
九州大学学術情報リポジトリ
Kyushu University Institutional Repository

Preferences for the Attributes of Household
Kitchen Waste Source Separation Sertvices in
China Using Latent Class Approach

Yuan, Yalin
Laboratory of Environmental Economics, Graduate School of Bioresource and Bioenvironmental
Sciences, Kyushu University

Takahashi, Yoshifumi
Laboratory of Environmental Economics, Division of International Agricultural Resource
Economics and Business Administration, Department of Agricultural and Resource Economics,
Faculty of Agriculture, Kyushu University

Yabe, Mitsuyasu
Laboratory of Environmental Economics, Division of International Agricultural Resource
Economics and Business Administration, Department of Agricultural and Resource Economics,
Faculty of Agriculture, Kyushu University

https://doi.org/10.5109/1543422

出版情報：九州大学大学院農学研究院紀要. 60 (2), pp.511-518, 2015-09-18. Faculty of
Agriculture, Kyushu University
バージョン：
権利関係：



INTRODUCTION

Municipal solid waste is a growing problem in Beijing 
because of high urban population growth rates, rapid eco-
nomic development, and consumption habits.  Source 
separation of household waste is perhaps one of the best 
methods of managing waste (Tadesse, 2009).  With 
kitchen waste comprising more than 60% of total munic-
ipal solid waste (Li et al., 2009; Qu et al., 2009), the local 
government has been undertaking kitchen–waste source 
separation campaigns since 2010.  Free household kitchen 
waste containers are provided to each household, and 
instructors have been hired for each pilot community to 
help and supervise residents in the correct delivery of 
kitchen waste.  Furthermore, residents can deliver their 
separated kitchen waste to the newly installed commu-
nity kitchen–waste bins any time they want and without 
extra fees.  By the end of 2012, more than half (2,412) of 
all the communities in Beijing were covered.  However, 
limited progress was made (Deng et al., 2013; Nature, 
2013). 

The literature on household waste recycling in China 
has focused mainly on separation problems and methods 
(Deng et al., 2013; Huang et al., 2014; Tai et al., 2011; 
Yang et al., 2011; Zhou et al., 2014; Zhuang et al., 2008).  
Although residents’ willingness to pay for a third party 
to separate their kitchen waste has been studied (Yuan 
& Yabe, 2014a), little is known about residents’ prefer-
ences, such as the attributes of waste separation services 
and the possibility that residential activities like waste 

separation could be motivated by economic gain. 
The heterogeneity of residents’ service preferences 

and the influence of economic incentives on behaviour 
based on a choice experiment model have been widely 
studied around the world.  Most of these studies, includ-
ing Karousakis and Birol (2008), Czajkowski et al. (2014), 
Sakata (2007), Pek and Jamal (2011), Jin et al. (2006), 
and Yuan and Yabe (2014b), focus on the multinomial 
logit model.  However, the multinomial logit model has 
always been criticized because heterogeneity among indi-
viduals is extremely difficult to examine (Louviere et al., 
2000; Shen, 2006), even though this limitation could be 
relaxed to some extent by interaction terms between indi-
vidual–specific characteristics and various choices.  
There is still a limit to this method because it requires a 
priori selection of key individual characteristics and 
attributes and involves only a limited selection of individ-
ual–specific variables (Boxall & Adamowicz, 2002; Shen 
& Saijo, 2009). 

