post Office begins at 6 a.m. with mail sorting and bulk
delivery and lasts until 5 p.m. when the public service counter is
closed. The most active work periods occur between 6 and 9 a.m. when
the carriers are sorting their route mail and postal clerks are sorting box
mail and servicing the customer counter.

Internal Revenue Service (IRS). The 9,100 square feet of space
occupied by the IRS is on the opposite side of the main floor lobby from
the Post Office; this space is typical of an open-office environment.
Because the space had been designed to eventually house a federal
district court, the ceiling height is 12 feet, approximately three feet
higher than other spaces in the building. The primary workspace
arrangement consists of five-foot high moveable partitions and
individual worker carrels (see Figure 7.2). A public waiting area is
adjacent to the northeast entry from the lobby. Public access is
restricted beyand this point for purposes of security and privacy. Tax
auditors occupy the north half of the area and conduct private
interviews in the individual carrels. In the south half, space is devoted
to single-occupancy work stations for administrators and multiple-
occupancy stations used by field agents on a rotating basis. The only
window in the agency is along the western wall, visible from only half
a dozen work stations. A skylight runs the length of the north wall, and
there is an open lightwell in the center of the agency's area, opening to
the Heritage Conservation and Recreation Service on the second-floor
above.

The entire area is carpeted and treated with acoustic materials on
the walls, partitions, and ceilings. Except for times of seasonally high
workloads, agency personnel are active from 8 a.m. until 4:30 p.m.

Military Recruiters. Situated in four separate offices adjacent to the
south lobby, the Army, Navy, Air Force, and Marine recruiters are
housed in open-office arrangements. These agencies together occupy
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FIGURE 7.1
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FIGURE 7.2
IRS and Military Reeruiters
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Lightwells are characteristic of the spaces occupied by several agen-
cies, including the Internal Revenue Service (above), where the light-
well is open to another agency on the floor above.
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. il i A
In the Social Security Administration Offices (above), a lightwell runs
from the customer waiting area to a partitioned area toward the rear of
the agency.
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approximately 1,000 square feet of space, all with 12-foot high ceilings.
Although each office contains from three to six recruiters, there are no
partitions separating the individual work stations (see Figure 7.2). The
offices occupied by the Navy, Air Force, and Army each have two
small, circular windows facing south, and the area assigned to Marine
recruitment has the largest amount of space per person. Like the IRS,
these agencies liave acoustic finishes on the floors, walls, and ceilings.

The four offices are accessed by the public from an interior lobby
adjacent to the south entry. The recruiters are open to the public from
8 a.m. to 6 p.m., and many of them conduct business outside the
building thoughout the work day and on weekends.

Heritage Conservation and Recreation Service (HCRS). Oceupying
the largest area in the building {10,500 square feet), this agency is
located on the western half of the second floor, adjacent to the large
stairway lobby. Its spatial arrangement is similar to that of the IRS;
work stations are separated by five-foot high moveable partitions, with
no conventional or private offices {see Figure 7.3). It is also finished
with acoustic wall and ceiling finishes and is completely carpeted. The
ceiling height here and in other offices on the second, third, and fourth
floors is nine feet.

This agency has a full-height window along the entire length of the
north wall and has a lightwell opening into the IRS space below. It also
has an open lightwell running the length of the agency and connecting
to the Weather Service space above.

For the most part, this agency employs managerial and research
personnel who perform administrative tasks at their work stations.
Many of its employees are also involved in projects outside the
building. Support staff, including secretaries and draftsmen, also have
their own work stations. The agency is open to the public from 8 a.m.
to 3 p.m.

Social Security Administration. With offices on the second floor
adjacent to the public elevator lobby, most Social Security employees
are housed in a pool-office arrangement. Although three supervisors
occupy private offices on the south side of the agency, the remaining
personnel perform their work at desks with no visual or acoustic
screening (see Figure 7.4). The agency occupies approximately 6,700
square feet of space and has a full-height window along the entire
north wall. A lightwell runs from the customer waiting area to a
partitioned area devoted to staff meetings and coffee breaks. Acoustic
treatment is provided on the walls and ceiling and the floor is carpeted.

Employees of the Social Security Administration have extensive con-
tact with the public, and most deal directly with clients from their
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FIGURE 7.3
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FICURE 7.4

Social Security and the Smaller Agencies
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desks. The agency is open for business between 9 a.m. and 4:30 p.m.,
although personnel work in the building from 7 a.m. to 6 p.m.

National Weather Service. Occupying 3,750 square feet on the third
floor, this agency is unique in the work it performs. Except for one
secretary/receptionist, the staff is comprised of meteorologists and
weather technicians who operate a wide array of technical equipment
and monitor a large number of communication devices. The
equipment is staffed 24 hours a day, seven days a week. The area has a
full-height window and an open lightwell to HCRS below. There is one
private office and a conference rcom on the east and another enclosed
room on the west for equipment repair personnel and for storage. The
remainder of the area is subdivided with moveable partitions and
forecasting machinery (see Figure 7.5).

Small Agencies. Octupying approximately 5,000 square feet in
offices scattered throughout the building, seven of the eight small
agencies occupy conventional offices which are often shared by two or
three employees. Few have views to the outside, but all are carpeted
and have acoustic wall and ceiling treatments. Only the fourth-floor
offices of the Soil Conservation Service are open and have windows
facing both north and south (see Figure 7.6). The Federal Bureau of
Investigation, like the small agencies on the second floor, has no
windows or skylights. It occupies a highly secure area on the third floor
and public access is controlled by a receptionist at the entry.

The Work Stations

In each agency, staff members perform specified tasks at their desks
or other types of work stations. In total, there are 265 work stations in
the building, although, at the time thé questionnaires were being
administered, not all of them were occupied. Similarly, some were
shared by two or moré people, while others were occupied by
individuals who did not respond to the questionnaire. Environmental
data covering the work stations were gathered ten weeks after the
questionnaires were administered and have been organized according
to six general catagories: (1) type of work arrangement; (2) size and
density of the work station: (3) work station furnishings and
equipment; (4) accessibility of the work station to selected attributes of
the agency; (5) lighting conditions; and (6) ambient environmental
conditions such as temperature, humidity, and noise levels.

Type of work arrangement. The kinds of work arrangements or
work stations in the building were determined for the evaluation in
three ways. One approach involved a series of drawings presented to
the employees as part of the questionnaire. The accompanying
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question was, “Which type of work area or office arrangement shown
above comes closest to the place in which you now work?” (see Figure
7.7). The drawings and the question, used as part of a national survey
of office workers (Harris, 1978), referred to the following types of work
arrangements: Tvpe A — the conventional office; Type B — the clerical-
pool office; Type C—an open-office landscape arrangement; Type
D —an open-office arrangement closely adjacent to conventional
offices; and Type E —an open-office arrangement with office furniture
systems, including partitions.

FICURE 7.7

Work Station Arrangements

“Open Plan”
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More than one-third of the work stations in the building were in pool
office arrangements. In the Social Security Administration, nine out of
ten employees worked in this type of setting.
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The first part of Table 7.1 shows how these arrangements are
distributed in the Ann Arbor Federal Building. For the most part, the
federal employees work in open-office or pool arrangements.? More
than eight in ten selected the Types B through E drawings. The Type E
arrangement was indicated most often (45 percent), particularly by
people who worked in HCRS and IRS, while the clerical-pool
arrangement was characteristic of the Social Security Administration.
The military recruiters and employees of the small agencies were most
likely to indicate they worked in a conventional office.

Federal employees were also asked, “Which type of work area comes
closest to the place you worked in before coming to the Federal Build-
ing?” A significant number selected each of the five types of office
arrangements. One-third said they had previously worked in a conven-
tional office, 17 percent indicated they had come from a pool arrange-
ment, and half had worked in an open office. Clearly, for people in
most agencies, the move to the new building entailed a shift away from
the conventional office to a pool or open-office arrangement.

The uniqueness of the Ann Arbor Federal Building can be seen in
Table 7.2, which shows comparative data covering the national sample
of office workers, including those employed by various units of govern-
ment. While most office workers nationally said they worked in a
conventional office, only 16 percent of the employees in the Ann Arbor
Federal Building responded in this manner. By the same token,
employees in the building were less likely than national respondents to
work in a pool arrangement but were much more likely to report
working in the Types C and E open-office arrangements.

In our second approach to determining work arrangements, mem-
bers of the research team systemnatically observed and classified each
individual work station in the building. Postal carrels and service
counters were considered industrial work stations. Five classes of office
work stations were identified: the conventional office used by one
person; the shared conventional office; an open-office arrangement
with partitioned areas occupied by one person; an open-office ar-
rangement with partitioned spaces that were shared; and 2 work sta-
tion in a pool arrangement. The second half of Table 7.1 presents the
distribution of work stations according to these classes for each agency.
Once again, the vast majority of work stations (75 percent) were classi-
fied as being in either an open or pool arrangement. Just 6 percent
were considered enclosed conventional offices. It should be noted that,
with the exception of the small agencies, no agency had more than 18
percent of its work stations in a conventional setting.



TABLE 7.1

Current and Previous Office Arrangement and Current Type of Work Station, by Agency

{Percentage Distribution)

Agency
Post Military Social Weather Small
Office/Work Station All Office IRS  BRecruiters HCRS  Security  Service  Agencies
Current Office Arrangement (Perceived)®
Tyvpe A "Conventional” 18 -~ 2 73 6 12 20 40
Type B “Pool” i3 - 2 - - 52 - 12
Tvpe C “Open Plan” 20 ~ 43 27 ] 30 20 8
Type [ "Open Plan” 4 ~ 4 — — 3 7 20
Type E “Open Plan” s -~ 49 - 8 3 8 %
Total 100 - 100 100 100 100 100 100
Number of respondents 177 — 47 11 46 33 15 25
Previous Office Arrangement (Perceived)®
Type A “Conventional” 33 - 18 T0 44 19 8 60
Type B “Pool” 17 - 23 10 - 34 8 20
Type C “Open Plan™ 20 - 23 10 10 41 23 8
Type D “Open Plan” 13 - 1 - 14 ] 46 12
Type E “Open Plan” 27 - 5 10 - 15 -
Total 100 - 100 100 100 100 100 100
Number of respondents 165 - 44 10 41 32 13 25
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TABLE 7.1 (Continued)

Agency
Post Mulitary Social Weather Small

Office/Work Station All Office  IRS Becruiters HCRS  Security Service Agencies
Current Work Station (Observed)®©

Conventional: private 3 2 2 — — 7 6 8

Conventional: shared 3 - - - - - 12 28

Open with partitions: private 27 - 36 7 71 3 23 28

Open with partitions: shared 10 - 31 — 14 - — -

Pool 38 2 31 93 15 90 59 36

Postal carrel/counter 19 96 - — = = = =

Total 100 100 100 100 100 100 100 100

Number of respondents 264 51 64 15 52 40 i7 25

 Current office arrangement is based on the employee’s selection of the drawing which best represents his or her work environment. The question

was not asked of Post Office employees.

b Previous office arrangement is based on the emplovee's selection of the drawing which best represents the work environment prior to the move to

the Federal Building. Besides the postal workers who were not asked the question, 11 respondents noted this was their first job and therefore had

no previous office.

¢ Current work station designations were made by trained observers.

851
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TABLE 7.2

Current Office Arrangement,
Federal Building Employees and National Data®
{(Percentage Distribution)

National Data Emplovees®

Current Office Federal Building

Arrangement (Perceived) Emplovees Government All
Type A “Conventional” 16 49 47
Type B "Pool” 12 21 17
Type C "Open Plan™ 24 8 10
Type D “Open Plan™ 5 8 12
Type E “Open Plan” 43 _l4 14
Total 100 100 100
Number of respondents 177 152 870

8 The national data were generated as part of a study conducted by Louis Harris and
Associates for the Steelcase Corporation (1978).

b T'he sample size for federal, state, and local governmental workers was 178. Twenty-six
respondents either did not answer or said that none of the drawings described the office
area in which they worked. The total sample of all office workers was 1,047, with 177
either not answering or reporting that the drawings did not represent their situation,

The research team and the employees themselves did not reach
perfect agreement on the classification of work station type. As shown
in Table 7.3, only one-third of the work stations classified by our
observers as conventional offices were described that way by federal
workers. Most of these persons indicated that one of the open-plan
arrangements best represented their work situation. Similarly, in only
28 percent of the work stations we classified as a pool arrangement did
the occupants select the appropriate drawing. On the other hand, 94
percent of the open-office work stations were described by employees
in that manner. We suspect that this lack of association was due in part
to the respondents’ inability to clearly identify from the drawings the
office environment most closely associated with their work situation.
For example, a secretary working in an cpen environment adjacent to
predominantly conventional offices might select the Type A drawing,
intended to represent the conventional office. Similarly, peaple in the
few private conventional offices may have had a unique arrangement
relative to others in their agency but selected the drawing showing the
predominant arrangement around them — the open or pool office.

Ancther reason for the discrepancy could have been the wording of
the question, “Which type of work area or office arrangement shown
above comes closest to the place in which you now work?™® In respond-
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TABLE 7.3

Comparison of Respondents” Reports about Their
Office Arrangement and Observed Work Station
(Percentage Distribution)

Current Work Station (Observed)

Current Office

Arrangement (Perceived) All Conventional Pool Open Plan
Type A “Conventional™ 19 31 34 i
Type B “Pool” 13 31 28 -
Type C, D, E “Open Plan” _68 _38 _38 94
Total 100 100 100 100
Number of respondents 152 13 58 8l

ing, people may have been thinking about either their agency’s overall
arrangement or their particular work situation within the agency. The
observed classification, on the other hand, was intended to precisely
describe the particular workspace of each employee. Finally, it is pos-
sible that some respondents did not carefully consider the drawings
when making their choice. With these considerations in mind, the
analyses presented in this chapter rely mostly on the work station classi-
fications as we observed them.

Our third approach to examining workspace arrangements was
highly impressionistic and involved visits to selected agencies by
members of the research team. In each agency, observers noted the
formality and organization of furnishings and equipment. Opportuni-
ties for and the amount of personalization at the work stations were
noted, as were ambient environmental conditions. These observations
are summarized in Table 7.4 and will be discussed later in this chapter.

Size and density of work stations. The size and density of each work
station was measured using plans and drawings showing furniture
arrangements. In each conventional office occupied by one individual,
the size of the work station was determined by the square footage of the
area bounded by walls. If two people occupied a conventional office,
half of that square footage was ascribed to each work station. In open-
and pool-office arrangements with multiple workers, the area of each
work station was limited to that containing the individual’s furniture
and equipment and a space three feet beyond them, unless that space
infringed upon the space of the neighboring work area. In that
instance, the space was defined by half the distance to the nearest piece
of furniture or equipment.



