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			Abstract | This study aims to examine the food consumption decisions of households in Khyber Pakhtunkhwa Pakistan to understand the demand for different food commodities and to determine the effects of important economic factors such as prices and income. Linear Approximate Almost Ideal Demand System (LA/AIDS) model is used to estimate food demand patterns using the Household Integrated Economic Survey part of Pakistan Social and Living Standard Measurement for the year 2011-12. Fourteen food groups as per HIES including milk, meat, fruits, sugar, vegetables, beverages, wheat and wheat flour, rice, other cereals, pulses, oil and fats, tea and coffee, backed products and other food were considered for the study. The data given in the survey regarding commodity prices, quantity consumed, households’ food expenditures and demographic characteristics were considered for analysis. The uncompensated own price elasticity for milk, fruits, and baked products is greater than unity which suggests that these food groups are highly responsive to their own price change. Prices of these food products should be kept constant. Imposition of any sale tax could create a huge loss in consumption for these commodities. Milk, meat, fruits, other cereals, tea and coffee and baked products were treated as luxuries by the households based on the expenditure elasticities that ranged from 1.05 for milk to 1.33 for tea and coffee. While, those for vegetables, pulses, rice, tea and coffee and other food ranged from 0.28 for beverages to 0.91 for pulses and considered as necessities. As the demand for milk, meat, fruits, other cereals, tea and coffee and backed products are more elastic to total food expenditures (income). Imposition of any income tax on personal household income could reduce their consumption of these food groups in the province. Such policies could result in food security problems for low and middle-income households in Khyber Pakhtunkhwa Pakistan.
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			Introduction

			 

			Being a developing country, Pakistan is ranked as the sixth most populous country of the world with the population growth rate of 1.92 percent. The estimated population is 191.71 million of which 116.52 million (60.78%) in rural and 75.19 million (39.22%) resides in urban areas (GoP, 2015). BBased on the world measures of 1.25 per adult per day, 21.04 percent of the population living below the poverty line. In the prevailing circumstances, food security concerns remain high on the policy agenda at the national level through the performance of agricultural sector has been encouraging with a growth rate of 2.1 percent during 2014-15 (GoP, 2015).

			 

			Food is essential to sustain life and to meet the human body’s need and growth. The world has progressed through hunter-gatherer, agricultural and industrial stages to a provider of goods and services. However, many of today’s world have limited access to food, causing food insecurity, particularly in the developing countries. Pakistan has attained notable improvement either from local production or imported edible product to maintain food stock, but still, food shortage is a repeated phenomenon and government is facing challenges of feeding accumulated population year by year. The mismatch between population and availability of food also affected food pattern in the country.

			 

			In Pakistan, a large fraction of total household expenditures is spent on food, and inequalities continue to persist in consumption across income groups and between urban and rural areas. The major share of expenditures (80.42%) is incurred on food, while the overall expenditure level has gone down slightly in both rural and urban regions, i.e. 43.63 % in 2013-14 from 45.01% in 2011-12. The major chunk of consumption expenditures on food is incurred on sugar, wheat, vegetables ghee, milk and vegetables which almost share 54.75 % out of 80.42%. Among the food items, the poorest spend 65.63% of the total food expenditure on fruits, sugar, chicken, milk, wheat, beef, and vegetables etc which confirm differences in preferences for consumption expenditures (GoP, 2015).

			 

			The consumption and production decisions are usually driven by government policies such as fixing production targets, imposing taxes, announcing incentives (subsidies) to promote production and sometimes intervene in the market to regulate prices. These policy implications have great influence on consumers, producers and trade alike. However, different stake holder’s response differently to such decisions (Chaudhary et al., 1999). To know the effect of such interventions on food consumption decision of the population and to get insight into the challenges and opportunities associated with the agriculture sector, it is imperative to study consumer behaviour regarding food consumption.

