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Abstract

In recent years, planners have become increasingly involved in issues related to solid waste and the need to develop
comprehensive waste management programs. Policy options have been suggested for reducing consumption—an impor-
tant mechanism for addressing the solid waste disposal problem. These options range from educational programs which
encourage individuals and organizations to voluntarily minimize consumer waste to regulations that mandate waste re-
duction behavior, including recycling, resource reduction, and re-use. In deciding among policy options, planners need to
understand those factors that are likely to influence these behaviors in different settings. Although there is a growing body
of research covering factors which influence household recycling, determinants of recycling in the workplace are largely
unknown.

In this paper, a model displaying factors that may contribute to recycling behavior in the office is presented. Components
of the model are then analyzed using data from questionnaires administered to 1788 office workers in 32 organizations in
the Taipei metropolitan area. The role of prior recycling experience at home and the organizational and physical context
of workplaces in determining office recycling rates are analyzed, as are relationships between environmental attitudes and
motivations and recycling practices. Finally, policy options (i.e. educational programs, financial incentives, establishing

social norms) for conserving resource
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Introduction

Prior to the 1992 Earth Summit in Brazil, a
New York Times article suggested that homo
sapiens rivals the movement of continents,
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ages as an agent of global change (Stevens,
). The forces of population growth to-

gether with industrialization and urbamzatlon
have been accompanied by emissions of sub-
stances such as carbon dioxide and sulfur into
the atmosphere, the seeping of toxic wastes into
our soils and water bodies, and the consump-
tion of land for urban development. Similarly,
the burning of fossil fuels and forests have been
releasing heat-trapping carbon dioxide faster
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than it can be absorbed by oceans and plants.
While few of these global environmental

problems resulting from human activity are

currently being addressed by urban and re-

gional planners many are indirectly linked to

some of the challenges planners throughout the

world are facing today. In th is paper, we briefly

the
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discuss linkages betwe
wastes, an issue of growing importance to

planners dealing with municipal landfill, and
recycling. Solid waste disposal is also a global
problem, although it is most pronounced in in-
dustrialized countries such as the United States
where the amount of municipal solid waste per
capita is greater than in any other nation (US
Environmental Protection Agency, 1990). We
next review the literature covering the effects
of environmental attitudes on behavior and
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more specifically, determinants of recycling
behavior. A model is then presented suggesting
relationships between natural resource deple-
tion, product consumption and disposal, solid
waste reduction, and the potential role of pol-
icy, planning, and design. Finally, an empirical
study examining elements of the model is pre-
sented. Specifically, the study considers the ex-
tent to wh1ch attitudes and motivations to-
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(e.g. recycling programs) are a sociated with
recycling. Determinants of ind dnal and or-
ganizational recycling behav1o n the context
of office environments in Taiwan are

examined.

Linking solid waste disposal and recycling

In recent years, the disposal of solid waste,
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attention as disposal costs have increased and

landfill canacity and lacatinn have hecame
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hotly debated political issues. The problem is
expected to intensify in the future. Current es-
timates are that 80% of the existing permitted
landfills in the US will reach capacity and close
within 20 years (US Congress, Office of Tech-
nology Assessment, 1989).

Similarly, solid waste resource reduction as
a means of minimizing the amount of waste re-
turning to the environment has become a com-
mon activity in many communities and house-
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Brussalis and Heumann (1991) have identi-
fied several ontions for consideration hv nlan-
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ners and policy makers in their efforts to re-
duce and better manage the flow of solid waste
at the community level. These options taken
together constitute elements of a comprehen-
sive waste management plan and warrant the
attention of urban and regional planners. Two
key elements of the plan are the encourage-
ment of consumers to engage in source reduc-
tion activities Uy estauuauing recycung pro-
grams and the creation of educational/

[- 3T 10 ¥ ppa v .
VYL vEarans, 1. -J. L.et’ / Lunu.uuye unu uruu n

Planning 26 (1993) 203-214
awareness programs aimed at the individual
and the corporate consumer.

Recycling programs can affect consumptive
as well as recycling behaviors which ultimately
impact on both natural resource utilization and
the landfill problem. For community recycling
programs to be successful, ease of access is a
key requiremeni and has typically been
achieved through regular curbside pick-ups
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The planning of a successful educational/
awareness program req uires an nnderqmndmo

of consumers themselves, including their waste
disposal practices, their environmental atti-
tudes, and relationships between the two.