TABLE 7.4

Impressionistic Observations of Work Environment
and Ambient Conditions in Selected Agencies — October/November 1979

Observations Post Office 1RS Military Recruiters HCRS Social Security Weather Service
Spatial Arrangement
Organization of well erganized fairly well fairly well fairly well poorly organized/
furniture and equipment  well organized  and formal  organized/spacious  organized  organized/informal crowded
Opportunity for individual  high-carriers
personalization of space low-clericals high average high limited limited
Amount of individual
personalization of space high low varies average varies low
Ambient Environmental
Conditions
Noise level high-morning  low/average high/average high/average high/average high
Light level average average/low high variable high variable
Temperature low average low average average high
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IeT



132 EVALUATING BUILT ENVIRONMENTS

The density of each work station was measured by counting the
number of surrounding work stations within a 400 square-foot area
whose centroid was the center of the desk or work surface.4

For the entire building, the average work station included 71 square
feet, with a standard deviation of 37 square feet. Actual sizes ranged
from 24 to 372 square feet. The average work station density was 3.7
workers per 400 square feet; actual densities ranged from one to nine
workers. 3

In a building with such diverse activity, we would expect
considerable variation among the separate agencies in work station
size. As shown in Table 7.5, work stations did indeed vary, with the
most spacious and least crowded found in HCRS. Work stations in the
Post Office and, to a lesser extent, IRS and Social Security, were among
the smallest and had the highest density. Although work stations in the
Weather Service were relatively large, representing a low-density situ-
ation for its employees, it should be remembered that large amounts of
equipment and high levels of personnel activity in the agency create an
appearance of crowding.

Furnishings and equipment. It was our original plan to prepare a
detaijled inventory of the furnishings and equipment at each of the 265
work stations in the building; we later realized that conducting such an
inventory would require considerably more manpower than we had
available. Thus, data were obtained for only four characteristics:
presence or absence of task lighting; type of chair; number and location
of electrical and communication outlets; and the extent to which indi-
viduals personalized their work space. We had expected that variations
in these characteristics would be associated with people’s feelings about
their work station. For instance, workers with a contoured, padded
chair and plants or other desk paraphernalia, one would expect, would
be more satisfied with their work station than those with a standard
government-issued chair or without personal belongings on their desk.

Only six percent of the work stations in the building were equipped
with task lighting. These supplementary fixtures were most likely to be
used by a few employees of the HCRS, the Social Security Administra-
tion, and the Weather Service. We were told that task lighting was
once used in the Post Office, but supplemental overhead lights were
installed over the postal carriers’ carrels within the first year of
occupancy.

Work station information is presented in Table 7.6 on type of chair,
communications and electrical outlets, and the degree to which the
work station was personalized. Among the five classes of chairs, most
were contoured and had padding, armrests, swivels, and rollers. Only



TABLE 7.5

Size and Density of Individual Work Stations, by Agency
{(Mean Measures)

Agency
Post Military Sccial Weather Small
Work Station Condition All Office  IRS Recrviters HCRS  Security Service Agencies
Amount of work space (square feet) 71 46 66 81 94 70 83 79
Work space density (workers per 400 square feet) 37 4.2 5.0 2.5 2.8 4.4 2.5 1.7
Number of work stations 265 51 64 15 53 40 17 25
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TABLE 7.6

Work Station Furnishings/Equipment, by Agency
(Percentage Distribution)

Agency
Post Military Social Weather Small
Work Station Furnishings and Equipment All Office  IRS  BRecruiters HCRS  Security Service Agencies
Type of Chair
Contour chair with full padding. armrests, swivel
and rollers 58 - 100 80 59 47 59 76
Standard government-issued chair with padding,
swivel, roller, but no armrests 17 - - 13 23 47 41 16
Standard government-issued chair with padding, but
no swivel or rollers 3 2 — 7 7 3 - 8
Stool 20 98 - - 4 - - -
Other 2 = = = 7 _3 = =
Total 100 100 100 100 100 100 100 100

el
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Communications and Electrical Qutlets

Work station directly over or touching outlet 53 - 33 100 79 65 88 84
Work station with electrical/communication

connection but having extension cord 15 2 22 - 17 32 6 12
Work station does not have electrical/

communications service 32 B8 45 = _4 _3 _6 4
Total 100 100 100 100 100 100 100 100
Number of work stations 265 51 64 15 53 40 17 25

Number of Personal Objects®

None 55 66 79 39 38 42 5 35
I or 2 objects 25 27 15 46 26 22 25 39
3 or more objects 7 S B 36 36 - 26
Total 100 100 100 100 100 100 100 100
Number of work stations® 220 44 48 13 47 33 12 23

 For each work station or desk, the number of objects of personal nature was recorded. Objects included floor or desk plants, photographs,
drawings, posters or other wall hangings, and desk paraphernalia such as pictures, radios, clocks, or other personal belongings.

b Data on personalization cover only those work stations for which employee data are available.
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One out of every five workers in the Internal Revenue Service and
HCRS needed extension cords at their work stations. One-third of the
workers in one agency had this arrangement. The number and location
of electrical outlets received poor ratings by most office workers.
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three percent of the work stations had a standard government-issued
chair without swivels or rollers.

More than 50 percent of the work stations had both convenient and
accessible electrical and communication outlets; 15 percent had to use
extension cords in order to be functionally operative. The remaining
third of the work stations, mostly in the Post Office and in IRS, had no
clectrical or communication service whatsoever.

Although our impressionistic observations gave us some indication of
the extent to which agencies were personalized, a more precise measure
was needed to cover individual work stations. Accordingly, objects of
a personal nature were counted for each occupied work area in the
building. The data presented in the last part of Table 7.6 cover only
work stations for which questionnaires were available, indicating that
these places were in fact occupied. Among the 220 occupied work
stations, nearly half had at least one object of a personal nature in close
proximity, including photographs, drawings, posters or other wall
hangings, plants, and other desk paraphernalia such as pictures,
radios, or clocks. Most likely to personalize their space were people in
the small agencies, in HCRS, and in Social Security and the military
recruiters. The fewest objects were found at the work stations in the
Weather Service and in IRS, where employees were restricted in their
ability to personalize their environment. In the Weather Service, the
extensive equipment and generally crowded conditions precluded em-
ployees from introducing personal objects. Security precautions in IRS
required a clean-desk policy involving the removal of personal belong-
ings from the work surface at the end of each day. Furthermore, both
agencies contained a significant number of work stations that were
shared.

Accessibility. Environmental measurements also considered how far
employees were located from selected attributes considered to be either
amenities or sources of personal distraction. Using floor plans for each
agency, we recorded functional distances between each work station
and the main agency entrance and, where such attributes were
present, between the work station and the nearest window, coffee
station, and lightwell.

Employee work stations were located, on average, 51 feet from the
agency entrances (see Table 7.7). The shortest distance between a work
station and an entrance was five feet, while the furthest distance was
125 feet. Where windows existed, the distance from the work station to
the nearest window averaged 33 feet, with a range of 2 to 103 feet. For
other measures as well, the ranges varied greatly, indicating the
diversity of space assigned to agencies occupying the building. This
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TABLE 7.7

Distances between Desks/Work Stations
and Selected Building/Agency Attributes®

(Feet)
Distance between Desk/ Standard Number of Desks/'Work Stations
Work Station and: Mean Deviation Range Having Attributes

Main agency entrance 51 27 5-125 285

Nearest window 33 23 2-103 138t

Lightwell above 22 12 1- 61 134¢

Lightwell below 36 26 3- 04 e0d

Agency's coffee station 65 35 8-176 256¢

» All distances were measured from the center of the desk or work station to the attribute.
For main agency entrance and the coffee pot, we considered the functional distance, while
the distances to windows and lightwells were straight-line distances.

b There were 127 desks/work stations in either agencies with ne windows or in agencies
where a window exists but in an enclosed space with no glass partitions.

© There were 131 desks/work stations in either agencies with no lightwell above or in
agencies having a lightwell but in an enclosed space with no glass partition,

d There were 205 desks/work stations in either agencies having no lightwell below or in
agencies with a lightwell below but in an enclosed space with no glass partition.

¢ There were 9 desks/work stations in agencies having no coffee station.

diversity is reflected by the data in Table 7.8. The military recruiters
and employees in the Weather Service and in the small agencies were
closest to these amenities, while HCRS, IRS, and Social Security
employees were the furthest away. In a later section of this chapter,
these distances for individual workers will be examined relative to
perceptions and evaluations of the work environment and its
attributes.

Lighting conditions. Measurements of lighting conditions at the
work stations were made using indirect and direct methods. The
indirect method involved examining floor plans and describing the
condition of natural light and glare at each work station. Five classes of
natural light conditions were identified; these considered the extent to
which the work station was located in a conventional or open office
and the relationship of that office to a window or lightwell. The glare
condition considered the orientation of the work station to the window
or lightwell. The third measure involved a meter reading of direct light
taken at the surface of each work station. The distributions for these
lighting conditions in each agency is shown in Table 7.9.

The first part of the table indicates that nearly two-thirds of the
work stations were situated in offices without access to natural lighting



TABLE 7.8

Distances between Desks/Work Stations and Selected Building/Agency Attributes
{Mean Distance in Feet)?

Agency

Post Military Social Weather Small
Distance between Work Station and; All Office IRS Recruiters HCRS  Security Service Agencies
Main agency entrance 51(265)  40(51)  63(64) 17(15) 68(53}) 62(40) 3HIT) 27(25)
Nearest window 33(138) - 33(25) 16(13) 54(43) 23(37) 15(13) 10( 73
Lightwell above 29(134) - 93(63) - 20(38)  21(33) - -
Lightwell below 36( 60) - — - 46(43) - 10(13) 17({ 4)
Agency's coffee station 65(256)  68(51)  74(64) 20(13) 86(53) 61(39) 54(17) 26(19}

2 Numbers in parentheses represent number of desks/work stations and are the basis for the mean distance measures.
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TABLE 7.9

Light Conditions, by Agency
(Percentage Distribution)

Agency
Post Military Social Weather Small

Light Conditions All Office® IRS  Recruiters HCRS  Security  Service  Agencies
Natura] Light Condition

Closed office/no external natural light 29 100 2 - — 8 18 72

Closed office/with external natural light 1 - — - — - - 12

Open office/more than 10 Feet from lightwel) or

more than 20 feet from window 33 ~ 58 3 62 25 12 —

Open office/within 20 feet of window ig - 3 67 11 45 0 16

Open office/within 10 feet of lightwell 18 = 37 = 1 22 = =

Total 100 100 100 100 100 100 100 100

Number of respondents 285 51 64 15 53 40 17 25
Clare Condition

Within 20 feet of north window and facing south 6 - - — B 25 — —

oF1
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Within 10 feet of lightwell and facing away from well 6 - 13 - 7 - - -
Within 20 feet of south, east or west window 9 - 3 67 - - - 28
More than 20 feet from window or more than

10 feet from lightwell 53 - 59 33 64 35 28 72
Within 20 feet of north window and facing north 1 - — - 2 5 — —
Within 20 feet of north window and facing east

or west 10 - — — 4 15 71 -
Within 10 feet of lightwell and facing lightweli A5 i 25 - 17 20 = -
Total 100 - 100 100 100 100 100 100
Number of respondents 214 - 64 15 53 40 17 25

Light Level (foot candles)

30 or less 4 - 3 36 4 - - 4
31-45 20 5 46 18 24 g 42 13
48-60 24 28 36 46 35 3 50 26
61-75 26 32 9 - 28 50 - 31
76-90 12 23 ] - 7 16 - 13
More than 50 9 12 = = 2 25 _8 13
Total 100 100 100 100 100 100 100 100
Number of work stations 200 43 33 11 46 32 12 23
Mean foot candles 59 68 46 38 56 79 58 65

INTWNOHIANT JHOM THIL ONLLVVIVAST

* Clare condition was not determined for employees of the Post Office.
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(categories 1 and 3), while only one percent were situated in private
offices with natural light. IRS and HCRS, because of their expansive
open-office arrangements, had the highest percentage of work stations
away from natural light sources. A significant proportion of work
stations occupied by the military recruiters and by Social Security and
Weather Service employees were in close proximity to natural light
SOUTCes.

The work station at which conditions were made most deleterious
because of glare were those adjacent to north windows or overhead
lightwells (first, second, and last three glare condition classes). More
than one-third of the work stations were characterized by one of these
three classes, including two-thirds of the work stations in the Social
Security Administration. Work stations in the small agencies and in the
military recruiters’ area all had more favorable glare conditions. In the
last part of Table 7.9, the percentage distributions and means covering
actual foot candles are shown. These data are based on an average of
two and, in some cases, three readings taken at work stations. For the
building as a whole, light levels averaged 59 foot candles, with ranges
from 19 to 114.

Although they were completely isolated from any sources of natural
light, the work stations in the Post Office had relatively high light
levels (68 foot candles), and the work stations in the Social Security
Administration, with a full wall of glass along the north, had the
brightest lighting (79 foot candles). Those with the lowest lighting
levels were the military recruiters —whose work stations averaged 38
foot candles, and the IRS employees—who had an average of 46 foot
candles at their work stations. )

Ambient environmental conditions. As we noted earlier, impression-
istic observations of ambient environmental conditions were sup-
plemented with precise measures taken in zones within agencies rather
than at the individual work stations.® Temperature, relative humidity,
and noise readings were found to be fairly uniform throughout large
areas of the building. In Tables 7.10 and 7.11, the average readings
covering these conditions are shown for the entire building and for
each agency.

Shortly before the employee questionnaires were administered, the
mechanical system was modified to alleviate problems experienced in
the building during its first year and a half of cccupancy. Several weeks
later, measures of the environmental conditions were made. The
relatively stable temperatures and humidity levels across agencies
would indicate that the moedifications had been successful. However, it
should be noted that temperature readings were considerably higher
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TABLE 7.10
Ambient Environmental Canditions
{265 Work Stations)®
, Standard
Ambient Condition Measurement Unit Mean Deviation Range
Temperature Degrees Farenheit (°F) 74 1.8 71-83
Relative humidity Percentage (%) 32 3.7 22-43
Noise criteria NC 47 7.5 38-65
Noise frequency Hertz (Hz) 802 425 2504000
Noise intensity “A" weighted decibels (ABA) 50 6.7 42-68

® Unlike lighting and other environmental measures taken at each work station in the
building, readings for ambient environmental conditions were taken at selected locations
within each agency.

(for the winter months) than required under federal government guide-
lines. Particularly high readings were found in the Weather Service
area, where considerable heat was generated by the weather
forecasting equipment.

Machinery and equipment were also responsible for the relatively
high noise levels found in the Weather Service and in the Post Office.
The movement of carts and people during the morning hours emitted
high frequency sounds in the Post Office.

