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Abstract 

This study is conducted in Hayatabad Town, Peshawar, Northern Pakistan. The article is based on a survey of 150 
randomly selected households. The authors use the contingent valuation method and apply the multinomial logit model 
to elicit the households’ willingness to pay for safe drinking water as well their risk averting behavior. The study re-
vealed that the sample households’ willingness to pay for improved drinking water is significantly determined by 
households’ awareness, levels of education, income, etc. The study concludes that the sample households are willing to 
pay much higher than their current monthly bills charged by City Development and Municipal Department, Peshawar. 
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Introduction© 

Much of the world’s population lacks access to ade-
quate and safe water supplies with waterborne dis-
eases and death continuing to be a worldwide bur-
den in both developed and developing countries. 
The increase in urban population in developing 
countries has augmented the pressure on natural 
resources, specially air and water in these crowded 
centers. Many households in urban areas of develop-
ing countries shift significant resources into treating 
water for drinking consumption. 

According to some estimations out of 6 billion peo-
ple on earth, more than 1 billion, i.e., one-sixth lack 
access to safe drinking water. The Goal 7 of Millen-
nium Development Goals (MDG) aims at reducing 
the proportion of people without sustainable access 
to safe drinking water and basic sanitation to halve 
by 2015 (UN, 2010). Realizing the importance of 
water, world water day is celebrated throughout the 
world on March 22nd every year. 

The World Health Organization (WHO, 2004) 
shows that about 1.8 million people in developing 
countries die every year from diarrhea and cholera; 
out of these 90% are children under the age of 5 
years. While 88% of diarrheal diseases are attributed 
to unsafe water supply and inadequate sanitation 
and hygiene. 

The situation regarding the quality of drinking 
water is also not good in Pakistan. WHO (2008) 
reports that only 65% of the population has sus-
tainable access to improved water sources and 44% 
have sustainable access to improved sanitation 
facilities. According to National Conservation Strat-
egy, about 40% of diseases in Pakistan are water 
borne (IUCN, 1992). 
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The Khyber Pakhtunkhwa province is not different 
from the rest of Pakistan as the available water is 
not suitable for drinking, since no proper wastewater 
treatment facilities are available. Drinking water is 
contaminated due to its mix-up with sewerage water 
in many residential areas. The industrial estates in 
Hayatabad, Peshawar discharge untreated waste-
water into Bara River. There is an average daily 
discharge of 304 cusecs from these areas, which 
ultimately joins river Kabul. River Kabul, which is 
an important source of water for drinking, irrigation 
and fisheries, is in danger. The mixing up of pol-
luted water makes the water of Kabul River unsuit-
able for drinking and could result in reducing of fish 
population (IUCN, 1996). 

As water is the most important component of life, it 
is polluted very rapidly and for the survival water 
resources have to be protected. The current popula-
tion of Peshawar is 1.4 million and is expected to 
grow rapidly in next few years. This increase in 
population will have direct impact on the water sec-
tor for meeting the domestic, industrial, and agricul-
ture needs. Due to overpopulation, mismanagement 
and low quality of drinking water in Peshawar, oc-
currence frequency of water borne diseases may 
further increase. There is, therefore, a need for thor-
ough investigation of whether there is any aware-
ness regarding quality of drinking water and 
whether the households are willing to pay for drink-
ing water quality. No such study has been undertak-
ing in Peshawar so this article would be an impor-
tant one from that point of view. It will also help 
policy makers to make suitable policies regarding 
provision of drinking water quality. 

The study investigates whether people are aware 
about the quality of the available drinking water and 
its negative effects on their health in the study area; 
examines if the households treat the drinking water 



Environmental Economics, Volume 1, Issue 2, 2010 

 39

properly so that its negative effects could be re-
duced; probes into the willingness of households to 
pay for improved drinking water in the study area; 
analyzes factors that determine the people’s willing-
ness to pay (WTP) for improved drinking water 
quality; and suggests policy recommendations as to 
how the quality of drinking water could be im-
proved in the area.  