Environmental attitudes as determinants of
behavior

Most researchers are in agreement that rela-
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those factors that are most likely to contribute
to environmentally appropriate behaviors. This
lack of understanding is not attributable to the
paucity of research on the subject. In fact, there
has been much research covering environmen-
tal attitudes and behavior over the past 20 years
(e.g. Constantini and Hanf, 1972; Sharma et
al., 1975; Ajzen and Fishbein, 1980; Van Liere

and Duniap, 1980; Heberiein, 1981; Oskamp,
1983; Hines et al., 1986-1987; Vining and
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literature on attitude co n51stency may help in
understanding our inabili

links between env1ronmental attltudes and en-
vironmentally appropriate behavior.
According to several attitude theorists, there
is a tendency toward consistency in our cogni-
tive structure. For instance, Festinger (1957)
suggests that attitude inconsistency is seen as
an active force which individuals try to reduce
or avoid. However, substantial inconsistencies
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LaPiere, 1934; Wicker, 1969). However, when
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all other factors stay the same, most research-
ers believe that a person’s cognitive structure
tends toward consistency (Heberlein, 1981).
The evidence of attitude-behavior inconsis-
tency has generated various reactions. One re-
action involves retrospection of conceptual and
methodological issues that might clarify rela-
tions between attitudes and behavior. This
represents an important change in the focus of
research—a change from studying whether or
not attitudes are related to behavior to study-
ing the conditions under which attitudes and
behavior co-vary. Weigel (1985) identifies
three types of issues worthy of consideration:
(1) methodological issues in previous atti-
tude-behavior studies that could have over-
stated the attitude-behavior inconsistencies
observed;
(2) the other-variable issue that, when func-
tioning, could counteract and diminish the im-
pact of attitudes on behavior;
(3) the behavioral criterion issue.
Obviously, relationships between attitudes
and behavior are more complicated than gen-
erally have been recognized. Nonetheless, sub-
stantial relationships can be found when two
necessary conditions are met in conducting the
research (Weigel, 1985). First, a high-quality
attitude measure must be employed. Evidence
of internal consistency of the attitude measure
should be supplied by the researchers. It is also
desirable that evidence of the test-retest relia-
bility and validity of the measure, derived from
independent samples, should be provided.
The second condition is that the behavioral
criterion should reflect an action domain of
comparable breadth to the attitude domain
under study. If the attitude measure focuses on
the subject’s evaluation of a given behavior,
then observations of the subject’s exhibition or
non-exhibition of that behavior represent a le-
gitimate criterion measure. However, if the at-
titude measure focuses on the subject’s evalu-
ation of an object, then only multiple
observations of heterogeneous behaviors with
respect to that object constitute an appropriate
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criterion. For example, if we want to under-
stand relationships between workers’ attitudes
toward office recycling and what they do, we
need to measure several types of recycling be-
havior in office environments, rather than rely
on a single behavioral measure.

Understanding factors influencing recycling
behavior

Numerous studies have examined conser-
vation behavior, including household recy-
cling and its socio-psychological determinants.
For example, general environmental attitudes
have played a large part in studies of conser-
vation behavior (Heberlein, 1981; Weigel,
1985) with most investigators agreeing that
positive attitudes, including the importance of
a specific behavior can be useful predictors of
that behavior.

It has also been shown that selected motiva-
tions are likely to predict conservation prac-
tices. Whereas some studies have reported
modest correlations between economic incen-
tives and conservation behavior (Hines et al.,
1986-1987), others note that monetary re-
wards are highly successful in reinforcing be-
haviors such as energy conservation (e.g. Wi-
nett and Neale, 1979). According to some
researchers however, monetary incentives only
have a temporary effect—conservation behav-
ior returns to baseline levels after the rewards
are withdrawn (Jacobs and Bailey, 1982-1983;
De Young, 1986; Katzev and Johnson, 1987).
These somewhat contradictory findings sug-
gest the need for further research to clarify the
importance of economic incentives and moti-
vations in contributing to desirable conserva-
tion behavior such as recycling.

