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Abstract: 
Although three-fourth of the earth’s surface is covered with water but 

only less than one percent of the water is suitable for drinking. Safe 
and clean drinking water can be thought of as an economic good. The 
present study estimates the demand for bottled drinking water in 
Northern Pakistan. The study uses econometric model to analyses 
factor affecting demand and consumption of bottled drinking water. 
The paper finds that own-price of bottled water, household’s income, 

price of substitutes, awareness and taste and preferences are the most 
important determinants of quantity demanded of bottled water. The 
data analysis shows that bottled drinking water may be thought of as 
an ordinary but price elastic good with εp of -2.96. The results also 
show that bottled drinking water is a necessity but a normal good as 
income elasticity of demand (εy) greater than zero but less than one. 
The study concludes that bottled drinking water users are health 
related risks averse. The study suggests that provision of safe and clean 
drinking water to all citizens be made because this may reduce deaths 
due to water-borne diseases.  
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I.  Introduction 
 Water is one of most important component of environment which facilitates life on 
earth. More than 70 percent of the surface of earth is covered with water but only less 
than 1 percent of this water may be used as freshwater for human use. A huge majority of 
the water on our “blue planet” is contained in the ocean which is salty and not drinkable. 

About two-third of the fresh water is in the frozen form in ice caps and glaciers and that 
results in a small fraction accessible for human use. Clean and safe drinking water may 
now be thought of as an economic good which is scarce too and a vast majority of people 
in developing countries do not have access to it. In a country like Pakistan, access to tap 
water is not available in rural areas at all; in urban areas 100 percent households don’t 

have access to it. The quality of the available tap water is also not good and fit for 
drinking. To many, tap water and packaged or bottled water are close substitutes. Some 
studies show that from objective perspective, bottled water may not be better or worse 
than tap water; it depends on specificity of the particular cases. While comparing the 
bottled and tap water, these studies concluded that, while some bottled waters are of 
better quality than tap water, this is not always the case (e.g. Hunter, 1993; Olson, 1999; 
Lalumandier & Ayers, 2000, Saleh et al., 2001). In scientific literature and the media, 
there is a hot debate about the merits and demerits of these substitutes (Foltz, 1999). 
Olson (1999) claimed that tap water is more frequently analyzed than bottled water and is 
controlled by rigorous standard. DWRF (1999), on the other hand, argued that bottled 
water, which is treated by more advanced methods and is less exposed to contamination 
than tap water, is therefore a safer alternative. Doria (2006) reported two main reasons for 
increase in the consumption of bottled water: 1) dissatisfaction with tap water 
organoleptics, i.e. the water characteristics that affect the senses of taste, odor and sight. 
In this context, taste seems to be particularly relevant and 2) health-related reasons. 
Another study (Ferrier, 2001) has reported that bottled water has become the fastest 
growing segment of non-alcoholic beverages, representing a market worth $22 billion. 
 
 In Pakistan, the quality of water is also not good. World Health Organization 
(WHO, 2004 & 2008) report shows that only 65% people of the total population have 
sustainable access to sources of improved water. According to National Conservation 
Strategy, in Pakistan 40% of diseases are water borne (ICUN, 1992). A recent study by 
Pakistan Council of Research in Water Resources (PCRWR, 2012) reports continual 
deterioration in the quality of drinking water quality due to biological contamination from 
human waste, chemical pollutants from industries and agricultural inputs. Piped water 
also gets contaminated because pipes are laid very close to sewerage lines or open drains 
and cause many serious water borne diseases. This study attributes 45% of infant deaths 
to diarrhea and about 60% to overall infectious waterborne diseases in Pakistan. About 
25-30% of the diseases are gastrointestinal in nature. The principal cause of these 
diseases is the poor quality drinking water. In the Khyber Pakhtunkhwa province the 
available water is also not suitable for drinking. Drinking water is contaminated because 
of mixing up with sewerage water system in many residential areas (PCRWR, 2012). The 
current population annual growth rate is 1.4% and is increasing with time; this increase in 
population will have a direct impact on water for meeting industrial, domestic and 
agriculture needs. Due to over population water quality is getting worse day by day in 
Peshawar (Khan et al., 2010). The poor quality of drinking water has forced a large cross-
section of citizens to buy bottled water. As a consequence of this expanding market a 
mushroom growth of bottled water industry in the country is witnessed during the last 
few years (PCRWR, 2012). Bottled water is one of the sources of safe drinking water. 
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Consumer purchases are determined strongly by cultural, social, personal and 
psychological factors. Consumers’ perception and buying behavior of bottled water needs 
to be thoroughly investigated. In Pakistan, affluent people use bottled water as a symbol 
of fashion in the society and poor think that it is a luxury and they cannot afford it. 
People education and awareness regarding use of quality water also play a major role 
which diverts their perception to consume bottled water. In Khyber Pakhtunkhwa, due to 
mismanagement and over population water quality is getting worse day by day and there 
is a need of thorough investigation regarding factors affecting demand for bottled water 
with particular reference to health related rick averseness. 
 
