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SummaARy. Interiorscaping has been prevalent in office environments in the United States since
the 1960s. Historically, proponents of interior plantings have cited numerous benefits,
including improved employee morale, increased productivity, and reduced absenteeism when
plants are added to the workplace, despite little scientific research to support these claims.
Contemporary research is beginning to document some of these purported benefits of interior
plantings on human comfort, well-being, and productivity. If researchers continue to provide
concrete evidence that interaction with plants is directly linked to improved human health and
well-being, this information will provide further justification for the use of interior plants in a
variety of indoor work settings. With an ever-increasing emphasis by business managers on
minimizing costs, it is important for industry professionals to provide quantifiable justification
for the inclusion of plants in modern work environments.

ost people intuitively feel that contact with plants and nature

Is restorative to the human spirit (Fisher, 1990; Lewis,

1979, 1996). This common belief in the positive effects of
plants on people is evidenced by the widespread use of interior
plantscaping in office environments, particularly in those of large
businesses (Lewis, 1979; Marchant, 1982; Scrivens, 1980; Shoemaker
et al., 1992; Snyder, 1995).

Interior planting has been prevalent in these work settings since the
1960s, when the “office landscape,” characterized by the abundant
use of large, potted plants to separate workspaces, became popular in
the United States (Snyder, 1995; Sundstrom, 1986). Since then,
corporate managers, interior designers, and horticulturists have pro-
moted the practice (Conklin, 1972, 1978; Jaeger, 1969; Marchant,
1982; Rodgers; 1968; Scrivens, 1980; Snyder, 1995; Tresch, 1971;
Zanardelli, 1969).
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They have claimed, for example,
thatemployee morale, productivity, and
efficiency are improved, and absentee-
ism is reduced, when plants are present
in the workplace, despite scant scientific
research to support these claims. Some
of these proponents cite case studies
using self-reported ratings by employ-
ees and supervisors as justification for
interior plantings. They believe that
plants create a more pleasant working
environment, thereby promoting the
conditions for improved worker pro-
ductivity. Compared to the costs of
employee salaries and benefits, interior
landscaping appears to be an economi-
cal company expenditure and a prudent
investment in both the company and its
employees (Snyder, 1995).

What are the origins of interior
plantscaping in the workplace and what
evidence is there to support the positive
claims regarding the impact of these
interiorscapes? A glimpse into the his-
tory of this practice and the research that
has been conducted may help explain its
predominance and also provide direc-
tion for further scientific research. With
an ever-increasing emphasis by business
managers on minimizing costs, it is
important for industry professionals to
be able to provide quantifiable justifica-
tion for the inclusion of plants in mod-
ern work environments.

History of the office
landscape

During the late 1950s, the office
landscape, or Burolandschaft, approach
to office planning was developed and
widely implemented in West Germany
(Pile,1976,1977,1978; Rodgers, 1968;
Snyder, 1995). The concept was devel-
oped by the Quickborner Team for
Planning and Organization, a group of
management consultants and designers
who specialized in office organization
(Pile, 1976, 1977, 1978). They be-
lieved that the physical design of the
office environment played a significant
role in work processes, and that effi-
ciency and productivity could be maxi-
mized by enhancing communication
among employees (Howard, 1972; Pile,
1976, 1978). They studied interaction
among individuals in an organization
over time and used actual communica-
tion patterns for planning the physical
space (Pile, 1976, 1977, 1978). One of
their primary goals was to create a pleas-
ant workplace that provided visual and
physical comfort through the use of
interior plants (Duffy, 1969; Snyder,

1995). To this end, the Quickborner
Team developed a set of 68 rules for
developing an office landscape (Pile,
1978).

In the characteristic Quickborner
design, large foliage plants were densely
installed to screen work areas, define
circulation routes, and separate work-
stations (Pile, 1978; Rodgers, 1968;
Snyder, 1995). The plants softened the
atmosphere of the office, introduced
natural elements to an otherwise stark
environment, gave more privacy to the
worker, and served an acoustical pur-
pose, as well (Boje, 1971; Jaeger, 1969;
Pile, 1976, 1978; Rodgers, 1968;
Snyder, 1995). The ability of the plants
to improve air quality by absorbing
carbon dioxide was noted as an addi-
tional benefit (Boje, 1971).