Evaluating the Work Environment

Following the questions designed to gauge employees’ use of the
building and their thoughts about its architectural quality, a series of
evaluative questions were asked about the agency and the individual’s
workspace. The last question in the series was, “Overall, how satisfied
are you with your work station?” More than one-third of the Federal
Building workers indicated they were either not very or not at all
satisfied. The remainder reported that they were very satisfied or fairly
satisfied with their work stations.” Highest ratings were given by
people in the small agencies, in the Weather Service, and by the
military recruiters. Employees in IRS and HCRS reported the lowest
levels of work station satisfaction (see Table 7.12),

Somewhat different results on sentiments toward the work station
are indicated in the first part of Table 7.13, which shows how employ-
ees responded to the question, “Compared to where you worked before
coming to the Federal Building, is your present work station better,
waorse, or the same?” Thirty percent reported that their present work
stations were better, 42 percent said they were worse, and 23 percent



TABLE 7.11

Ambient Environmental Conditions, by Agency
(Mean Measures)

Agency
Post Military Social Weather Small
Ambient Condition All Office  IRS  Recruiters HCRS  Security  Service  Agencies
Temperature (°F) 7 73 73 75 74 73 78 76
Relative humidity (%) 32 35 35 31 Pl 32 29 26
Noise criteria (NC) 47 58 40 47 43 49 54 43
Noise frequency (Hertz) 602 735 377 500 618 500 1,382 560
Noise intensity (dBA) 30 59 44 51 47 51 59 47

id)
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TABLE 7.12

Satisfaction with Work Station, by Agency
(Percentage Distribution)

Agency

Past Military Social Weather Small
Work Station Satisfaction? All Office  IRS  Recruites HCRS  Security Service Agencies"
Very satisfied 6 6 - - 4 3 25 15
Fairly satisflied 58 68 42 75 49 67 S0 69
Not very satisfied 28 26 37 17 38 30 13 8
Not at all satisfied _ 8 = 21 _8 _9 i 12 _8
Total 100 100 100 100 100 100 100 100
Number of respondents 235 53 48 12 47 33 16 26
Mean satisfaction seore® 2.6 2.8 2.2 2.7 2.5 2.7 2.8 2.9

* The question was: "Overall, how satisfied are you with vour work station?"

b Includes Department of Defense-Army Recruiting Area Commander, Defense Logistics Agency, Defense Investigative Service and Army
Surgeon General: Scil Conservation Service: District Court-Probation Department; Department of Lebor, Wage and Hourly Division: the
Federal Bureau of Investigation; and the security guard.

 Responses of “very satisfied” were coded 4, “fairly satisfied” were coded 3, “not very satisfied” were coded 2, and "not at all satisfied” were
coded 1.
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TABLE 7.13

Comparative Evaluation of Work Station, by Agency
{Percentage Distribution)

Agency
Post Military Social Weather Small

Evaluations All Office IRS Recruiters HCRS  Security Service Agencies
Comparative Work Station Evaluation®

Better 30 51 15 33 20 23 33 35

Worse 42 9 64 33 62 58 33 7

Same 23 36 15 34 14 16 14 34

Better and worse _5 _4 _6 = 4 3 20 _4

Total 100 100 100 100 100 100 100 100

Number of respondents 230 53 48 12 45 3 15 26
Reasons Work Station is Better

More privacy: own office; quieter 16 3 33 17 20 25 13 19

More space, room to work 13 2 20 17 13 25 13 25

Cleaner: better upkeep 12 21 7 17 - - 8 13

More sttractive: more modern 11 14 13 - 13 — 13 6

Better building, security ] 18 - 16 - - 13 8

grl
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Better {urniture, storage 8 — 7 - k2 13 20 -
Good view; better lighting 8 9 7 — — 25 — 13
Better heating, ventilation 6 14 - — — - - 6
Other B T N S BT S 12
Total 100 100 100 100 100 100 100 100
Total mentions 117 44 15 6 15 8 15 16
Number of respondents 76 27 10 4 11 7 8 9
Reasons Work Station is Worse
Less space, work area; must share space 18 10 29 28 8 18 3 36
Less privacy 17 30 20 44 21 8 8 9
Poor heating, ventilation i5 20 8 14 13 26 41 9
No view; no windows 11 20 5 - 19 9 - 27
Noise; other distractions 9 10 3 — 16 9 8 -
Poor storage 5 - 10 - 2 3 8 9
Other 25 10 2 14 2 2 2 10
Total 100 100 100 100 100 100 100 100
Total mentions 197 10 60 7 63 N 12 1
Number of respondents 107 7 31 4 30 19 8 8

LINTANQYUIANT XHOM THI ONILVATVAT

@ The question was: “Compared to where you worked before coming to the Federal Building, is your present work station better, waorse, or the
same?” OF the 239 employees who completed the questionnaire, 5 did not answer the question and 4 indicated they were not previously emploved.
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FIGURE 7.8

Comparative Assessment of Work Station —
Current Situation Relative to Past Situation
{Difference between respondents saying better
and respondents saying worse.)
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rated them the same. Most likely to report their work stations were
better were the postal workers; IRS, HCRS, and Social Security
employees were most likely to rate them worse. These differences are
shown graphically in Figure 7.8. Clearly, most federal workers felt
their work situation in terms of the immediate physical environment
had deteriorated as a result of the move to the new Federal Building.
Postal workers who said their work statious were better mentioned
the cleanliness and upkeep of the workspace. Employees in other
agencies gave a variety of other reasons why their work stations were
better. These reasons are shown in the second part of Table 7.13.
IRS personnel who said their work stations were worse were most
likely to report having less space or having to share a desk with
someone else. Among those in HCRS who thought their work stations
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More than four out of every ten employees thought their work areas
were worse than what they had before coming to the Federal Building.
Lack of privacy was often mentioned as a source of such dissatisfaction.



150 EVALUATING BUILT ENVIRONMENTS

were worse, mentions of less privacy were most prevalent, while Social
Security employees reported having less space than before and
complained about the layout and general appearance of the area
around them.

An important factor influencing people’s comparative work station
assessments was the type of office arrangement they had relative to
what they had prior to moving to the Federal Building. We found that
employees who had moved from a conventional office to an open-office
or pool arrangement were most inclined to say their new work stations
were worse.® A poorer work station was least likely to be reported by
those who had moved from an open-office or pool arrangement to a
conventional, private office. The data in Table 7.14, nonetheless, show
that a significant number of federal office employees felt their new
work stations were worse, regardless of the type of change they had
made.

Iow do employees evalute specific work station characteristics?

In addition to the questions dealing with their overall assessments of
the work station, employees were presented with a list of specific
characteristics and asked to rate each on a four-point scale ranging
from excellent to poor. Among the characteristics or attributes eval-
uated most positively were those dealing with the access to other people
and lighting. Lowest ratings were given to the outside view from the
work station and the ability to conduct conversations in private.
Differences in ratings of the specific attributes for employees in each
agency are shown in Table 7.15 and in a set of figures in Appendix A.

Many of the items used in the list were taken from the national study
of office workers (Harris, 1978) discussed earlier in this chapter. Figure
7.9 presents average ratings from the national sample on work station
characteristics of three types of office arrangements; comparable
ratings from Federal Building employees are depicted in Figure 7.10.
In both cases, the list of characteristics tended to be rated most
favorably by people occupying conventional offices. Employees
working in a pool-office arrangement, on the other hand, gave the
lowest ratings to specific work station characteristics.

With only one exception, ratings made by the national sample of
office workers within each type of office were consistently higher than
those made by the Ann Arbor Federal Building employees (see Figures
7.11, 7.12, and 7.13). There were virtually no differences in ratings of
the amount of workspace between Federal Building employees and
office workers from the national sample. Nonetheless, a significant
number of federal employees in Ann Arbor did not like specific attri-
butes of their assigned work stations.



TABLE 7.14

Comparative Evaluation of Work Station, by Change in Office Arrangement

(Percentage Distribution)

Change in Office Arrangement

Conventional Conventional Open/Pool to
Comparative \Work Station Evaluation All to Conventional Pool to Pool QOpen to Open to Open/Pool Conventional
Better 24 25 12 33 11 50
Warse 53 36 63 43 78 29
Same 23 39 K 9 1t 21
Total 100 100 100 100 100 100
Number of respondents 174 18 12 54 32 14
TABLE 7.15
Ratings of Personal Work Station Characteristics, by Agency
{Mean Ratings)"
Agency
Post Military Sacial Weather Small
Work Station Characteristics All Office IRS Recruiters  HHCRS  Security Service Agencies®
Access to other people 2.9 2.8 2.6 3.5 2.7 2.8 3.1 3.3
Location of ceiling lights in relation to work area 2.7 2.8 2.5 2.7 2.5 2.7 2.8 3.3
Lighting for wark vou do 2.7 2.7 2.5 2.9 2.5 2.6 2.6 3.1
Materials used lor desks, tables and chairs 2.6 2.5 2,3 2.7 3.0 2.8 2.9 2.7
Amount of space 2.6 2.4 23 2.3 3.1 2.3 2.5 3.0
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TABLE 7.15 (Continued)

Agency

Past Military Social Weather Small
Work Station Characteristics All Office  IRS  Recruites  HCRS  Security  Service  Agencies?
Comfort of your chair 2.5 1.7 2.7 2.5 2.6 2.4 3.0 2.3
Amount of surface area for work 2.4 2.1 2.1 2.4 2.7 2.3 2.4 2.8
Type of lloor covering 2.3 2.3 2.1 1.7 2.5 2.3 1.9 2.4
Color of walls and partitions 2.2 2.3 2.0 1.7 2.0 2.3 2.6 2.6
Air quality 2.1 2.2 2.1 2.6 L7 19 2.2 2.3
Style of furniture 2.1 1.8 2.1 2.1 2.3 2.3 2.9 1.7
Attractiveness 2.0 2.3 1.7 1.9 1.7 2.2 2.2 2.4
Ventilation and air circulation 2.0 2.0 2.0 2.7 1.8 1.7 2.0 1.9
Overall aesthetic guality 2.0 2.0 1.9 2.1 1.7 2.2 2.5 2.1
Amount of space for storing 1.9 1.9 1.7 I3 2.0 1.6 2.0 2.6
Wall area for hanging things 1.9 1.7 1.6 3.0 2.1 1.7 2.1 2.6
Heating 1.9 2.1 1.8 22 2.0 1.5 1.7 Lg
Number of electrical outlets 1.8 2.1 1.5 2.1 1.7 1.8 1.7 1.9
Visual privacy 1.8 2.0 L7 1.9 1.7 1.4 2.2 2.0
Location of electrical outlets 1.7 2.2 14 1.6 1.6 1.7 1.6 L7
Your view outside 1.5 1.1 1.3 1.4 1.2 2.4 2.3 1.9
Conversational privacy 1.5 1.8 1.3 1.7 1.2 1.6 1.9 1.7
Number of respondents 238 54 49 12 47 33 16 27

* Ratings of “excellent™ were coded 4, “good” were coded 3, “fair” were coded 2, and “poor” were coded 1.

b Includes Department of Defense-Army Recruiting Area Commander, Delense Logistics Agency, Defense Investigative Service and Army
Surgeon General: Soil Conservalion Service; District Court-Probalion Department; Department of Labor, Wage and Hourly Division: the
Federal Bureau of Investigation; and the security guard.
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FIGURE 7.9

Aversge Ratings of Personal Work Station Characteristics
for Conventional, Pool and Open Offices
(National Sample of Office Workers)*
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* Louis Harris and Associates, The Steelcase National Study of Office Environments: Do
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FIGURE 7.10

Average Ratings of Personal Work Station Characteristics
for Conventional, Pocl and Open Offices
{Ann Arbor Federal Building)
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FIGURE 7.11

Average Ratings of Personal Work Station Characteristics
for Conventional Offices
{Federal Building and National Data)
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FIGURE 7.12

Average Ratings of Personal Work Station Characteristics for Open Offices
(Federal Building and National Data)
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FIGURE 7.13

157

Average Ratings of Personal Work Station Characteristics for Pool Offices
(Federal Building and National Data)
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The reader may note that many of the work station characteristics in
the list are conceptually interrelated. In order to determine the extent
to which they were statistically linked, a correlation analysis was
performed and, based on the results, six indexes designed to tap worker
evaluations of specific attributes of the work environment were
created.? These indexes deal with available space, lighting at the work
station, aesthetic quality of the work station, its electrical outlets,
furniture, and conversational privacy.

How do selected work station characteristics
relate to people’s evaluations of them?

In our discussion of the basic model in Chapter 2, we suggested that
an individual’s assessment of a particular environmental attribute is
related to but distinct from the objective attribute itself. We also noted
that, from the point of view of the environmental designer, the
exploration of such relationships is an important component of the
evaluation process. In this study, we examined workers’ assessments of
a number of specific attributes in relation to selected environmental
conditions as we had measured them objectively. These relationships
are shown in Figures 7.14, 7.15, and 7.186.

The first figure shows the association between the type of work
station assigned to individuals and those individuals’ ratings of their
workspace and of visnal and conversational privacy. Relationships
were apparent in each case, but the type of work station was most
strongly associated with the workers’ feelings about the ability to carry
on conversations in private. Not surprisingly, employees accupying
conventional, private officés were most likely to give favorable ratings
to conversational privacy., For employees who worked in an open-
office or pool arrangement, we had expected their evaluations of con-
versational privacy to differ depending on the types of tasks they
performed. To test this, we examined the ratings for people in these
offices who spent varying amounts of time on the telephone and in
meeting with others at their desks. Irrespective of the type of work
tasks performed, we found, employees in these settings were equally
disturbed by their inability to carry on conversations in private.

People who occupied private, conventional offices were most posi-
tive in their feelings about visual privacy; those in open offices or in a
pool situation gave the lowest ratings. Conventional office personnel
also gave higher ratings to the amount of space available to them,
although people who had to share such offices gave somewhat less
favorable ratings to the space than people with a private space in an
open-office arrangement.
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FIGURE 7.14
Relationships between Type of Work Station

and Evaluations of Space, Conversational Privacy, and Visual Privacy
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FIGURE 7.15

Relationships between Workspace Density
and Evaluations of Space, Conversational Privacy, and Visual Privacy
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FIGURE 7.18

Relationships between the Amount of Work Space
and Evaluations of Space, Conversational Privacy, and Visual Privacy
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Employees in any agency with a lightwell opening above to another
agency were the persons most likely to complain about a lack of visual
and conversational privacy, irrespective of how far their own work sta-
tions were from the lightwell.
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Density of space as measured objectively was also related to people’s
feelings about visual privacy and the space available to them (see
Figure 7.15}. But, density had virtually no bearing on people’s feelings
about conversational privacy. Those who worked in a low-density
situation {one or two work stations per 400 square feet) were just as
likely to rate their conversational privacy poorly as those working in
environments with more than seven work stations per 400 square feet,
Finally, the amount of space in terms of square footage assigned to
individuals was only moderately related to the way they felt about the
space available to them or to their feelings about visual privacy. Again,
actual space had no impact on ratings of conversational privacy.

Other attributes of the work station examined in relation to people's
ratings were the glare condition, light intensity measured in foot
candles, proximity to windows and lightwells, and noise intensity.
Clare condition was weakly related to both people’s feelings about
their lighting situation and the extent to which they were bothered by
glare. Actual light levels showed an equally weak relationship to
people’s ratings of the light available to them. People in work stations
with 80 foot candles or more tended to rate their lighting situation
more positively than those with 40 foot candles or less. But people
having between 40 and 49 foot candles at their work surface rated their
lighting situation most positively.

Employees who worked in areas where there was a window they
could see evaluated their lighting situation lower than those in areas
without windows. People who worked where there was a window they
could net see from their work station gave the lowest ratings of all to
lighting. Distance to the nearest window had no bearing on these
ratings.

