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ABSTRACT  
 
 The Willingness To Pay (WTP) for improved solid waste management (SWM) is often related with one’s 
standard of living. The hypothesis stated that the relationship between income and the ability to pay is positive, 
but this hypothesis is not always true. The objectives of this study are firstly to analyze the people’s behaviour 
in SWM and estimate the relationship between this behaviour and income and secondly to identify the factors 
which influence their ability to pay for improved services. The respondents of this study live in Bandar Baru 
Bangi, Selangor. A total of 300 respondents were interviewed. The data collected was analyzed using 
descriptive analysis and logistic regression. The results showed that 85.5percent of the respondents were willing 
to pay for improved SWM while 14.5percent were not willing. The analysis using logistic model regression 
found that the income factors were significant and positive at the confidence level of 10percent, which is in 
accordance with the initial hypothesis. And the age factor is significant and negative at confidence level of 
5percent, whereas other factors including the level of education were not significant. The implication of this 
study is that public education is essential when waste minimization programmes are developed and 
implemented, and hence awareness campaign of WTP needs to be conducted more frequent. It is suggested that 
cross subsidiary study between the high income and the low income people to be conducted to determine an 
earned amount to be charged towards achieving sustainable living.  
 
Key words: Willingness To Pay, Solid Waste Management, waste minimization, standard of living, sustainable 

living. 
 
Introduction 
 
 Solid waste management (SWM) is a major challenge experienced around the world. Inefficient and 
ineffective management can cause danger to the health of the population and have a negative impact on the 
environment. In Malaysia's urban scenario, solid waste was generated at an average of 760,000 tonnes per day 
and in 2025, it is expected that solid waste will be generated around 1.8 million tonnes per day (Zamali 
Tarmudi, et al., 2009).  The scope of solid waste management includes all administrative, financial, legal, 
planning and engineering functions for all solid waste problems. The solution may involve a variety of fields 
such as political science, knowledge of urban planning, geography, economics, public health, sociology, 
demography, communications, material science and conservation techniques.  
 Urban population is a country's leading producer of solid waste. According to Imura, H. et al., (2005), high 
population growth and urbanization combined with economic growth has changed the peoples’ patterns of 
consumption and contributes to increased waste generation and changes in the composition of waste. For 
example, urban area in China produced about 190 million tons of municipal solid waste in 2004, and this 
compelled the Chinese government felt the need to develop projects such as the reduction of solid waste; act of 
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packaging, reduction of carbon emissions, compost making and marketing programmes. The Chinese 
government had transferred 10 percent of organic waste converted into compost and the remaining 90 percent 
was sent to landfill (World Bank, 2005). 
 The economic and efficient operation of waste minimization programmes requires significant cooperation 
from potential waste generators and handlers. These individuals need to know what behaviors are desired and 
why. This study aims to analyze peoples’ behaviour in waste minimization and to estimate the relationship 
between this behaviour and income, and secondly to identify the factors which influence their ability to pay. 
Their behavior and Willingness To Pay (WTP) will very much affect their living towards achieving sustainable 
environment.  
 
Literature Review: 
 
