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PARTICIPATION IN SOURCE SEPARATION PROJECTS:
DESIGN CHARACTERISTICS AND PERCEIVED COSTS AND
BENEFITS*

RIKG.M. PIETERS
Brabant Universities Cooperative Institute, Tilburg (The Netherlands), and Working
Group on Energy and Ecology Research, Leiden (The Netherlands)
and THEO M.M. VERHALLEN
Department of Psychology, Tilburg University, Tilburg (The Netherlands)
(Received March 11, 1985; accepted in revised form November 4,1985)

ABSTRACT

After reviewing source separation projects in the Netherlands on the basis of their
key design dimensions, data from a longitudinal mail survey among participants of
a source separation project are presented. The costs and benefits that participants per-
ceive are analyzed over time. The results show that, although overall cost—benefit eva-
luations of source separation remain stable, the underlying structure of perceived costs
and benefits changes strikingly. The importance is stressed of taking account of costs
and benefits resulting from the storage system when designing source separation projects.
Recommendations for the design of source separation projects and for further research
on participation in these projects are added.

INTRODUCTION

About eighteen to twenty million tons (Mg) of solid waste are produced
annually in the Netherlands. About 18% of this amount is produced by
private households. After collection, domestic waste in the * Netherlands
is mainly processed in one of three ways. About 40% of the waste is dumped
and used as landfill, 40% is incinerated, either with or without regaining
energy, and the remaining 20% is composted [1] (though not marketed
completely).

Two main strategies exist for reducing the total amount of waste. First-
ly, the origination of waste can be reduced, e.g. by using fewer primary
materials in the production process or by designing and manufacturing
products that result in less waste when disposed of. Secondly, resources
can be recovered by recycling waste as secondary materials or by reusing
products. In the present paper, the focus is on waste reduction and resource

*An earlier version of this paper was presented at the 9th Colloquium on Economic
Psychology, Tilburg, The Netherlands, June 26—29, 1984.

0166-3097/86/$03.50 © 1986 Elsevier Science Publishers B.V.
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recovery by recycling domestic waste, and more specifically, the role of
private households in the recycling of domestic waste by source separation.

SEPARATION OF DOMESTIC WASTE

Domestic waste in the Netherlands has a diverse composition. The pro-
portions, in percentages of the total weight, of different components in
Dutch domestic waste are presented in Table 1.

TABLE 1: Composition of household waste in the Netherlands in 1983.
component percentage of the

total weight

vegetable, fruit and garden waste 48.4%
paper, cardboard 24.6%
textile, rags 2.4%
glass 6.7%
ferrous metals (principally, tins) 2.5%
ceramics (stones, stoneware) 1.2%
plastic 7.5%
non-ferrous metals 0.6%
bread 2.0%
carpets, mats 0.5%
bones, animal waste 1.7%
leather, rubber, linoleum 0.6%
wood 0.7%
special wastes (like medicine, cosmetics, 0.6%paint etc ...)

source: IVA ('Instituut voor Afvalstoffen Onderzoek1, Amersfoort)

In order to recover materials from domestic waste, components or frac-
tions have to be separated. Different options are available for recovery
of materials. In central-mechanical separation, selected components are
separated from the rest of the waste at a central location, and essentially
by mechanical means. Some such attempts have been unsuccessful [2],
technically difficult or uneconomical, e.g. the separation of plastics [3].
Furthermpre, the separated components may be contaminated and thus
may not meet users' specifications. If users' specifications are not met,
the recovered products cannot be sold [4, chapters 8 and 9]. Other problems
have also arisen [5]. Some schemes for recovering products aim at producing
fractions, instead of components. In production of refuse-derived fuel,
paper and plastic do not have to be separated. Composting may also be
less critical.

Two alternative approaches to the separation of domestic waste are
practiced. In the decentral-manual approach, one or more components
or fractions are manually kept apart from the rest of the waste in the house-
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hold. The separate components are collected and processed to meet a buyer's
specification. In the literature, decentral-manual separation is known as
"source separation" or "sorting at the source." The second approach is
a combination of decentral-manual and central-mechanical separation.
Here, households manually perform a (pre)separation of the waste before
the preseparated waste is transported to a sorting plant where, in the second
step, it is upgraded into a number of specific components or fractions.
In principle, other approaches than the three mentioned might be consider-
ed. Currently, no example of a complete central-manual approach, i.e.
handpicking of all domestic waste at a sorting plant, and of the decentral-
mechanical approach, i.e. a device sorting the waste in the household,
are available. However, it should be stated that some forms of "group
recycling", as reported in Japan, approach a pure central-manual separation
system [6].