1. Relevant literature 

Many researchers have conducted studies on esti-
mating WTP and risk averting behavior of house-
holds regarding safe drinking water in both the de-
veloped and less developed countries. These studies 
have used various estimation techniques including 
the contingent valuation method (CVM). The CVM 
is the most widely frequently used estimation 
method of households’ WTP for non-market ameni-
ties and goods. A study by Jordan and Elnagheeb 
(1993) estimated people’s willingness to pay (WTP) 
for improvements in drinking water quality and 
people’s perceptions of potential groundwater con-
tamination. The CVM method was used to estimate 
WTP using a checklist format. Jalan, Somanathan 
and Chowdhuri (2003) conducted a remarkable 
study in urban India to address a key policy question 
of whether increasing awareness about the adverse 
health effects of environmental pollution will in-
crease demand for a cleaner environment. Their 
study estimated the effects of awareness and wealth 
on household decisions to purify home water. Aver-
age costs of various home purification techniques 
were used to get estimates on willingness to pay for 
improved drinking water quality. They found that 
awareness such as schooling and exposure to mass 
media had statistically significant effects on adop-
tion of different home purification methods and 
therefore, on willingness to pay. Um, Kwak and 
Kim (2004) applied an averting behavior method to 
reconcile inconsistent public activity with objective 
environmental risk. The study introduced the per-
ception averting behavior method, in which the au-
thors added a perception measure unit to the con-
ventional averting behavior method. The study 
found that the perception measure provided a valid 
explanation for citizens’ aversion using tap water in 
Korea. In another study, Hensher, Shore and Train 
(2005) used a series of stated choice experiments 
and mixed logit models to establish the willingness 
to pay to avoid interruptions in water service and 
overflows of wastewater, differentiated by the fre-
quency, timing and duration of these events. The 
empirical evidence is an important input into the 
regulatory process for establishing service levels 
and tariffs, as well as useful planning information 
for agencies charged with finding cost effective 

ways of delivering services at prices that customers 
deem to be value for money. 

A study by Sattar and Ahmad (2007) is an exercise 
of the same kind in Hyderabad. Their study used the 
averting behavior approach for treating water con-
tamination and used the multinomial logit model. 
Findings of the study showed that the Head of 
household’s formal education and exposure to mass 
media, significantly affects their WTP for the differ-
ent water purification methods and indicated that 
education of the HH’s decision-maker is a signifi-
cant determinant of their WTP as compared to their 
income level. 

Hartono and Harahap (2007) used a hedonic price 
model to identify the effects of drinking water sup-
ply and home sanitation on the rent price of a house, 
calculate the value of marginal implicit price (mar-
ginal willingness to pay) for drinking water and 
sanitation, and examine factors that affects the 
availability of drinking water supply and sanitation. 
The logistic model approach revealed that house-
holds’ economic and social conditions such as age, 
number of family members, breadwinner’s educa-
tion, and expenditure per capita influence the avail-
ability of drinking water facilities in the form of 
piped water or pumped water, sanitation facilities in 
the form of toilet with septic tank, and garbage han-
dling facilities. Human capital or the level of educa-
tion is very crucial in the possibilities of ownership 
of drinking water and sanitation facilities. A study 
in rural Bangladesh by Akter (2008) estimated the 
economic value of arsenic safe drinking water. It 
identified the determinants of WTP for safe drinking 
water. The study estimated that sample households’ 
average WTP for safe drinking water was US$9 per 
year. Stated WTP amounts were found to vary sig-
nificantly with respondents’ levels of mass media 
exposure, standards of living of households, age, 
number of children in each household, levels of 
education of family members and distance of arse-
nic-free drinking water source. In Mexico, Vásquez 
et al. (2009) used a contingent valuation (CV) sur-
vey to estimate households’ WTP for safe and reli-
able drinking water. They found that households 
adopted various risk averting and private investment 
choices. These included for example, use of bottled 
water, water purification, and installation of water 
storage facilities to adapt to the existing water sup-
ply system. Their results indicated that households 
were willing to pay higher than their current water 
bill for safe and reliable drinking water services.  

The available literature shows that the CV method as 
well as the averting behavior approaches is suitable 
techniques to estimate the households’ WTP safe 
drinking water. This study, therefore, applies the CVM 
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method to elicit the households’ WTP by using multi-
nomial logit model for choosing various purification 
methods of drinking water in the study area.  