 WTP is generally used to consider the evaluation of the potential benefits of an environment. WTP 
approach is based on the idea that it arises from the impact of the actual costs that are not profitable and look at 
the overall perception of society would be willing to pay to avoid losses (Knetsch, J. L., 1990). Willingness to 
pay for environmental goods or services based on household income increase at the optimum level for 
improving the quality of the environment from pollution (Bruce, N and G.M. Ellis, 1993).  
 A study showed by paying the cost of increasing garbage, recycling will reduce the overall waste disposal 
in an area (Skumatz, L.A., 2002). It was found that the cost charged to users (community) is large comparable 
with the waste produced. Therefore waste generation is reduced to avoid the costs incurred.  In a study 
conducted by Muhammad Subhan, (2001), WTP depended on monthly income, age, gender, race, the last 
education, recycling, environmental protection tendencies and types of households. The average WTP for 
improved SWM at the Seremban Municipal Council was RM23, while the median value for WTP of the 
household was RM25.  
 Kironde, J.M.L and M. Yhdego (1997) found the population of Dar es Salaam in Tanzania were not  
involved in local waste management activities. Turan. et al., (2009) described a brief history of Turkish law 
trend for MSW management.  The research showed that 25 million tonnes of MSW generated each year in 
Turkey and 77 percent of the population received MSW services.   
 Magrinho, A. et al., (2006), discussed the solid waste management in Portugal and found that 68 per cent 
were disposed of in landfills, 21 percent were burned at the plant waste-to-energy, 8 percent were treated in the 
waste recovery plant and 3 percent served on the sorting. Ağdağ, O.N., (2009) found that the total solid waste 
generated in Denizli Turkey over the last decade has increased continuously from 108,500 tonnes in 1995 to 
179,495 tonnes in 2006.  The average generation rate per capita is 1.23kg/day and  the main content of MSW in 
Denizli was food waste, but the percentage of waste recycled has increased significantly.   
 The study conducted by Tanrivermis, H., (1998) found that factors of socio-economic had a significant 
influence on WTP for improve environmental quality. Regression analysis used is Ordinary Least Squares 
(OLS) to assess the factors that affect WTP for better environmental management, including income level sand 
several demographic factors. The results showed that the stated WTP was positively correlated with income 
levels. Respondents with higher incomes were more willing to pay the costs or higher taxes. While the age of 
the respondents have a negative relationship with WTP. Education levels of respondents appears to correlate 
positively with WTP. The mean for WTP for male respondents were significantly larger than the female 
respondents. 
 Zulkifli,  (1997) found that the total weight of waste per household varied according to the different types 
of houses in Bandar Baru Bangi. The study conducted by Anuar, (2006) in Bandar Baru Bangi found that 20 
percent of respondents were willing to pay additional cost if the quality of waste management services can be 
improved. The WTP at reasonable rate is important to manage waste to meet the expenses of repairing and 
buying better equipment. 
 Seow Ta Wee, (2009) studied solid waste management issues and dump trucks to see the different views 
between men and women. This is because women are more sensitive to the issues of solid waste and garbage 
vehicles compared to men due to the solid waste management is usually organized by women. Moghadam, 
A.M.R.  et al., (2009), studied a picture of urban solid waste management in Rasht Gilan Province, Iran, and 
provided recommendations for improvement of the system.  
 The above literature analysed solid waste management and WTP in various countries and all agreed that 
solid waste has increased drastically over the years and if not managed properly would cause many negative 
effects on the population. Hence their effective management are of extreme important. It was also found that in 
some places the cost charged to users (community) is large compared with the waste produced. Nevertheless, 
the percentages of waste recycled have increased significantly. Therefore the study on WTP for improved sold 
waste management is important so that better services could be provided and MSWM could be implemented 
effectively. 
 



54 
Adv. in Nat. Appl. Sci., 6(1): 52-60, 2012 

 

Data And Method 
 
 Using random sampling technique, questionnaires were distributed to the people living in the town of 
Bandar Baru Bangi Selangor. A total of 300 respondents were successfully interviewed.  Each respondent is 
given the questionnaire and the results with regards to the age and educational backgrounds are shown in Table 
1. The highest number of respondents are in the aged group of 20-30 years. (37.3 percent).  For the educational 
level it shows 57 percent of respondents were qualified SPM / Diploma holders.  Also more than 57 percent of 
the respondents were below the age of 40 and these people will determine the future performance of a country.  
 
Table 1:  Respondents’ Profile. 

   Number of respondents  Percent 
Age (years)  20-30  112  37.3 

 31-40  60  20.0 
 41-50  82  3.27 
 51-57  44  7.14 
 ≥ 58  2  0.7 
 Total  300  100.0 

Education SPM / Diploma 171 57.0 
Degree 50 7.16 

 

Masters 25 8.3 
PhD 50 7.16 

Others 4 1.3 
Total 300 100.0  

 
 Data was analyzed using descriptive analysis and Logistic Regression Analysis.  According to Arief, S., 
(1993) and Gujarati, D., (2003), logit model specified in a form of probabilistic model (probability).  Dependent 
variable is the logarithm of the probability of an event that will occur provided there are variable-specific 
Independent variables. Logit model is generally described as follows: 
 

  

 
Pn is the probability of WTP of respondents for yes solid waste charges (Y = 1). Then simplified to: 
 

              (1) 

 
From equation (1) can be generated (1-Pn) is the probability of WTP of the respondent not to charge solid waste 
(Y = 0).  
 

                                                                       (2)  

 
 Based on equation (1) and (2) can be determined the ratio of respondents in the WTP possibilities for solid 
waste charges are:  
 

 
 
Then the log natural will be: 
 

 
 

 Where, Y is the ratio of the 'odds' WTP for an independent variable (X). When Zi is a function with several 
independent variables (X) is expected to affect the probability of WTP Several demographic variables, the 
logistic regression models estimated in this study are as follows: 

WTP =  

 
Meanwhile the description of the variables used are: 
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WTP = log ratio of the 'odds' willingness to pay by the respondent, 1 = Yes, 0 = No.  
X1   =  Income of respondents 
X2  =   Education of the respondents 
X3  =  Age of respondents 
X4  =  Moral Environment (taking cognizance of the environment in the area) 1 = often, 0 = Rare.  
X5 = The use of recycling, 1 (yes), 2 (no)  
X6 =  Knowledge of waste reduction,  1= Yes, 0 = No  
 
Results And Discussions 
 
Knowledge and Practices: 
  
 The respondents were asked if they were aware of the solid waste laws and other programmes concerning 
sustainable campus to be launched by UKM. Fortunately many are aware and looking forward for the event 
while others are just complacent with their routine. Table 3 shows the respondents’ knowledge on the various 
programmes regarding SWM. 
 