A latent class model is currently considered to pro-
vide the most powerful avenue for analysing heterogene-
ity (Colombo et al., 2009; Greene & Hensher, 2003; 
Kamakura & Wedel, 1999; Kontoleon & Yabe, 2006).  It 
can be used successfully to identify the sources of heter-
ogeneity at the segment level.  Investigation of heteroge-
neity at the segment level would be most relevant to pol-
icies when assessing the welfare impact of introducing a 
technology to different segments of the population 
(Kikulwe et al., 2011).  Despite the potential usefulness 
of the latent class model for assessing the heterogeneity 
of residents’ preferences for household waste manage-
ment, it has so far not been used in China.  There are, 
however, some applications of the latent class model on 
residents’ preferences for waste management, such as 
the one undertaken in Poland (Czajkowski et al., 2014). 
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Furthermore, household–level separation is incon-
venient for households because it requires space, time, 
and effort (Czajkowski et al., 2014; Karousakis & Birol, 
2008; Laurent et al., 2013; Victor et al., 2013).  Therefore, 
this study employed a stated–preference choice experi-
ment method to shed light on residents’ evaluations via 
the households’ willingness to accept compensation for 
their participation in source separation of household 
kitchen waste in Beijing City.  Moreover, in order to inves-
tigate the differences in preference for sorting household 
kitchen waste at home and to detect the level of hetero-
geneity of residents’ preferences for household kitchen 
waste separation services and the specified service 
attributes, we estimated the latent class model.

This paper proceeds as follows: the theoretical basis 
of the economic models used in this study is discussed in 
the next section, and the questionnaire design and data 
collection methods are explained in section three.  The 
model results are presented and interpreted in section 
four.  Discussion and conclusions are included in section 
five and section six, separately.

MATERIALS AND METHODS

The Latent Class Model
The latent class model was developed by Swait 

(1994), and it is based on the conceptual framework 
developed in the works of McFadden et al. (1986) and 
Ben Akiva et al. (2002).  Recently, the latent class model 
has been applied in various areas, such as agricultural 
technologies and foodstuffs (Birol et al., 2009; Hu et al., 
2004; Kikulwe et al., 2011; Kontoleon & Yabe, 2006), 
household appliances (Shen & Saijo, 2009), public organi-
zation services (Fonseca, 2009), and wetland manage-
ment (Birol et al., 2006). 

Sources of preference heterogeneity can be identi-
fied by the latent class model by detecting several latent 
classes of respondents that are characterized by relatively 
common tastes.  The utility in the latent class model that 
respondent i belongs to segment s, which is derived 
from choosing service alternative ∈C, can be written as:

Uij│s = βsXij + εij│s    (1)

where Xij is a vector of attributes associated with service 
alternative j and respondent i, and βs is a segment–spe-
cific vector of parameters.  The heterogeneity in service 
attribute preferences across segments is captured by the 
differences of the vector βs(s=1,2,…S).  Assuming that 
the error term εij│s is identically and independently distrib-
uted (IID) and that it follows a Gumbel distribution, 
Equation (2) shows the probability of alternative j being 
chosen by the i th individual in segment s.

Pij│s = exp(βsXij) / Σ 
c

h=1 
exp(βsXih)  (2)

Next, M* stands for a segment membership likeli-
hood function that sorts the respondents into one of the 
S finite number of latent classes with a probability, Pis. 
Therefore, the membership likelihood function for 

respondent i and segment s can be given as M*
is = γsZi + 

δis, where Z is the observed characteristics of the 
respondent, such as demographic characteristics.  
Assuming that the error term δis in the respondent mem-
bership likelihood function is IID among respondents 
and segments, and following the Gumbel distribution, we 
can express the probability that respondent i belongs to 
segment s as:

Pis = exp(γsZi) / Σ 
cs

k=1 
exp(γkZi)   (3)

where γk(k=1, 2, …, S) are the parameters of segment 
specific to be estimated.  This means that the various 
respondent characteristics contribute to the probability 
of segment membership.  A positive (or negative) and sig-
nificant γ indicates that the associated respondent 
characteristic, Zi, increases (or decreases) the probabili-
ty that respondent i belongs to segment s, and Pis sums 
to one across the S latent segments, where 0 <_ Pis <_ 1.

Combining the conditional choice Equation (2) and 
the membership classification Equation (3), we can con-
struct a mixed logit model that simultaneously accounts 
for service choice and segment membership.  Equation 
(4) (Kontoleon & Yabe, 2006) shows the joint uncondi-
tional probability of individual i belonging to segment s 
and choosing service alternative j. 

