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			Abstract | This study investigated household’s willingness to pay (WTP) for pesticide-free locally produced fresh fruits in Khyber Pakhtunkhwa, Pakistan. A Contingent Valuation Survey Method (CVM), constructed with a double-bounded WTP elicitation format, was used to interview a randomly selected sample of 600 households. Survey data revealed that households were willing to pay on average rupees 26 more per kilogram of pesticides free fruits. Results from regression analysis showed that age of the household head and his awareness of pesticides use over fruits, household size and their total monthly income were significant determinants of their WTP. In addition, health concern and environment concern of pesticides use also influence the WTP. Findings from this study help in assessing the market potential for pesticides-free fruits in Pakistan.
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			Introduction

			 

			Pesticides are agrochemical formulated to cope with the severe problems/ diseases caused by insects, fungi, virus and self-grown weeds. In modern agriculture arena, pesticides are intensively used on crops before and after harvest. The application of pesticides surged with passage of time due to an increase in the demand of agricultural commodities by the burgeoning population of the world. The overall pesticide’s consumption across the globe is observed as about 2 million tons per year. While this massive pesticides utilization demonstrates that about 69 percent is used by European countries and remaining 31 percent is utilized by rest of the world as mentioned by Abhilash and Singh (2009). More alarming situation is that the aforementioned magnitude of pesticides consumption is increasing with the every passing year as reported by FAO (2002).

			 

			Despite the substantial contribution of pesticides in increasing agricultural production and control food insecurity, societies around the world are aware and concerned about the food sanitation, safety and environmental externalities owing to irrational use of pesticides and other crop’s input (Wilson, 2000). Still, most of the developing countries, including Pakistan, have adopted obsolete strategies for pest control, and their farmers are out of race for agriculture export. In Pakistan, massive increase in the pesticide’s use has leaded to two major harms to Pakistan’s economy. Firstly, Pakistan imports a large quantity of pesticides incurring billions of costs on it and second, overuse of pesticides on agricultural commodities has created many health and environmental hazards.

			 

			Fertile agricultural land and plenty of fresh water provides advantage to Pakistani farmers to produce best quality fruits and vegetables. Sadly, majority of the farmers are intensively using fertilizers and pesticides to get maximum production of fruits and vegetables. Some studies have reported the existence of pesticides residues for apple, peach and mango fruits above the WHO standards. The consumption of these fruits is harmful for human health. This is a serious problem for our producers and for the exporting agencies of the country. We need to aware our farmers that their production practices are not only damaging our ecosystem but also reducing their returns in the long run. They have the ability to produce them without using the pesticides, and we need to assure them that in this way they can create market for their products and can get reasonable price premium from local and foreign consumers.

			 

			The main objective of the study is to investigate local consumers’ WTP for pesticides free fruits in Pakistan and identify its determinants. Results from this study helps to assure farmers and agricultural policy makers that local consumers are willing to pay price premium for pesticides free fruits. They can further utilize these results for analyzing farmers cost and benefit from pesticides free fruits production in the country.

			 

			Materials and Methods

			 

			Study area and sampling

			This study was conducted in Khyber Pakhtunkhwa province of Pakistan. Khyber Pakhtunkhwa (KP) is famous for production of delicious fruit, such as peach, apple, oranges, etc. Given that the region is one of the important fruit growing regions with relatively readily available agricultural labor, growers has the potential to produce pesticides free fruit. In this direction, more research work is required to estimate a price premium households’ willing to pay for fruit free of chemicals and pesticides.

			 

			A three stage stratified sampling technique was used for the collection of data from study area. In the first stage, as KP is comprised of 26 districts, Peshawar and Mardan was purposively selected. The purpose behind this selection was huge population in these two districts. In the second stage, from each selected district one urban and one rural union council were randomly selected. Thus a total of 4 union councils were taken as a sample location from both districts. In the third and final stage, a list of households was obtained from local union council’s health department (BHU) and a sample of 600 households was selected randomly from those UCs using Yamane’s (1967) formula. Proportional allocation sampling technique was used to decide households from each UC.