 Table 2: Knowledge of Various Programmes Regarding Waste Management.  

 Knowledge   (percent)  Yes    No
 Solid waste laws of Malaysia will be announced later.   16   84  
 UKM sustainable campus plan in 2020.   44.3   55.7  
 ZERO WASTE program at UKM, the safety and health, green office which was launched in the registry office, etc..   49   51  
 Program / National Recycling Day.   68   32  
 Malaysian Environment Week (MEW).   47.7   52.3  

 
 The field studies found that the level of knowledge of waste management is rather low among the 
respondents, but the knowledge of the recycling programme was high with 68 percent of respondents know 
about it. This high level of knowledge is influenced by the Solid Waste Management Act and Public Cleansing 
Act 2007, which was introduced and intensified by the government through recycling efforts. Under the Act, it 
allows the Government to decide that solid waste can be recycled and waste separation at source is a good 
strategy. Nevertheless the problems faced by the National recycling rate stood at under five percent (KPKT, 
2011).  
 
Table 3: Trash Removal. 

   Frequency  Percentage 
Emptying the trash  Maid  43  3.14 

 Head of Household  80  7.26 
 Wife/Housewife  97  32.3 

 Children  39  13.0 
 Other (specify)  41  7.13 

 Total  300  100.0 
Trash Removal  Every day  173  57.7 

 once in 2 days  81  27.0 
 once in 3 days  36  12.0 
 once a week  10  3.3 

 Total  300  100.0 

 
  Table 3 shows the respondents involvement in throwing the waste with the findings of the household/wife 
as the highest number who throw away the rubbish. So about 32 percent of the respondents who are involved in 
the waste management are women. As the manager of the household involving the management of the house, it 
is logic that these women do involve with the cleanliness of their homes and their children. The findings of the 
study also shows that only 13 percent of the respondents are children and this shows that young people in 
Malaysia is still low in involving in waste management. 
 Table 3 also shows the frequencies of trash removal. Majority of the respondents (58 percent) remove their 
waste every single day, 27 percent once in 2 days and 12 percent once in 3 days. This shows that the people are 
aware of cleanliness and would like to promote their living towards a sustainable environment. 
 The results also shows that only 57 percent of respondents know how to reduce waste in their homes and 43 
percent do not know.  At the same time 58 percent practise reuse and 42 percent do not. With regards to 
recycling, the majority of respondents (86 percent) are aware and know about recyling and 14 percent do not as 
shown in Table 4. 
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Table 4: Practice and Knowledge of the 3R concept. 
  Reduction 

 (Reduced) 
 Reuse 

 (Reused) 
 Recycling 
 (Recycle) 

 Yes  57.0  58.3  86.0 
 Not  43.0  41.7  14.0 

 
Table 5: Frequency Willingness To Pay (WTP). 

WTP Frequency Percent Cumulative Percent 

 No 44 14.5 14.5 
Yes 256 85.5 100.0 

Total 300 100.0  

 
 Table 5 shows the frequency of WTP of the respondents. The majority of respondents which constitutes 
about 85 percent are willing to pay for improved SWM. 

 
WTP Relationship with Income: 
 
 In this study, income levels were segmented into five groups. The findings of the study shows that 
respondents with income group of RM500-RM2999, 76 percent are willing to pay while those not willing to pay 
24 percent with a mean of RM 15.03 as shown in Tables 6 and 7.  Respondents with income between RM3000-
RM6999, those willing to pay are 87.7 percent, while those not prepared to pay 12.3 percent with a mean value 
of RM21.96. For respondents with income between RM7000-RM10.999 willing to pay is 90 percent and are not 
willing to pay is 10 percent with a mean value of RM33.28. For respondents earning between RM11.000-
RM14.999, those willing to pay is 40 percent and not willing to pay 60 percent with a mean value of RM12. 
This group is the lowest percentage of willingness to pay solid waste management with the lowest mean value 
as well. While respondents with income over RM15.000 found all respondents (100 percent) willing to pay 
solid waste management with the highest mean value of RM35.77. From the results above we can know WTP 
will continue to rise with increasing income of a person. The results of this study correspond with previous 
studies and according to the theory that says the increasing demand for the income will increase demand for 
waste management services better. 
 