 The present study aims to apply the conventional microeconomic demand theory 
to bottled water in Peshawar. It investigates consumer perceptions regarding pricing and 
quality of bottled water and examines whether they are purchasing bottled water for 
drinking purposes in the study area. It also estimates the demand for bottled water for 
drinking purposes and explains determinants of the demand for bottled water in the study 
area. Finally, the study also suggests policy recommendations regarding availability, 
quality and prices of bottled water in study area. 
 
II.  Research Methodology 
 The University Campus constitutes the area of this study. This has been selected 
keeping in view the incomes and education (awareness) of the people of the area. All the 
faculty and non-teaching staff in grade 17 and above in Peshawar University and Khyber 
Pakhtunkhwa Agricultural University, Peshawar were the potential respondents for this 
study. The total population of the universe is 900. A sample of 225 (25%) respondents 
was taken for this study. A simple random sampling method was used for sample 
selection. The data were collected with the help of a pre-tested interview schedule. Face 
to face interviews were held with the respondents to know about their perceptions about 
quality and pricing of bottled water. Table 1 shows total and sample respondents in the 
study area. 

Table 1. Total and Sample Respondents in Study Area 
University Population  Sample Respondents 

Peshawar University 613 153 
Khyber Pakhtunkhwa  
Agricultural University 

287 72 

All 900 225 
Source: Survey 
 
 The collected data were analyzed following theoretical framework and 
econometric techniques. Statistical Package for Social Sciences (SPSS) was used for data 
analysis.  
 
III.  Theoretical Framework 
 Following Sydsaeter and Hammond (2002) we assume that a representative 
household (consumer) faces a constrained optimization problem who chooses how much 
of the available income, m, to spend on a good x1 (bottled water) whose price is p1, and 
how much income to leave over for expenditure on x2, a composite good which 
represents all other goods. The household, thus, faces the budget constraint px1 + x2 = m, 
where px1 and x2 denote expenditures on bottled water and all other goods, respectively. 
We may also think of x2 as a numeraire (a composite good) whose price is one. The 
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consumer preferences are represented by the utility function u(x1 ,x2 ). In mathematical 
terms, therefore, the household faces the problem of choosing (x1,x2) in order to 
maximize u(x1 ,x2 ) subject to the budget constraint  px1 + x2 = m. In order to solve for 
the Marshallian demand for x1, we use the following Lagrangian function. 
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Solving these equations simultaneously, the Marshallian demand function for x1 can be 
found as follows: 

x1 = f(p1,p2,m,z)…………………………………..(2).  
Equation shows that demand for x, bottled water will vary with its own price (p1), price 
of related goods (substitutes or compliments) (p2) consumer income (m) and other 
demographic characteristics of the households (z). 
 
IV.  Econometric Specification 
 According to above theoretical framework, a representative household’s decision 

to adopt bottled water can be interpreted as follows: household demand for bottled water 
will be influenced by a number factors including price of bottled water, prices of 
substitute goods, wealth and income of consumer, level of education of household head, 
awareness regarding quality of bottled water and water-borne diseases and media 
exposure. Bottled water usage is expected to be influenced by education level of adult 
male and female households, their occupation and awareness level. Therefore, we expect 
that household income has a positive impact on adoption of bottled water.      
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 Where x1 is quantity demanded of bottled water, yi are explanatory variables which 
include own-price, substitute good price, household income, household size, taste and 
preferences of consumers, education level and awareness, etc. β0, βi and εi are intercept 
and partial regression coefficients and stochastic error term, respectively. In order to 
estimate the own-price, cross-price and income elasticities of demand for bottled water 
the above equation was also estimated using double-log model as follows.  
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V.  Results and Discussion 
Descriptive Results 
 Out of the total sample respondents, 72 percent were males and 28 percent female 
respondents. As much as 70 percent of the respondents were aware about the negative 
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effects of unsafe drinking water. Among those who were aware 78 percent were males 
and 22 percent females, whereas 59 percent of those unaware were males and 41 percent 
females. Among males, 75 percent were aware and 25 percent were not aware. Similarly, 
among females 55 percent were aware and 45 percent unaware about the negative effects 
of contaminated drinking water. A Chi-square test analysis indicates a strong association 
between gender and awareness. Males were comparatively more aware than females. 
 