The landscaped office was unique
among office designs of the time. It was
an “open” office, with irregularly clus-
tered workspaces separated by plants
and employees grouped according to
theirwork relationshipsand needs, rather
than by formal patterns established by
organizational charts (Pile, 1978). Un-
like the traditional office, typified by its
linear layout, there were no stationary
partitions, walls, or private offices to
inhibit communication among workers
(Duffy, 1969; Pile, 1976, 1978). Office
landscape proponents were critical of
conventional offices, because they be-
lieved that these designs inhibited pro-
ductivity and creative interaction (Pile,
1976, 1978).

In the conventional office, an
employee’sstatus, or rank, wasextremely
important. It was customary for manag-
ers and supervisors to be rewarded for
their accomplishments with private of-
fices (Pile, 1977, 1978). The
Quickborner team believed that worker
preoccupation with status could inter-
fere with efficiency, because employees
would concentrate more time on office
politics and obtaining a private
workspace than on working produc-
tively (Pile, 1978). They believed that
eliminating private offices through use
of the office landscape design would
alleviate this problem.

Accounts of office landscapes in
Germany reported improved employee
morale, job satisfaction, and efficiency,
and decreased absenteeism when plants
were present compared to conventional,
unplanted offices (Boje, 1971; Conkilin,
1972, 1978; Duffy, 1969; Pile, 1976).
In one survey of 1,220 German office
workers, while a majority reported that
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their attitudes toward work, their out-
put, and the numbers of errors that they
made were unchanged from previous
office settings, they also responded that
the landscaped offices were “pleasant to
livein” and that there were “justenough
(plants) to make the office pleasant”
(Boje, 1971).

Office landscapes soon began to
appear in other areas across Europe,
particularly in the Scandinavian coun-
triesand England (Pile, 1976). Reports
from these office landscapes also were
promising.

Major test cases of office
landscaping in the United
States

Office landscaping based on the
Quickborner model began to appear in
the United States in the early 1960’s. It
initially was received with skepticism,
because it differed quite radically from
predominant office designs of the time
and many planners considered its rules
too restrictive (Pile, 1976, 1978).

During 1967-71, many largecom-
panies in the United States, principally
those with international operations that
knew firsthand of the European studies,
began to experiment with office land-
scapes (Jaeger, 1969; Pile, 1976, 1978;
Rodgers, 1968). The first experiment
was built in 1967 for DuPont in
Wilmington, Del. (Pile, 1977, 1978).
This test space occupied one floor of an
office building; the remaining floors
contained conventional offices. Em-
ployee reactions to the trial were gener-
ally positive, praising its improved flex-
ibility, reduced renovation and installa-
tion costs, and increased office efficiency
(Jaeger, 1969; Rodgers, 1968). How-
ever, many senior employees, who had
forfeited their private offices, complained
ofalack of privacy (Pile, 1978). DuPont
did not adopt the office landscape per-
manently and eventually moved the ex-
perimental group into conventional of-
fices (Pile, 1977). Similar cost and op-
erational efficiencies were noted that
same year duringacomprehensive evalu-
ation of office landscaping at the U.S.
Department of Labor in Washington,
D.C. (Pile, 1977).

In 1968, more major office land-
scape studies were conducted. Two of
the most important were those con-
ducted for the Port Authority of New
Yorkand for Eastman Kodak (Pile, 1976,
1978). Employees in both tests reacted
positively toward the appearance of the

83



new designs, and improved communi-
cation and interaction were reported.
For the Port Authority, installation costs
were reduced by approximately 60%
and moving costs were reduced by about
97% compared to the traditional office.
For both studies, there were some prob-
lems. At the Port Authority, there was
no increase in worker efficiency, pro-
ductivity, or attitudes toward work
(Howard, 1972; Pile, 1976). At Kodak,
there were negative responses related to
privacy issues, similar to those that sur-
faced in the earlier DuPont study. The
overallemployee response to these stud-
ies was, however, quite favorable, and
both organizations widely integrated
office landscaping in their workplaces
(Pile, 1976).