Pijs = (Pij│s) × (Pis) = [exp(βsXij) / Σ 
c

h=1 
exp(βsXih)] × 

  [exp(γsZi) / Σ 
cs

k=1 
exp(γkZi)]   (4)

There are various statistical criteria for deciding on 
the optimal number of latent segments (Andrews & 
Currim, 2003; Boxall & Adamowicz, 2002; Greene & 
Hensher, 2003; Kamakura & Wedel, 1999; Louviere et al., 
2000; Morey et al., 2006; Shen, 2006; Swait, 2007).  In 
this study, we employed three criteria: the ρ2, Bozdogan 
Akaike Information Criterion (AIC3), and Bayesian 
Information Criterion (BIC).  They are defined as:

ρ2 = 1–LLs / LL0    (5)

AIC3 = –2LLs + 3P    (6)

BIC = –LLs  + (      ) × ln(N)   (7)

where LLs is the log likelihood at convergence with s 
classes, P is the number of parameters in the model with 
s classes, LL0 is the log likelihood of the sample with equal 
choice probabilities, and N is the sample size.

Choice Experiment Design
A number of important attributes of separation serv-

ices have been recognized by González–Torre and Adenso 
(2005), Sakata (2007), Karousakis and Birol (2008), 
Gallardo, et al. (2010), and Czajkowski et al. (2014), 
such as walking distance, collection frequency, number of 
separations, educational programs, and incentives.  This 
study focuses on an improved household kitchen waste 
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separation system.  The current program places commu-
nity kitchen–waste bins as the traditional mixed–garbage 
bins, which are placed in front of residential apartment 
buildings.  In other words, the distance between contain-
ers and residents is short.  Therefore, this study focuses 
only on the service attributes of delivery and collection 
frequency, collection time, and cash and non–cash incen-
tives.  Instructors in the current collection system provide 
separation information to residents.  Cash is presented 
as a compensation and non–cash incentives such as free 
household kitchen–waste containers are also provided.  
The proposed attributes and their levels are listed in 
Table 1.  For the levels of compensation, four levels were 
first designed, based on the current household waste 
cleaning fee in Beijing, which is 3 Chinese Yuan (CNY) 
(US$0.48) per household per month, and then tested 
and adjusted by the pretested survey.  Finally, four lev-
els, 1 CNY (US$0.16), 5 CNY (US$0.81), 8 CNY (US$1.29), 
and 10 CNY (US$1.62) per household per month, were 
used.

Therefore, based on these four two–level–attributes 
and one four–level–attribute, 16 pair–wise comparisons 
of alternative collection services were achieved from 64 
(24×4) combinations using experimental design tech-
niques (Louviere et al., 2000) with SPSS conjoint soft-
ware.  These were randomly blocked into five different 
versions, each with three, three, three, three, and four 
choice sets.  As Figure 1 shows, each set contains two col-
lection service profiles (Option A and B) and an option 
to ‘opt out’ by selecting neither one (Option C), in which 
case the respondents were told that collection services 
would not be provided.  Such an ‘opt out’ option can be 

considered as a status quo or baseline alternative, the 
inclusion of which in the choice set is instrumental to 
achieving welfare measures that are consistent with 
demand theory (Bateman et al., 2003; Bennett & Blamey, 
2001; Louviere et al., 2000).  Respondents were required 
to choose one of the three options. 

Furthermore, before the choice experiment ques-
tion, information regarding the residents’ knowledge and 
awareness of the environment as well as their current 
household situation regarding kitchen waste generation 
and separation were posed.  In addition, socio–economic 
characteristics of the respondents were collected at the 
end of the questionnaire.