In recent years, several projects have been carried out in the Netherlands
to test the feasibility of the decentral-manual approach, with or without
central-mechanical upgrading afterwards. In some of these projects only
one component, e.g. glass [7, 8], tin cans [9], paper [10] or problematic
materials [11], was separated from the rest. These projects will not be
considered here. Instead, the present report is restricted to the main source-
separation projects being run in the Netherlands, in which more than one
component or fraction has been, or is, separated from the rest of the do-
mestic waste. Attention is focussed on the behavior of private households
taking part in the respective projects.

SOURCE SEPARATION PROJECTS IN THE NETHERLANDS

When studying participation of private households in source separation
projects, a number of design characteristics of the projects are relevant.

Households separate their waste by applying a separation rule that spec-
ifies in which fractions and components the waste should be separated.
The rule can be abstract, like "separate organic from inorganic waste,"
or more concrete, like "separate glass bottles and old newspapers from
the rest of the waste."

After separation, a storage system may or may not (so-called "system-
less") be required. The storage system, obtained either free of charge or
at a certain price, in combination with the separation rule specifies the
number of fractions into which the waste is separated. Afterwards, the
waste is collected from the premises at regular intervals, e.g. once a week,
or is brought to a specific point, e.g. a centrally located container.

Finally, participation in a source separation project can be voluntary
or compulsory. Participation can even be semi-compulsory, e.g. when a
durable storage system, offered to the prospective participants free of
charge, is accompanied by the information that domestic waste will not
be collected in another storage system than the one offered. In this case
participation is not compulsory, yet there is a strong coercion to cooperate.



TABLE 2. The main source separation projects in the Netherlands and their key design dimensions.

1. Haarlemmermeer 1978 to 1981

2. Santpoort-Zuid 9/1981 to
5/1 982

3. Groningen 11/1981 to
end of 1982

4. 's-Hertogenbosch 11/1981 to

5a. Amersfoort 3/1983 to

5b. Woerden 3/1983 to

6. De Bilt 3/1984 to

1) Problematic materials include waste

a. glass

b. paper
c. problematic

materials 1 )
d. rest

special container

no
no

plastic bag

storage
system
no

X
X2)

standard

procedure frequency

i-collect monthly
L bring X
collect monthly

[collect once
bring X
collect standard

compulsory/ participation
voluntary

voluntary ad 1

X
a. paper, cardboard white plastic bag "|
b. rags
c. plastics
d. rest
a. paper and

cardboard,
plastics, tins,
glass 2)

b. rest
a. paper and

cardboard,
plastics,
rags and tins

b. rest
a. glass, plastics

tins
b. rest
a. glass, paper

tins
b. rest
a. putrescible

b. non-putrescible

components such as

blue plastic bag
red plastic bag
plastic bag
yellow plastic
bag

blue plastic bag

[green plastic bag
120 liter/240 liter
container
plastic bag

two compartment
container

green plastic bag

regular plastic
bags

cosmetics, fertilizer,

no

standard
costs of
bags

no

no
standard

no

cost of
bags
standard

paint, used

collect fortnightly
_

collect standard
collect weekly

r collect weekly "IL bring X
collect weekly J
collect weekly

collect weekly

collect weekly

collect weekly

oil etc.

voluntary ad 2

X
voluntary ad 3

voluntary ad 4
X

semi -compulsory ad 5

voluntary ad 6

X

3) For glass a differentiated separation rule was used. Glass bottles and jars could be brought to special glass containers. The rest of the glass
belonged in the yellow plastic bag.
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In Table 2, the main source separation projects in the Netherlands are
presented. Only projects in which more than one component was or is
separated from the rest are included. Information concerning the parti-
cipation of private households in the projects is presented. Notice that
in some projects several removal procedures, e.g. in Haarlemmermeer,
or several storage systems, e.g. in 's-Hertogenbosch, were tested.

The results in Haarlemmermeer (ad 1) were positive; source separation
of some of the components, e.g. glass, was continued after the end of the
project. Private households showed a high willingness to participate in
the project although, as the researchers report, in general only about 70%
of the respective waste components could be regained [12].

In Santpoort (ad 2) only 30% of the households that were approached
with a written request actually agreed to participate. Conclusions are hard
to draw since the project is not well documented.

The results of the project in Groningen (ad 3) were rather negative.
During the project participation by private households fell dramatically.
Many households ceased to cooperate after local newspapers reported
that all the pre-separated waste was actually disposed of due to operating
problems of the separation plant. The researchers concluded that the moti-
vation of the households to participate reduced when they perceived that
their behavior was not instrumental in reaching the previously stated eco-
logical/societal goals [13]. Near the end of the project, which was termi-
nated before the end of the test period, about 55% of the households par-
ticipated.

's-Hertogenbosch (ad 4) is the first city in which the source separation
project was designed as a field experiment. Although, initially, a single
separation rule was used, two different storage systems and two removal
procedures were in fact tested (see Table 2). In the course of time, the
optimal system, a durable container for the target materials, was chosen
and collected weekly. The results are positive and source separation con-
tinues. Some 90% of the households that were contacted actually partici-
pated, and participation remains high. The researchers report that about
70% of the separated waste is recovered [14].