2. Data and research methods 

2.1. Theoretical framework
1. Following Deaton 

and Muellbauer (1980) the conventional microeco-
nomic theory shows that demand function depends 
upon own-price, cross-price, tastes and preferences 
and income of consumers. In addition, the demand 
functions are also affected by other factors like demo-
graphic composition, levels of educational, profession 
and residential status of households. The budget allo-
cation decision-making of households is best described 
as a multi-stage budget process. In this context the 
budget will first be spent on food, health and other 
necessaries. Then, in the second stage the food ex-
penditure will be consumed on clean drinking water 
and other items, while health expenditure will be 
spent on treating diarrhea and other waterborne dis-
eases along with other items. At any stage of budget 
allocation, the size of given budget, prices and prefer-
ence structure of household does matter. Engel has 
observed that the nature of preferences is such that 
income-consumption curves are skewed, that is, as 
income level (budget size) increases the budget share 
of luxuries tends to rise and necessities tends to de-
cline. This implies that rich households are more likely 
to allocate a larger share of their budget to more ex-
pensive water purification devices. In a typical avert-
ing behavior model developed by Courant and Porter, 
water purification practices enter into the utility func-
tion through the production of health. For instance, 
utility function of health, H and all other goods Y is:  

U = U[Y, H (v, )],                         (1) 

where v is the awareness regarding the contamination 
and  are risk averting activities, v enter through the 
production of health. It is assumed that households 
obtain utility directly through drinking safe water and 
indirectly through the health. 

U = U (Xj, Z, , H),                        (2) 

where X is the water treatment practices to make 
water safe, Z is the Marshallian composite good,  
is the perceived risk from water contamination 
(however perceived risk may be different from the 
actual risk) and H is the health level. Further, 
households choose between X and Z subject to 
budget constraint:  

Y = Z + PX + C, 

where Y is income, P is the price of water alterna-
tive and C is the average cost of filter. The condi-
tional demand for water practices can be solved as a 
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function of wealth as proxy of income, awareness 
(formal and informal), i.e. 

X
c
 = Xc

 (Y, qi).                            (3) 

Substituting the conditional demand function into 
utility, the conditional indirect utility function is de-
rived. The households will choose water purification 
alternative j, if and only if Vj > Vk for all K  J, (if a 
household’s uses two purification methods we have 
chosen one that is best): 

V
c
 =V

c(Y, qi,  ).                           (4) 

Willingness to pay for the safe drinking water or re-
ducing the risk  for contamination, holding other 
things constant, is deducted from household’s income: 

V
c
 = Vc(Y, qi, ) = Vc

 = V c(Y WTP, qi, 
*).          (5) 

2.2. Econometric specification. Consequent upon 
the above conceptual framework, a representative 
household’s decision to adopt improved water purifi-
cation method can be interpreted as follows: a house-
hold’s risk averting behavior and its willingness to 
pay for safe drinking water will depend on a number 
of factors including highest level of education of 
household head, income and wealth level of the 
household, awareness about the quality of water and 
water-borne diseases and exposure to media, etc. Safe 
drinking water practice is expected to be influenced 
by household characteristics such as education level 
of adult male and female household members, occu-
pation of heads of households and awareness. Again, 
it could be expected that all these household charac-
teristics are highly and positively correlated with 
household income level. Therefore, we expect house-
hold income to have a positive impact on the adop-
tion of safe drinking water practice.  

The households’ decision to use a particular purifi-
cation method of drinking water and the factors 
influencing this decision was estimated using multi-
nomial logit model2. Multinomial logit regression is 
used because the dependent variable (yi) in question 
is nominal (a set of categories which cannot be or-
dered in any meaningful way) and consists of more 
than two categories. In our study, the dependent 
variable has j = 0, 1, 2, 3, 4 categories, where 0 is 
base case with no purification and 1, 2, 3 and 4 im-
plies four different purification techniques. The 
model is given as follows: 

J

j

x

x

i
ji

ji

e

e
jyPr

1
1

,                              (6) 
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where for the ith household, yi is the observed out-
come and Xi is a vector of explanatory variables 
which include household head education, household 
income, age, family size, awareness, etc. e is base of 
natural logarithm. The unknown parameters j are 
typically estimated by maximum likelihood. Pr (yi = j) 
j = 1, 2, 3, 4, is the estimated probability of the 
adoption of a purification method j by i household 
from the multinomial model. Now from policy per-
spective, as discussed by Sattar and Ahmad (2007), 
it is very important question to ask how changes in 
values of regressors will influence the WTP. In or-
der to this the WTP of households for quality of 
drinking water will be regressed by ordinary least 
square (OLS) method as follows: 

,
1

i

n

i

iii XWTP                                      (8) 

where WTP is the maximum willingness to pay 
for a household for safe drinking water,  and  
are regression coefficients and Xi are explanatory 
variables as defined above and i the stochastic 
error term. 