			 

			Willingness to pay elicitation

			This research study employed Contingent Valuation Method (CVM) to elicit households’ preferences and willingness to pay for pesticides free fruits in the study area. CVM is a stated preference approach which elicits a respondent’s WTP based on a hypothetical market scenario for valuation the food product under investigation. However, the stated WTP in this approach is more sensitive to valuation question format. The widely used formats are open-ended, payment card and dichotomous choice questions. Hanemann et al. (1991) recommended the double-bounded dichotomous choice format for eliciting households’ WTP. That’s, based on their recommendation; we used a double-bounded format for construction of contingent valuation question for pesticides free fruits.

			 

			The wordings of the question were:

			Q1. Suppose your favorite fruit, such as apple, mango and peach, regularly cost on average Rs. 100/kg. Assuming no difference in taste and nutritional content, would you pay Rs. B more to consume pesticide free version of the same fruit?

			Yes No

			Q2. Would you be willing to pay Rs? Bu (or Bd) for the same fruit? 

			(Note: ask for Bu if the respondent reply in yes to the first bid, otherwise Bd)

			Yes No

			 

			Econometric model for willingness to pay estimation

			The double-bounded method confronts each respondent with two dichotomous choice WTP questions (bids). The 2nd bid value is contingent on the respondent’s reply to 1st bid. If the respondent responds in “yes” to the first bid (B), then the second bid (Bu) is some amount higher than the first bid (Bu > B). If the respondent says “no” to the first bid, the second bid (Bd) is then some lower amount (Bd < B). Thus there are the following four possible outcomes for the double-bounded WTP question: “yes-yes”; “yes-no”; “no-yes”; and “no-no”. 

			 

			According to Hanemann et al. (1991), the probability of answering “yes-yes” (Pryy) is:
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			Where;

			Pryy is the probability of answering “yes-yes”; WTP is the respondent’s willingness to pay for the product; and F is the cumulative distribution function with parameter vector θ. Similarly, the probability for each of the other three outcome responses is;
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			Where; 

			Pryn, Pryn and Prnn are the probabilities for saying “yes-no”, “no-yes” and “no-no” to the double-bounded question, respectively. Thus the log-likelihood function for the ith respondent can be written as;
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			Where; 

			diyy, diyy, diyy and diyy are binary valued (0 or 1) indicators and the formulas for the corresponding response probabilities are given above. The model was estimated through maximum likelihood estimation method and the results were used to find out the mean and individual WTP (s) for pesticides free fruits.

			 

			Results and Discussion

			 

			Socio-economic characteristics of the household

			Table 1 presents a list of socio-economic characteristics of the selected households. Around 98 percent of the household heads were male, which is consistent with our expectation because male individuals are the primary decision makers in Pakistani society. Their mean age was around 42 years and education level was on average 8.19. The average household size was around 7 members which is slightly below the national average of 8 members per household. The monthly income per household was on average Rs.53465, and daily per capita income was Rs.249, which is above the poverty line of Rs.200.

			 

			Table 1: Summary statistics for the interviewed households.

			 

			
				
					
					
					
					
				
				
					
							Variables 
							Description 
							Mean/ Percent
							Std. Dev.
					

					
							
							Gender 

						
							
							Gender status of the respondents

						
							
							975 %

						
							
							-

						
					

					
							
							Head’s Age 

						
							
							Age of respondents (years)

						
							
							42.01

						
							
							11.501

						
					

					
							
							Head’s 

							Education 

						
							
							Respondents education (years)

						
							
							8.19

						
							
							6.655

						
					

					
							
							Household’s size

						
							
							Number of individual in a family (one house)

						
							
							7.15

						
							
							2.810

						
					

					
							
							Total Income 

						
							
							Monthly income in Pakistani rupees (1 US dollar = 105 PKR)

						
							
							53,465

						
							
							34314.08

						
					

				
			

			

			 

			Household’s awareness of pesticides use

			Before asking the sampled households for their WTP for pesticides free fruits, the researcher asked different questions on their awareness of pesticides use on locally produced fruits and its impact on human health and natural environment. The descriptive results for their responses to those questions are given in Table 2. Around 85.0 percent of the respondents perceived the negative effects of pesticides on human health and natural environment. Similarly, 86.0 percent of the households believed that farmer should engage in environmental friendly agricultural production practices which have a minimum adverse impact on health and the environment. The table shows that 61 percent of the households were aware that local farmers use intensive pesticides on apple, peach and mango fruits.