For the next several years, office
landscape test installations continued,
often with mixed results. At Montgom-
ery Ward’s headquarters in Chicago,
responses were overwhelmingly nega-
tive. Employees liked the appearance of
the office landscape, but otherwise rated
it as noisier, less efficient, and less prac-
tical than their old offices. Despite these
reactions, Montgomery Ward’s head-
guarters was designed as an office land-
scape (Pile, 1976). At the Celanese Cor-
poration in New York, employee reac-
tions were generally positive, but they
complained of alack of privacy. Celanese
did not implement office landscaping in
their new offices (Pile, 1976). Similar
reactions were noted in an office land-
scape study at the IBM World Trade
Americas/Far East Corporation Head-
guarters in Mt. Pleasant, N.Y., which
was designed in close consultation with
the Quickborner Team and included
approximately 800 planters and a full-
time gardener to care for the plants
(Pile, 1977). Employees were pleased
with the flexibility and ease with which
workstations could be continually re-
vised and relocated, but noise and loss of
privacy were concerns.

What happened to office
landscaping?

Feedback from the office landscape
trials was mixed. Proponents cited its
attractiveness, flexibility, efficient use of
space, improved employee morale and
productivity, and lower installation costs
(Brill et al., 1972; Jaeger, 1969;
Zanardelli, 1969). Critics complained
ofincreased noise and less privacy, which
impeded productivity. These contradic-
tory reports, coupled with the lack of
guantitativeimprovementsinemployee
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morale, efficiency, orwork habits, caused
office landscaping to lose supportamong
office planners (Howard, 1972; Pile,
1976,1977). Inthe years that followed,
office landscapes began to vary drasti-
cally from the original Quickborner
designs. Some remained fully open of-
fice landscapes, while others assumed
characteristics common to both open
and conventional offices (Pile, 1976).
In many, plants began to play a second-
ary role to furniture systems.

The original goals of improved
communication, efficiency, and produc-
tivity were replaced as office landscaping
began to be marketed as new furniture
design, specifically, as open planning
(Howard, 1972). Open plan offices did
not require that foliage plants be inte-
grated in the design (Boje, 1971). In
many cases, the terms office landscaping
and open planning appear to have been
used interchangeably (Pile, 1976). Stud-
ies of some “office landscapes” actually
appear to be evaluations of office furni-
ture systems.

While the office landscape was pro-
moted as being quite flexible, many of
the components of its physical struc-
ture, such as the partitions and planters,
were not, in reality, easily moved
(Sommer, 1974). The social structure
of the organization also was often in-
flexible, with many high-ranking em-
ployees unwilling to accept office land-
scape philosophy and reluctant to forfeit
their private offices (Sommer, 1974).
Evenwithout private offices, the pursuit
of status continued in the office land-
scape. Status levels among employees
could be readily determined by the place-
ment, quality, and quantity of items
such as plants and furniture (Pile, 1977;
Rodgers, 1968; Sommer, 1974,
Zanardelli, 1969). The placement of
large foliage plants, in particular, be-
came a significant indicator of status
(Snyder, 1995). For example, managers
were given clusters of large floor plants
for screening their work areas, whereas
supportstaffwere provided with smaller
tabletop plantsthat provided less screen-

ing.

Weaknesses in the early
evaluations of office
landscapes

Many of the office landscape tests
in the 1960s and 1970s were case stud-
ies relying on anecdotal evidence and
self-reported evaluations from employ-
ees. Few of them utilized control groups.

Certainly, none of them could be con-
sidered double-blind experiments, where
neither the subjects nor the experiment-
ers know which is the experimental
group and which is the control (Babbie,
1989). Mostimportantly, none of them
appear to have examined the effects of
the plants alone, without the confound-
ing effects of new furniture, lighting, or
equipment.