Both in Amersfoort and in Woerden (ad 5) a specially designed two-
compartment container was used as a storage system in the household.
It was a further-developed version of a two-compartment container that
was extensively tested in Konstanz, Federal Republic of Germany [15,16].
The experience from these tests was used to design the so-called "duobak"
for Amersfoort and Woerden. Both cities had their own separation rule.
About two months after the start of the project, participation was still
high. The majority of the households in both cities is motivated to separate
the waste correctly. However, a number of households, especially in Amers-
foort, seem to have trouble employing the separation rule correctly. Re-
search [17] suggests that it may be difficult to distinguish plastics from
other components in the domestic waste and to distinguish tins from other
metals.
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In designing the project at De Bilt, extensive use was made of experience
gained elsewhere. The plastic bag for the putrescible waste was smaller
(to limit storage time and so prevent odours) and more durable. Preliminary
results are positive. A substantial proportion of households participate
and, considering the abstract separation rule, the separated waste is of
a good quality. Consequently, the compost that is produced meets high
standards.

General conclusions about the participation of private households in
the source-separation projects presented are hard to draw. In some projects
participation was initially high but dropped after a while. In one project
participation was low from the start. In other projects participation was
high and remained high during the test period. High participation of private
households is a prerequisite for the success of a source separation project.
First, the number of households taking part in a source separation project
should be high in order to recover a high quantity of target materials. Sec-
ond, households taking part should separate their waste sufficiently correct-
ly to recover high quality target materials. Design characteristics directly
or indirectly influence the participation rate in source separation projects.
When, for example, households have to pay for their storage system, as in
Groningen, participation will be lower than when the storage systems are
offered free of charge, as in 's-Hertogenbosch. When households have to
bring their separated waste to a certain location, participation will be lower
then when it is being collected from the premises [1]. In order to have
a high and, most of all, stable participation rate, participation of households
should habitualize in time.

Humphrey et al. [18] studied attitudes and conditions in a paper-recy-
cling program. They concluded that the uniqueness of waste-paper sepa-
ration wears off, and old habits reappear. Other research [19], reviewing
a number of source separation projects in Europe, presents a more positive
picture. Referring to a Swedish report it was noted that, "... householders
were easily persuaded to separate recoverable materials and did not slacken
off after the initial introductory stage." Evaluating a project, a Swiss re-
searcher [19] concluded, "in our town separation at source has become
a habit." Because of the importance of participation, the lack of an inte-
grated approach in studying the participation of private households and,
in part, the contradictory conclusions of the research on habit-formation
of source separation, the participation of private households in source-
separation projects was studied in greater detail.

SOURCE SEPARATION AND PERCEIVED COSTS AND BENEFITS

A source-separation project, started in 1981, is in operation in the city
of 's-Hertogenbosch, which is a semi-industrialized middle-sized city (about
105,000 inhabitants) in the southern part of Holland (see Table 2). In
April, 1983, the project was enlarged by involving an additional residential
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neighbourhood comprising 217 households. The separation rule in the
additional neighbourhood was: separate paper, cardboard, tins, textiles,
rags, plastics from the rest of the domestic waste. A durable plastic con-
tainer, collected weekly from the premises, was offered for the target ma-
terials*. The traditional storage system, a plastic bag, was maintained to
take the rest of the waste.

Enlargement of the project made it possible to study the formation
of the habit of source separation in more depth — in particular, the pro-
cesses accompanying habit-formation.

The design characteristics or attributes of projects lead to costs and
benefits of different desirability for the household and others — the muni-
cipality, the collecting authority, the ecology, etc. When focussing attention
on the household, two types of cost can be identified: investment and
operating. Investment costs can be defined as those incurred prior to, or
as a consequence of, the decision to participate and which are independent
of the actual performance of source separation. In most instances when
households decide to participate in a source separation project, the old
storage system is replaced with a new one or an additional system is offered.
This new and/or additional storage system requires space. Since space
is scarce in most households, the additional system represents a cost in-
dependent of the actual act of separation, hence an investment cost. The
storage system may result in a number of other costs for the households
as well [14, 17, 21, 22], and should receive much attention when planning
a project.