2.3. Sample size. The study made use of primary 
data consisting of 150 households in Phase VI, Ha-
yatabad, Peshawar. This area was purposively cho-
sen for this study as majority of people living there 
are educated and having higher incomes compared 
to those living in rural areas of Peshawar. The data 
were collected using a pre-tested interview sched-
ule. A two-stage stratified sampling technique was 
used to collect the data for this study. A CV method 
was used to ask respondents about their awareness 
and willingness to pay for safe drinking water. 
Questions regarding households’ averting behavior 
were asked to know whether they were using elec-
tric filters, boiling, chlorine tablets, candle filters or 
no purification. We asked the respondents about 
their current source of drinking water and their 
awareness about water born diseases as well as 
about the socio-economic characteristics including 
education level, age, income and cost incurred on 
water purification. We specifically asked questions 
regarding averting behavior. One important question 
was: Do you use drinking water from arsenic-
contaminated source? (Yes or No). If the answer 
was “No”, then they were subsequently asked if 
they have do anything to have safe drinking water if 
they know their earlier drinking water source had a 
higher arsenic level than the safe level. They were 
further asked a number of questions regarding fea-
tures of safe drinking water options, i.e., how long 

had the household been using safe drinking water 
option, who was the owner of the water option, and the 
cost of water collection, treatment and purification.

Regarding willingness to pay, we asked the following 
question: Suppose the government wants to provide 
safe drinking water at your door steps at cost higher 
than your monthly bills charged currently, would you 
be willing to pay higher charges (Yes/No)? If the 
answer is “Yes”, what would be your maximum will-
ingness to pay to have safe drinking water? House-
holds who were willing to pay higher than their cur-
rently monthly charges were takes as those willing to 
pay for safe drinking water and vice versa. 

3. Results and discussion 

The data show that the mean monthly income of the 
sample households was Rs. 25,000. About 90 per 
cent of the households’ heads were males. As many 
as 70 per cent were married and 30 per cent single 
or widowed. The average age of respondents was 42 
years and the average household size was about 6. 
More than three-fourth (76%) of the respondents 
were literate. About 24 % were illiterate. Among the 
literates the 55% had primary level education, 11% 
had secondary level, 3% technical diploma holders, 
5% bachelor’s degree, and 2% were graduates in-
cluding M. Phil and Ph.D. Almost 60% wanted im-
provement in drinking water and they were aware of 
water born diseases and they were willing to pay for 
safe drinking water. The results showed that about 
45% of sample households were in the income 
group of Rs. 10,000-20,000 per month. More than 
one-fourth (26%) of households had a monthly in-
come of up to Rs. 10,000. Some 29% of households 
have income of Rs. 20,000-50,000. Similarly the 
data revealed that government servants accounted 
for 40% of the respondents. About one-fifth (20%) 
were self-employed and/or were businessmen. One-
third (33%) of the respondents were employed in the 
private sector. Doctors, engineers and lawyers to-
gether accounted for 6%. The remaining 1% were 
retired government servants, farmers, students, etc. 