			 

			Consumption is directly connected with the progress and development of any economy as the living standard of the individuals is measured by making the expenditures on a purchase of various consumption heads. Furthermore, as the entire setup is dependent upon the consumption pattern it provides base for the extension of business activities in the country. Food being the primary basic need grabs the priority in the consumption of people, especially the poor classes. Since the estimates of income elasticities of food demand are required for a better design of food policy to set priorities, understanding the relationship between household consumption and income provide an insight into consumer behavior. The policy implications generated from this study will be worthy for the policy planners as well as decision-makers of the appropriate authority in forecasting future food demand under different scenarios and framing important policy decisions for the welfare of the household in Khyber Pakhtunkhwa Pakistan. The overall average household size is 7.21, with an average income of Rs. 25186 having food consumption expenditures of Rs. 10598.50 (Ullah, 2018 ).

			 

			Materials and Methods 

			 

			We estimated compensated and uncompensated own and cross price and expenditures elasticities by using the estimated coefficients from the Linear Approximate Almost Ideal Demand System (LA/AIDS) model developed by Deaton and Muellbauer (1980a) and (1980b) for aggregated food groups based on the HIES 2011-12 data. The LA/AIDS provide the first order approximation to the expenditures functions and satisfies the axioms of consumer choices and allows for investigating interdependence among products (Bryne et al., 1996).  

			 

			Specification and estimation of the LA/AIDS

			Deaton and Muellbauer (1980a, b) derived the LA/AIDS from a flexible expenditure function with Price Independent Generalized Logarithmic preference to derive that is extremely useful for estimating a demand system with many desirable properties. The AIDS model automatically satisfies the aggregation restriction, and with simple parametric restrictions, homogeneity and symmetry can be imposed. The LA/AIDS system in its budget share form is given as:
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			Where; 

			αi, βi and γij are the parameters that need to be estimated. Wi is the budget share of good i, pj is the price of good j and x is the total expenditure. P is the aggregate price index approximated by Laspeyres Price Index that is defined by In (PL) = Σi W̅ In (Pi), n is the number of goods, ln is the natural logarithm. Where, Yij = ½ (Y*ij + Y*ji) = Yij for two goods i and j. Separability is imposed at the food level, implying that consumers modify their optimal food consumption bundle when relative prices of individual foods change, given an optimal allocation of expenditure on food. Due to separability, the marginal rate of substitution between any food items is independent of the changes in the non-food items. Hence, the individual food price changes influence non-food consumption expenditures only through their influence on the allocation of total expenditures to food and non-food. The advantage of separability lies in the fact that at each stage of budgeting, information appropriate to the stage is required. To account for the household characteristics, Equation (1) is augmented with household specific socioeconomic, demographic, and regional characteristics, using the following relationship proposed by Pollak and Wales (1978; 1987):
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			Where; 

			ηr is a matrix of socioeconomic variables and δir is the vector of parameters. The socioeconomic variables include household size measured as the number of household members; a binary variable for the marital status of the household; and regional dummies representing the urban and rural region. Binary variables are equal to 1 when the phenomenon exists and 0 otherwise (for example, marital status equals 1 when the household is married, otherwise it is 0). In this study, socioeconomic, demographic, and regional characteristics included in Equation 1 as follows:
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			Where; 

			αi***= αi**- Σk δik ηk  The demographic and dummy variables used in the complete demand system are the same as the ones used in single equation models. Equation 3 is estimated for urban and rural regions of Pakistan. The budget shares and the price included in Equation 3 are for twelve food groups: milk, meat, fruits, vegetables, beverages, sugar, the staple food, cereals, oil and fats, tea and coffee, backed products and other food.

			 

			The theoretical restrictions i.e, adding up, homogeneity and symmetry imposed during the estimation process is as follows.

			[image: 2207.png] 

			To estimate the system of equation in per capita terms the seemingly unrelated regression estimation method of Zellner (1963) is employed. Using the delta method, the statistical significance of the estimated elasticities is employed. If a surveyed household does not consume a commodity, then the price for that commodity is missing; to keep these (missing) observations in the analysis, missing prices are replaced by average prices (Cox and Wohlgenant, 1986). Imposing the property of additivity of the expenditure function makes the variance and covariance matrix singular; thus, one of the equations needs to be omitted to estimate the LA-AIDS. The expenditure equation for “other food” is omitted, and the coefficients for the omitted equation are derived using the theoretical conditions imposed on the estimation process. However, the coefficients estimated using LA-AIDS are invariant to the omitted equation.