Operating costs, defined as those costs incurred prior to or as a con-
sequence of the act(s) of source separation, are borne by the individual
household too. These costs result from the multiple decisions that house-
holds make while participating. Before the start of a project most house-
holds dispose of their waste in a rather uniform way without much de-
liberation. For most people, the handling of waste before taking part in
a project is a routine action performed automatically. When taking part
in a project, households have to learn some new, and unlearn some old,
behavior patterns. Learning new behavior involves the expenditure of time,
mental and physical effort, and sometimes money. During the project,
decisions have to be made about the destination of each waste item. For
some items, destination decisions are easy to make. An old newspaper
is made of paper and consequently belongs to the target materials. Other
waste items demand more time and deliberation. Is a metal foil made of
tin or is it made of aluminium? So, the operating costs involved in the
case of source separation of domestic waste mainly consist of time and
mental and physical effort. Together, these costs, referring to the scarce,
non-monetary, resources individuals allocate in order to achieve a certain

*The container was a so-called 'mini-container' having a capacity of either 120 or 240 L
and equipped with two plastic wheels for easy transportation.
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goal, are denoted as behavioral costs [23], Participating in a source separa-
tion project also results in certain benefits. In many projects the additional
storage system is offered free of charge. As a consequence, households
can dispose of their waste at a lower financial cost, since fewer plastic
bags have to be bought. Less financial cost constitutes a personal benefit.
Source separation also results in collective benefits. Scarce resources can
be saved and less solid waste has to be processed traditionally. Resource
recovery and waste reduction indirectly constitute a personal benefit to
people striving towards being energy and ecology conscious. Though ex-
ceptions are conceivable, most of the source separation projects do not
result in direct collective costs.

A research model was constructed in order to study the effect on the
participation of private households of the separate costs and benefits that
follow, both from the decision to participate and from the source separa-
tion activities themselves. In the model, the relationships between the
perceived costs and benefits, overall cost—benefit evaluations, intentions
and behavior are expressed over time. The model is based on the multi-
attribute attitude models developed in marketing and social psychology
[23—25]. It incorporates recent developments in research on the relation-
ships between costs and benefits and the intention to perform certain
behavior [26—28], The research model used in the present study is pre-
sented in Fig. 1.

The research model was utilised in a longitudinal study on source sep-
aration of domestic waste.

personal costs

personal benefits

collective benefits

cost-benefit
evaluations

T
intentions

source
separating
behavior

Fig. 1. Research model to express the relationships between costs/benefits and intentions
in time.

A LONGITUDINAL STUDY

Design of the study

Research has found a relationship between socio-demographic variables,
such as household education and income, and participation rate: the high-
er the level of education and income, the higher the participation rate
[29—31], The residential neighbourhood added to the source-separation
project in 's-Hertogenbosch was homogeneous in respect to age and level
of education, and can be characterized as "young middle-class". About
96% of the residents is younger than 55 and about 90% of the heads of
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households graduated from high school or an equivalent. Since the neigh-
bourhood was homogeneous in socio-demography, and since the focus
of the present study was not on the relationship between socio-demography
and participation, the sample could be limited in size. Instead, the sample
was researched in more depth.

A longitudinal study was conducted in four phases using a sample of
68 households. The sample was drawn randomly from the population
of the 217 households involved. The time lapse of the different phases
was:
T0: first phase, about two weeks before the start of the project in the

neighbourhood;
T! : second phase, ten days after the start of the project;
T2: third phase, 8 weeks after the start of the project; and
T3: fourth phase, about six months after the start of the project.

A mail questionnaire was used in all the phases. Since it took a few
weeks to return the questionnaire, and since T0, TI and T2 were close in
time, it was not possible to involve all 68 households in all the waves. A
measurement design was constructed in which the total group of 68 was
subdivided into Group 1 (JV=21), measured at T0, T2 and T3, and Group 2
(N=47), measured at Tl and T3.

Each block in the research model was made operational using 7-point
scales ranging from "strongly agree" to "strongly disagree", and represented
in the questionnaire by at least one item. Both investment and operating
costs and benefits of a personal and a collective nature were included. Cost-
benefit evaluations included a personal cost—benefit evaluation ("source
separation has more advantages than disadvantages for me personally")
and a general cost—benefit evaluation ("in general, source separation has
more advantages than disadvantages"). The behavioral intentions included
short-term intentions (intention to participate until the end of the project)
and long-term intentions (intention to participate after the end of the
project if asked).

Results

Two types of analysis were performed on the data. Direct multiple re-
gression analyses were performed on Group 2, in order to study the factors
influencing both the short-term and the long-term intention to participate.
No separate regression analyses were performed on Group 1 because of
the relatively small number of subjects in this group. In the regression
analyses the short-term and the long-term intention acted as dependent
variables. The separate costs and benefits and the overall cost—benefit
evaluations were entered as independent variables.

Univariate analyses of variance with repeated measures were performed
to study the changes over time of the costs and benefits, the cost—benefit
evaluations and the intentions. The results of the multiple regression analy-
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ses (a summary is provided in Table 3) will be discussed first. Some results
of the multiple regression analyses are particularly notable. At TI, the
cost—benefit evaluations account for only 17% of the variance in the short-
term intention and only 19% of the variance in the long-term intention.
Yet at T3 the cost—benefit evaluations account for 50% and 53%, respective-
ly, of the short-term and the long-term intentions. So, the percentages

TABLE 3: Regression results of costs, benefits and costs-benefit evaluations
on short-term and long-term intention for group 2 .