People in work stations beneath a lightwell gave low ratings to both
visual privacy and conversational privacy. But the existence of light-
wells that extended below an agency had no bearing on the way people
viewed their privacy, nor did the distance between work stations and
lightwells above or below influence ratings.

Finally, noise intensity showed a modest relationship to ratings of
canversational privacy. At 60 decibels or less, people felt they had
limited opportunities to conduct conversations in -private. However,
when the noise levels were above 60 decibels, ratings of conversational
privacy improved. It would appear from these data that higher noise
levels can reduce the ability to hear conversations beyond those taking
place in the immediate environment and therefore contribute to a more
positive (but still low) evaluation of conversational privacy.
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TABLE 7.16

Overall Work Station Satisfaction,
by Selected Objective Work Station Characteristics*
(Mean Satisfaction Score)b

Mean Correlation Number of

Work Station Characteristics Satisfaction Score Coefficient® Respondents

Amount of Workspace .39

40 square feet or less 2.8 37
41-60 square feet 2.4 37
81-80 square feet 2.9 81
81-100 square feet 2.7 48
More than 100 square feet 2.0 21
Chair Type 32
Contoured chair with full padding,
armrests, swivel, and rollers 2.4 111
Standard government-issued chair
with padding, swivel, rollers, but
no armrests 3.0 41
Stool 2.3 42
Window Condition in Agency .26
No window 2.9 89
Window/no visual access 2.3 13
Window in agency/visual access 2.7 102
Glare Condition .26
Within 20 feet of south, east, or
west window 2.7 15
More than 20 feet from window or
more than 10 feet from lightwell 2.7 8l
Within 10 feet of lightwell and
facing lightweil 2.6 23
Within 20 feet of north window and
facing east, north, or west 2.7 18
Within 20 feet of north window and
facing south 2.6 9
Within 10 feet of lightwell and
facing away from well 1.8 12
Current Work Station .25
Conventional; private 2.7 8
Conventional: shared 2.7 8
Open: private 2.4 63
Open: shared 2.0 10
Pool 2.8 75
Postal carrel/counter 2.8 41
Lightwell above Agency .22
No lightwell above 2.8 89
Lightwell above/no visual access 2.5 13
Lightwell above/visual access 2.5 102
Natural Light Condition .22
Closed office 2.8 67
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TABLE 7.16 {Continued)

Mean Correlation  Number of
Work Station Characteristics Satisfaction Score  Coefficient® Respondents

Natural Light Condition (continued)
Open office/within 20 feet of
window 2.7 39
Qpen office/more than 10 feet from
lightwell or more than 20 feet from

window 2.6 60
Open office/within 10 feet of
lightwell 2.3 38

* Data are presented for only work station characteristics associated with satisfaction with
the work station at the level of .20 or higher.

b Responses of “very satisfied” were coded 4, “fairly satisfied” were coded 3, “not very
satisfied” were coded 2, and “not at all satisfied” were coded 1.

¢ The correlation coefficient is Eta,

How do work station characteristics relate
to overell work station satisfaction?

In our discussion of the conceptual model presented in Chapter 2, we
suggested that the objective attributes of the environment are directly
linked to people’s perceptions and assessments of those attributes. At
the same time, we indicated that they contribute to a global assessment
or measure of satisfaction with the overall environment or place. The
extent to which these indirect links exist between the objective
attributes and people’s satisfaction with their work stations are shown
in Table 7.16. The strongest relationships are for the amount of work-
space, the style of chair, window condition, and type of work-station
arrangement. However, the relationships were not always in the
expected direction. For example, those with more than 100 square feet
of workspace were least satisfied with their work stations, while those
with 40 square feet or less were most satisfied. And employees who
worked in an office-pool arrangement were just as satisfied with their
individual work stations as those working in conventional private
offices.

People in agencies without windows expressed high levels of work
station satisfaction, while persons in agencies having a window they
couldn’t see from their desks were least satisfied. Finally, people who
sat in standard government-issued chairs were much more satisfied
with their work stations than those who sat in contoured chairs with
full padding. Surprisingly, no relationships were found between work



166 EVALUATING BUILT ENVIRONMENTS

station satisfaction and the density of the workspace, the distance from
the work station to the nearest agency entrance, a window, or the
agency’s coffee station, or the extent to which individuals personalized
their workspace.

While some objective attributes of the work environment were asso-
ciated with the way people felt about their work stations, no doubt
other factors of a more subjective nature were also important to work
station satisfaction.

Which work station evaluations are most important
in understanding overall wark station satisfaction?

Earlier, we showed how employees rated specific work station
characteristics and how these ratings varied for people in different
agencies. As implied by our conceptual model, we would expect that
evaluations of some specific characteristics would contribute to
people’s overall work station satisfaction, but that the characteristics
(and the evaluations of them) would take on greater or lesser
importance depending on who was making the assessment. As a first
step in examining the relative importance of the evaluations of individ-
ual characteristics to overall work station satisfaction, we considered
bivariate relationships. Based on the results, seven evaluative measures
were examined simultaneously in relation to satisfaction with the work
station. Together these explained nearly one-fourth of the variation in
the level of satisfaction expressed by respondents. The most important
predictors were people’s feelings about the aesthetic quality of the
workspace and the amount of space available to them.!® Least imnpor-
tant to overall satisfaction was their evaluation of the furniture.

The four most important evaluative items were then considered
along with agency and job classification in a model predicting to work
station satisfaction. Table 7.17 shows that these evaluative items added
19.4 percentage points to the explained variance over and above agen-
cy and job classification. Of the predictors considered in this analysis,
the evaluation of the amount of space was the most important.

When four objective characteristics of the work station were added
to the model, the explained variance increased to 41 percent. The
actual amount of workspace was the most important predictor in the
new model. What is surprising, however, is that while satisfaction
increased as the amount of space increased up to 100 square feet, work
station satisfaction declined for Federal Building employees with 100
square feet or more of workspace.

The relationships suggested by our model regarding how people
evaluate one aspect of their work settings— the work station—do in



TABLE 7.17

Satisfaction with Work Station, Predicted by
Objective Work Station Attributes and Evaluation of Work Station Attributes
(Multiple Classification Analyses; N = 184)

Beta Coefficient®

Employee Employee Employee
Erniployee Characteristics Charsacteristics Characteristics,
Eta Characteristics and Attribute and Objective Objective Attributes,

Predictors Coefficient Only Ratings Attributes and Attribute Ratings
Employee Characteristics

Agency .28 34(1) 17(5) 20(3) -35(2)

Job classification .24 .26(2) .28(2) .20(4} .27(5)
Objective Attributes

Amount of workspace .39 .49(1) S0(1)

Chair type .33 .18(5) .16(8)

Work station type .25 .25(%) 36(3)

Window condition .26 .14(6) 31(4)
Attribute Ratings

Aesthetic quality .38 18{4) .15(9)

Space 33 291 26(6)

Conversational privacy 30 15(6) J14(10)

View outside .21 19(3) 17(7}
Percentage of variance explained

{(adjusted multiple R#) 11.2 30.6 25.5 41.1
(unadjusted multiple R?} 15.4 38.3 34.3 52.1

* Numbers in parentheses indicate ranking of importance.
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fact hold true. Employees’ satisfaction with their work stations was
found to be a function of not only who they were and where they
worked, but also of the level of specific environmental attributes
available to them and how they evaluated these attributes.

How do federal employees eveluate the
overall ambience of their agencies?

Federal employees were asked questions about the overall space
available to their agencies —that is, the office and other workspaces
assigned to the organizations in which they worked. The evaluative
questions were asked about the agency’s appearance and its functional
arrangement. Responses to the question dealing with appearance were
subsequently combined with another evaluative question covering the
degree to which employees thought their physical surroundings were
pleasant; these two items were part of an evaluative index reflecting
people’s feelings about the general ambience of their agency. Responses
to the two items and the composite index of agency ambience are
shown in Table 7.18 for employees in different parts of the building. 2

A significant number of federal employees were not very happy with
their physical surroundings beyond the immediate work station.
Twenty-five percent gave poor ratings to their agency’s appearance
and 42 percent considered their physical surroundings unpleasant.
Those most dissatisfied with their agency’s ambience were employees of
the HCRS and IRS. As in the case of work station evaluations, the
military recruiters and the people working in the small agencies were
most content, 13

How distracting are selected ambient environmental conditions?

We asked the federal employees about a number of ambient condi-
tions and the extent to which they were distracting or bothersome.
These conditions dealt with noise, lighting, heating and ventilating,
and the movement of people and furniture. Employees were presented
with a list of 21 such conditions and were asked to indicate the degree
to which each was bothersome. Responses were given on a four-point
scale ranging from very bothersome to not at all bothersome. As Table
7.19 shows, the most bothersome conditions were those dealing with
heating, ventilating, and noise. For example, 41 percent reported that
being too hot in the summer was bothersome, and 42 percent felt the
same about the building being too cold in the winter. At the other
extreme, only 2 percent said that noise from the ventilating system was
very bothersome, while one percent responded in this manner to the
item about street noise.



TABLE 7.18

Ratings of Agency Ambience, by Agency®
{Percentage Distribution)

Agency
Post Military Social Woeather Small

Ratings All Office IRS  RBecruiters HCRS  Security Service Agencies
Appearance of Agency

Excellent 5 8 - 25 - - - 15

Pretty good 33 46 14 58 15 36 31 56

Fair 37 40 44 9 40 40 50 18

Poor s 6 4 8 45 19 u

Total 100 100 100 100 100 100 100 100

Number of respondents 234 50 49 12 47 33 18 27
“The physical surroundings are pleasant.”

Very true 10 15 4 7 2 15 6 20

Somewhat true 48 53 37 75 42 40 62 64

Not very true 30 26 42 9 41 36 13 8

Not true at all a2 6 7 9 B9 19 _8

Total 100 100 100 100 100 100 100 100

Number of respondents 233 53 438 12 46 33 16 25
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TABLE 7.18 (Continued)

Agency

Post Military Social Weather Small
1 Office IRS  Recruiters HCRS  Security  Service  Agencies

Ratings A

Agency Ambience

(8) Positive rating 2 4 - — - - - 8
7 9 10 6 31 2 12 & 8
6) 28 34 g 48 13 18 25 57
{5) 23 28 26 8 21 30 25 8
(4) 20 18 28 - 25 15 25 11
{3) 13 4 14 15 26 18 13 -
(2) Negative rating 8 & 1w - 1B &  _8 _8
Total 100 100 100 100 100 100 100 160
Number of respondents 220 50 35 13 47 33 18 26
Mean rating® 3.8 4.3 3.1 4.8 3.0 3.7 3.7 4.6

! Respondents were asked to evaluate the overall space available to their agencies on: “the way the overall space looks.” They were also asked to
indicate how true a number of statements were, including one on dealing with physical surroundings. The two responses were combined to create
a measure of agency ambience.

b The higher the score, the more positive the rating,

0L1
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TABLE 7.19

Agency and Work Station Distractions
{Percentage Distribution)

Rating
Very Fairly Not Very  Not At All Number of Mean
Agency and Work Station Distractions Bothersome Bothersome Bothersome Bothersome Total Respondents Score*
Too hot in summer 41 24 23 12 100 217 2.1
Too cold in winter 42 24 20 14 100 216 2.1
Ringing telephones in own agency 24 41 19 16 100 231 2.3
Stuffy air 28 26 18 29 100 297 25
Conversations of others in own agency 14 34 21 25 100 229 2.6
Drafts 30 16 24 30 100 217 2.6
Too hot in winter 23 18 24 35 100 207 2.7
Noise from equipment in own agency 11 31 31 27 100 228 2.7
Too cold in summer 19 15 20 46 100 210 29
People walking around 10 19 30 41 100 227 3.0
Frequent rearranging of furniture 9 14 28 49 100 221 3.2
Noise from telephone in other agencies 9 17 13 61 100 228 3.3
Glare from ceiling lights 9 9 26 56 100 226 3.3
Conversations from other agencies 9 11 11 69 100 228 3.4
Noise from equipment from other agencies 10 8 14 68 100 228 3.4
Noise from ventilating system 2 10 26 62 100 230 3.5
Heat from natural sunlight 7 8 13 T2 100 213 3.5
Frequent rearranging of lighting fixtures 2 2 16 80 100 221 37
Glare from natural sunlight 4 3 13 80 100 216 3.7
Noise from public lobby/corridors 2 3 15 80 100 229 3.7
Noise from street and parking lot 1 2 12 85 100 230 38

* Mean scores were coded as follows: 1 for “very bothersome,” 2 for “fairly bothersome,” 3 for “not very bothersome,” and 4 for “not at all
bothersome.” The lower the score, the more bothersome the distraction.
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In considering average responses to the conditions within each
agency, significant differences existed, depending on where within the
building individuals worked (Table 7.20). For example, employees in
the Weather Service and in the Social Security Administration were
most likely to complain about it being too hot in the summer; the
military recruiters and those in HCRS were least likely to complain.
Least likely to be bothered by conversations from others around them
were the workers in the small government units and in the Post Office.
IRS, HCRS, and Social Security employees were most vocal in their
complaints about the conversations of others in their own agencies.

As in the case of work station characteristics, several of the
conditions presented on the list were conceptually and statistically
related. For example, people who were bothered by the telephone
ringing in their own agency were also bothered by the noise from nearby
equipment and the conversations taking place around them; and
people who complained about their space being too hot in the summer
were also likely to report it too cold in the winter. Others responded in
an opposite manner: those saying it was too cold in the summer tended
to say the building was too hot in the winter. And the people who were
bothered by others walking around them were also bothered by
frequent furniture rearrangements. Several of these items were com-
bined into indexes reflecting the multidimensional nature of ambient
conditions. These indexes deal with the noise from within one’s own
agency, the noise from other agencies, movements, temperature over-
compensation, temperature undercompensation, and air quality. ™
Average ratings on each of these distractions are shown in Table 7.21.

What environmental conditions are likely to
be disiracting to Federal Building employees?

Earlier in this chapter, data were presented on relationships between
people’s responses to attributes of the work environment and several
environmental conditions. These relationships were suggested as part
of the model outlined in Chapter 2. Consideration has also been given
to the manner in which these objective conditions operating within
agencies are related to people’s perceptions of the conditions around
them (Table 7.22). One relationship is worth noting.!s

People who were distracted by noise from other agencies were most
likely to work in spaces near a lightwell, either below or above, where
the noise level was about 55 decibels, and the predominant arrange-
ment was the open office (Table 7.22).