			 

			Demand elasticities for the LA/AIDS model

			The elasticity derivations for the LA/AIDS models are widely investigated and well documented. Following Buse (1994) and Green and Alston (1991),  taking the derivative of Equation 3 with respect to ln(x), the expenditure elasticity ei can be obtained as follows:
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			Taking the derivative with respect to ln(pj), uncompensated own- (j = i) and cross- (j ≠ i) price elasticities, eij LA/AiDS, become as follows:
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			Where;

			δij is the Kronecker delta that is unity if i = j, and zero otherwise. The Hicksian compensated price elasticities can be derived for the LA/AIDS model. The compensated price elasticities, Sij LA/AiDS, become as follows:
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			Results and Discussion 

			 

			This section presents and discusses the results from the LA/AIDS model estimation for the selected food groups’ budget shares. The empirical result from the Seemingly Unrelated Regression of the specified demand function shows that all estimated coefficients agree with a priori theoretical expectation. The parameters satisfy the adding up, homogeneity and symmetry restrictions. Overall it can also be seen from the estimated results that a reasonable number of coefficients of the explanatory variables are significant at the 99 percent level of significance. 

			 

			Uncompensated and compensated own/cross price and expenditures elasticities 

			Uncompensated own price elasticities: The Marshallian (uncompensated) and Hecksian (compensated) own and cross-price elasticities for Khyber Pakhtunkhwa Province are given in Table 1 and  Table 2. The uncompensated own price elasticity for milk (1.044), fruits (1.031), and baked products (1.025) is greater than unity which suggest that these food groups are highly responsive to own price change. The uncompensated own price elasticity of demand for the majority of the products is price inelastic ranging from 0.493 for pulses to 0.981 for rice. 

			 

			Table 1: Uncompensated/compensated own price and expenditures elasticities for Khyber Pakhtunkhwa, 2011-12.

			 

			
				
					
					
					
					
				
				
					
							Food Groups
							Own Price Elasticities
							Expenditures Elasticities
					

					
							Uncompensated 
							Compensated
					

					
							Milk
							
							-1.045***

						
							
							-0.863***

						
							
							1.05***

						
					

					
							Meat
							
							-0.891***

						
							
							-0.781***

						
							
							1.15***

						
					

					
							Fruits
							
							-1.031***

						
							
							-0.985***

						
							
							1.11***

						
					

					
							Vegetables
							
							-0.579***

						
							
							-0.516***

						
							
							0.72***

						
					

					
							Sugar
							
							-0.993***

						
							
							-0.913***

						
							
							0.85***

						
					

					
							Beverages
							
							-0.522***

						
							
							-0.513***

						
							
							0.28***

						
					

					
							Wheat and wheat Flour
							
							-0.854***

						
							
							-0.314***

						
							
							0.86***

						
					

					
							Rice
							
							-0.981***

						
							
							-0.066***

						
							
							0.88***

						
					

					
							Other Cereals
							
							-0.973***

						
							
							-0.714***

						
							
							1.33***

						
					

					
							Pulses
							
							-0.494***

						
							
							-0.457***

						
							
							0.91***

						
					

					
							Oils and Fats
							
							-0.589***

						
							
							-0.476***

						
							
							0.76***

						
					

					
							Tea and Coffee
							
							-0.939***

						
							
							-0.894***

						
							
							1.23***

						
					

					
							Baked Products
							
							-1.025***

						
							
							-0.997***

						
							
							1.24***

						
					

					
							Other food
							
							-0.970***

						
							
							-0.912***

						
							
							0.84***

						
					

				
			

			

			Source: Author’s calculations form HIES. 2011-12.

			Note: *** indicates significant at 99 %; ** significant 95 % and * significant at 90%.