Tl T3
Predictors ST LT ST LT

intention intention intention intention

cost-benefit evaluations:
general evaluation
personal evaluation

evaluation together

perceived costs and benefits:
no need to keep paper
container easy to handle
less waste bags necessary
container takes space
separation demands physical
effort
separated waste causes bad smell
source-separation takes time
source-separation demands

.15*

.06*

.17*

.01

.48*

.21

.15

.03

.01

.00

.03

.11*

.13*

.19*

.02

.26*

.29**

.08

.08

.02

.00

.07

.46**

.28**

.50**

.04

.03

.40*

.00

.07

.05*

.09

.10

.50**

.27**

.53**

.04

.04

.42**

.00

.10

.04

.09

.13
psychic effort
source-separation saves .25* .18 .47** .45**
landfill capacity

personal + collective
costs and benefits together .69** .56** .70** .71**

general + personal evaluation
with personal and collective .71** .56** .72** .75**
costs and benefits added 2)

Asterices refer to the significance levels of R-squares or the corresponding
betaweights in the regression equations.
* = p<.05
** = p< .01
*** = p< .001
1) Numbers in the table represent R-squares; i.e. percentages of variance

explained.
2) A multiple regression, method direct, was performed with general and personal

evaluations as predictors in the first block and intentions as criteria.In the second block personal and collective costs were added.
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of variance accounted for by cost-benefit evaluations in intentions rise
sharply from Tl to T3.

When looking at the percentages of variance accounted for in short-
term and long-term intentions by the individual costs and benefits, a dif-
ferent picture emerges. At TI, the costs and benefits account for 69% of
the variance in short-term, and 56% of the variance in long-term inten-
tion. At T3, costs and benefits account for 70% and 71% of the variance
in the short-term and the long-term intentions, respectively. So, the per-
centages of variance accounted for are on a high level at TI but are only
slightly higher at T3. Together, separate costs and benefits and the cost-
benefit evaluations account for about the same amount of variance in
the intentions at TI and T3.

The results indicate that, directly after the start of the source-separation
project, households do not have a balanced calculated overview of all the
costs and benefits that are incurred as a consequence of their participation.
This situation results in the high effect of the specific costs and benefits
on both short-term and long-term intention. After participating for a longer
period (at T3), households have weighed the costs and benefits more tho-
roughly. Consequently, their overall evaluations better reflect the under-
lying cost—benefit structure, and the short-term and long-term intention
are best explained by the overall cost—benefit evaluations. Separate costs
and benefits do not add significantly. These conclusions are validated by
the results of additional regression analyses that were performed. In these
analyses, cost—benefit evaluations acted as the dependent variables, and
costs and benefits as the independent variables. These additional analyses
showed that, at Tl9 the costs and benefits account for 30% of the variance
in the general cost—benefit evaluation (not statistically significant), while
at T3 the costs and benefits account for 54% of the variance in the gener-
al cost—benefit evaluation (statistically significant). Analogously, the per-
centage of variance accounted for in personal cost—benefit evaluation
by the specific costs and benefits rises from 38% at Tl to 44% at T3 (both
statistically significant).

When observing the specific costs and benefits that best account for
the intentions, two personal benefits and one collective benefit emerge
consistently. The facts that (a) the container is easy to handle, and (b)
fewer waste bags are necessary when participating explain both intentions
significantly. This is important since both benefits result from the specific
storage system that was offered, free of charge, in this source-separation
project, not from the act of source separating. So, if another storage sys-
tem, less easy to handle and with a certain financial price, had been chosen
for the project, it could have changed the cost—benefit figure and conse-
quently, as the results of the regression analyses show, the intention to
participate. The fact that source separation saves landfill capacity also
emerges consistently as an important explanatory factor for the intention
to participate. Correlations with the intentions both at T! and T3 are ex-
tremely high (see Table 3).
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Univariate analyses of variance with repeated measurements were per-
formed on the separate costs and benefits, on the cost—benefit evaluations,
and on the intentions. The analyses were performed over time in order
to study if, and in what direction, the perceived costs and benefits, the
cost—benefit evaluations, and the intentions change from two weeks before
the start of the project (T0) to six months after the start of the project
(T3). The results of the analyses are presented in Tables 4 and 5.

Table 4 shows that both short-term and long-term intention are very
positive before the start of the project (T0). Both in Group 1 and in Group 2
these intentions become slightly more positive during the project. However,
these changes are not statistically significant. Also, the cost—benefit eva-
luations are positive before the start and do not change significantly during
the project. Upon observing the costs and benefits that underlie the cost—

TABLE 4: Results of analyses of variance (repeated measures) on perceived
costs and benefits, cost-benefit evaluations and intentions for
group 1.