Clearly, agency differences accounted for most of the variance in the
degree to which employees were bothered by outside noise. Irrespec-



TABLE 7.20

Agency and Work Station Distractions, by Agency
(Mean Level of Distraction)*

Agency
Post Military Social Weather Small
Work Station and Ageney Distractions All Office IRS  Recruiters HCRS  Security Service  Agencies
Too hot in summer 2.1 2.1 2.0 2.5 2.4 1.7 1.2 2.3
Too cold in winter 2.1 2.4 1.7 2.6 2.4 1.4 1.1 2.3
Ringing telephones in own agency 2.3 2.4 1.8 3.0 2.0 1.9 2.7 32
Stuffy air 2.5 3.0 2.5 238 2.1 2.2 2.5 2.7
Conversations of others in own agency 2.6 3.2 2.3 28 2.2 2.3 2.9 3.2
Drafts 2.6 2.3 2.7 3.1 2.8 2.1 2.5 3.1
Too hot in winter 2.7 3.0 3.2 2.3 2.5 2.4 2.4 2.6
Noise from equipment in own agency 2.7 2.6 2.9 3.3 2.5 2.4 2.1 a7
Too cold in summer 29 3.8 3.0 2.1 2.5 1.9 3.2 3.5
People walking around 3.0 3.5 2.8 3.5 2.7 2.9 2.7 35
Frequent rearranging of furniture 32 3.7 3.0 35 2.8 2.7 2.7 4.0
Noise from telephones in other agencies 3.3 3.9 3.1 3.6 2.7 4.0 2.4 3.1
Glare from ceiling lights 3.3 34 3.0 38 3.1 3.6 2.6 37
Conversations from other agencies 3.4 4.0 3.3 3.7 24 4.0 3.6 3.3
Noise from equipment from other agencies 34 3.9 3.3 3.8 2.4 4.0 3.7 3.2
Nuise from ventilating system 3.5 3.7 3.6 3.4 3.5 3.1 3.8 3.2
Heat from natural sunlight 3.5 3.9 3.6 3.9 3.7 2.6 3.8 3.7
Frequent rearranging of lighting fixtures 3.7 3.9 3.6 3.6 38 3.7 3.4 4.0
Glare from natural sunlight 3.7 3.9 3.6 3.6 3.9 3.3 3.4 4.0
Noise from public lobby/corridors 3.7 3.8 3.7 3.5 3.8 3.7 3.9 a5
Noise from street and parking lot 3.8 3.9 3.6 3.8 3.9 3.8 3.1 4.0
Number of respondents 231 47 49 12 47 33 18 27

“ Level of distraction is expressed as the degree to which a work station or agency condition is bothersome. Responses ranged from “very bother-

some” (coded 1) to “not at all bothersome™ (coded 4).
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TABLE 7.21

Distractions, by Agency

(Mean Score)*

Agency
Post Military Social Weather Small
Distraction Index? Al Office IRS  Recruiters HCRS  Security Service  Agencies
Other agency noise 1.8 1.1 1.9 1.5 28 1.0 2.3 1.8
Own agency noise 2.6 2.3 2.9 2.0 2.9 2.9 2.5 1.7
Movement 2.1 1.5 2.3 1.6 2.5 2.5 2.4 13
Temperature overcompensation 2.8 2.6 3.0 2.2 2.6 2.6 38 2.4
Temperature undercompensation 2.3 1.8 2.0 2.9 2.6 2.6 2.4 2.2
Air quality 2.5 2.4 2.4 2.0 2.9 2.8 2.4 2.3
Number of respondents 239 54 49 13 47 33 18 27

% Scores range from 1 to 4, with 1 representing low levels of distraction and 4 representing high levels of distraction.

b Distractions are based on responses to individual questions and combined into indexes. Individual items and their intercorrelations are shown in

Appendix Table A.3.

PLT
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TABLE 7.22

Perceptions of Noise from Other Agencies Predicted by Ambient Environmental Conditions
{Multiple Classification Analysis; N = 194)

Beta Coefficient*

Employee
Characteristics Only

Ambient
Conditions Only

Employee Characteristics
and Ambient Conditions

Predictor Eta Coefficient
Employee Characteristics
Agency .63
Job classification 32
Ambient Conditions
Lightwell below .56
Work station type .46
Noise intensity (decibels) .33
Lightwell above? .29

Percentage of variance explained
(adjusted multiple R¥)

B7(1)
14(2)

37.9

44(1)
17(2)
17(3)
04{4)

.7

1.20(2)
14(5)

.23(3)
.16(4)
13(6)
71(2)

39.0

2 Numbers in parentheses indicate ranking of importance.
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tive of the ambient conditions and the kinds of work people were do-
ing, HCRS employees were most likely to complain about noise from
other agencies, and the military recruiters on the first floor were least
likely to complain. But even after taking into account their agency af-
filiation, having a lightwell opening up above them to another agency
was the most important factor associated with people’s complaints.
That is, the employees in IRS and HCRS, where such a condition exists,
were more likely to complain about noise than Weather Service
employees who only had a lightwell below them. The Weather Service
was the noisiest agency in terms of our objective measures, and noise
measures in the HCRS near the lightwell opening to the Weather Ser-
vice above were nearly as high. !

To what extent do people’s perceptions of the ambient
conditions around them contribute to their evaluations
of the overall ambience of their agencies?

Although our measure of agency ambience has an aesthetic com-
ponent to it, it also embodies other dimensions of the physical setting in
which workers perform day-to-day functions. Noise levels, tempera-
ture, humidity, and activities taking place around workers are part
and parcel of that setting. To test this proposition, we examined actual
conditions within each agency relative to people’s perceptions of a
number of ambient conditions and the degree to which they found
them bothersome. Four conditions were found to be related to people’s
feelings about the overall ambience of their agencies: noise from other
agencies, noise from their own agency, the movements of other people
and equipment, and the quality of the building’s air. When people’s
perceptions of these four ambient conditions were considered simul-
taneously in predicting to overall agency ambience, 30 percent of the
variance in responses was explained.

Air quality was the most important ambient condition, followed by
noise from other agencies. People most bothered by the quality of the
air around them and the noise from elsewhere in the building were
most likely to give low ratings to agency ambience. The extent to which
these assessments were related to agency ambience, irrespective of
agency or type of work, is shown in Table 7.23.V7

The HCRS and IRS spaces were viewed most critically by their
employees. Nonetheless, perception of air quality was the best indi-
cator of how a person assessed the overall ambience of his or her
agency.

In Chapter 6, we showed how people’s assessments of the ambience
of their agency significantly contributed to their feelings about the



TABLE 7.23

Evaluation of Agency Ambience Predicted by Employee Characteristics,
Their Perceptions of Ambient Condition and Work Station Satisfaction
{(Multiple Classification Analysis; N = 202)

Beta Coelficient*

Employee
Employee Employee Characteristics,
Eta Characteristics Perceptions Characteristics Perceptions, and Work

Predictors Coelficient Only Only and Perceptions Station Satisfaction
Employee Characteristics

Agency 43 46(1) .27(2) .27(2)

Job classification .24 .15{2) 15(4) 077
Perceptions of Ambient Conditions

Air quality .39 38(1) .38(1) .24(3}

Noise from other agencies 37 .24(2) 21(3) 16(4)

Movements A5 15(3) 13(5) 11(5)

Noise from own agencics 20 .14{4) .09{8) .10(6)
Work Station Satisfaction .56 .43(1)
Percentage of variance explained

(adjusted multiple R?) 18.0 30.4 34.8 46.6

4 Numbers in parentheses indicate ranking of importance.
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architectural quality of the building. Employees who were critical of
their agency’s ambience were most likely to give low marks to archi-
tectural quality, while those who gave a positive rating to their
agency's ambient environment were most praiseworthy of the
building’s architectural design. People’s ratings of their immediate
work setting also contributed to their feelings about the environment of
the agency within which they worked. As the last part of Table 7.23
shows, work station satisfaction added one-third to the explained var-
iance over and above the employees’ characteristics and their views on
specific ambient conditions. To a large extent, a person’s feelings about
his work station reflected his attitudes toward its aesthetic quality. But
those feelings also reflected the amount and type of workspace he had
and his assessments of the view from the work situation (see Table
7.16). We can conclude from this analysis that ratings of the ambient
environment are a function both of people’s perceptions of the physical
conditions of that environment —such as temperature and noise— and
the situation experienced by workers at their immediate work station.

How do federal employees evaluate their
agency's functional arrangement?

In addition to evaluating agency ambience, the federal employees
were asked to rate their agency’s functional arrangement or the way
offices and other spaces were arranged in terms of making it easier for
them to do their jobs well. Table 7.24 shows that six in ten gave only
fair or poor ratings to the organization and layout of their agencies.
Lowest ratings were reported by HCRS employees; the military
recruiters and small agency personnel gave the most positive evalua-
tions. The spatial organization of the agencies in the Ann Arbor
Federal Building looked particularly bad when employee responses
were compared with those given by office workers in response to the
same question used in the national study (Harris, 1978). Only one-third
of the office workers nationally gave negative ratings to the way spaces
around them were arranged. But the national study also showed that
government workers in general were not happy with the functional ar-
rangement of their organizations. Forty-seven percent of the people
working at all levels of government gave negative ratings to their agen-
cy’s functional arrangement.

To what extent do ambient conditions influence people’s
ratings of the functional arrangement of their agencies?

Ratings of several ambient environmental conditions were examined
vis-4-vis people’s feelings about their agency's functional arrangement.



TABLE 7.24

Ratings of the Agency Functional Arrangement, by Agency®
(Percentage Distribution)

Agency
Post Military Social Weather Small
Rating of Agency Functional Arrangement All Office  IRS  BRecrniters HCRS  Security Service Agencies
(4) Excellent 6 10 4 17 - — — 19
(3) Pretty good 33 32 12 58 a1 39 56 55
(2) Fair 3 42 29 8 43 46 25 11
(1) Pool 2% 6 5 3% s 19 15
Total 100 160 100 100 100 100 100 100
Number of respondents 234 50 49 12 47 33 16 27
Mean rating® 2.6 2.4 b7 2.8 1.9 2.1 2.4 2.8

® Respondents were asked to evaluate the overall space available to their agencies on the following: “The way offices and other spaces are
arranged in terms of making it easier for employees to get their jobs done well.”

b Responses ranged from “excellent” (caded 4) to “poor” (coded 1).
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TABLE 7.25

Evaluation of Agency’s Functional Arrangement Predicted by Employee Characteristics,
Their Perceptions of Ambient Conditions and Work Station Satisfaction
{Multiple Classification Analysis; N = 202)

Beta Coefficient®

Employee
Employee Employee Characteristics,
Eta Characteristics Perceptions Characteristies Perceptions, and
Predictors Coefficient Only Only and Perceptions Work Station Satisfaction
Emplayee Characteristics
Agency .40 48(1) 32(1) .24(2)
Job classification 23 .22(2) 23(2) 17(3)
Perceptions of Ambient Conditions
Movement 31 23(1) 22(3) 16(4)
Noise from own agency 31 23(2) 13(4) 07(5)
Work Station Satisfaction 51 3]
Percentage of variance explained
(adjusted multiple R?) 16.0 11.5 21.2 315

2 Numbers in parentheses indicate ranking of importance,
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Employees who worked close to their agency’s entrance (within 40 feet)
and in conventional offices gave higher ratings to the functional
arrangement than those who worked more than 80 feet from the en-
trance and in an open office. Of the two factors, distance was
somewhat more important to the ratings.

Of the ambient conditions considered to be distracting to employees,
movements of people and equipment and noise from other agencies
were most likely to be associated with low ratings of the functional
arrangement. However, as seen in Table 7.25, these relationships were
not particularly strong. Together, the two subjective measures ex-
plained slightly more than a tenth of the variance in people’s overall
assessments. When the measures were considered along with the
respondent’s agency and job classification, the proportion of variance
increased to 21.2 percent, with people’s perceptions of the ambient
conditions contributing about five percentage points over and above
their agency and job designation. Most likely to be dissatisfied with
their agency's functional arrangement were employees in HCRS and
the Post Office. Similarly, managers and professional personnel were
more likely than clerical or secretarial workers to give low ratings.

People’s ratings of their immediate work environment also influ-
enced their feelings about the functional organization of the agencies in
which they worked. In fact, satisfaction with the work station was the
most important predictor of feelings about the agency’s functional
arrangement. The last part of Table 7.25 indicates that work station
satisfaction added aproximately one-half to the proportion of explained
variance over and above the characteristics of employees and their
perceptions of distractions around them. We can conclude that
people’s feelings about the spatial arrangements of their agencies
reflect to a large extent the way they view their immediate work
environment. 8

Notes

1. See Chapter 3 for a discussion of the small agencies, which have been grouped
together for purposes of this evaluation.

2. Postal workers were asked to skip the page with the drawings and questions about
work arrangements and, therefore, the data covering federal employees are limited to
only office personnel.

3. The question wording is slightly different from that found in the Harris study. In
part, modifications were made to reflect two different situations—the nontraditional
work settings, such as those found in the Weather Service, and the mode of question
administration. The Harris study was based on face-to-face interviews, while ours used a
self-administered questionnaire.

4. The methods for determining these measures are shown in the data eollection form
presented in Appendix C.
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5. The measure assumes that all work stations within 400 square feet of the individual
work stations were occupied.

6. See Figures 7.1 through 7.6 for the location of ambient measurement readings.

7. One quarter of those sampled in the national study of office workers were not very
or not at all satisfied with their individual work stations. Among government employees,
however, the findings were comparable to those reported here; one-third expressed some
level of dissatisfaction.

8. The pnior work arrangement was determined by asking respondents to indicate
which of the five drawings shown in Figure 7.7 best represented the place they had pre-
viously worked. The change in office arrangement was determined by simply examining
the present situation against the past and creating a new pattern variable.

9. In some cases, items from other parts of the questionnaire were shown to be
conceptually and statistically related to the list of items covering work station character-
istics and were included in the development of the indexes. For the inter-item correlations
and reliability measures covering each index, see Appendix Table A.2.

10. Feelings about the aesthetic quality of the work station considered responses to
three evaluative questions dealing with the color of walls and partitions, attractiveness,
and overall aesthetic quality.

11. Furniture evaluation was based on people’s responses to three questions dealing
with the material used for desks, tables, and chairs, the style of the furniture, and the
comfort of the chair. The reader will note that the type of chair was one of the most
important objective characteristics related te work station satisfaction. Later we examine
whether the type of chair assigned to an individual had any bearing on that individual’s
satisfaction with his or her workspace when other factors are taken into account.

12. The inter-item correlation hetween the two guestions and the index are shown in
Appendix Table A.1.

13. The two questions used to measure people’s responses to their agency ambience
were also used in the national study of office workers (Harris, 1978). Employees of
government agencies nationally were also unhappy about their agency's appearance.
More than half rated it negatively, compared to 63 percent of the Federal Building
employees. Among all national office workers, 43 percent gave negative ratings to the
appearance of their agency. In another national study covering all categories of workers,
only 28 percent indicated their physical surroundings were unpleasant, compared to 42
percent of the Ann Arbor government workers (Quinn and Staines, 1979).

14. As in the case of attributes of the work station, items from other parts of the
questionnaire that were conceptually and statistically related to items from the list of
bathersome conditions were included in the development of the indexes. See Appendix
Table A.3 for the items, their intercorrelations, and the coefficient of reliability for each
index.