Whereas most studies of recycling behavior
have focused on the household or solid waste
resource reduction in residential settings, we
know of no such studies that have occurred in
the context of office environments. Our point
of departure, therefore, is to understand atti-
tudes and motivations as possible determi-
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nants of recycling in this non-residential set-
ting where vast amounts of paper and other
products are used in both developed and newly
industrialized countries. Similarly, we want to
understand the connection between office re-
cycling, recycling practices at home, and the
organizational and environmental context of
the office worker. Although the extent to which
these factors are managed is debatable, it is
clear that the amount of recycling (and prod-
uct reduction and re-use) that takes place in
offices can have a significant impact on
landfills.

A framework within which the research was
conducted is shown in Fig. 1 and was devel-
oped as part of a broader investigation of link-
ages between resource depletion (i.e. defores-
tation), the production of paper products and
their consumption in the office environment,
and efforts to minimize paper disposal through
waste management programs involving source
reduction, re-use, and recycling (Lee, 1992).
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By source reduction, we mean decreasing
product consumption, increasing product du-
rability, and using fewer resources in product
production and packaging. Re-use involves
both direct consumer re-use of products (e.g.
writing on the back side of paper) and com-
posting, whereas recycling includes source sep-
aration recycling (e.g. newspapers) and indi-
rect re-use of products (e.g. use of returnable
containers ). The model shows that imported
waste paper and forests are sources of paper
products which can either be used in offices
(i.e. office paper) or elsewhere. The re-use and
recycling of office paper is shown to impact on
the amount of paper that is incinerated and
eventually disposed of. Finally, the model
shows how various interventions (i.e. policies,
plans, and designs) can potentially alter recy-
cling practices through changes in individual
attitudes and motivations and the organiza-
tional/physical context within which individ-
uals operate.
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Fig. 1. Framework for linking natural resources, solid waste souirce reduction and selected points of intervention.
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Relationships shown in the upper portion of
Fig. 1 and highlighted in Fig. 2 are examined
using data from a 1991 survey of office orga-
nizations and their workers. The survey was
conducted in Taipei, the capital of Taiwan—a
country characterized by rapid industrializa-
tion, rising living standards, the depletion of
natural resources, and a myriad of environ-
mental problems, not unnoticed by the resi-
dent population.

Thirty-two organizations in the Taipei met-

Prior

Organizational/
Physical
Context

T ———— Recycling

Behavior
/

@/
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Fig. 2. Factors predicting recycling behavior in offices.

Table 1

Demographic characteristics of Taiwanese respondents

Item Descriptive statistics

Sex Male (49.8%), Female (50.2%) (n=1788)

Age Under 30 (36.0%), 30-39 (41.8%), 40-49
(13.5%), 50-59 (5.7%), over 60 (3.0%)
n=1788 )

Education Primary school (0.1%), Junior high school
(0.9%), Senior high school or vocational school
(14.5%), Junior coilege (22.7%), University
(44.9%), Graduate school or above (16.9%)

(n=1774)

Job Managerial (14.0%), Professional (26.7%),
Researcher (2 7%), Secretary (6.2%), clerk
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and others (7.6%) (n=1747)

ropolitan area were identified and divided into
WO groups—those having recycling programs
(n=15) and those without programs (n=17).
Self-administered questionnaires were distrib-
uted to all workers in organizations employing
fewer than 30 people; for organizations em-
ploying 30 or more people, a probability sam-
ple of workers was selected and given ques-
tionnaires. A total of 1788 questionnaires was
PO . SR R AQ/S
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Male and female respondents were equally
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respondents (36% ) was under 30 years of age,
four in ten were in their 30s, one in seven was
in his/her 40s, and 9% of the respondents were
50 years of age or older. Approximately three
in five had at least one university degree,
whereas one in six had no more than a high
school degree. One out of seven workers
(14.0%) was in a managerial position, one
quarter were professional workers, two in five
were clerks, and 6.2% were secretaries (see Ta-

1.la 1
ble 1).
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tions designed to measure each of the concepts
shown in F'1o 2. Whereas office recvcling is de-
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picted by recychng behavior’ in the model,
household recycling is viewed as an antecedent
and therefore is shown as ‘prior experience’!
In order to study the influence of the physical
setting on office recycling, questions about the
office layout, depicted as ‘physical context’,
were asked, whereas ‘organizational context’
refers to the presence or absence of a recycling
program in the organization. Finally, ques-
tions were included to measure workers’ atti-
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'Whereas office recycling was initiated in the private sector
and in governmental offices in the 1990s, household recy-
cling has been widely practiced in Taiwan since World War
II. Furthermore, respondents in the study reported a long his-
tory of recycling at home. Household recycling is therefore
used as a measure of ‘prior experience’ in the model.
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cling. A more detailed discussion of each of
these concepts follows.