			 

			Compensated own price elasticities: The compensated own price elasticities of demand for all food groups are relatively inelastic, and its ranges vary from 0.066 (rice) to 0.996 (baked products). The compensated own price elasticities for food groups like meat (0.863), fruits (0.780), vegetables (0.516), sugar (0.913), beverages (0.513), wheat and wheat flour (0.314), rice (0.066), other cereals (0.714), pulses (0.456) oils and fats (0.476), tea and coffee (0.893), baked products (0.996) and other food (0.912) were inelastic during the survey period. The estimated uncompensated own price elasticity of demand for milk, meat, fruits, vegetables, sugar, beverages, wheat and wheat flour, rice, other cereals, pulses, tea and coffee, baked products and other food indicates that if price falls by 10 percent then the demand these food groups would increase by 10.44, 8.90, 10.31, 5.79, 9.93, 5.21, 8.54, 9.81, 9.73, 4.93, 5.89, 9.38, 10.25 and 9.70 percent respectively. Of this total increase in demand 8.63, 7.80, 9.84, 5.16, 9.13, 5.13, 3.14, 0.66, 7.14, 4.56, 4.76, 8.93, 9.96 and 9.12 were purely due to price effect (i.e. the substitution effect) as the compensated elasticity suggests. The income effect of the price falls accounts for the remaining 1.81 (i.e, 10.44 -8.63%= 1.81), 1.10, 0.46, 0.63, 0.80, 0.87, 5.4, 9.15, 2.58, 0.36, 1.13, 0.44, 0.28 and 0.58, respectively for milk, meat, fruits, vegetables, sugar, beverages, wheat and wheat flour, rice, other cereals, pulses, tea and coffee, baked products and other food increase due to the increase in real income, although the absolute amount of money income remain static. The result shows that all food groups are normal as the compensated elasticities are less than the uncompensated elasticities and are statistically significant with the expected sign. This implies that the price responsiveness of the different food groups was dependent on income, in that, real income is held constant (i.e. income is not a constant in the decision process), consumers tend to be less responsive to food prices. 

			 

			The difference between the uncompensated and compensated own price elasticities of quantity demanded depends on the income effect for uncompensated demand. Smaller the difference between the own price uncompensated and compensated demand elasticities, less responsive will be the quantity demanded to change income (real) of consumers. In other words, the expenditures elasticities of quantity demanded for such food groups would be less elastic. As the demand for basic food items such as milk, fruits and baked products should be kept constant. Imposition of any sale tax could create a huge loss in consumption for these commodities. Any increase in prices of these commodities should be backed with price subsidisation policies. The findings of Moschini and Moro (1993) suggested that except fats and oils all goods were inelastic based on own price elasticities having similarity to our results. Paragaus et al. (2005)  analysed the Malaysian meat demand by using the Linear Approximate Almost Ideal Demand System (LA/AIDS) by time series aggregate data of 1992-2002. Their own price elasticities of all meat commodities have corrected negative sign and are less than one implying inelastic price demand is in accordance with our results in term of the sign. The Marshallian cross-price elasticity estimates mostly negative which indicated gross complements among the meat products reflecting a very similar response to our consumers. 

			 

			Expenditures elasticities: For Khyber Pakhtunkhwa, the expenditures elasticities of most food commodities groups are higher than unity which suggests that the majority of the households are most proven to expenditures that is incurred on the basic needs of life. For milk, meat, fruits, other cereals, tea and coffee and baked products the expenditures elasticities were; 1.05, 1.15, 1.11, 1.33, 1.23 and 1.24 respectively suggesting that these food groups are most sensitive to income changes. It is expected that these food groups will experience an increase in demand when consumers’ income increases. Vegetables (0.72), sugar (0.85), beverages (0.28), wheat and wheat flour (0.86), rice (0.88), pulses (0.91) and oil and fats (0.76) were in range of normal goods/commodities having their expenditures elasticities between zero and one and these food items behave normally to income changes can be regarded as necessities. Expenditures elasticity obtained for different food items indicated that if the household income increased, demand for different food groups will also increase. Any policies related to tax imposition could result in food security problems and huge decrease in the expenditures on these commodities. Expenditures elasticities estimated by Moschini and Moro (1993) of meat products appeared to be somewhat higher than dairy products while in our case it is higher for milk than meat, but still consistent with their results in terms of the sign (positive). The expenditures elasticities estimated by Paragaus (2005) are similar to this study in terms of the sign but different in magnitude. Another similarity is that meat were found luxury in our study while they reported pork (1.54) and mutton (1.13) are a luxury meat product.