Data Collection
Many European countries (Husaini et al., 2007; 

Jacobsen et al., 2002) have made great strides in house-
hold waste recycling via the offering of economic incen-
tives.  In order to know how residential behaviour change 
is related to economic persuasion in China, we conducted 
a case study in the central urban area of Beijing, which 
includes six districts: Xicheng, Dongcheng, Haidian, 
Chaoyang, Fengtai, and Shijingshan (Figure 2).  Firstly, 
Dongcheng and Haidian districts were selected among 
the six districts via purposive sampling techniques.  Next, 
a total of 12 pilot communities were randomly selected 
from the 651 pilot communities of these two selected 
districts.  Finally, respondents were selected randomly 
and interviewed face–to–face at different times of the 
day. 

This survey took about 40 days from June 20 to the 
beginning of August, 2013.  A pilot survey took place dur-

Table 1.    Attributes and their levels of household kitchen waste separation services used in 
the choice experiment study

Attribute Levels Description 

1. Frequency 2 Once per day; Twice per week

2. Time 2 Morning; Evening

3. Instructor 2 Need; No need

4. Container 2 Plastic bag; Barrel

5. Compensation (CNY/month/household) 4 1; 5; 8; 10 

a CNY = Chinese Yuan, 1000 CNY = US$161.5 as of July, 2013 currency exchange rate.

Fig. 1.  Example of a household kitchen waste separation service choice set.
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ing the first week to test the questionnaire.  Finally, each 
respondent was randomly presented with one of the five 
versions of the revised questionnaire.  In total, 401 
respondents were approached, and 394 of them provided 
valid responses (98.3% of the respondents).

The main socioeconomic information of the respond-
ents and the statistics (Beijing Statistic Yearbook, 2013) 
are shown in Table 2.  The reason for the higher percent-
age of women (58%) compared to the average (50%) is 
probably due to the difficulty of interviewing men, who 

are at work during the daytime.  The education distribu-
tion in the samples was approximately 42% for respond-
ents with a high level of education, which is higher than 
the statistical level (32%).  This high percentage may be 
a result of the fact that the survey focused on the central 
urban area of Beijing, which has a high concentration of 
highly educated citizens.  The majority of the respond-
ents (57.4%) were between the ages of 30 and 59 and 
have three family members (34.5%).  To detect resi-
dents’ satisfaction with their family income, three levels 
of income, low, medium, and high, were presented to the 
respondents.  Approximately half of the respondents 
(49.5%) reported their family economic level in Beijing 
city as being in the middle range.  Over 70% of the 
respondents said they have little or no kitchen waste 
separation experience.  67.3% of the sample were from 
Haidian district, and each version of the questionnaire 
has an almost equal sample size of approximately 79.

RESULTS 

Results of the Latent Class Model 
In the choice model analysis, the utility functions 

depicted in Equation (4) are econometrically estimated 
using latent class regression with the software package 
TSP 5.1.  After experimentation with various specifica-
tions for the segment membership component, the best 
fit specification was to include the service attributes and 
the three socioeconomic characteristics of education, age, 
and separation experience1.  Table 3 shows the data cod-
ing.

Determination of the optimal numbers of segments 
requires a balanced assessment of ρ2, AIC3, and BIC, as 

Fig. 2.  Beijing map and survey area

Table 2.    Socioeconomic information of the sample and statistics

Category Levels Freq. % %a Category Levels Freq. % %a

Sex
Male 166 42.1 50

Economic 
level

Low 128 32.5

Female 228 57.9 50 Middle 195 49.5

Education

No high school 125 31.7 44 High 71 18

High school or equivalent 103 26.1 22
Separation

Always or most times 115 29.2

College or above 166 42.1 32 Otherwise 279 70.8

Age
(in years)

29 >_ 66 16.7 38
District

Haidian 265 67.3 79

30–59 226 57.4 48 Dongcheng 129 32.7 21

60 <_ 102 25.8 14

Version

1 79 20.1

Household 
size
(in persons)

1 26 6.6 22 2 79 20.1

2 70 17.8 31 3 79 20.1

3 136 34.5 31 4 80 20.3

4 76 19.3 9 5 77 19.5

5 <_ 86 21.8 7 Total 394 100 100

a Stands for the column of the data are based on the Beijing Statistic Yearbook (2013).