Office and household recycling
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to which they recycled several products in the
office and at home. These products included
newspapers, aluminum cans, glass containers,
plastic bottles, and computer/office paper.
Questions about re-using paper, double-sided
copying, encouraging co-workers to recycle,
and using one’s own cup as opposed to a paper
cup were also asked.

As shown in the first part of Table 2, house-
hold recycling of three main products is widely
practiced among the sample of Taiwanese of-
fice orkers. Four in five said they recycle
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were recycled by somewhat less than half
(45%) of the Taiwan respondents, and a third
indicated that they recycle aluminum cans.

Household recycling is not new to Taiwan.
The practice was widely encouraged following
World War II when the government recog-
nized that natural resources were in short sup-
ply. Residents recycled and re-used the few
consumer products available to them. This long
history of household recycling was substanti-
ated by survey w"p“ndents

Approximately the same sequencing of waste

materials that was recve l d at home was recv-
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cled in the office (see Table 2). About nine in
ten office workers indicated that they recycle
computer/office paper at work, a third said
they recycle glass containers, while a some-
what smaller proportion (29%) recycle alu-
minum cans>.

As a first step in examining relationships be-
tween office recycling and home recycling
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2Prior to 1980, people sold their old newspapers, scrap metal,
etc. to collectors, but not their used glass bottles or aluminum
cans. Today, households save all these used materials and bring
them to recycling centers, not for economic reasons but for
environmental reasons. In office settings where computer and
office paper is widely used, workers are more likely to recycle
paper than other materials.
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Table 2
Percentage of Taiwanese respondents who recycle at home and
at work

Percentage

Household recycling! (n=1788)

Newspapers 82

Glass containers

Aluminum cans 35
Office recycling? (n=1788)

Computer and office paper 89

Giass containers 34

Aluminum cans 29
Office recycling index (ORI)? (n=1788)

Frequent recyclers 16.3

Occasional recyclers 66.2

Infrequent recyclers 17.5
Household recycling index (HRI)* (n=1788)

Frequent recyclers 64.0

Occasional recyclers 26.9

Infrequent recyclers 9.1

'The question was “And how often do you do the following
AT HOME?” The three response categories were: regularly,
occasionally, and never. Data reported here cover the regu-
larly and occasionally response.

2The question was ‘“‘Here are some questions about recycling
and the re-use of things found around offices. Please indicate

how often do vou do the followine while at work”. The three
n dC you ¢o tne fciiowing wane at

response categories were: regularly, occasionally, and never.
Data reported here combine the regularly and occasionally
responses.

*The office recycling index covers the degree to which various
products are recycled and reused. Questions deal with the re-
cycling of newspaper, aluminum cans, glass containers, PET
bottles, computer/office paper, the re-use of paper, double-
sided copying, and using one’s own cup as opposed to a paper
cup.

“The household recycling index covers the degree to which
newspapers, paper/paperboard, aluminum cans, glass con-
tainers, PET bottles are recycled, and paper is re-used.

(prior experience ), indices were developed re-
ﬂecting the degree to which people in the sam-
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spondent’s answers to eight questions about the
extent to which they recycled and re-used of-
fice materials, an ofﬁce recycling index (ORI)
was created with individual scores ranging
from 0 to 16. Similarly, a household recycling
index (HRI) was created using the same pro-
cedure. Based on the distribution of index
scores for office and home recycling, respond-
ents were grouped into three categories to
characterize their household and office recy-
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cling practices. These were frequent recyclers,
occasional recyclers, and infrequent recyclers.

As shown in the third part of Table 2, about
one in six Taiwanese (16.3%) were classified
as frequent recyclers at work, two-thirds recy-
cled occasionally, and nearly one in five were
classified as infrequent recyclers. In the home
setting, two-thirds (64%) were frequent recy-
clers, a quarter (26. 9%) were occasional recy-
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recyclers. These data suggest that the Tai-

wanese office worker is more actively involved

in household recycling than in recycling at
work.