Table 2. Sample Respondents Classified by Gender and Awareness about the ill 
effects of unsafe drinking Water 

 
Gender 

Awareness  
All Yes No 

Male 123 40 163 
Female 34 28 62 

All 157 68 225 
χ

2=9.057 Significance = 0.003 
Source: Survey 
 
 The average size of sample households was 5.4 with a minimum of 2, maximum of 
10 members and a standard deviation of 1.82. Average age of sample respondents was 
36.8 years with standard deviation of 10.48. Monthly income of sample households 
ranged between Rs. 30,000 and 100,000 with an average of Rs. 51,900 and a standard 
deviation of 18.48. Market of bottled water was fixed at Rs. 40 per liter everywhere. We, 
however, added travel cost to it so that variation in price could be introduced. As such, 
the Price of bottled drinking water ranged from Rs.48 to Rs. 90 per liter. The average 
price for the sample was Rs.69.40. The average consumption of bottled drinking water 
was 4.45 liters per day with a standard deviation of 2.74. Frequency distributions of 
selected variables are given in Table 3. 
 

Table 3. Frequency Distributions of Selected Variables 
Sample Respondents Classified by Age Distribution of Sample Households by Size 

Age (Years) Frequency Percent No. of members Frequency Percent 
Less than 25 28 12.4 Up to 4 65 29 
25-50 172 76.4 5-7 150 66.6 
Above 50 25 11.1 8 and Above  10 4.4 

All 225 100 All 225 100 
Income Distribution of Sample Households

  
Consumption of Bottled Drinking Water by 

Sample Households 
Income/month 

(Rs. thousands) 
Frequency Percent No. of Liters Frequency Percent 

Up to 40 81  36 Less than 4 97 43.1 
40 - 60 96 42.7 4 - 8 104 46.2 
Above 60 48  21.3 Above 8 24 10.7 

All 225 100 All 225 100 
Source: Survey 
 
 Table 3 shows that majority 76 percent of the respondents belonged to age group 
of 25-50 years. About 67 percent of sample households had 5-7 members. More than 40 
percent had monthly income between Rs. 40,000 to Rs. 60,000. More than forty percent 
(43%) consumer less than 4 liters bottled drinking water daily. Forty six percent 
consumed from 4 to 8 liters daily. Only, 11 percent of households consumed above 8 
liters on daily basis. About 64 percent of the respondents were satisfied with the quality 
of bottled drinking water. Table 4 shows that no strong association was found between 
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gender and satisfaction of sample respondents. However a very strong association was 
found between satisfaction and awareness of sample respondents. 
 

Table 4. Association between Gender, Awareness, and Satisfaction of Sample 
Respondents 

 
Gender 

Are you satisfied with the existing bottled 
water 

 
All 

Yes No 
Male 110 53 163 
Female 34 28 62 
All 144 81 225 

Chi-square (χ 
2) = Significance = 0.077 

Are you aware about the 
negative effects of unsafe 

drinking water? 

Are you satisfied with the existing bottled 
water? 