1  Note that the variables associated with household economical level, household size, location, and so on, are not listed in the Table 3 
because these socioeconomic characteristics are not significant even at a 10% significance level in any of the cases.
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reported in Table 4.  The optimal number of segments is 
reached when additional segments provide little extra 
information or are simply superfluous.  The model intro-
duced in Section two is estimated for up to four seg-
ments.  The ρ2 increases as more segments are added.  
The AIC3 and BIC are minimized at the three–segment 
and two–segment models, respectively.  However, mar-
ginal improvement diminishes after the two–segment 
model, indicating that a model with two segments is the 
optimal solution in this empirical application. 

Results of segment membership for the two–segment 
latent class model are reported in Table 5.  The parame-
ters for the first class were normalized to 0, permitting 
us to identify the remaining coefficients of the model. 

It can be seen that respondents in the latent segment 
two are characterized mainly by a low education level, 
older age, and a lack of kitchen waste separation experi-
ences.  Moreover, we found that the effect of older age on 
determining segment membership was larger than that 
of other attributes, since the estimated parameters of 
older age were approximately 8.8 times bigger than that 
of higher education level.  The remaining respondents in 
our survey are classified as latent segment one.  The 
membership coefficients for Segment one can be implic-
itly interpreted by comparison with the signs of the sta-
tistically significant parameters estimated for the seg-
ment two (Boxall & Adamowicz, 2002).  Therefore, 
respondents with a higher education level, young age, or 

who have had more separation experience are statisti-
cally more likely to belong to the latent segment one.

The estimated utility function parameters of the 
two–segment model are listed in Table 5 from columns 
four to seven.  In order to compare with the utility func-
tion of the two–segment model, we first estimated the 
utility function for the one–segment model (the standard 
logit model).  As shown in the second to the third col-
umns of Table 5, the one–segment model results indicate 
that the attributes of frequency, time, and container con-
tribute to utility (respondents prefer a service with fre-
quent evening collection and plastic bags), whereas the 
attribute of instructor does not.  In addition, the results 
suggest that none of the respondents were incentivized 
by compensation to accept the services.  Evidently, this 
one–segment finding contrasts the two–segment model.  

For the two–segment model, the utility coefficients 
show that different tested attributes determine house-
hold kitchen waste service choice for both segments.  In 
terms of frequency, as expected, residents in both seg-
ments prefer the once–per–day over the twice–per–week 
attribute level, whereas the provision of an instructor did 
not show significance.  Moreover, the attributes time and 
container of the impact on utility (significant or insignifi-
cant) differ between the two segments.  Contrary to eco-
nomic theory, only members in the Segment two prefer 
services with compensation.  The probable reason is that 
the level of compensation is too low, compared to the 

Table 3.    Variables included in the latent class model and coding of levels

Parameter Levels and coding

Services attributes

Frequency Once per day=1; Twice per week=–1

Time Evening=1; Morning=–1

Instructor Need=1; No need=–1

Container Plastic bag=1; Barrel=–1

Compensation (CNY per month per household) 1, 5, 8, 10 

Socioeconomic characteristics

Education College or above=1; Otherwise=–1

Middle age 30–59 years old=1; Otherwise=–1

Old age Over 60 years old=1; Otherwise=–1

Separation Always or most time=1; Otherwise=–1

Table 4.   Latent segment models and criteria for determining the best fit number of segments

Number of 
segments

Number of parameters 
(P)

Log likelihood 
(LL)

ρ2 AIC3 BIC

1 6 –1289.46 0.065 2596.92 1307.39

2 17 –1229.50 0.108 2510.00 1280.30

3 28 –1211.50 0.121 2507.00 1295.17

4 39 –1195.34 0.133 2507.68 1311.88

a Sample size is 1259 choices from 394 individuals (N)
b AIC3 = Bozdogan’s Akaike Information Criterion, BIC = Bayesian Information Criterion.
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urban average personal monthly income (3,425 CNY, 
approximately US$553.14) (Beijing Statistics Yearbook, 
2013).  For respondents in Segment one, the alternative 
specific constant is positive and significant, indicating 
that these residents prefer the presented services (A or 
B) over the status quo.  For respondents in Segment two, 
however, the alternative specific constant is negative 
and significant, indicating that the members of this seg-
ment prefer the status quo.