15. Several objective environmental conditions were considered vis-a-vis distractions,
but few relationships were found. Among the more interesting [indings: people who
waorked near windows were somewhat mare likely to complain about the temperature
being too hot in the winter and too cold in the summer than those who sat further from
windows. Surprisingly, distance to the agency's entrance and the coffee pot were not
related to distractions caused by the movement of people or furniture. We had expected
that individuals working close to their agency's entrance and its coffee pot would be near
the mainstream of pedestrian traffic and therefore would be more likely than their co-
workers to complain about these distrections. Even when examining the data covering
only the large agency personnel working in open-office and pool arrangements, we found
no such relationships.
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18. It should be pointed out that in the model considering only agency affiliation and
type of job, secretaries were most likely to be bothered by noise from other agencies.
However, when the ambient conditions were taken into conuideration, secretaries were no
more or less likely to complain than others in the building. And in the full model, the
actual noise level as measured in decibels had virtually no effect on people’s perceptions.
The reader should note that the Beta coefficient for the agency variable in the final anal-
ysis is greater than one. This is a legitimate but rare occurrence and often reflects the
presence of multicollinearity among predictors. For a full explanation of this plienom-
enon, see Deegan (1978).

17. 1In a separate analysis, we examined a number of specific ambient conditions vis-a-
vis people’s responses to agency ambience and found that actual levels of temperature,
humidity, and light had little or no impact on ratings. In both a bivariate and multivariate
context, the most important of the environmental conditions considered in predicting
ambient ratings was the type of work station a person occupied. People who shared a work
place in an open cffice gave the worst ratings.

18, One particular characteristic of the work environment employees were asked to
rate was also important to their assessment of their agency’s functional arrangement.
People’s feelings about the difficulty of access to co-workers were related to their
evaluations of how well their agency functioned. Employees who indicated co-worker
aecess was poor were most likely to give their agency arrangement low grades. This
measure added four percent to the explained variance over and above work station satis-
faction, employee characteristics, and their perceptions of ambient conditions.
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Worker Performance

Overview

In our presentation of the conceptual model in Chapter 2, we sug-
gested that job performance was an appropriate outcome to be exam-
ined as part of the evaluation of work environments. We also indicated
that attributes of the work environment, as well as people’s responses to
them, could contribute to our understanding of job performance. In
another chapter we noted that the efficiency and performance of
workers in the new building was a recurring theme in our discussions
with agency personnel. Yet, good performance was never clearly de-
fined by the agency heads and the problems of measuring it within an
office environment were readily acknowledged. We nonetheless wanted
to consider it vis-a-vis the physical setting because of its importance to
people in the Federal Building and its prominence as a national issue,
Furthermore, the link between job performance and physical surround-
ings has become an accepted phenomenon. More than nine in ten office
workers in the 1978 national study conducted by Louis Harris said
there was a connection between job performance and personal satis-
faction with the office setting.

Environmental Conditions and Worker Performance
Within the context of the Ann Arbor Federal Building evaluation,

performance was measured in three ways. First, consideration was
given to how effective or productive employees believed they were in
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the new setting and whether their performance on the job had im-
proved or declined as a result of the move. Second, the perceptions of
the job performance of others around them was examined through
direct inquiry. Finally, an index measuring the degree to which a num-
ber of ambient environmental conditions bothered or disrupted em-
ployees was created. The degree to which performance was adversely
affected was inferred from the magnitude of people’s complaints about
the conditions around them.

How do people’s perceptions of performance
in different agencies varyr

Among the questions designed to measure perceived performance on
the job, one proved to be unsuccessful. More than 98 percent of the em-
ployees who were presented with the statement, “I do as much work as
I reasonably can,” agreed with it.}

We were somewhat more successful in obtaining a variety of answers
to other questions dealing with performance. As seen in Table 8.1, 60
percent of the responding employees agreed with the statement, “Com-
pared to where I worked before coming to this building, I do more
work now,” and 85 percent agreed that “People in my agency do as
much work as they can.” There were major differences among agencies
in responses to the two indicators of perceived work performance. Most
likely to believe they were more productive in the new building were
the employees in the Weather Service {75 percent), in the military re-
cruiters offices (73 percent), and in the Post Office (72 percent). People
in IRS (54 percent), in the Social Security Administration (42 percent),
and in the small agencies (56 percent) were most inclined to feel they
had been more productive in their previous work environments. Em-
ployees in Social Security and the Post Office, where employees could
see one another, were most likely to say their co-workers were not as
productive as they might be.

What factors are associated with people’s perceptions
of their performance and that of others around them?

In an exploratory effort to determine if associations exist between
pecple’s feelings about their performance in the new building and
characteristics of the employees and their work environments, only one
relationship was identified. Professional and technical workers tended
to indicate they were less productive since the move to the new build-
ing, while the military recruiters, the postal workers, and secretarial-
clerical personnel were least likely to give this response.

With respect to people’s view on the performance of others, differ-



TABLE 8.1

Indicators of Perceived Work Performance, by Agency
(Percentage Distribution)

Agency
Post Military Social Weather Small
Work Performance Indicators All Office IRS Recruiters HCRS*  Security Service Agencies
“Compared to where 1 worked before coming to this
building, 1 do more work now.”
Very true 27 34 15 64 - 21 31 24
Somewhat true 33 38 39 9 - 21 44 32
Not very true 27 22 28 18 - 37 19 32
Not at all true 13 _ 6 18 9 - 2l _8 12
Total 100 100 100 100 - 100 100 100
Number of respondents 181 50 46 11 - 33 16 25
“People in my agency de as much work as they can.”™
Very true 38 37 35 46 — 21 38 68
Somewhat true 47 39 53 45 - 58 56 a2
Naot very true 12 18 10 - - 18 6 -
Not at all true 3 _6 _2 _8 - 3 — =
Total 100 -100 100 100 - 100 100 100
Number of respondents 185 51 49 11 — 33 18 25

* Questions were not included in questionnaires distributed to employees in Heritage Conservation and Recreation Service.

HINVIWHOAHEd HINHOM
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ences in opinion depended on the nature of the workspace and the
degree to which people were bothered by the noise around them. Most
likely to feel their co-workers were not as productive as they could be
were people with a relatively small work area (60 square feet or less},
people who worked within 10 feet of at least three other persons, and
people who were distracted by noise. These three factors, together with
the respondent’s agency designation, accounted for 16 percent of the
variance in the way the performance of co-workers was judged. In a
multivariate context, perceived agency noise was the most important
predictor, while the effects of density of the workspace on ratings of co-
worker performance were negligible.?

To what extent are ambient environmental
conditions bothersomer

Earlier, we suggested that the degree to which people complained
about the ambient conditions around them might be related to their
performance on the job. That is, people’s efficiency at work could be
adversely affected by surrounding conditions if they were viewed as
being particularly bothersome. Working under this premise, a “bother-
some index” was created using the sum of the scores from the distrac-
tion items reported in the previous chapter. These items deal with peo-
ple’s perceptions of noise from their own and other agencies, overcom-
pensation or undercompensation of building temperatures, glare,
drafts, air quality, heat from sunlight, and the movements of people
and furniture. The interrelationships between these items and the over-
all bothersome index are shown in Appendix Table A.4.

The average score on the bothersome index for the 239 respondents
in the building was 19.5, with a standard deviation of 5.0. The worst
possible situation for workers was represented by an index score of 32,
while the best situation received a score of 9. The extent to which people
in each agency were bothered by the composite set of conditions is shown
in Table 8.2. Weather Service personnel and those in the Scocial Secur-
ity Administration and HCRS were most bothered by ambient environ-
mental conditions; small agency and Post Office personnel and the
military recruiters were least bothered.

What factors are associated with people’s
scores on the bothersome index?

The conceptual model has suggested that within the context of eval-
uating work environments, performance on the job is a function of the
characteristics of the individual worker, his or her organization (in-
cluding attributes of its physical environment), and the individual’s
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TABLE 8.2

Ranking of Bothersome Index Scores, by Agency®
(Mean Score)®

Mean Standard Number of
Agency Score Deviation Respondents
Weather Service 22.9 4.4 16
Soctal Security Administration 22.6 4.6 33
HCRS 21.7 4.6 47
IRS 20.3 4.9 49
Military Recruiters 18.7 4.8 13
Post Office 18.5 3.7 34
Small Agencies 16.1 1 27
All 19.5 3.0 239

* The “bothersome index” was created from individual responses to the conditions dealing
with noise, temperature, glare, drafts, air quality, heat from sunlight, and the movements

of people and lurniture. For a review of the inter-item correlations, see Appendix Table
Ad.

b Mean scores covering the degree to which ambient conditions are hothersome range
from 9 to 32; the higher the score the more the conditions were bothersome.

feelings about the job and the work environment. Performance is also
assumed to be related to overall job satisfaction. Unfortunately,
measures of job satisfaction developed as part of past research (Quinn,
1977; Quinn and Staines, 1979) were not included as part of the Fed-
eral Building employees” questionnaires.® However, data were gath-
ered that enabled us to examine a number of other relationships sug-
gested by the model.

We have seen that the degree to which employees working in the
Federal Building were bothered by ambient conditions varied con-
siderably from agency to agency, with the postal workers, the military
recruiters, and the people from the smaller units being the least dis-
tracted. In the other agencies, no differences were found in the index
scores among people performing different jobs. However, people were
bothered to various degrees depending on the exact nature of their jobs.
For example, those who spent less than 75 percent of their time at their
desks were considerably less bothered by ambient conditions than those
who spent more time at their work stations. Similarly, workers who
conversed on the telephone for less than 20 minutes each day were least
bothered.

While actual ambient conditions such as noise, temperature, hu-
midity, and light levels were unrelated to the bothersome index scores,
scores did differ depending on the types of work stations people oc-
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cupied and the amount of space they had. Workers in open offices and
pool arrangements and those with more than 40 square feet of work-
space had the worst scores on the bothersome index.

In order to see which of the several related factors were most impor-
tant in explaining why scores on the bothersome index varied, a series
of multivariate analyses, similar to those presented in earlier chapters,
was performed (see Table 8.3). When the employee’s agency and time
at the desk and on the telephone were considered simultaneously,
nearly one-third of the variance (29.9 percent) in the bothersome index
scores was explained. The two behaviors clearly influenced the way
people responded to ambijent conditions, even after identifying the
particular agency in which they worked. The more time people spent
at their desks and on the telephone, the more likely they were to com-
plain about ambient conditions being bothersome to their work.,

The second part of Table 8.3 shows that the two objective environ-
mental attributes accounted for only 11.5 percent of the variance in the
bothersome index scores, with the quantity of space having virtually no
influence, once the type of workspace the person occupied was con-
sidered. When the employee characteristics were examined along with
the objective attributes, the explained variance was reduced from 29.9
percent to 24.4 percent. As noted in the footnote in Table 8.3, the re-
duction in the explained variance was due primarily to the loss in cases
between the two analyses and the reduction in degrees of freedom re-
sulting from the addition of two predictors. In essence, we have not im-
proved our understanding of people’s feelings about ambient condi-
tions and the extent to which they are bothersome by knowing the type
and amount of workspace they have. But the reader should note that
the type of workspace, nonetheless, is important as a predictor of the
bothersome index score. People in open and pool offices were clearly dis-
tracted by their surroundings, irrespective of their agency affiliation. In
fact, these people were considerably distracted from their work no mat-
ter how much time they spent working at their desks or work stations.

In the final part of our explorations, we tested the proposition that
people’s views on the overall quality of their work environment are
related to the performance on the job as measured by scores on the
bothersome index. The test considered ratings for the three dimensions
of the work environment discussed in Chapter 7, covering the individual
work station, the agency’s ambience, and its functional arrangement.
Of the three, ratings of agency ambience proved to be the most power-
ful determinant of the bothersome index scores in both a bivariate and
multivariate context. As the last part of Table 8.3 shows, agency am-
bience increased the explained variance to 37.4 percent.



TABLE 8.3

Bothersomeness of Ambient Conditions Predicted by Employee Characteristics,
Objective Attributes and Ratings of Agency Ambience
(Multiple Classification Analysis; N =199)

Beta Coetficient®

Employee Objective Emplovee Employee Characteristics,
Eta Characteristics Attributes Characteristics and Objective Attributes, and
Predictors Coefficient Only Only Objective Attributes Ratings of Agency Ambience
Employee Characteristics
Agency 53 43(1) 33(1) .22(3)
Percentage of time at desk 34 21(2) .24(3) .20(4)
Minutes/day on telephone a2 11@3) 14(5) .168(3)
Objective Attributes
Amount of workspace .29 .12(8) 15(4) .15(6)
Work station type .34 39(1) .29(2) .30(2)
Agency Ambience Rating 48 A44(1)
Percentage of variance explained
{adjusted multiple R?) 29 9b 11.5 24.4 374
{unadjusted multiple R?) 4.5 15.4 33.2 46.8

3 Numbers in parentheses indicate ranking of importance.

b The multiple classification analysis which eonsiders anly the respondent’s agency and two behaviors is based on data from 213 employees. The
other analyses cover only 199 employees. The loss in the multiple R? between the third analysis (R2 = 24.4) and the first {R? = 29.9) reflects this dif-
ference in the number of respondents. Had the respondents been identical in both analyses, the difference in variance explained would not have
been as great. The R% would never be identical since the second analysis which adds two predietors has lost several degrees of freedom, which is
reflected in the adjusted R®. If data covering the same respondents had been used, the analyses would result in identical values for the unadjusted
Re. In fact, it can be seen that the unadjusted R? between the first and third analyvses are considerably closer in value.

HINVWHOAHAId HANHOM
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Based on these analyses, we can conclude that relationships suggested
by the conceptual model do exist to varyving degrees and that if the extent
to which people are bothered by aspects of their physical surroundings is
an appropriate indicator of performance, then objective envirenmental
conditions and people’s feelings about them can affect the quality and
quantity of their work.

Notes

1. The question was answered by only 189 employees. In addition to 3 non-responses,
47 HCRS employees were not given questionnaires containing this and other questions
dealing with job performance or other non-environmental issues. In retrospect, it seems
obvious that most people would not openly admit to being less than fully productive in
their work. Thus, we should not have been too surprised by the distribution of responses to
this question.

2. The analysis of data covering perceptions of co-worker performance was based on
all agencies except the HCRS and the Post Office. Data were nol available for the former,
while the postal workers were excluded because of the idiosyncratic nature of their work-
spaces and the work they do.

3. Asnoted earlier, we were unsuccessful in persuading individuals whose cooperation
was essential to the execution of the study that it was important to ask questions related to
job satisfaction and other non-environmental issues.
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Conclusions and Recommendations

In the preceding chapters, we have presented detailed findings from
an evaluation of the Ann Arbor Federal Building. These findings deal
with relationships between the building and its surroundings, trans-
portation and parking, the architectural quality of the building, the
work environment, and worker performance.

For the most part, the findings are based on analyses of quantitative
data covering the federal workers, their attitudes and behaviors, and
the characteristics of the environments in which they work. The an-
alyses have been guided by a conceptual model suggesting the manner
in which workers, their organizations, and the physical surroundings
interact.