 
All 

Yes No  
Yes 115  42 157 
No 29  39 68 
All 144  81 225 

Chi-square (χ 
2) = 19.285 Significance = 0.000 

Source: Survey 
 
Regression Results 
 The results of multiple linear regression model shows that the overall model was 
statistically significant with F-test value equal to 453.168. The observed significance 
value is 0.000. Among the explanatory variables, own-price, income of household, cross-
price, awareness, and taste and preference are significant determinants of quantity of 
bottled water demanded. These variables have correct algebraic signs and their individual 
coefficients are significant. These results conform to conventional microeconomic theory 
of consumer demand and behavior. Age, family size and gender were not significant 
variables. According to demand theory, own-price has a negative sign. This study also 
shows that the partial regression coefficient of own price is – 0.119 with its t-ration of – 
14.201. The partial regression coefficient of income variable is 0.071 and its t-ration is 
17.268. The cross-price coefficient is 0.381 with its t-ratio of 2.601. These are important 
results. Awareness and satisfaction of consumer had also positive signs with significant 
coefficients implying that if the consumer is aware about the negative effects of 
contaminated water or unsafe drinking water then he or she is buying more bottled 
drinking water. On the average, the respondent who is aware buys about half a liter of 
bottled water daily more than unaware consumer. The coefficient of taste and preference 
variable is also significant showing that if the consumer is satisfied with the existing 
quality and price of bottled water, he or she is going to purchase more than the one who 
is not satisfied with the quality and price of bottled water. 
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Table 5. Multiple Linear Regression results of Demand for Bottled Drinking Water 
Explanatory 

Variable 
Coefficient Standard Error t-ratio Significance 

Constant 7.963 0.822 9.688 0.000 
Price of bottled 
water 

-0.119 0.008 -14.201 0.000 

Income of 
household 

0.071 0.004 17.268 0.000 

Price of substitute 0.381 0.147 2.601 0.01 
Awareness 0.469 0.114 4.121 0.000 
Taste and 
preference 

0.752 0.119 6.333 0.000 

Age 0.001 0.004 0.307 0.759 
Family Size -0.019 0.025 -0.759 0.449 
Gender -0.055 0.102 -0.534 0.594 
Sample Size: 225  
R2 = 0.944 Adj.R2 = 0.942 
F-Test:  453.168 (Significance 0.000)  

 
 Own-price, cross-price and income elasticities of demand were also estimated 
using double-log model. Own-price elasticity of demand for bottled water is -2.959 
showing that it is an ordinary but price elastic good. Income elasticity of demand is 0.633 
which is statistically significant. This indicates that bottled drinking water is a necessity 
rather than luxury. Further detail may be seen in Table 6. The findings of this study are in 
line with those reported by Hobky and Soderqvist (2003), Sattar and Eatzaz (2007) and 
Khan, Iqbal, Saeed and Khan (2012). These studies also find that willingness to pay for 
improved drinking water varies directly with awareness and income. 
 

Table 6. Own-Price, Cross-Price and Income Elasticity of Demand for Bottled 
Drinking Water 

Explanatory Variable Coefficient Standard 
Error 

t-ratio Significance 

Constant 10.888 1.232 8.836 0.000 
LnPrice of bottled 
water 

-2.957 0.224 -13.213 0.000 

LnIncome of 
household 

0.633 0.094 6.727 0.000 

Price of substitute 0.241 0.054 4.466 0.000 
Awareness 0.125 0.043 2.904  0.004 
Taste and preference 0.270 0.044 6.103 0.000 
Age 0.001 0.002 0.417 0.677 
Family Size -0.004 0.009 -0.492 0.623 
Gender -0.087 0.038 -2.299 0.022 
Sample Size: 225  
R2 = 0.897 Adj.R2 = 0.893 
F-Test:  234.934 (Significance 0.000)  

 
 Demand curve for bottled water was also estimated and drawn as shown in Figure 
1. A linear fit to the observed data supports the negatively sloped demand curve for a 
normal good. The inverse demand function is negatively sloped with a constant of 83.5 
and a negative slope of 3.165. The choke price is Rs. 83.5 and maximum quantity 
demanded at a zero price would be 26.3 liters of bottled water per day. 
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VI.  Conclusions and Recommendations 
 The study concludes that demand for bottled water is well explained by consumer 
demand theory. Price, ability to pay, awareness, and preference to avoid health risks 
significantly affect demand for bottled water. Age, gender and household size were not 
significant variables. Although, majority of people still think bottled water as a luxury 
good but our analysis showed that it is a necessity. Because, with increasing awareness 
and education, people become aware of the bad effects of drinking water contamination 
and they try to avoid health hazards by showing revealed preference to purchase bottled 
drinking water. The study also concludes that clean drinking water is a basic human right 
and it needs to be provided to all citizens without any discrimination. This may reduce 
infant mortality and morbidity which is caused by poor quality drinking water. Provision 
of safe and clean drinking water to all may reduce water-related diseases like typhoid, 
cholera, dysentery and hepatitis which account for one-third of all deaths. In Pakistan, 20-
40% of hospital beds are occupied by patients who suffer from such diseases, therefore 
clean drinking water use may lead to decreases the number of such patients. 
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