WTP Relationship with Education 
 
       The WTP for respondents who have the educational level of SPM / Diploma is 85 percent while those not 
willing to pay are 15 percent, with a mean value of RM20.19 as can be seen in Tables 8 and 9. For respondents 
with degree education, 91 percent are willing to pay, while 9percent are not willing to pay with a mean value of 
RM24.57. The university graduates have the lowest percentage of the willing to pay with 78 percent, while 
those not willing to pay 22 percent with the lowest mean value of RM22.28. For respondents with the highest 
education PhD, those willing to pay are 86 percent while those not willing to pay are 14 percent, but have the 
highest mean value of RM35. This may be due to a substantial income of respondents compared with 
respondents who had education below that. From the findings we know that education level does not affect the 
willingness of a person to pay for solid waste management. This is different from the case studies reviewed by 
Aaron (1998) who says education is positively correlated with WTP, but in a study conducted by Eugenia, M., 
(2001) who found that education are not significant factors affecting WTP in solid waste. This may be due to 
SWM information which is available not only in the world of formal education, but also from non-formal 
education such as seminars and campaigns on various events performed by the government and NGOs. 
According to Tai Seow Wee, (2009) in environmental problems more educational therapy is not practiced in 
daily living and the level of higher education reflects the respondents’ answers that are of intellectual standard.  
  
WTP Relationship with Age: 
 
 The findings from the age category of 20-30 years showed that the respondents answered WTP for solid 
waste management is 90 percent and did not answer is 10 percent, the mean value for this age category is 
RM23.79 as can be seen in Tables 10 and 11. For the age category between 31-40 years old respondents who 
answered willing to pay is 87 percent and not willing is 13 percent with a mean value of RM22.05. For 
respondents aged 41-50 years old respondents are willing to pay is 90 percent and the answer not willing is 10 
percent with a mean value of RM27.79. As for the categories of respondents aged 51-57 years who are willing 
to pay is 70 percent and could not is 30 percent with a mean value of RM18.18. The last category of 
respondents aged over 58 years only 2 people are willing to pay the value of RM10. From the above findings 
we can know that the respondents aged 20-30 years and respondents aged 41-50 years have the willingness to 
pay a higher percentage of 90 percent, but the mean value for respondents aged 20-30 years is higher than the 
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respondents aged 41-50 years of RM36.12. This was probably due to younger people who feel that the existing 
waste management is not satisfactory for them and there must be significant changes in waste management. 
While the lowest category of respondents in willingness to pay is the respondents aged 51-57 years that only 70 
percent are willing to pay and also the lowest mean value of RM18.18. This may be because older people are 
comfortable with the existing management and was skeptical of the changes that are both technological and 
social problems. From the formula above we can conclude that with increasing age the willingness to pay for 
improved SWM will be lower. 
 
Table 6: Frequency and mean WTP by category of household income per month. 

Income (RM)  Percent Mean 
(RM) 

Std 
Deviation 

 500-2999  17.6 15.03 17.749 
3000-6999  53.9 21.96 23.731 
7000-10999  17.6 33.28 26.802 

11000-14999  3.0 12.00 21.679 
>15000  7.9 35.77 32.904 
TOTAL  100.0 23.52 24.822 

 
Table 7: Crosstab WTP with household income per month. 

WTP 
Income  

RM500-RM2999 RM3000-RM6999 RM7000-RM10999 RM11000-RM14999 > RM15000 
 percent  percent  percent  percent  percent 

Yes  76  87.7  90  40  100 
No  24  12.3  10  60  0 
Total  100  100  100  100  100 

 
Table 8: Frequency and mean WTP by category of  educational level. 

Level Education  Percent Min (RM) Std Deviasi 
 SPM/Diploma  63.0 20.19 22.182 

Degree  13.9 24.57 31.620 
Masters  5.5 22.28 21.661 

Phd  17.6 35.00 26.458 
Total  100.0 23.52 24.822 

 
Table 9: Crosstab WTP with respondents’ level of education. 

WTP Education 
SPM/Diploma Degree Masters Phd 

 percent  percent  percent  percent 
Yes  85  91  80  86 
No  15  9  20  14 

Total  100  100  100  100 
 
Table  10: Frequency and mean WTP by category of age. 