In this final chapter, we summarize the key findings and use them in
drawing conclusions about the Ann Arbor Federal Building and the
degree to which it is successful. We do so by considering the findings in
light of the specific objectives the GSA representatives and their archi-
tects had hoped to accomplish through their programming and design
efforts. Building on these findings, we then outline a number of recom-
mendations for governmental officials, architects, and space planners
concerned with the quality of work environments. Finally, we suggest
several avenues for evaluation research on built environments that are
worthy of future consideration by environmental design researchers
and policy makers. Before doing so, however, we review the environ-
mental changes in the Federal Building that have taken place since the
evaluation was completed.

193
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Environmental Change

Evaluators of any built environment should always expect that
changes will occur between the time of the initial reconnaissance and
the completion of systematic data collection. Similarly, environmen-
tal changes are likely to take place after the data are analyzed but be-
fore the findings are publicized. Changes in the Ann Arbor Federal
Building have oceurred during both perieds. Some of the changes were
alluded to in Chapter 2. At a general level, we found that over the
course of the three months of data collection, the location of people and
furniture had been rearranged in several agencies. Two weeks prior to
the distribution of questionnaires, the heating and ventilating system
was modified and the ambient conditions were not fully stabilized by
the time questions about heating and ventilation were being answered.
Nor did employee responses in November reflect actual ambient condi-
tions measured three months later.

After the data-gathering phase of this study, other major changes
occurred in the building that are not reflected in the analyses presented
here. These changes involve the departure of agencies from the build-
ing, improved parking, a new signboard system, the introduction of
background music into the work environment, and staff turnover.

Agency departures. In early 1980, GSA announced that the Federal
District Court which was to occupy the building would move into the
first and fourth floors and that an architectural firm had been commis-
sioned to prepare plans for the necessary renovations. Subsequently,
the military recruiters on the first floor and two of the small agencies
on the fourth floor vacated the building, while a search for new and
comparable office space for the Internal Revenue Service was begun by
GSA. In December 1980, the National Power Plant Team, a small fed-
eral agency scheduled to move from the region in April 1981, was housed
temporarily in the fourth-floor space vacated by the Soil Conservation
Service three months earlier. A visit to that agency shortly after the
first of the year revealed an attractive work environment, which team
members said they liked despite its temporary nature.

The prospective move of IRS outside of Ann Arbor’s central business
district caused considerable dismay among local officials and mer-
chants, who viewed the relocation as contrary to the city’s revitalization
efforts. Several attempts were made by city officials to assist GSA in
finding sufficient space for IRS in the central area, all to no avail. This
large agency was scheduled to move from the building and from down-
town Ann Arbor in the late spring of 1981.
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Parking. In response to a congressional inquiry concerning parking
congestion at the Ann Arbor Federal Building, GSA made modifica-
tions to the rear parking lot to provide 15 additional spaces for public
use. Our subsequent observations of the situation revealed that traffic
congestion caused by queuing at the entrance of the short-term lot along
Fifth Avenue had been substantially reduced.

Signboards. It has been noted that federal workers gave low marks to
the quality of signs in the building. Indeed, during the data ccllection
period, signs of various sizes and shapes and with different types of
lettering were found throughout the building. Unfortunately, these
temporary signs were in use for more than two years before a more at-
tractive, legible, and uniform signage system was installed in the fall of
1980.

Music. Shortly after the completion of the environmental data col-
lection, Muzak was introduced into the building’s intercom system.
The installation was intended to improve the quality of the work en-
vironment by introducing background music whose volume could be
controlled within each agency. We have no way of knowing at this
writing where and how frequently the system has been used or how
federal workers or the public feel about it.

Staff turnover. Finally, there have been varying amounts of staff
turnover in the agencies housed in the building. In some, the staff has
remained unchanged, while in others considerable turnover has been
reported. We do not know the exact nature of personnel change within
each agency. Nor do we know if and how individual workspaces have
been altered to accommodate these changes or to improve the quality
of the work environment.

Conclusions and an Overview of Findings

We can conclude that the Ann Arbor Federal Building is successful
in one major respect — it has become an integral part of downtown Ann
Arbor and has contributed to the attractiveness and economic vitality
of the area. It is readily identifiable and used by the general public.
Most community residents consider it attractive, worthy of its many
awards for design excellence, and conveniently located, For the most
part, the federal employees there also like the location and take advan-
tage of downtown and campus shopping, restaurants, and other cen-
tral area facilities.

On the other hand, the building has not lived up to its expectations
of providing a high quality work environment for all of its occupants.
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The majority of employees rated the workspaces of their agencies as
only fair or poor, while a substantial number were dissatisfied with the
particular place they occupied.

These conclusions are based on a review of the designers’ initial ob-
jectives, outlined in Chapter 2, and of the specific findings pertaining
to them.

The building should be an integral part of downtown Ann Arbor. It should
be in visual harmony with the character of the downtown setting and a
catalyst for new downtown development.

More than eight in ten Ann Arbor residents knew the location of the
Federal Building and three-quarters had visited it at one time or an-
other. Most people said it fit into its surroundings, and they particu-
larly liked its plaza and the setback along Liberty Street. While there
are no data to support this contention, it appears that the building has
served as a catalyst for new downtown development. Since the facility
was first announced, renovations of older structures have been preva-
lent within a two-block radius, and a new commercial building to the
east of the Ann Arbor Federal Building was built about three years ago.

Interaction between building occupants and patrons and the downtown
community should be fostered. It should be functionally a part of down-
town Ann Arbor and should be used extensively by community residents,
1t should be a stopping point for pedestrians who travel along Liberty
Street between downtown Ann Arbor and the University of Michigan
CAMPUS,

Significant numbers of users of the building worked or conducted
personal business downtown, and many were U-M students. A third of
the users walked to the building and a comparable proportion made
use of the plaza. The public was most inclined to visit the Post Office
and, to a lesser extent, the Social Security Administration, the IRS of-
fice, and the military recruiters. Other agencies were rarely visited.
Neither the public nor building employees extensively used the coffee
shop or its lounge facilities.

The building should exemplify good architectural design without being a
dominating or imposing structure.

Three out of every four members of the general public thought the
building was dttractive and worthy of its architectural honors. A some-
what smaller proportion liked the interior. Building occupants, on the
other hand, were likely to give it low marks both on architectural quality
and as a place to work.
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The work spaces within the building should allow for flexibility and
change, both within agencies and throughout the building as a whole.
Flexibility should be accomplished without hindering the performance of
workers. The structure should be designed to eventually house a federal
district court facility.

Opportunities for changing the workspace were limited for the
smaller agencies consisting of conventional offices, and little change
was noted. Rearranging of furniture, however, did take place with
ease and regularity in the open offices characteristic of the larger agen-
cies. Yet the flexibility inherent in open offices was not without costs.
One-fourth of the workers in open offices and a third of those in pool
offices indicated the movement of furniture around them was bother-
some and hindered their job performance.

The building should be designed so as to create a sense of community
among the people who work there.

Two design features were intended to promote this feeling among
federal employees: the lounge in the second-floor lobby and the open
lightwells between adjacent agency spaces. We have already noted
that relatively little use was made of the lounge. It was never furnished
nor decorated in the manner specified by the architects, and the hopes
of creating an attractive and inviting space were never realized.

The open lightwells were a source of annoyance rather than an at-
traction. Many people at work stations below a lightwell and another
agency were vociferous in their complaints about noise and the lack of
privacy. This situation was hardly conducive to a sense of community.

We do not know how workers actually felt about employees from
other agencies nor, for that matter, ahout their co-workers. The data
do show extensive employee interaction within agencies, and access to
co-workers was rated favorably. However, few employees indicated
they visited other organizations in the building. We suggest that in a
building that serves different functions and contains diverse groups of
individuals and organizations, fostering a sense of community is an un-
realistic objective.

Employees should take pride and find satisfaction in their work environ-
ment.

The federal employees were of mixed minds in their assessments of
their work environments. While most expressed some level of satisfac-
tion with the workspace available to them and the overall ambience of
their agencies, many were dissatisfied with their physical surround-
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ings. A third were dissatisfied with their immediate workspace and a
quarter gave poor ratings to both the appearance and the spatial ar-
rangement of their agency. To a large extent, dissatisfaction was asso-
ciated with little privacy, poor views, temperature variability, and
distractions caused by noise from other agencies. Dissatisfaction was
most prevalent among workers in open and pool offices.

Opportunities should be provided for employees to store personal belong-
ings and to personalize their workspaces according to individual tastes
and interests. Work areas should be functional, efficient, and conducive
to agency work requirements.

Many employees viewed storage areas as barely adequate, and peo-
ple in open and pool offices felt that surface areas for hanging things
was insufficient. Nonetheless, about half of the work stations were per-
sonalized with plants, pictures, or desk paraphernalia. Whether more
storage and larger surface areas would result in more personalization is
subject to speculation.,

The building should be designed as an energy-efficient structure. It should
be oriented so as to take advantage of the natural lighting on the north
and to minimize heat gain on the east and west.

We have no way of knowing the extent to which the building is en-
ergy efficient. Despite federal guidelines requiring temperatures below
68 degrees in winter, an average building temperature of 74 degrees
was recorded during the evaluation, Attempts to minimize heat gain by
eliminating windows on the south, east, and west resulted in workers
complaining about lack of views in the south part of the large, open-
office areas.

Materials should be selected so as to inhibit vandalism and reduce main-
tenance costs.

No attempts to assess this objective were made as a part of this eval-
uation. We did observe during the year-and-a-half study, however, that
the exterior and interior of the building were well maintained and
there were no apparent signs of vandalism.

Policy Recommendations

Based on the results of the evaluation, a number of recommendations
can be made for alleviating some of the problems that have been iden-
tified. The findings point to possible guidelines for programming, de-
signing, and managing work environments and federal office buildings
in other settings.
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As we noted, many of the problems that existed have been resolved
in recent months. Others have not. For example, traffic congestion
along Fifth Avenue and public parking have both improved as a result
of converting employee spaces behind the building for public use. The
situation might even be better if signboards indicating the availability
of additional parking were to be posted in both short-term lots.

New signboards have improved the visual quality of the building’s
interior and, we suspect, have made it easier for people to locate speci-
fic places.! If not, diagrams of floor plans of the building would be a
useful addition to the directory in the main lobby.

Problems associated with the mechanical system, reflected in re-
sponses of workers in November 1979, have since been rectified. It is
not known, however, whether the improvements are uniformly recog-
nized or if people from different agencies experience the same ambient
conditions. Recently, we have heard complaints in some agencies
about excessively warm temperatures.

At a more general level, it is clear that knowing and understanding
the organizations expected to occupy a building are necessary prere-
quisites for developing or at least finalizing a design concept. While the
vertical flow of space between floors may be appropriate within one
organization or for organizations that are functionally compatible, the
concept appears unworkable in a federal building accommodating
many diverse agencies.

In open offices, the problem of visual and conversational privacy,
space, views, and the location of electrical and communication outlets
should be recognized as critical to the workers’ environmental satis-
faction. These problems became particularly acute when flexible furni-
ture systems specified by the architects and promised to the workers
were not used. Old furnishings and improper moveable partitions
clearly contributed to worker dissatisfaction.

In the planning of the building, the architects showed great sensi-
tivity to the needs of the occupants. Agency personnel were surveyed
during the design stage to determine job requirements and space pre-
ferences. This information was then used to plan the furniture arrange-
ments and determine the most appropriate furniture system to supple-
ment the open-office concept. We do not know the extent to which en-
vironmental problems would have existed had the specified furniture
system been installed at the time federal workers moved into the build-
ing. Nor do we know how people would respond to the work environ-
ment if the system were installed today. We suspect some problems
would still prevail. For the future, we suggest that attempts to seek user
input continue and that the planning of interior spaces reflect the in-
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formation provided. We suggest that this process be performed with
great care, particularly if there is any possibility that the expectations
created among the users will not be met.

The successful integration of the Federal Building into downtown
Ann Arbor, makes it appear that GSA’s current guidelines regarding
the central location of federal facilities are appropriate. Certainly the
location of government buildings in places that are readily accessible to
the public by car, via public transportation, or on foot is highly de-
sirable. At the same time, buildings that are kept in scale with the sur-
roundings are recognized as attractive additions to the urban scene.
The provision of usable outdoor open space can be an important amen-
ity within central business districts.

Consideration should be given to the parking needs of both the pub-
lic and building users in choosing a downtown location. While the
building conveniently serves those who ride a bus or walk and drivers
who visit the building for only short periods of time, parking can be a
problem for long-term visitors, The agency personnel could also help
visitors by informing them in advance, if possible, about how long
their meetings would last. Nearby parking with long-term meters is
essential.

We recognize that free parking for federal employees in a downtown
location is prohibitive. We are also sympathetic to high parking costs
for employees who must drive. Some former drivers have adjusted to
the situation by carpooling, walking, or using public transportation.
The frustrations of parking are exacerbated by the fact that most em-
ployees had free parking available to them at their previous places of
work. Under such circumstances, it seems important that workers be
informed prior to their move about any disadvantages they might en-
counter, such as parking problems, as well as advantages, such as the
attractions of a downtown location.

Research Recommendations

In addition to specific findings that may be applicable to other set-
tings and the guidelines that can be used in building planning and
management, we are able to offer several suggestions for improving the
process of evaluating built environments. Some are derived from our
past experiences, while others stem from limitations identified as part
of this work.

As we noted in Chapter 2, there was a lapse in time between the
gathering of evaluative data and the collection of objective environ-
mental measures. As a result, the environmental conditions in our data
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set were not always reflective of the questionnaire responses we had
obtained ten weeks earlier. Furthermore, both data gathering efforts
occurred only during the winter and not during other seasons when
ambient conditions and people’s responses to them might have been
quite different. In part, the time lapse between the two data collection
periods reflected a shortage of trained personnel to carry out the neces-
sary work. It also resulted from delays in obtaining the technical in-
struments ordered in connection with the project. Once the instruments
were received, the research team had to be trained in their use, result-
ing in further delays. We do not know how these problems could have
been avoided; we suspect that better planning for data requirements
and the equipment and manpower used in obtaining the data would
have eliminated some of them. Nonetheless, it is important to consider
such matters when contemplating future evaluation studies. At the
same time, serious efforts should be made concurrently to obtain the
various kinds of data that are intended to be examined in relation to
each other.

We noted a limitation in collecting objective data on ambient condi-
tions during a single season. Additionally, no more than two readings
for each condition were obtained at one time and usually within a one-
week period. Ideally, we would want to gather ambient environmental
data throughout the year and within specified time periods in order to
reflect variability in seasons, in the time of day, and in cutside condi-
tions. Clearly, developmental work is needed to improve procedures
for gathering data about building conditions.

As part of that work, special attention should be given to developing
techniques for systematically and quickly measuring light and glare
conditions. Our attempts to measure lighting were moderately success-
ful. Nonetheless, the measurements took more time than we had ex-
pected. Our efforts to measure glare were fraught with problems and
we ultimately resorted to a measure of glare condition based largely on
desk orientation and window location.

In the area of job performance, the need for better measures is widely
recognized. In the context of our study, we relied primarily on the
workers” perceptions of their own productivity and that of others
around them. We also suggested that an individual's score on the
“bothersome index” was an indicator of job performance; the index was
based on people’s perceptions of the environmental conditions around
them.