The influence of being studied, a
phenomenon known as the Hawthorne
effect, was also a significant consider-
ation in these studies (Babbie, 1989;
Pile, 1977; Sommer, 1983). Subjects
act differently if they know they are
being studied and, in some studies,
workers have performed at a higher rate
when they knew that they were moni-
tored (Babbie, 1989; Pile, 1977). Many
participants of office landscape studies
were biased and knew that they were
being tested. Responses were also influ-
enced by both employee morale and the
management’s attitudes toward office
landscapes prior to the installation (Boje,
1971, Pile,1977). Disgruntled employ-
ees tended to react negatively toward
office landscaping, while those who en-
joyed their jobs were more likely to react
positively (Pile, 1976).

The ambiguous nature of the con-
cept of productivity and its measure-
ment also made evaluation of employee
performance in the office landscape dif-
ficult (Boje, 1971; Pile, 1976, 1977;
Sommer, 1974). Even the European
studies, which appear to have been the
catalyst for the American installations,
seem to lack concrete data to support
claims for increased office productivity
(Boje, 1971). There appear to be no
studies where worker productivity was
monitored before and after the installa-
tion of the office landscape, and true
control groups were nonexistent (Boje,
1971). Furthermore, job responsibili-
tiesand personal work habitsvary greatly,
and employee performance in different
work settings is highly individualized
(Sommer, 1974).

Despite the limitations of these
studies, claims of improved worker pro-
ductivity in landscaped offices and work
areas have persisted since the 1970s
(Conklin, 1972,1978; Marchant, 1982;
Scrivens, 1980; Snyder, 1995). Appar-
ently, some early proponents believed
that the plants, specifically, were re-
sponsible for the term office landscape
(Duffy, 1969; Rodgers, 1968). Pile
(1978) notes that “the presence of many
plants and the irregularity of patterns
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are, of course, the basis for the term
‘landscape’—the pattern of parks,
woods, or forests rather than those of a
grid-iron street layout.” Inany case, it is
likely that many proponents, believing
intuitively that plants are vital to human
well-being and hearing the remarkable
reports from installations in Germany,
attributed the benefits to the plants,
thereby encouraging the widespread
inclusion of interior plants in office en-
vironments in the United States.

More recent studies on
office landscaping

Studiesthatare nowappearing have
been conducted using valid experimen-
tal designs. Some accomplish this by
reducing the magnitude of the question
to be addressed, focusing on specific,
limited aspects of human responses to
interiorscapes. For example, some re-
search has focused specifically on the
effects of working in the windowless
environments typical of many offices.
Such studies have shown that people in
windowless offices appear to use objects
found in nature, such as plants, as “‘win-
dow substitutes” (Biner et al., 1993).
Some researchers hypothesize that work-
ers in these settings compensate for a
lack of windows by decorating their
workspaces with visual materials domi-
nated by nature themes (Heerwagen
and Orians, 1986; Sommer, 1974). Re-
search examining human productivity
in the isolation and confinement of
space environments notes that interior
decor with visual pattern features com-
mon in natural landscapes can reduce
the physiological stress caused by men-
tal work (Wise and Rosenberg, 1988).
In such environments, pictures of natu-
ral views serve, to some extent, as substi-
tutes forwindows (Clearwater and Coss,
1991).

Whether people in ordinary work
settingsactually compensate for alack of
windows by adding plants is unclear.
However, plants are widely used to
personalize and decorate offices, and
they are important in improving satis-
faction with indoor space (Biner et al.,
1993; Jankowski, 1980; Laviana et al.,
1983; Mateja, 1988; Shoemaker et al.,
1992). Living plants provide visual re-
lief to the stark interiors of many mod-
ern offices (Snyder, 1995), and their
presence has been shown to have a
positive effect on the perceived attitudes
projected in a business environment
(Aitken and Palmer, 1989).

Other studies have used experi-

mental conditions to focus more specifi-
cally on the natural elements that were
part of the office landscaping concept.
Such studies, for example, have docu-
mented that simply viewing plants or
outdoor scenes with vegetation can be
stress-reducing or can promote positive
responses (Honeyman, 1992;
Tennessenand Cimprich, 1995; Ulrich,
1981; Ulrich et al., 1991).