Office layout
Two questions pertaining to the layout of the
office were included in the questionnaire. Re-
spondents were asked to indicate whether they
agreed or disagreed with the foliowing state-
ments using a five-point Likert scaie ranging
from strongly agree to strongly disagree' “The
Q0T oo vy vyrnarls mlana smaal-ao 3¢ Anoxr

~f
arrangement of my work place makes it Casy

for me to recycle,” and “It is ¢ onvement for
me to rpr‘vole at work” (see upper panel of Ta-

ble 3).

When asked about the arrangement of their
work place for ease of recycling, about half of
the respondents agreed, whereas only one in six
(15.6%) disagreed. Similarly, approximately
half of the respondents agreed that it was con-
venient for them to recycle at work and one in
five disagreed.

Environmental attitudes

1o0ht ro, As or 1torm aro cad +
Eight agree-disagree items were used to

measure general environmental attitudes and
attitudes toward recycling (see middle panel of
Table 3). When asked if there was too little
concern for environmental issues among co-
workers, more than half (53.9%) of the re-
spondents agreed, whereas nine out of ten felt
that people at work should make every effort
to recycle paper and use the unused side of pa-

per for notes. Aimost ail respondents (96.9%)
agreed that “Recycling seems like the right

thing to do” and a sumlar proportio
“Recycling should be an essential p

way of life.”

Motivations to recycle

Several items were included to tape peoples’
motives vis-a-vis recycling (see lower panel of
Table 3). In general, economic incentives to
recycling were not considered important. Only

LWU ll.l I-Cll lepUIlUClllb lcll Llldl IllUl.lC)’ WUulU
induce them to recycle, and fewer (13.3%)

aagreed that recveling at work wae worthwhile
agrecd nat récyciing at worx was wortnwinueg

only if they were paid to do so. A slightly higher
proportion (22.1%) agreed that recycling only
benefitted people in the recycling business
while one in ten felt that recycling was a trivial
activity.

Findings

In this section, the key concepts of prior ex-
perience availability of recycling program, of-
£2nn Tasrmnzid el mcecrlce o cnn e 4l ~dale-..d

11CCT 1ayuuL, auu CllVllUlllucutdl attituaces auu
motivations are examined vis-a-vis office re-

cycling practices.

The influence of prior recycling experience

Since one purpose of the study was to ex-
plore relationships between household and of-
fice recycling and test the hypothesis that fre-
quent recyclers at home would most likely
recycle at work, a number of ANOVA analyses
were performed for different sub-groups of the
sampie. As shown in Fig. 3, a clear reiationship
exists between household recycling and recy-

oling at wark amang Toiwanage AffAn grasl-aes
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(F 7, 175:=387.8, P<0.0001). Those who ac-

tively recycle at home were much more likely
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to act1vely recycle at work than their cowork-
ers whose household recycling was limited.

The influence of recycling programs

To what extent do the recycling practices of
office workers differ between those in organi-
zations which have sponsored recycling pro-
grams and those in organizations where such
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Table 3
Statements used in measuring predictor variables
Predictor variable Statement! Abbreviation
Office layout
The arrangement of my work place makes it easy for me to recycle Arrangement
It is convenient for me to recycle at work Convenient
Attitudes There is too little concern for environmental issues among my co- Little
workers
People at work should make every effort to recycle paper Efforts
People at work should make every effort to use the unused side of Unused
paper for notes
Recycling seems like the right thing to do Right
Recylcing should be an essential part of our way of life Essence
More information about the value of recycling should be available Infoval
at my work place
More information about how to recycle should be available at my Infohow
work place
There is little information about recycling at my place of work Infolitt
Motivations Need money incentive for me to recycle Money
Recycling at work is worthwhile only if I get paid to do so Paid
Recycling only benefits people in the recycling business Benefit
Recycling is a trivial activity for which some folks have time Trivial

'The stem question read: “Please indicate to what extent the following statements are true for you™. All question: scored on a
five-point Likert scale ranging from strongly agree to strongly disagree.