			 

			Uncompensated cross-price elasticities: Cross price elasticity measures the effect of a price change in one commodity on the demand of another commodity. For Khyber Pakhtunkhwa province, uncompensated cross-price elasticities indicated that they vary in signs as shown in Table 2. The uncompensated cross-price elasticity of milk demand with respect to the prices of fruits (0.003), other cereals (0.112), tea and coffee (0.030) and baked products (0.005). While the negative sign of the prices of meat (-0.004), vegetables (-0.054), sugar (-0.023), beverages (0.036), wheat and wheat flour (-0.009), rice (-0.022), pulses (-0.023), oils and fats (-0.068) and other food (-0.007) with cross-price elasticity of milk demand are gross complements. Table 2 shows that the cross-price elasticity of other cereals has negative signs for all the food groups-pulses, tea and coffee, baked products and other food – indicating complementary relations with these food groups having values of 0.069, 0.183, 0.077 and 0.087 respectively. The demand for pulses have negative cross-price elasticities with oil and fats (0.022), baked products (0.004) and other food (0.006) indicating complementary relations; except tea and coffee (0.010). The cross-price elasticity of pulses demand with respect to the prices of tea and coffee is having positive signs, implying substitutes. The smallest value of baked products (0.004) indicates a weak complementary relation with pulses. 

			 

			Compensated cross-price elasticities: Similar to compensated own price elasticities the cross-price elasticities for Khyber Pakhtunkhwa province are statistically significant as shown in Table 2. All the compensated cross-price elasticities carry expected positive sign implying substitutes, except the cross-price elasticities of vegetables and pulses, other food and beverages, other cereals, pulses and oil and fats with wheat and wheat flour, rice with tea and coffee price, tea and coffee with other cereals and pulses with oil and fats. Wheat and wheat flour and oil and fats and vegetables, rice and beverages, tea and coffee and other cereals were found the notable complements having cross-price elasticities of 0.271, 0.107, 0.133 and 0.183 respectively. While other cereals and milk and rice and fruits vegetables were found substitutes with cross-price elasticities of 0.112 and 0.145 respectively. The complementary or substitution relationship between all the remaining pairs of food groups their cross-price effects were observed very small. While the compensated cross-price elasticities were non-observable and have no importance for food policy. Table 2 shows that out of 182 uncompensated cross-price elasticities 81 are  

			Table 2: Estimated own and cross-price elasticities for Khyber Pakhtunkhwa.

			 

			
				
					
					
					
					
					
					
					
					
					
					
					
					
					
					
					
				
				
					
							Variables
							Milk 
							Meat
							Fruits
							Vegetable
							Sugar
							Beverages
							Wheat
							Rice
							Cereals
							Pulses
							Oil and Fats
							
							Tea and 

							Coffee

						
							
							Backed 

							Products

						
							Other Food
					

					
							Uncompensated (Marshallain) Elasticities
					

					
							Milk 
							
							-1.044***

						
							
							-0.004***

						
							
							0.003

						
							
							-0.054***

						
							
							-0.023***

						
							
							-0.036***

						
							
							-0.009

						
							
							-0.022***

						
							
							0.112***

						
							
							-0.023***

						
							
							-0.068***

						
							
							0.030***

						
							
							0.005

						
							
							-0.007***

						
					

					
							Meat
							
							 

						
							
							-0.890***

						
							
							-0.004*

						
							
							-0.068***

						
							
							0.003

						
							
							-0.035***

						
							
							-0.071***

						
							
							-0.026***

						
							
							-0.018***

						
							
							-0.052***

						
							
							-0.010*

						
							
							-0.028***

						
							
							-0.002

						
							
							0.063***

						
					

					
							Fruits
							
							 

						
							
							 

						
							
							-1.031***

						
							
							-0.022***

						
							
							0.002

						
							
							-0.030***

						
							
							-0.076

						
							