Contemporary research studies
using controlled conditions are also
documenting the effects of working in
indoor environments that contain live
plants on people’s behavior and atti-
tudes. In recent research in the United
States, experimental participants were
found to be more productive, less
stressed, and more attentive while per-
forming a specific computer task in an
interiorscaped room than their counter-
parts in the same room without interior
plants (Lohr et al., 1996). Also, in the
same environment, dust accumulation
was less when interior plants were
present, providing improved air quality
for the occupants (Lohr and Pearson-
Mims, 1996).

Not all studies confirm such posi-
tive impacts from adding plants. Shoe-
maker etal. (1992) examined the effects
of interiorscaping one floor of an office
complex compared to another floor of
the office that was decorated with pho-
tographs. This study did not find a
significantimpact from the interior treat-
ments on workers’ self-reported opin-
ions or attitudes toward the work envi-
ronment. The authors speculated that
the newness of the office complex could
have produced a ceiling effect, with all
employees feeling so good about the
new space, that the questionnaire used
in this study may not have been able to
detecta positive response to plants, even
if it really existed. The authors also
noted that low response rates may have
contributed to the lack of significance.

Looking for responses to plants
under actual working conditions is a
difficult undertaking (Sommer, 1983).
Experiments designed with sufficient
statistical power to document effects
under such variable conditions require
many subjects or a large treatment ef-
fect. Even increasing the number of
floors used in the study by Shoemaker et
al. (1992) and increasing the question-
naire return rate could have resulted in
insufficient observations to measure dif-
ferences in this type of study. The ex-
perimental protocol used in the Shoe-
maker study is a good model for this
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type of research under actual working
conditions, but it also demonstrates the
difficulties involved in such an under-
taking. A recent experiment in Europe
used asimilar experimental design; with
more people completing the study, the
authors were able to document that
health complaints, such as coughing
and itchy skin, were reduced when plants
were added to an office environment
(Fjeld et al., 1998).

Larsen et al. (1998) analyzed the
effects of interior plants on participants’
productivity, attitudes toward a
workspace, and overall mood in an of-
fice environment under controlled con-
ditions. Their results found significantly
improved qualitative effects, including
self-reported mood, perceived office
attractiveness, and perceived comfort
when plants were present than when
they were not present; however, the
actual performance on a productivity
task decreased when the number of
plantsadded to the workspace increased.
Theauthorsspeculated that there might
have been too many plants, increasing
the subject’s distraction from the pro-
ductivity task. They also noted that their
productivity task, crossing out specific
letters in a sample of type, did not
require much mental effort. The task
was only followed for 3 min, which the
authors note is probably too short a
time frame for mental fatigue to de-
velop. This experiment, also using good
protocol, demonstrates some of the dif-
ficulties that can occur when testing the
effects of productivity under artificial
conditions.

More research is needed to expand
and clarify the effects of plantsin offices.
Research under both actual working
conditions and controlled conditions
will be needed before we can fully un-
derstand the impacts of using plants in
the work environment.

Conclusions

Interior plants undoubtedly have
been, and continue to be, an important
component of the American office envi-
ronment. Research is beginning to sci-
entifically document the benefits of in-
terior plantings to human comfort, well-
being, and productivity (Fjeld et al.,
1998; Lohr et al., 1996; Shoemaker et
al., 1992), but this research area clearly
requires more study. If researchers can
continue to provide concrete evidence
that interaction with plants is directly
linked to improved human health and
well-being, this information could pro-
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vide further justification for the use of
interior plants in a variety of indoor
work settings (Lohr, 1995; Lohr and
Relf, 1993). Asaresult, all aspects of the
interior plant industry, including pro-
duction, sales, design, and maintenance,
will have the potential to expand their
markets (Brown, 1990; Relf, 1990).
Ultimately, the improved working envi-
ronment created by interiorscaping will
contribute to an enhanced quality of life
for employees.
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