Extensive [™
Office
Recycling [
Office |
Recycling
Behavior [
No Office [—
Recycling | | |
Infrequent Occasional Frequent
Household Household Household
Recycler Recycler Recycler

Household Recycling Behavior

F =387.8 p < 0.0001

21751

Fig. 3. Relationship between recycling at work and at home.
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Table 4

211

Office recycling among different Taiwanese organizations (figures given are percentages)

Infrequent office

Occasional office Frequent office

recyclers recyclers recyclers

All (n=1788) 12 66 22
Program Government 16 65 19
(n=953) (n=305)

Non-government 7 60 33

(n=648)
No program Government 17 68 15
(n=835) (n=383)

Non-government 9 75 16

(n=452)

programs do not exist? Is there a difference in
office recycling among employees in govern-
mental and private sector organizations hav-
ing programs? In order to answer these ques-
tions, several analyses were conducted and are
summarized in Table 4.

The existence of recycling programs has a
definite bearing on employee recycling behav-
ior. Workers in organizations with programs
tended to be more active recyclers than those
in organizations without programs. Whereas
the differences in the proportions of frequent
recyclers among governmental organizations
without programs was in the correct direction
(19% vs. 15%), it was not statistically signifi-
cant. However, the difference in the propor-
tions of frequent recyclers in non-governmen-
tal organizations with and without programs
was statistically significant (33% vs. 16%,
P<0.05).

The table also shows that, among workers in
organizations having programs, those working
in the private sector (non-government) were
more active recyclers than workers in the gov-
ernmental organizations. A third of the work-
ers in private sector offices were classified as
frequent recyclers, whereas only 19% of the
workers in governmental organizations were
frequent recyclers (P<0.05).

In Taiwan, when private office organiza-
tions launch a recycling program, it is usually
initiated by employees, whereas in govern-

mental organizations the program is imposed
by management, reflecting a top-down ap-
proach. In the private sector, organizations
usually have created an atmosphere whereby
workers can initiate various employee-run ac-
tivities. In the private organizations studied,
recycling programs were established in this
manner and consequently, workers were more
committed to the programs and more willing
than those in governmental organizations to
participate in recycling (Lee, 1992).

The influence of the office layout

Whereas employees can be encouraged to re-
cycle waste materials through the establish-
ment of ‘company-sponsored’ programs, recy-
cling can also be facilitated through the design
and management of the physical setting. That
is, the physical environment and the way it is
organized and managed can encourage or
impede the recycling of waste products. At the
same time, the manner in which recycled prod-
ucts are collected and stored can affect the ap-
pearance and functioning of individual work-
stations and the overall office setting.

Data from the Taiwan study enabled us to
explore relationships between the physical
context or arrangement of offices and the re-
cycling practices of the workers who occupy
them. We suspected that, in addition to orga-
nizational directives and established recycling
programs, office recycling could be promoted
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Mean Ratings of

Arrangement

and

Convenience of
Office Layout

Low

Office Recycler

*

High

*

:

—3—— Arrangement

. Y

Convenient

Infrequent

Office Recycling Behavior

F=17536
F =27.655

Oceasional Office

Recycler

Sig. of F < 0.001
Sig. of F < 0.001

Frequent Office

Recycler

(Arrangement)
(Convenient)

Mean ratings reflect the degree to which respondents agree with the
following statements: “The arrangement of my work place makes it
easy for me to recycle,” and “It is convenient for me to recycle at
work.” The higher the score, the more respondents agreed with the

statement.

Fig. 4. Relationship between office recycling and office layout.

Table 5

Relationships between office recycling and selected predictor variables

Predictor Infrequent office Occasional office Frequent office F

variable recyclers recyclers recyclers

Mean SD Mean SD Mean SD

Attitude!
Efforts 4.02 0.72 4.34 0.62 4.55 0.60 47.51**
Right 4.29 0.60 4.53 0.58 4.70 0.48 37.16**
Inofoval 4.22 0.60 4.36 0.57 4.48 0.57 14.61**
Essence 4.16 0.55 4,38 0.58 4.62 0.53 48.87**
Unused 3.90 0.73 4.34 0.64 4.57 0.62 71.83**
Infohow 4.15 0.58 4.36 0.62 4.40 0.69 11.15%
Little 2.81 0.88 3.14 0.99 3.54 0.99 42.65%*
Infolitt 2.31 0.86 2.66 1.07 3.35 1.11 84.54**

Motivations
Money 2.23 0.82 2.04 0.78 1.88 0.80 13.55%*
Benefit 2.29 0.88 2.19 0.90 2.00 0.97 8.36**
Trivial 1.98 0.80 1.79 0.74 1.66 0.80 12.38**
Paid 2.11 0.81 1.86 0.71 1.67 0.79 22.68**

'See Table 3 for full text of questionnaire items. All questions scored on a five-point Likert scale ranging from strongly disagree
(1) to strongly agree (5).