			 

			Table 2: Households’ perceptions of pesticides use.

			 

			
				
					
					
					
				
				
					
							Questions
							Agreed
							Disagreed
					

					
							
							I feel the use of pesticides in agriculture has negative effect on human health and natural environment.

						
							
							85.1 %

						
							
							14.9%

						
					

					
							
							I believe farmer should engage in environmental friendly agricultural production practices with minimum impact on human health.

						
							
							86.0%

						
							
							14.0 %

						
					

					
							
							Local farmers are intensively using pesticides on apple, peach and mango.

						
							
							61%

						
							
							39%

						
					

				
			

			

			 

			The overall results indicate that sampled households were not fully aware of the intensive pesticides use on local fruits; however, they were correctly perceived over the impacts of pesticides on human health and environment.

			 

			Estimated WTP model

			Table 3 reports estimated results for double-bounded WTP model. The LR test, with a Chi2 value of is 258.55 and p-value of < 0.001 confirms that the model with all the explanatory variables has good prediction power of household’s choice and WTP for pesticides free fruits.

			 

			Table 3: Estimated double-bounded dichotomous choice model for household’s WTP.

			 

			
				
					
					
					
					
					
				
				
					
							Variables 
							Coefficient
							Std. Error
							z-statistic
							P>|z|
					

					
							
							Constant 

						
							
							-67.4504 

						
							
							17.4824 

						
							
							-3.86 

						
							
							0.000

						
					

					
							
							Age 

						
							
							0.1303**

						
							
							0.0596 

						
							
							2.19 

						
							
							0.029

						
					

					
							
							Education 

						
							
							0.5409**

						
							
							0.1554 

						
							
							3.48 

						
							
							0.001

						
					

					
							
							Log Income 

						
							
							7.3271**

						
							
							1.8587 

						
							
							3.94 

						
							
							0.000

						
					

					
							
							Household’s Size

						
							
							-0. 8941**

						
							
							0.2491 

						
							
							-3.59 

						
							
							0.000

						
					

					
							
							Health concern

						
							
							4.0912**

						
							
							1.9534 

						
							
							2.09 

						
							
							0.036

						
					

					
							
							Environment concern

						
							
							6.0685**

						
							
							2.0922 

						
							
							2.90 

						
							
							0.004

						
					

					
							
							Awareness 

						
							
							2.3474*

						
							
							1.2619 

						
							
							1.86 

						
							
							0.063

						
					

				
			

			

			Log likelihood: -622.169; Number of observation: 600; Wald chi2 (7): 258.55; Probability> chi2: 0.000; Note: *; ** indicate statistical significance at 10% and 5% respectively.

			 

			The estimated coefficients for most of the variables are statistically significant and have signs consistent with prior expectations. Heads’ characteristics, such as age, education level and awareness of pesticides use on fruits, perception of health and environmental concerns of pesticides, are the most import determinants of the household’s WTP for pesticides free fruits. Household’s income and number of individuals have significant effect on their price premium for organic fruits.

			 

			Age: The coefficient for Age is positive and its value is 0.130, which reveals that a one year increase in head’s age would increase household’s willingness to pay a price premium of 0.130 rupees for pesticides free fruits, at constant level of other variables. This generally implies that household headed by an old individual has strong preferences and high WTP for pesticides free fruits as compared to others. This positive correlation of consumers’ age and Willingness to pay a high price premium for pesticides free/organic food is in agreement with findings of (Haghiri et al., 2009; Misra et al., 1991). However, these findings are in contrast with (Govindasamy and Italia, 1999). They found that younger people like to pay a high price premium because of different study area.
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			Figure 1: Distribution of WTP response.

			 

			Education: Head’s education level has a positive significant association with household’s willingness to pay a price premium for pesticides free fruits. A likely explanation is that education increases consumers’ awareness regarding the adverse effect of pesticides on human health and natural environment. Consumers’ with a high level of education can better understand the benefits attached to the consumption of food produced without the use of pesticides. Darby et al. (2008), Liu et al. (2009) and Misra et al. (1991) also confirmed positive association of consumer’s education and willingness to pay price premium for pesticides free/ organic fruits.