All households get water from government tube 
wells through pipes and drinking water is supplied 
by City Development and Municipal Department 
(CDMD), Hayatabad, Peshawar. However, the qual-
ity of drinking water in Hayatabad is reported as 
poor. As mentioned earlier, a study by IUCN (1996) 
shows that the available water is not suitable for 
drinking, since no proper wastewater treatment fa-
cilities are available and the drinking water is con-
taminated due to its mix-up with sewerage water in 
many residential areas including Hayatabad. The in-
dustrial estates in Hayatabad, Peshawar discharge 
untreated waste-water into Bara River. The Bara River 
constitutes the main source supporting underground 
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water supply in the study area. The survey results 
showed that 40% of sample households were not treat-
ing their drinking water. Sixty percent of the house-
holds were using some kind of water purification 
method. About 25% of households were using boiling, 
10% chlorine tablets, 15% ordinary filters and 10% 
electric filter as purification technique in their homes.  
Findings of multinomial logit model are given in 
Table 1. The dependent variable has five categories: 
no water treatment, boiling, chlorination, cloth filter 
and electric filter. Category 1, i.e., no water treat-
ment is the base category. The coefficient of mar-
ginal probability up to 10 years of education is sta-
tistically significant for boiling method only. There 
is a 19% higher probability that a household will 
boil drinking water if the head of that household 

haslevel of education up to 10 years compared to 
those with no education. As education level of 
household head increases, the marginal probability 
of boiling technique decreases. The marginal prob-
ability of highly educated households becomes to be 
about 40 percentage points higher for electric filter 
compared to uneducated household head. Regarding 
media exposure, listening of radio by household 
head is not significant for water purification methods. 
Watching of TV is only significant for chlorination 
of drinking water. Reading of the newspapers and 
pamphlets by the household head has statistically 
significant effect on almost all purification methods. 
Regarding the levels of household income, higher 
incomes have significant effect on electric filter as 
water purification method. 

Table 1. Results from the polychotomous or multinomial logit model 

Probabilities of water treatment techniques 
Explanatory variables 

Boiling Chlorination Cloth filter Electric filter 

Education level (years): up to 10 0.19* (0.012) -0.05 (0.285) -0.073 (0.83) 0.068 (0.185) 

10-14 years -0.034* (0.003) 0.019 (0.81) 0.031* (0.016) 0.343* (0.001) 

15-16 and above -0.029*(0.001) -0.002(0.546) 0.045*(0.008) 0.396*(0.002) 

Exposure to media: radio 0.012 (0.710) -0.001 (0.287) 0.036 – (0.278) 0.017 (0.834) 

TV 0.011 (0.402) 0.012* (0.001) 0.038 (0.312) 0.074 (0.128) 

Newspaper, pamphlets, etc. 0.079** (0.009) 0.000 (0.137) 0.101* (0.004) 0.042* (0.032) 

Income level (rs. thousand/pm): medium 0.055 (0.139) 0.001 (0.215) 0.021 (0.211) 0.036 (0.228) 

High -0.201 (0.186) -0.001 (0.635) -0.032 (0.619) 0.258* (0.002) 

Log likelihood -563.12 

Observations 150
 

Notes: Figures in parentheses are probabilities of critical values, * and ** show significance level at 5% and 10 %, respectively. 

The multiple linear regression results of the WTP by 
OLS are given in Table 2. As the education level in-
creases, the WTP for improved drinking water in-
creases. The highest level of education has the maxi-
mum WTP of Rs. 208 higher than uneducated house-
holds. The results of the study show that a highly edu-
cated household head (15-16 and above) will spend 
Rs. 78 higher on average than household head who has 
education of 10-14 years. Regarding media exposure 
variables, only newspaper readers, on average, will  

spend Rs. 80 higher than those households whose 
head does not read newspaper. Households with 
higher income have higher willingness to pay of Rs. 
170 than low income households. The high income 
households have on average Rs. 90 higher WTP 
than middle income households.  

The results of the study reveal that awareness 
through education and exposure to mass media and 
income of households has significant effect on the 
WTP of households for safe drinking water.  

Table 2. Parameter estimates of the WTP equation estimated by OLS method (in Pak. rupees) 

Explanatory variables Coefficient t-ratios 

Constant -235.5 2.45 

Education level (years): up to 10 65 1.67 

10-14 years 130* 2.30 

15-16 and above 208* 4.15 

Exposure to media: radio 25 1.85 

TV 60.8* 2.47 

Newspaper, pamphlets, etc. 80* 3.56 

Income level (Rs. thousand/pm):medium 80* 2.31 

High 170* 2.43 

R-squared 0.43 

No. of observations 150 
 

Notes: * shows significance at 5% level or lower.  
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Conclusions 