No attempts were made to use objective measures of job performance
developed by others. Nor were we able to develop our own objective
indicators, largely because of restrictions placed on us by agency per-
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sonne] whose cooperation was essential in executing the evaluation. We
weve also asked not to examine job satisfaction or some other work-
related attitudes. Qur model indicates that such measures are essential
to understanding the dynamics of the work environment. In future
evaluations dealing with work environments, we suggest that stronger
efforts be made to include measures dealing with job satisfaction and
the organizational context within which jobs are performed. A state-
ment of the rationale for asking job-related questions as part of a build-
ing evaluation should also be prepared.

We are not certain whether all our objective measures of the work
environment were appropriate. To a large extent, we view our eval-
uation as developmental, and perhaps our objective data collection
was excessive in scope. At the same time, additional data character-
izing the work environment might have been gathered. For example, it
might be appropriate to know where people are located vis-a-vis the
specific equipment they use and co-workers they meet regularly. Or it
may be useful to measure air flow or record the color of work surfaces.
Clearly, more attention should be given to developing a battery of ap-
propriate measures describing work environments and their specific
attributes.

We know from our analysis that responses to a number of questions
differed depending on the job classification and sex of workers. These
two items represent person characteristics shown in the conceptual
model in Chapter 2. Undoubtedly, other characteristics of individuals
would influence their responses to environmental conditions. Within
the context of research on person-environment relations, including
evaluation studies, efforts should be made to identify these other char-
acteristics that may act as a mediating influence on people’s responses.

We noted in Chapter 7 that some employees had difficulty in inter-
preting the drawings used in the questionnaire. The reader is reminded
that these drawings were used in the national study of office workers
and were selected for comparative purposes. We suspect that the draw-
ings would present difficulties for respondents in other settings as well,
Yet drawings within questionnaires can be useful in conveying ideas,
particularly those dealing with the physical environment. In light of
this, we believe that more basic research is needed on the appropriate-
ness of graphics in eliciting responses of people occupying work and
other environments.

Earlier, we mentioned that our efforts to disseminate preliminary
findings met with little interest. We are not certain whether this re-
flects the findings themselves, the mode of presentation, or the environ-
mental setting within which we were working. Our experience suggests
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that care should be taken in planning the content and process of the
feedback of evaluative data and that alternative dissemination strat-
egies be developed and tested in a variety of settings.

Finally, we suggest that efforts should be made to use the results of
evaluations in developing patterns of environmental attributes that in
turn can be used by designers in their planning activities.? Rarely are
designers able to work with discrete measures of environmental condi-
tions and people’s responses to them in designing buildings or other
places. Architects, for example, cannot assume that placing a worker in
proximity to a window will guarantee occupant satisfaction with the
work station. That decision must be balanced with other design con-
siderations, some of which may conflict with the original decision. The
placement of windows in a building, while offering people a view,
tends to increase energy use and creates high perimeter ratios. Win-
dows may also be a source of distraction for certain work-related tasks.

In our Federal Building evaluation, we have employed several dis-
crete environmental measures and have shown how employees re-
sponded to them. We have also examined several measures simulta-
neously in order to see their combined effects on people’s attitudes and
behaviors. In a more exploratory effort, we predefined a number of
work settings or patterns within the building and examined occupants’
responses to a variety of environmental conditions within each. In
essence, we have attempted to develop an empirically based definition
of patterns of work environmeants in one particular building.

Eight patterns or environmental zones were characterized. These are
shown in Figure 9.1. Two basic factors guided our zonal characteriza-
tion: an interest in reducing environmental data to a form understand-

FIGURE 9.1

Schematic Environmental Zones*

"Diagram is not a true representation of the building section.
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able to architects, and a recognition that in past studies office workers
have responded to a limited number of interrelated variables, such as
the presence or lack of views, lighting levels, and work station privacy.

Two environmental measures were used to define the zones: the type
of work setting and the degree to which the work stations in those set-
tings were connected to the exterior by sunlight or views. We defined
three types of work settings—industrial, conventional, and open of-
fices—and three kinds of connections to the exterior environment—
light and view, light and no view, and closed. The precise definition of
these conditions is shown in Appendix D, while Table 9.1 summarizes
the characteristics of the zones.

In order to determine if user responses were related to their zonal
locations within the building, a number of bivariate analyses were
considered. A sampling of the results is shown in Figure 9.2. Average
evaluation scores for two components of the work environment — agency
ambience and its functional arrangement — are presented for occupants
in each of the eight environmental zones. The figure also presents av-
erage scores covering the degree to which employees were bothered by
noise from within their own agency. In each instance, higher levels of
employee satisfaction were found in conventional office settings than in
open offices. Furthermore, workers in offices with vertical connections
to adjacent agencies (Zones 6 and 8) were more likely than workers
without such a connection or workers without natural light or views to
give negative responses. These findings are in line with the data pre-
sented in Chapter 7; conventional or closed-office settings seem to be
more conducive to worker satisfaction than open offices.

The findings also show that a setting having limited attributes con-
ducive to a satisfactory work environment can be evaluated relatively
favorably by its workers. The industrial environment occupied by the
postal carriers lacked a view to the outside, had no natural light, was
devoid of acoustical treatment, and had high levels of naise and worker
density. Yet, compared to people in open offices where these conditions
were more favorable, the postal workers rated their work environment
highly. In part, we suspect that postal workers were relatively content
with their work environment because of the limited time they spent
there and the nature of the work they performed while in the building.
Similarly, workers in open offices who spent the entire day at their
work stations were dissatisfied because their jobs demanded more pri-
vacy than was afforded by the conditions around them. This explora-
tion leads us to conclude that the nature of the work performed in en-
vironmental zones can be an important intervening factor in the satis-
faction people derive from their physical settings. In fact, the role of an



TABLE 9.1

Deseription of Environmental Zones

Number of
Zone  Work Setting  Outside Connection  Description Work Stations
Tg B B
3 3 E .
E g§ © R
5z § B2 Ex ¢
288 3% 35
1 ® @ Small private office with outside connection 20
2 o 9 Small private office without cutside connection 28
3 ® ® Postal mail sorting 44
4 @ @ Open office within 10 feet of lightwell and no agency above 22
5 o ® Open office with direct view of window and no agency below 28
6 ® [ Open office with direct view of window and ageney below window 18
7 ® ® Open office with no direct view of window and more than 10 feet from 74
lightwell
8 o o Open office within 10 feet of lightwell and agency above 26
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FIGURE 9.2

Relationships between Occupants’ Evaluations
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individual in terms of his or her work in explaining environmental assess-
ments has been suggested by the model presented in Chapter 2. Fur-
thermore, the model suggested that an individual’s organization, in-
cluding the tasks taking place within it, will interact with environ-
mental conditions to influence performance. The testing of this pro-
position should be an important goal in future evaluations of work
environments.

This chapter has presented the results of a systematic evaluation of a
built environment. We have examined the degree to which specific
purposes and objectives of the environment have been met. Each ob-
jective gleaned from the building’s sponsors and designers was con-
sidered in light of findings from an analysis of data covering the build-
ing and its users. A number of recommendations have been made on
the basis of the evaluation. These include the alleviation of problems
identified as part of the work, general guidelines for programming,
designing, and managing work environments, and federal office build-
ings in other settings and directions for future research.

Notes

1. An evaluation to test this hypothesis might be in order.

2. Christopher Alexander and his associates have referred to the use of “patterns”
when describing packages of spatial concepts that can be used in researching or creating
design solutions {Alexander et al., 1977). The patterns are composed of many physical
atiributes, which together define an environmental setting. That setting is likely to yield
particular behavior responses by ils users. For instance, a small work group is a pattern
used to describe an environment with less than half a dozen people and a set of physical
attributes. The pattern is reported to be functionally optimal and most satisfying to the
occupants. Alexander based his patterns on a combination of empirical research reported
by others and anthropological investigations.
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APPENDIX TABLE A.1
Building and Agency Evaluation Indexes

{Product-Moment Correlations)

Reliability
Evaluation Indexes Index {A) {B) (C) (D) Coeflicient?
Building Architectural Quality
{A) Attractive-unattractive (8a)" .67
(B) Good-poor design (8i) 72 55
(C) Stimulating-unstimulating spaces {8k) .70 .44 .50
(D) Pleasant-unpleasant (8f) a0 33 44 41
(E) Architectural quality (8d) .76 43 .59 .39 .44 .65
Building Upkeep
{A) Interior of building (8b) .89
(B) Exterior of building (8c¢) .86 .51 .69
Agency Ambience
(A} Space appearance (12} .90
(B) Pleasant physical surroundings {25j) .89 .62 75

¢ For a discussion of the coefficient of reliability, see Nunnally (1967).

b Numbers in parentheses refer to questionnaire items.
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APPENDIX TABLE A.2

Work Station Characteristic Evaluation Indexes
(Product-Moment Correlations)

Reliability
Evaluation Indexes Index (A) (B} Coefficient®
Lighting
(A) Lighting for work (23c)b .92
{(B) Location of ceiling (23d) BB .85
(C) Ceiling light glare (16k) 7 53 44 .82
Space
(A} Space available (23a) 87
(B) Surfuce area for work (23q) .87 .68
(C} Space for storage (23f) 81 .54 .56 .81
Aesthetics
(A) Attractiveness (23g) .88
(B} Overall aesthetic quality (23s) .83 .67
(C) Color of walls and partitions (23e} .82 57 .48 .80
Electrical Outlets
{A) Number (23n) .95
(B) Location (230) 94 .80 .89
Conversational Privacy
(A} Conversational privacy {23h) 78
(B) Hear co-worker discussions (25¢) .84 46
(C) Hear telephone conversations (25g) .83 44 68 .75
Furniture
(A} Materials for desks, tables and chairs (23b) 14
(B) Furniture style (23m) 83 47
{C) Comlort of chair (23r) .80 34 .51 .70

# For a discussion of the coefficient of reliability, see Nunnally (1967).
b Numbers in parentheses refer to questionnaire jtems,
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APPENDIX TABLE A.3

Individual Bothersome Indexes
(Product-Moment Correlations)

Reliability
Bothersome Indexes Index (A) (B) Coefficient?
Cwn Agency Noise
{A) Telephone bothersome {16a)® .79
(B) Equipment bothersome (]6c} .79 47
(C) Talk bothersome (16¢) .80 48 .44 72
Other Agency Noise
(A) Telephones bothersome (16h) 87
(B} Equipment hothersome (16d) .92 71
{C) Talk bothersome (16£) .89 63 .78 .88
Temperature Overcompensation
(A) Hot in winter {16q) .18
(B) Cold in summer (16m) .26 54 .60
Temperature Undercompensation
{A)y Hot in summer {161) .26
{B) Cold in winter (16n) 20 45 70
Distraction
(A) People walking around (16s) .84
(BY Furniture rearrangement (16t} 84 .43 .59
Air Quality
(A) Stuffy air (16r) 86
(B) Ventilation and air circulation {23t} 87 .58
(C) Air quality (23v) 86 .60 .77 82
Glare
(A) Glare from natural light {16j) 7
{B) Glare from ceiling lights (16k) .88 .33 50

® For a discussion of the coeflicient of reliability. sec Nunnally {1987).
b Numbers in perentheses refer to questionnaire items,
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Overall Bothersome Index
(Product-Moment Correlation)

Individual [tems and Bothersome Indexes

Reliability
Qverall Bothersome Index Index A B C D E F G " Coellicient®
{A) Own agency noise .35 54
{B) Other agency noise .52 14
(C) Temperature overcompensation .58 .18 ~.03
(D) Temperature undercompensation .48 .07 .04 .26
(E) Distractions .60 .54 .24 .22 .10
{F) Glare .55 .19 .20 15 .16 .32
(G) Stuffy air 67 .25 A1 35 38 33 .25
{H) Drafts 60 .27 - .04 A4 21 A5 33 .28
{I} Heat from the sun .55 A3 .00 37 5 .30 .32 23 27

¥ For a discussion of the coefficient of reliability, see Nunnally (1967).
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APPENDIX FIGURE A 1

Average Ratings of Personal Work Station Characteristics
{For Post Office and Building as a Whole)
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APPENDIX FIGURE A.2
Average Ratings of Personal Work Station Characteristics
(For IRS and Building as a Whole)
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APPENDIX FIGURE A.3

Average Ratings of Personal Work Station Characteristics
(For Military Recruiters and Building as a Whole)
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APPENDIX FICURE A.4

Average Ratings of Personal Work Station Characteristics
(For HCRS and Building as a Whole)
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APPENDIX FIGURE A.5

Average Ratings of Personal Work Station Characteristics
{For Social Security and Building as a Whole)
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APPENDIX FIGURE A.6

Average Ratings of Personal Work Station Characteristics
{For Weather Bureau and Building as a Whole)
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APPENDIX FIGURE A.7

Average Ratings of Personal Work Station Characteristics
{For the Small Agencies and Building as a Whole)
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Appendix D

Environmental Zone Definitions

Work Setting

Industrial. A classification of work setting used solely for the work
environment found in the Post Office. It refers to an environment with
no interior partitions and work stations separated primarily by func-
tional pieces of mail sorting equipment and moveable sorting carts.
The setting is characterized by high ceilings with exposed structural
steel, industrial flucrescent lighting, no carpeting and a highly reflec-
tive wall treatment.

Conventional. A work setting housing seven or fewer employees
within a self-contained and lockable room, separated from other indi-
viduals or agencies by full height partitions and secure entries. This
type of work setting is characterized by small, unified groups of people
or individuals that work in areas with full acoustical surface treatment,
privacy from other agencies, and well-defined work stations separated
from large numbers of other workers or the public.

Open offices. Qpen office work settings contain entire agencies or
groups of individuals that work in a large, common space. Although
the space has essentially the same physical amenities found in the con-
ventional settings, the open office is distinet from the conventional in
that no full height partitiuns separate the workers either from their
own agency co-workers or, in some cases, from adjacent agencies. The
open office is characterized by large, integrated work areas (with work
stations), separated by moveable or no partitions, and sharing a
common entrance and security system.
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240 EVALUATING BUILT ENVIRONMENTS
Exterior Environment Connection

Light and view. A condition defined by the presence of a vertical
glazed surface that allows the work station occupant to view the
exterior environment and receive natural sunlight. Two types of
natural lighting and view are defined as a) a south facing window
shared by a conventional work setting group or b) a north facing win-
dow wall shared by an open office work station group. It should be
noted that no conventional work station occupied by single 1nd1v1duals
had either of these connections to the exterior.

Light only. In instances where work stations are located more than
20 feet from vertical glazed areas but within 10 feet of an interior sky-
light or lightwell, the work station is defined as having a light connec-
tion only. This connection is characterized by the lack of an exterior
view, either because no vertical glazed surfaces are in sight or because
partitions or other work stations block an exterior view. The work
station is connected to the exterior in the sense that changing light
conditions can be detected and a partial view of the sky is afforded.

Closed. An environment characterized by the lack of direct contact
with the exterior, either through vertical windows or skylights. In some
instances, these work stations are located within agencies with no win-
dows or skylights at all or within areas of agencies far removed and vis-
ually separated from such connections to the exterior.
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