							0.145***

						
							
							-0.009

						
							
							0.013***

						
							
							-0.094***

						
							
							0.023***

						
							
							0.013***

						
							
							0.034***

						
					

					
							Vegetables
							
							 

						
							
							 

						
							
							 

						
							
							-0.579***

						
							
							0.006*

						
							
							0.023*

						
							
							-0.271***

						
							
							0.050***

						
							
							-0.012***

						
							
							-0.024***

						
							
							-0.107***

						
							
							0.097***

						
							
							0.008***

						
							
							0.014***

						
					

					
							Sugar
							
							 

						
							
							 

						
							
							 

						
							
							 

						
							
							-0.993***

						
							
							-0.012***

						
							
							-0.019**

						
							
							-0.024***

						
							
							0.037***

						
							
							-0.023***

						
							
							0.027***

						
							
							0.092***

						
							
							0.025***

						
							
							0.022***

						
					

					
							Beverages
							
							 

						
							
							 

						
							
							 

						
							
							 

						
							
							 

						
							
							-0.521***

						
							
							0.056***

						
							
							-0.133**

						
							
							-0.075***

						
							
							-0.021**

						
							
							0.035***

						
							
							-0.020***

						
							
							-0.028***

						
							
							-0.073***

						
					

					
							Wheat
							
							 

						
							
							 

						
							
							 

						
							
							 

						
							
							 

						
							
							 

						
							
							-0.854***

						
							
							0.018*

						
							
							-0.005***

						
							
							-0.029***

						
							
							-0.395***

						
							
							0.014***

						
							
							0.014***

						
							
							0.022***

						
					

					
							Rice
							
							 

						
							
							 

						
							
							 

						
							
							 

						
							
							 

						
							
							 

						
							
							 

						
							
							-0.981***

						
							
							0.018***

						
							
							0.013***

						
							
							0.040***

						
							
							-0.034***

						
							
							0.004

						
							
							-0.037***

						
					

					
							Cereals
							
							 

						
							
							 

						
							
							 

						
							
							 

						
							
							 

						
							
							 

						
							
							 

						
							
							 

						
							
							-0.973***

						
							
							-0.069***

						
							
							-0.001

						
							
							-0.183***

						
							
							-0.077***

						
							
							-0.087***

						
					

					
							Pulses
							
							 

						
							
							 

						
							
							 

						
							
							 

						
							
							 

						
							
							 

						
							
							 

						
							
							 

						
							
							 

						
							
							-0.493***

						
							
							-0.022***

						
							
							0.010*

						
							
							-0.004***

						
							
							-0.006**

						
					

					
							Oil & Fats
							
							 

						
							
							 

						
							
							 

						
							
							 

						
							
							 

						
							
							 

						
							
							 

						
							
							 

						
							
							 

						
							
							 

						
							
							-0.589***

						
							
							0.015***

						
							
							0.033***

						
							
							0.020***

						
					

					
							
							Tea and

							Coffee

						
							
							 

						
							
							 

						
							
							 

						
							
							 

						
							
							 

						
							
							 

						
							
							 

						
							
							 

						
							
							 

						
							
							 

						
							
							 

						
							
							-0.938***

						
							
							-0.010***

						
							
							0.033**

						
					

					
							
							Backed 

							Products

						
							
							 

						
							
							 

						
							
							 

						
							
							 

						
							
							 

						
							
							 

						
							
							 

						
							
							 

						
							
							 

						
							
							 

						
							
							 

						
							
							 

						
							
							-1.025***

						
							
							0.034***

						
					

					
							Other Food
							
							 

						
							
							 

						
							
							 

						
							
							 

						
							
							 

						
							
							 

						
							
							 

						
							
							 

						
							
							 

						
							
							 

						
							
							 

						
							
							 

						
							
							 

						
							
							-0.970***

						
					

					
							Compensated (Hicksain) Elasticities
					

					
							Milk 
							
							-0.863***

						
							
							0.100***

						
							
							0.054***

						
							
							0.042***

						
							
							0.079***

						
							
							0.002*

						
							
							0.227***

						
							
							0.038***

						
							