Demand for environmental goods including safe 
drinking water could be higher if income levels are 
high and if people have access to information and 
awareness regarding the health risks associated with 
inferior environmental quality. A key policy ques-
tion is whether increasing awareness about the ad-
verse health effects of unsafe drinking water will 
increase demand for clean drinking water? This 
study used data from a survey of 150 households in 

Peshawar in Northern Pakistan. It is concluded that 
the awareness such as education and exposure to 
mass media have significant influence of adoption 
of various water purification methods and hence on 
households’ WTP. These findings are quite similar 
like income of households. The WTPs of well-
informed households are higher than those which 
are not or less informed. Therefore, higher levels of 
formal and informal awareness about negative ef-
fects of contaminated drinking water on health may 
prevent waterborne diseases. 

References 

1. Akter, S. (2008). Determinants of Willingness to Pay for Arsenic Safe Drinking Water: a Case Study in Bangla-
desh, Asian Journal of Water, Environment and Pollution,  5 (3), 85-91. 

2. Deaton, A., and J. Muellbauer (1980). Economics and Consumer Behavior, Cambridge, M.A: Cambridge Univer-
sity Press. 

3. Green, W.H. (2008). Econometric Analysis (6th edition), New Jersey: Prentice-Hall.  
4. Henser, D., N. Shore; and K. Train (2005). Households’ Willingness to Pay for Water Service Attribute, Environ-

mental and Resource Economics, 32 (4), 509-531. 
5. Horonto, D. and B. Harahap (2007). Willingness to Pay for Drinking Water and Sanitation Availability in Indone-

sia. Working Paper, No. 200712, Working Papers in Economics and Development Studies (WoPEDS) from 
Department of Economics, Padjadjaran University. http://www.equitablepolicy.org/wpaper/200712.pdf. 

6. IUCN (1992). The Pakistan National Conservation Strategy, International Union for Conservation of Nature, Pakistan 
Country Office 1, Bath Island Road, Karachi-75530 Pakistan. 

7. IUCN (1996). An Integrated Development Vision, International Union for the Conservation of Nature, Pakistan 
Sarhad Programme, Government of the North West Frontier Province (NWFP), Planning and Development De-
partment, Peshawar. 

8. Jalan, J., E. Somanathan and S. Chowdhuri (2003). Awareness and the Demand for Environmental Quality: Drink-
ing Water in Urban India, SANDEE Working Paper, No. 4-03, The South Asian Network for Development and 
Envieronmental Economics, Kathmandu, Nepal. 

9. Jordan, J.L., and A.H. Elnagheeb (1993). Willingness to Pay for Improvements in Drinking Water Quality, Water 

Resour, Res., 29 (2), 237-245, DOI: 10.1029/92WR02420. 
10. Kannien, B.J. (1995). Bias in Discrete Response Contingent Valuation, Journal of Environmental Economics and 

Management, 22, 57-70. 

11. Sattar, A. and E. Ahmad (2007). Willingness to Pay for the Quality of Drinking Water, The Pakistan Development 

Revie, 46(4) Part II (Winter), 767-777. 
12. Um, Mi-Jung, Seung-Jun Kwak and Tai-Yoo Kim (2002). Estimating Willingness to Pay for Improved Drinking 

Water Quality Using Averting Behavior Method with Perception Measure, Environmental and Resource Econom-

ics, 21(3), 285-300, DOI: 10.1023/A:1014537330423.s  
13. United Nations (UN) (2010). The Millennium Development Goals Report 2010, Published the United Nations 

Department of Economic and Social Affairs, June, 2010, New York. 
14. Vásquez, W.F., P. Mozumder, J. Hernández-Arce and R.P. Berrens (2009). Willingness to pay for safe drinking 

water: eidence from Parral, Mexico, Journal of Environmental Management, 90 (11), 3391-3400. 
15. World Health Organization (WHO) (2004). The World Health Organization Report 2004: Changing the History, 

World Health Organization, 20 Avenue Appia, 1211 Geneva 27, Switzerland. 
16. World Health Organization (WHO) (2008). World Health Statistics 2008, World Health Organization, 20 Avenue 

Appia, 1211 Geneva 27, Switzerland. 
 


	“Estimating willingness to pay for improvements in drinking water quality: evidence from Peshawar, Northern Pakistan”