**P<0.001.
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by both the arrangement of the individual
workspace and the placement of stations/bins
designed to receive waste materials. Qur ob-
servations within the organizations did indeed
reveal a wide variety of physical arrangements
with respect to the placement of collection sta-
tions vis-a-vis the office workers. Although
these arrangements were not systematically
measured and classified, we were able to deter-
mine if workers felt the physical setting was
supportive of or impeded their recycling. Spe-
cifically, workers were asked to indicate
whether they agreed with two statements: “The
arrangement of my work space makes it easy
for me to recycle” and “It is convenient for me
to recycle at work™.

As shown in Fig. 4, there are modest but sig-
nificant relationships between the workers’ re-
sponses to the two items and the frequency with
which they recycle. Workers classified as fre-
quent recyclers were more likely than infre-
quent recyclers to say the arrangement of their
office supported their recycling. Similarly, fre-
quent recyclers were more likely to report that
recycling at their work was convenient than
those classified as infrequent recyclers.

The influence of attitudes and motivations

Table 5 shows the results of ANOVA anal-
yses covering relationships between attitudi-
nal and motivational variables on the one
hand, and frequency of office recycling on the
other.

Eight attitudinal predictors and four moti-
vational predictors were significantly related to
frequency of recycling. As expected, the atti-
tudinal predictors were positively related to
frequency of recycling, whereas the motiva-
tional predictors were negatively related. Those
who felt that economic incentives and mone-
tary rewards were unimportant tended to be
more active recyclers than others.

Summary

Correlational analysis of the Taiwan data
confirms several of the relationships shown in
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Fig. 2. Prior experience in terms of recycling at
home, the availability of recycling programs at
work, the arrangement of the workspace, and
selected environmental attitudes and motiva-
tions are all associated with the amount and
type of office recycling engaged in by office
workers. However, subsequent analysis using
LISREL indicates that there are more complex
underlying factors associated with recycling in
the Taiwan office (Lee, 1992). For example,
the amount and nature of information about
recycling conveyed by organizations (i.e. or-
ganizational commitment) is more important
to individual recycling behavior than simply
knowing whether or not a recycling program
exists for the organization. Similarly, office
layout, as measured in the Taiwan study, has
no impact on an individual’s recycling behav-
ior when other influencing factors are taken
into consideration. At the same time, a general
measure of household recycling has virtually no
impact on paper source reduction at work,
whereas the latter is strongly associated with
paper recycling within the household. These
anomalies suggest further inquiries are war-
ranted, not only in Taiwan but in other indus-
trialized countries, where solid waste source
reduction and solid waste disposal are salient.
Nonetheless, the Taiwan study suggests nu-
merous possibilities for planners and others
dealing with waste management planning. In
the area of environmental education, pro-
grams can be implemented to not only chal-
lenge pre-existing negative environmental at-
titudes but to encourage individual and
organizational recycling. The fact that eco-
nomic incentives were not a prerequisite for
office recycling among Taiwan office workers
suggests that providing people with procedural
information about environmentally appropri-
ate behavior may be more effective in encour-
aging that behavior than monetary rewards.
With regard to the organizational and phys-
ical context of the workspace, encouraging of-
fice workers to recycle can be accomplished
through establishing information-rich recy-
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cling programs. Sim ph
within which the organlzatlon operates can be
designed to facilitate active recycling. For ex-
ample, an organization’s commitment to recy-
cling can be demonstrated, in part, by pro-
gramming for conveniently located recycling
stations when planning and designing offices.
That is, facility managers can work closely with
architects, office designers and furniture de-
signers to create the appropriate physical con-
text that enables workers to easily engage in re-

cveline practices

cycling practices.

At a global level, this paper has suggested
linkages between the disposal of solid waste and
the problem of municipal landfills while dis-
cussing the role of policy, planning, and design
in solid waste reduction. It has also presented
findings from an empirical study which exam-
ined worker attitudes and motivations associ-
ated with office recycling in Taiwan. The find-
ings suggest that waste management pianning
requires an understanding of recycling behav-
ior and its antecedents, including the attitudes

f consumers and the physical and organiza-
ional © xt within which they

npmte
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