			 

			Income: Household’s demand for best quality fruits is expected to rise with increase in their income level. The estimated coefficient for household’s income is positive which implies direct association with their price premium for pesticides free fruits and is consistent with general theory and our prior expectations. The results suggest a one percent increases in income increase the WTP of the respondents by 7.3 rupees. In future, with economic growth, increased in per capita income is expected and this increase in per-capita income will increase the demand for pesticides free fruits.

			 

			Household’s size: We found a negative significant effect of the household’s size on WTP for pesticides-free fruits. As the number of members increases, household become less likely to pay a price premium for pesticides free fruits. More mouths to feed reduces budget for best quality fruits, as noted previously by (Oyawole et al., 2016; Ghorbani and Harnraz, 2009). In another study, Govindasamy et al. (2001) findings suggests that each member in a lager household has less income to spend compared to a smaller household.

			Awareness and perception: Head’s awareness of pesticides use on local fruits production and their health and environmental concerns over pesticides use are also the most important determinants of household’s willingness to pay for pesticides free fruits. As discussed in the previous section, household’s awareness and perception of pesticides use on fruits and their education level are connected and have significant influence for creating market for pesticides free/ organic fruits. In a related publication, Khan et al., 2018 examined Pakistani willingness to purchase in the similar context. They found that environmental concern and personal health concern motivates the willingness to purchase, however the previous study does not provide estimates of willingness to pay, which this study do.

			 

			Estimated mean WTP of the households

			The estimated model was used to derive each household’s willingness to pay price premium for pesticides free fruits. Table 4 presents the summary statistics for the estimated price premium. The Table shows that household’s estimated mean willingness to pay price premium was around 26 rupees with a standard deviation of 10.6; and the estimated minimum and maximum price premium were 0 and 44.5 rupees, respectively. These statistics reveals that households on average were willing to pay 26 percent more price premium for pesticide-free fruits than the existed market price for conventional fruits in the study area, and that farmers may earn more profit by producing pesticide-free fruits.

			 

			Table 4: Respondents estimated mean WTP.

			 

			
				
					
					
					
					
					
				
				
					
							 
							Mean 
							Std. Dev
							Min 
							Max 
					

					
							
							WTP 

						
							
							25.798

						
							
							10.601

						
							
							0

						
							
							44.511

						
					

				
			

			

			 

			Conclusions and Recommendations

			 

			Findings of this survey reveal that pesticide-free fruits are highly valued in Pakistan. Households were willing to pay a price premium and certain socio-demographic characteristics do impact on consumers’ WTP for pesticide-free fruits.

			 

			A plausible rationale for higher WTP from significant portion of the households is their awareness of pesticides use on fruits and their perception of pesticides negative impacts on human health and natural environment. 

			Research findings also reveal that socio-demographic and economic characteristics of the households, such as their size, income, head’s age and education level are the important factors in determining consumers’ WTP for pesticides-free fruits. 

			 

			The production of pesticide-free fruits could enhance producer’s profit by earning net margins. Like other technologies, pesticide-free production needs government assistance to encourage farmers.

			 

			Novelty Statement

			 

			This study will helped to the farmers in assessing the market potential for pesticides-free fruits in Pakistan.
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Introduction

esticides are agrochemical formulated to cope

with the severe problems/ diseases caused by
insects, fungi, virus and self-grown weeds. In modern
agriculture arena, pesticides are intensively used on
crops before and after harvest. The application of
pesticides surged with passage of time due to an
increase in the demand of agricultural commodities
by the burgeoning population of the world. The
overall pesticide’s consumption across the globe
is observed as about 2 million tons per year. While
this massive pesticides utilization demonstrates that
about 69 percent is used by European countries
and remaining 31 percent is utilized by rest of the

world as mentioned by Abhilash and Singh (2009).

More alarming situation is that the aforementioned
magnitude of pesticides consumption is increasing
with the every passing year as reported by FAO
(2002).

Despite the substantial contribution of pesticides
in increasing agricultural production and control
food insecurity, societies around the world are aware
and concerned about the food sanitation, safety and
environmental externalities owing to irrational use of
pesticides and other crop’s input (Wilson, 2000). Still,
most of the developing countries, including Pakistan,
have adopted obsolete strategies for pest control, and
their farmers are out of race for agriculture export. In
Pakistan, massive increase in the pesticide’s use has
leaded to two major harms to Pakistan’s economy.
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