Variable

personal costs and benefits:
no need to keep paper
container easy to handle
less waste bags necessary
container takes space
separation demands physi-
cal effort
separated waste causes
bad smell
source-separation takes
time
source-separation demands
psychic effort
source-separation saves
landfill capacity

general cost-benefitevaluation
personal cost-benefit
evaluation

short-term intention
long-term intention

Mean TQ

4.39I)
3.00
-

4.00
4.47

5.26

5.00

3.79

2.00

2.00

3.35

1.57
1.76

Mean "L(.

3.56
2.11
2.19
3.74
5.16

5.74

5.68

4.53

2.05

1.95

2.85

1.67
1.57

> Mean T-

2.94
2.11
2.10
4.21
5.26

5.58

5.37

4.79

1.94

1.89

2.60

1.43
1.48

degrees
of free-
dom

2/34
2/36
1/20
2/36
2/36

2/36

2/36

2/36

2/36

2/36

2/38

2/40
2/40

F-value

4.57*
3.98*
0.69
0.83
3.22*

0.82

2.84

3.64*

0.09

0.07

3.00

0.34
0.58

* = p<.05
** = p<.01
*** = p<.001
1) Note that 1 stands for 'fully agree1, 4 for 'neutral' and 7 for

'fully disagree'.
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benefit evaluations and the intentions, a different picture emerges. Some
of the perceived personal costs and benefits change strikingly.

Remember that the separation rule in the project included keeping paper
from the rest of the waste. Before the start of the project a number of
households already kept waste paper apart for separate collection. When
participating in the source-separation project this was no longer necessary,
although still allowed. Both Tables 4 and 5 show that this personal benefit
changes significantly in the positive direction during the project.

When starting to participate in the project, households receive a durable
container for the target materials. Most households have no experience
with this container, which is made of plastic and has a capacity of either
120 or 240 L. Before and immediately after the start of the project, house-
holds were only slightly positive about the manageability of the container.

TABLE 5: Results of analyses of variance (repeated measures) on
perceived costs and benefits, cost-benefit evaluations
and intentions for group 2.

Variable

perceived costs and benefits:
no need to keep paper
container easy to handle
less waste bags necessary
container takes space
separation demands physical
effort
separated waste causes bad
smell
source-separation takes
time
source-separation demands
psychic effort
source-separation saves
landfill-capacity

Mean T,

4.111}

3.13
2.40
3.61
5.15

5.80

5.64

3.71

2.02

Mean T-

2.75
2.34
2.26
3.98
5.26

5.38

5.53

4.64

1.98

degrees
of free-
dom

1/43
1/46
1/46
1/45
1/45

1/44

1/44

1/44

1/45

F-value

17.23***
7.06**
0.49
1.53
0.24

3.64

0.26

8.59**

0.08

general cost-benefit
evaluation
personal cost-benefit

2.05

3.19

2.19

2.94

1/41

1/46

0.47

0.97evaluation

short-term intention
long-term intention

1.91
2.04

1.68
1.72

1/46
1/45

1.55
3.14

* = p<.05
** = p<.01
*** = p<.001
1) Note that 1 stands for 'fully agree1, 4 for 'neutral1 and 7 for

'fully disagree'.
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This is understandable, as households were used to handling the regular,
40-L plastic waste bags. In the course of time, households became more
positive about the manageability of the container, a statistically significant
observation.

Households were asked if source separation in general demanded physical
effort. Before the start of the project households disagree only moderately
with the statement that there is a high demand of physical effort. In the
course of time they disagreed more, implying that the perceived physical
effort demanded by source separation diminishes during the project. It
should be noted that the perceived physical effort needed changes signifi-
cantly for Group 1, but not for Group 2. This result is explained by the
fact that the relevant change in perception occurs between T0 and Ti/T2,
as can be seen in Table 4. As Group 2 is not measured at T0, no significant
change can be observed here. Again, the results for this personal cost can
be explained by referring to the storage system. Since the container is
relatively large compared to the regular plastic bag, households need some
time to become really positive about the new storage system.

Households were also asked if source separation demanded much mental
effort. Tables 4 and 5 show that before the start, and immediately after
the start, households on the average are rather neutral about the demand
of mental effort. The results of the analyses show that in course of time
less mental effort is needed to separate the domestic waste. The other
perceived costs and benefits remain stable during the six and a half months
of the measurement period.

CONCLUSIONS

In the course of source separation, households in the neighbourhood
under study became more positive about various personal costs and benefits.
With the exception of the project in Groningen (see Table 2), no significant
changes in the perceived collective benefit were observed during the mea-
surement period.