For respondents in Segment one, the utility coeffi-
cients reveal that the most important attribute is fre-
quency (once per day), followed by time (evening), 
whereas, instructor, container, and compensation did 
not show a significant influence on the respondents’ 
choices.  Similarly, the attribute of frequency has the larg-
est absolute size in the Segment two, indicating that this 
attribute is the most important determinant of house-
hold kitchen waste separation service choice, followed 
by the attributes of container and compensation.  Both 
the container and compensation attributes exhibit posi-
tive signs, which reveals that residents in this segment 
prefer services with plastic bags and more compensa-
tion, whereas they did not show a significant preference 
for time and instructor.  

The probability that a randomly chosen respondent 
belongs to a given segment can be calculated by inserting 
the estimated segment socioeconomic coefficients into 
Equation (3).  Using this procedure, we estimated the 
probability that the i th individual belongs to each of the 
two segments, and found the relative share of sample 
based on the sum of probability of n individuals are 70.1% 

and 29.9%, respectively.  
Hence, it appears that respondents who are young, 

highly educated, or have separation experience (70.1% 
of the sample) and a positive attitude toward the pro-
posed program prefer services with frequent evening col-
lection more, whereas the remaining respondents (29.9% 
of the sample) who are older, with a lower education 
level and less separation experience have a rather nega-
tive predisposition towards the proposed household 
kitchen waste source separation services.  The latter pre-
fer services with a once–per–day collection frequency, 
accompanied by plastic bags and more compensation. 

Marginal Willingness to Accept Estimates 
From Table 5, we can estimate the marginal willing-

ness to accept (MWTA) compensation for the significant 
variables in Segment two.  The calculations of MWTA 
compensation are based on the one provided by Hu et al. 
(2004).  The Equation is as follows: 

MWTA Compensation = –2 × [β Attribute/βCompensation] (8)

Therefore, the MWTA compensation for the attributes 
of frequency and container are approximately –16.18 CNY 
(US$–2.61) and –10.75 CNY (US$–1.74), with 95% con-
fidence intervals (Hanemann & Kanninen, 1999), between 
–28.52 CHY (US$–4.60) and –3.85 CHY (US$–0.61), and 
between –17.61 CHY (US$–2.84) and –3.89 CHY (US$–
0.63), respectively.  This means that older respondents 
with a low level of education have a marginal willingness 
to pay approximately US$2.61 when the frequency 

Table 5.    Parameter estimates from the latent class model

Parameter
One–segment

Two–segment

Segment one Segment two

Coeff. S.E. Coeff. S.E. Coeff. S.E.

Estimated coefficients of the class membership function

Constant 0 (fixed)   0.178  3.977

Education 0 (fixed) –1.038** 0.444

Middle age 0 (fixed)   7.446* 4.345

Old age 0 (fixed)   9.004** 4.529

Separation 0 (fixed) –3.665* 2.092

Estimated coefficients of the utility function

ASC   0.092   0.104   0.695*** 0.137 –2.812** 1.043

Frequency   0.567*** 0.046   0.522*** 0.057    1.367*** 0.404

Time   0.109** 0.044   0.169*** 0.054 –0.128   0.162

Instructor –0.056   0.044 –0.050   0.052 –0.048   0.152

Container   0.112** 0.044   0.035   0.054   0.908** 0.342

Compensation   0.008   0.013   0.009   0.016   0.169*  0.102

Share 70.10% 29.90%

a *** Significant at 1%; ** significant at 5%; * significant at 10%.
b The former are normalized to 0, permitting us to identify the remaining coefficients of the model.
c  Segment one: young, high educated respondents, or respondents with more kitchen waste separation experiences; 
Segment two: old, low educated respondents, and respondents with less kitchen waste separation experiences.

d ASC stands for alternative specific constant.
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attribute changes from twice per week to once per day, 
and US$1.74 when the container attribute changes from 
barrel to plastic bag.