							0.315***

						
							
							0.026***

						
							
							0.089***

						
							
							0.076***

						
							
							0.037***

						
							
							0.039***

						
					

					
							Meat
							
							 

						
							
							-0.780***

						
							
							0.051***

						
							
							0.033***

						
							
							0.111***

						
							
							0.008***

						
							
							0.162***

						
							
							0.031***

						
							
							0.189***

						
							
							0.002**

						
							
							0.153***

						
							
							0.022***

						
							
							0.034***

						
							
							0.116***

						
					

					
							Fruits
							
							 

						
							
							 

						
							
							-0.98***

						
							
							0.069***

						
							
							0.101***

						
							
							0.004**

						
							
							0.143

						
							
							0.190***

						
							
							0.189***

						
							
							0.058***

						
							
							0.058***

						
							
							0.064***

						
							
							0.041***

						
							
							0.077***

						
					

					
							Vegetables
							
							 

						
							
							 

						
							
							 

						
							
							-0.516***

						
							
							0.076***

						
							
							0.029***

						
							
							-0.054***

						
							
							0.090***

						
							
							0.157***

						
							
							-0.009

						
							
							-0.055***

						
							
							0.108***

						
							
							0.007***

						
							
							0.028***

						
					

					
							Sugar
							
							 

						
							
							 

						
							
							 

						
							
							 

						
							
							-0.913***

						
							
							0.003*

						
							
							0.197***

						
							
							0.015*

						
							
							0.217***

						
							
							0.003

						
							
							0.085***

						
							
							0.115***

						
							
							0.034***

						
							
							0.046***

						
					

					
							Beverages
							
							 

						
							
							 

						
							
							 

						
							
							 

						
							
							 

						
							
							-0.513***

						
							
							0.052***

						
							
							-0.113*

						
							
							0.019***

						
							
							0.005

						
							
							0.030***

						
							
							0.018***

						
							
							0.007

						
							
							-0.030***

						
					

					
							Wheat
							
							 

						
							
							 

						
							
							 

						
							
							 

						
							
							 

						
							
							 

						
							
							-0.314***

						
							
							0.031***

						
							
							0.002

						
							
							-0.024***

						
							
							-0.180***

						
							
							0.015***

						
							
							0.003***

						
							
							0.024***

						
					

					
							Rice
							
							 

						
							
							 

						
							
							 

						
							
							 

						
							
							 

						
							
							 

						
							
							 

						
							
							-0.066***

						
							
							0.051***

						
							
							0.043*

						
							
							0.080***

						
							
							-0.007

						
							
							0.018***

						
							
							-0.010***

						
					

					
							Cereals
							
							 

						
							
							 

						
							
							 

						
							
							 

						
							
							 

						
							
							 

						
							
							 

						
							
							 

						
							
							-0.714***

						
							
							0.036***

						
							
							0.156***

						
							
							-0.081***

						
							
							0.010***

						
							
							0.015***

						
					

					
							Pulses
							
							 

						
							
							 

						
							
							 

						
							
							 

						
							
							 

						
							
							 

						
							
							 

						
							
							 

						
							
							 

						
							
							-0.456***

						
							
							-0.018***

						
							
							0.043***

						
							
							0.014***

						
							
							0.027***

						
					

					
							Oil and Fats
							
							 

						
							
							 

						
							
							 

						
							
							 

						
							
							 

						
							
							 

						
							
							 

						
							
							 

						
							
							 

						
							
							 

						
							
							-0.476***

						
							
							0.016***

						
							
							0.021***

						
							
							0.023***

						
					

					
							Tea & Coffee
							
							 

						
							
							 

						
							
							 

						
							
							 

						
							
							 

						
							
							 

						
							
							 

						
							
							 

						
							
							 

						
							
							 

						
							
							 

						
							
							-0.893***

						
							
							0.021***

						
							
							0.080***

						
					

					
							Backed Products
							
							 

						
							
							 

						
							
							 

						
							
							 

						
							
							 

						
							
							 

						
							
							 

						
							
							 

						
							
							 

						
							
							 

						
							
							 

						
							
							 

						
							
							-0.996***

						
							
							0.078***

						
					

					
							Other Food
							
							 

						
							
							 

						
							
							 

						
							
							 

						
							
							 

						
							
							 

						
							
							 

						
							
							 

						
							
							 

						
							
							 

						
							
							 

						
							
							 

						
							
							 

						
							
							 -0.912***

						
					

				
			

			

			Source: Author’s calculations form HIES. 2011-12.