In the neighbourhood under study, paper could be kept for waste-paper
collection before the start of the project. During the course of the project,
it became clear that, when source-separating, paper does not have to be
kept for waste-paper collection. In due time, less mental and physical
effort is required, and the container is perceived as being more easy to
handle. Of course, these changes over time are only relevant insofar as
they influence the intention to participate in the source separation project.
Table 3 shows that the perceived manageability of the container is the
only one of the significantly changed costs and benefits that influences
the intention to participate. So, the perceived manageability of the con-
tainer significantly explains the intention to participate and it changes
significantly in the positive direction during the project. Both a personal
and a collective benefit, respectively "fewer waste bags are necessary"



109

and "source separation saves landfill capacity" contribute significantly
to the explanation of the intention to participate. Tables 4 and 5 show
that both benefits are positive from the start and remain positive during
the course of the project.

On average, before the start of the particular project analyzed, house-
holds perceived the costs of participating as being rather low and at the
same time they perceived the benefits as very high. It is remarkable that,
although some benefits became stronger during the project and some costs
diminished, the overall cost—benefit evaluations and the intentions did
not change significantly during the course of time. For a small part, this
result may be explained by a statistical effect called "ceiling". Both the
intentions and the cost—benefit evaluations were high from the start and
are not, therefore, likely to become higher. Yet, this possible effect does
not explain the result completely. Both intentions and cost—benefit eva-
luations become slightly more positive during the project, where the effect
of "ceiling" would result in a change in the opposite direction. Another
plausible explanation of the result may lie in a possible insensitivity of
these overall measures to detect changes in the underlying costs and benefits.

The results of the study indicate that the perceived costs and benefits,
resulting from the storage system that is offered to the households, are
an important factor in explaining the intention to participate. The costs
and benefits resulting from actually performing source separating acts,
although some of them changed during the project, did not significantly
account for the intention to participate. This suggests that, in evaluating
the participation of private households in source separation projects, a
close analysis of the personal costs and benefits resulting from the key
dimensions of the project, separation rule, storage system, etc., should
be performed. Such "behavioral cost—benefit accounting" may express
the evaluation of the households of the perceived changes that take place
as a result of participating in a particular source separation project.

Special attention should be paid to the choice of storage system to be
used in the households. Differences between the previous household waste-
storage method and the method used to store waste during the project
should be compared carefully on the basis of the resulting costs and benefits
for the households.

Once again, the importance of the perception of collective benefits in
motivating households to participate in source separation projects is under-
lined. In general, when collective benefits are perceived, the intention
to participate in source separation is high.

Motivation to separate the waste is a prerequisite to correct participation
in a source separation project. From a policy/planning standpoint, it is
important to know what the motivation, the intention, to participate is
and what factors influence this motivation. Problems that participants
may have with aspects of the project can be detected early and informa-
tion campaigns can be designed optimally. In the present paper the moti-
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vation of participants was the central issue. Actual behavior of participants,
however, is dependent on both motivation and ability. In some instances,
households may be motivated to separate their waste correctly, but may
not be able to do so, for example, because they do not know about the
precise separation rule [17, 13]. Currently, research investigating the rela-
tionships between motivation, ability and the level of participation is in pro-
gress in order to form a more complete picture of the participation in source
separation projects.

ACKNOWLEDGEMENTS

For comments and many helpful suggestions the authors are indebted
to Thijs Senden (Eindhoven University of Technology), Bart van Weenen,
Harry van Elderen and Hans van de Langerijt (Brabant Universities Coop-
erative Institute), and to the Editor, Harvey Alter, and two anonymous
reviewers of this Journal.

REFERENCES

1 SVA 3000, 1979. Overzicht afvalverwijdering 1979. Stichting Verwijdering Afval-
stoffen, Amersfoort, Netherlands, 84 pp.

2 Geller, E.S., Winett, R.A. and Everett, P.B., 1982. Preserving the Environment:
New Strategies for Behavior Change. Pergamon, New York, U.S.A., 338 pp.

3 Alter, H., 1982. Plastics. In; Kirk-Othmer (Ed.), Encyclopedia of Chemical Tech-
nology, 19: 993—1001.

4 Alter, H. and Dunn, J.J., 1980. Solid Waste Conversion to Energy. Marcel Dekker,
New York, U.S.A., 168 pp.

5 Alter, H., 1983. Materials Recovery from Municipal Waste: Unit Operations in
Practice. Marcel Dekker, New York, U.S.A., 264 pp.

6 Gotoh, S., Tanaka, E. and Yonemura, Y., 1980. Source separation for resource
recovery — state-of-the-art. Conserv. Recycling, 3: 305—317.

7 Kuylen, A. and Van Raaij, W.F., 1979. Glasinzameling Noord-Brabant. Instituut
voor Sociaal Wetenschappelijk onderzoek, Tilburg, Netherlands, 100 pp.

8 SVA 3890, 1982. Glasprojekt Noord-Brabant. Eindverslag. Stichting Verwijdering
Afvalstoffen, Amersfoort, Netherlands, 29 pp.

9 Kok, G. and Siero, S., 1980. Studies in attitudes en gedrag 3, deelname aan een
blikrecyclingsactie. Rijksuniversiteit Groningen, Groningen, Netherlands, 37 pp.