DISCUSSION

Rapid population growth, urbanization, industrializa-
tion, and economic development have resulted in the 
generation of an enormous volume of solid waste in resi-
dential areas throughout the world.  Since 2010, Beijing 
authorities have been launching kitchen waste separation 
programs and making great efforts to obtain the cooper-
ation of residents by encouraging them to source sepa-
rate kitchen waste.  However, little progress has been 
made.  In this study, a choice experiment was used to 
investigate residents’ preferences for selected household 
kitchen waste source separation service attributes (fre-
quency, time, container, instructor, and compensation).  
A total of 394 residents from the Haidian and Dongcheng 
districts of Beijing city were involved.  A latent class 
model was constructed to capture the heterogeneity in 
residents’ preferences for household kitchen waste source 
separation service attributes and to profile residents who 
are more or less likely to conduct kitchen waste source 
separation. 

A previous study of Beijing residents’ attitudes 
towards household kitchen waste separation (Yuan & 
Yabe, 2014a) concluded that approximately 41.4% of the 
respondents preferred to pay for a third party to sort 
kitchen waste rather than doing it themselves, whereas 
31.0% preferred to sort kitchen waste themselves, and the 
remaining 27.6% refused to pay or to sort the waste them-
selves.  In this study, we show that there are two distinct 
and coherent segments of residents.  A significant group 
of respondents, who are young, high educated, or have 
more kitchen waste separation experiences (Segment 
one), prefer the proposed self–separation services over 
the status quo; however, the remaining subset of respond-
ents (Segment two), who are old, low educated, and have 
less kitchen waste separation experiences, derive nega-
tive utility from kitchen–waste sorting.  Furthermore, the 
results show that the Segment one respondents prefers 
systems with frequent collections occurring in the eve-
nings.  Despite the time and effort involved in home sort-
ing, these respondents do not show a significant prefer-
ence for compensation, instructor, or free container.  In 
line with the findings of Yuan and Yabe (2014a), the 
membership of this segment is linked to their high edu-
cation level and young age, and their existing sorting 
behaviour also shows significant influence on their posi-
tive attitudes.  

Members in Segment two would need to be not only 
compensated, but also provided with free environmen-
tally friendly plastic bags and frequent collection service.  
However, they did not show a significant preference for 
the attributes of time and instructor.  These people are 
characterized by a low education level, older age, and less 
separation experiences.

In conclusion, these results suggest a potential for 
improvement in the source separation program in Beijing.  

Frequency does have a significant effect on the choice of 
household kitchen waste separation services, possibly 
because the odor and decaying characteristic of kitchen 
waste make keeping kitchen waste inside the home diffi-
cult, especially in the summer.  Furthermore, our findings 
show little interest among both segments in the pres-
ence of a kitchen–waste–separation instructor.  Therefore, 
it might be worthwhile for the local government to recon-
sider investing in instructors.  Moreover, our results indi-
cate that more conveniences (e.g., frequent collection) 
should be provided to communities formed by a high per-
centage of highly educated, younger residents, whereas 
not only conveniences but also cash and non–cash com-
pensations, such as free plastic bags, should be provided 
to communities that have a high percentage of older res-
idents with a low level of education. 

Although this study reveals insight into MWTA com-
pensation, it should be noted that the majority of the 
respondents did not show a significant preference for 
compensation when it comes to household kitchen waste 
separation behaviour, which seems to contradict eco-
nomic theory.  The probable reason is the small value of 
the provided compensation.  Therefore, future research 
can increase the level of compensation value to estimate 
the MWTA compensation level for the majority of resi-
dents.  Moreover, the data that was available does not 
allow us to identify seasonal differences in residents’ pref-
erences for services attributes, which could be a poten-
tial area for further research in the field of household 
kitchen waste separation.
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