			Note: *** indicates significant at 99 %; ** significant 95 % and * significant at 90%.

			 

			negative (gross complements) and 101 are positive (gross substitutes). The number of net complements equals 12 and net substitutes 170 based on the compensated cross-price elasticities. We find that most of the cross-price elasticities are significant at 99 percent level of significance.

			Conclusions and Recommendations 

			 

			This paper uses the LA-AIDS model to examine food demand pattern in Khyber Pakhtunkhwa Pakistan. In general, we obtain compensated and uncompensated own price and expenditure elasticities that are statistically significant and have the expected signs. The demand for all food is price inelastic. All of the expenditure elasticities are positive suggesting that all goods are normal with the largest expenditure elasticities found for milk, fruits, other food products. Socioeconomic and regional variables have important influences on household food demand. These findings have policy implications. For example, the highly inelastic own price elasticity of wheat and limited substitution between wheat and rice indicates the importance of wheat. An increase in the price of wheat will have a limited impact on wheat consumption and increase the total expenditure on wheat while reducing expenditures on other foods. An increase in the wheat price may be helpful for wheat growers who are net sellers of wheat but not for the largely urban net buyers of wheat who will suffer real income losses. It is therefore important to evaluate the effect of increasing wheat prices in a broader framework.
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A Cross-Sectional Analysis of Food Demand in Khyber Pakhtunkhwa,
Pakistan
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Abstract | This study aims to examine the food consumption decisions of households in Khyber Pakhtunkhwa
Pakistan to understand the demand for difterent food commodities and to determine the effects of important
economic factors such as prices and income. Linear Approximate Almost Ideal Demand System (LA/AIDS)
model is used to estimate food demand patterns using the Household Integrated Economic Survey part of
Pakistan Social and Living Standard Measurement for the year 2011-12. Fourteen food groups as per HIES
including milk, meat, fruits, sugar, vegetables, beverages, wheat and wheat flour, rice, other cereals, pulses, oil
and fats, tea and coftee, backed products and other food were considered for the study. The data given in the
survey regarding commodity prices, quantity consumed, households’ food expenditures and demographic
characteristics were considered for analysis. The uncompensated own price elasticity for milk, fruits, and
baked products is greater than unity which suggests that these food groups are highly responsive to their own
price change. Prices of these food products should be kept constant. Imposition of any sale tax could create
a huge loss in consumption for these commodities. Milk, meat, fruits, other cereals, tea and coffee and baked
products were treated as luxuries by the households based on the expenditure elasticities that ranged from
1.05 for milk to 1.33 for tea and coftee. While, those for vegetables, pulses, rice, tea and coftee and other food
ranged from 0.28 for beverages to 0.91 for pulses and considered as necessities. As the demand for milk, meat,
fruits, other cereals, tea and coffee and backed products are more elastic to total food expenditures (income).
Imposition of any income tax on personal household income could reduce their consumption of these food
groups in the province. Such policies could result in food security problems for low and middle-income

households in Kh%fber Pakhtunkhwa Pakistan.
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Introduction percent of the population living below the poverty
line. In the prevailing circumstances, food security
Being a developing country, Pakistan is ranked as  concerns remain high on the policy agenda at the
the sixth most populous country of the world national level through the performance of agricultural
with the population growth rate of 1.92 percent. sector has been encouraging with a growth rate of 2.1
The estimated population is 191.71 million of which  percent during 2014-15 (GoP, 2015).
116.52 million (60.78%) in rural and 75.19 million
(39.22%) resides in urban areas (GoP’, 2015). BBased  Food is essential to sustain life and to meet the human
on the world measures of 1.25 per adult per day,21.04  body’s need and growth. The world has progressed
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