10 SVA 3386, 1980. Het subsidieren van de inzameling van oud papier. Stichting
Verwijdering Afvalstoffen, Amersfoort, Netherlands, 15 pp.

11 SVA 3228, 1980. Inzameling en verwijdering van kleine partijen chemische afval-
stoffen door provincies, gemeenten, e.a. Stichting Verwijdering Afvalstoffen, Amers-
foort, Netherlands, 14 pp.

12 Van der Meer, G.J., Van Weenen, J.C. and Van Zonneveld, J.B.F., 1983. Gescheiden
inzameling van huishoudelijke afvalstoffen in de gemeente Haarlemmermeer. Inter-
facultaire Vakgroep Milieukunde, Amsterdam, Netherlands, 111 pp.

13 Paffen, M.J.A., Stoop, L.A.M., Altena, K. and Kok, G.J., 1983. Bevolkingsdeelname
aan het proefproject gescheiden inzameling van huisvuil Groningen 81/82. Milieu-
kundig Studiecentrum, Groningen, Netherlands, 203 pp.



Ill

14 Stadsgewest, 1982. Vuil, haal eruit wat erin zit! Stadsgewest VHertogenbosch,
Rosmalen, Netherlands, 29 pp.

15 Rauschenberger, H., 1981. Moglichkeiten und Grenzen der Wertstoffriickgewinnung
mit dem Mehrkammer Mullsystem. Dornier Systems, Friedrichshafen, Federal
Republic of Germany, 169 pp.

16 Mausch, H., 1980. Einstellung und Verhaltensweisen der Bevolkerung bei einer
getrennten Hausmullsammlung mit MKMS in Abhangigkeit von unterschiedlichen
sozialen Umwelten. Arbeitsgemeinschaft Altstoffverwertung, Konstanz, Federal
Republic of Germany, 41 pp.

17 Pieters, R.G.M., 1983. Huisvuilscheiding met de duobak. Werkgroep Energie en
Milieuonderzoek, Leiden, Netherlands, 73 pp.

18 Humphrey, C.R., Bord, R.J., Hammond, M.N. and Mann, S.H., 1977. Attitudes
and conditions for cooperation in a paper recycling program. Environ. Behav., 9 (1):
107-124.

19 Mieszkis, K.W. and Thomas, F.E., 1980. Source separation of post consumer waste.
Conserv. Recycling, 3: 413—425.

20 Molt, W., 1982. Complex decisions of consumers and aspects of energy consciousness
and price sensitivity. Presented at Int. Conf. Consumer Behavior and Energy Policy.
September, 1982, Noordwijkerhout, Netherlands.

21 Gallenkemper, B., 1977. Vergleichende Untersuchungen zur Mullabfuhr beim Ein-
satz verschiedener Behaltersysteme unter besondere Berucksichtigung der ortlichen
Gegebenheiten. Arbeitskreis Wasser, Abwasser und Abfall e.V., Hannover, Federal
Republic of Germany, 325 pp.

22 Knop, R., 1979. Einfluss des Sammelsystems auf die Abfallzusammensetzung.
Mull und Abfall, 12: 330—342.

23 Verhallen, Th.M.M. and Pieters, R.G.M., 1984. Attitude theory and behavioral
costs. J. Econ. Psychol., 5 (3): 223—249.

24 Wilkie, W.L. and Pessemier, A., 1973. Issues in marketing's use of multi-attribute
attitude models. J. Marketing Res., 10 (Nov.): 428—441.

25 Fishbein, M. and Ajzen, I., 1975. Belief, Attitude, Intention and Behavior: an Intro-
duction to Theory and Research. Addison-Wesley, Reading, MA, U.S.A., 578 pp.

26 Triandis, H.C., 1977. Interpersonal Behavior. Brooks/Coll, Monterey CA, U.S.A.,
329pp.

27 Bagozzi, R.P., 1982. A field investigation of causal relations among cognitions,
affect, intentions and behavior. J. Marketing Res., 19 (Nov.): 562—584.

28 Fazio, R.H. and Zanna, M.P., 1981. Direct experience and attitudebehavioral con-
sistency. In: L. Berkowitz (ed.), Advances in Experimental Social Psychology.
Academic Press, New York, U.S.A., 41 pp.

29 Jacobs, H.E., Bailey, J.S. and Crews, J.I., 1984. Development and analysis of a
community-based resource recovery program. J. Appl. Behav. Anal., 17: 27—145.

30 Johnson, E., 1983. Source separation: A resource recovery option. In: J.G. Abert
(ed.), Resource Recovery Guide. Van Nostrand Reinhold, London, U.K., 231 pp.

31 Doedens, H., 1979. Getrennte Sammlung ausgesuchter Mullkomponenten wie Papier
und Glass. Mull und Abfall, 11: 333-338.