Age (Year)  Percent Mean (RM) Std Deviasi 
 20-30  29.1 23.79 27.612 

31-40  18.8 22.05 27.083 
41-50  31.5 27.79 21.544 
51-57  20.0 18.18 23.312 
>  58  .6 10.00 . 
Total  29.1 23.52 24.822 

 
Table 11: Crosstab WTP with respondents level of age. 

WTP Age 
20-30 year 31-40 year 41-50year 51-57 year > 58 year 

 percent  percent  percent  percent  percent 
Yes  90  87  90  70  100 
No  10  13  10  30  0 

Total  100  100  100  100  100 
 

Analysis of logistic model: 
 
       Data was analyzed using SPSS 18. Results of the study shows that the percentage of respondents answers 
the truth or matches very well with the data model of 85.8percent shown in the Classification table. While the 
Chi Square significant at 10percent level of 0089 or 8.9percent is still significant at 10percent means the level 
of overall model fit with the data.  
 
Logit regression equation is as follows: 
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Logit (WTP) =  = 2.487 +  0.658X1 – 0.311X2 - 0.545X3 + 0.473X4 - 0.719X5+ 0.429X6 + e 

 Sig   = (0.007)    (0.061)*    (0.262)     (0.015)**   (0.387)      (0.217)     (0.384) 
            Exp  = (12.031) (1.931)       (0.733)     (0.580)       (1.605)      (0.487)     (1.536) 
* = Significance at 10percent level,  
** = Significance at 5percent level  
 

From the above model we can see that the only two significant variables of household income (X1) 
significant at 10 percent level of significance of 0.061 and the variables age (X3) is significant at the 5 percent 
level of significance of 0.015, while the other variables are not significant at the level of 10percent and 
5percent. This revealed that the Education (X2), Moral environment (X4) , use of recycled (X5) and knowledge 
of household waste reduction (X6) are not significant and do not have  impact on the WTP for improved MSW. 
 
Household income: 
 
 The study found that the coefficient for household income (β1) is marked 0.658 with the exponent postif of 
1.931. This means that an increase in each category (for instance, increased income from RM500-RM2999 to 
RM3000-RM6999 income) relates to 0.658 increased in the log ratio possibilities of the WTP or increase the 
WTP 9.3percent (1.931-1), assuming that all other variables (ceteris paribus). This means that when income of a 
person increases, it will increase the WTP for improved solid waste management. This corresponds to a number 
of studies conducted by Tanrivermis (1998), Maria (2001) and Rafia Afroz (2010) who concluded that the 
income could be associated with a better understanding of problems and a greater ability to pay. 
 
Age:  
 
       The coefficient of age variable (β3) is a negative signed of  -0.545 with exponent 0.580. This means that 
each age category (for instance, increased from age 20-30 years and 31-40 years of age) is associated with a 
reduction ratio of 0.545 log "odds "the probability of willingness or decrease the probability of willingness to 
pay at 42percent (0.580-1), assuming that all other variables (cateris paribus). This means that older people are 
less willing to pay the charges for household solid waste management, and this may be because older people are 
careful to spend money for environmental services.  
 
Conclusion: 
 
 The WTP for improved solid waste management by the people at Bandar Baru Bangi  accounted for 85.5 
percent and 14.5 percent are not ready. The findings using logistics regression analysis found the income factor 
has a positive effect with the WTP and significant at the level of 10 percent, while age has a negative and 
significant impact at the level of  5percent means that every increase in income will increase the probability of 
WTP of solid waste management and the increasing age of each person will reduce the possibilities to pay for 
waste management, while other factors such as income, education, moral environment and the use of recycling 
do not have significant impact at the level of 5 percent and 10 percent. This may be due to solid waste 
management issues is not the most critical issues in the area of Bandar Baru Bangi as studies conducted by 
Muhammad Subhan, (2001) who see society's perception of solid waste management at Seremban found that 
the attitude of households towards financing government for the development of environmental issues are in the 
order of the fifth after the issue of public education, poverty, and unemployment, services, public health and 
housing issues. While household attitudes on the issue of litter in the sequence of the sixth after a couple of 
other issues of environmental problems.  
 The implications of this study is that the government should do a lot and efficient campaign to change the 
paradigm that the responsibilities of solid waste problem is a joint responsibility between all sectors and not just 
the responsibility of the government. As in Hasnah Ali, et al., (2010), the government too should play very 
important role in encouraging Malaysian industries to be more competitive. Apart from that, public education is 
seen as essential when waste minimization programmes are developed and implemented, the campaign about 
the awareness of WTP needs to be conducted more frequent. The other implications is that the government 
policy should be to exercise cross-subsidies on high-income societies to low-income community, so as to 
achieve a sustainable living and better quality of life. 
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