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Abstract

The objective of this study is to analyze the impact of alternative food policy options adopted
in wheat sector in Pakistan, on the welfare of consumers, producers, government revenue,
and foreign exchange requirements. In order to estimate the consumer and producer surpluses/losses, it requires supply and demand elasticities of wheat and demand elasticity of
fertilizer. These elasticities were calculated by estimating supply and demand functions of
wheat and demand function of fertilizer using co-integration and error correction techniques.
However, partial equilibrium model has been used for welfare policy analysis which indicates that input subsidy gives net return to the society, while import and price support generates net losses. Combined policy option generates the highest net return to the society
when input subsidy and price support are combined in the ratio of 90 and 10 per cent, respectively. Such comparison would help the policy makers in making optimal allocations
of scarce resources.
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I. Introduction

In Pakistan, wheat support price policy is designed to protect interest of both
the consumers and producers. On production side, the policy objective is to increase
productivity and output, as well as to improve income of the farmers. On consumption side, policies were aimed at ensuring availability of wheat-flour at affordable
price and maintaining price stability [Khan and Qasim (1996)]. Short-run policy
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instruments used by the government are public sector procurement at support price
and sale to mills at release price and, the government imports and maintenance of
security stocks. This results in significant cost to government exchequer due to marketing and storage of wheat by the public sector [Government of Pakistan {GOP}
(2013). Over the years, Pakistan government has also tried to keep price of wheat
below the international levels through subsidy on imported wheat in order to subsidize the domestic consumers. The cost incurred by the government on wheat procurement and import subsidy, are further increased by input subsidies to wheat
producers. Wheat in Pakistan has a comparative advantage at export parity price.
Higher cost of production and higher marketing costs (due to high transportation
charges) result in inability of farmers to compete in the world market. On import
parity price, Pakistan has comparative advantage in producing wheat. In this context
input subsidies and support prices are helpful in making domestic producers competitive in the world market [Anwar, et al. (2005)].
1. A Snap Shot of Wheat Support Policies

Since independence of Pakistan till early 80’s the government intervened in the
wheat market rigorously by imposing taxes on producers and subsidizing consumers. Until 1987, the government maintained a ration system to distribute wheat
to millers at fixed price and flour to the licensed ration shops only. However, in
1987, the ration system was abolished because it did not fulfill its objective of helping poor people. In late 80’s, informal restrictions were imposed on quantity of
wheat to be released and the number of worked milling hours per day, to maintain
low prices [Ender, et al. 1992)]. From late 1980s to 2002, the government took several initiatives to liberalize wheat markets. However, from 2001-02 to 2003-04,
crop shortfall led to increase market prices and lower the quantities of procurement.
The Federal and Punjab province governments, designed many wheat policies to
increase supplies and increase the government stocks, and to stabilize the prices;
for example, government imported wheat and sold it at subsidized prices, placed
restrictions on inter-provincial transport of wheat (and inter-district transport of
wheat in Punjab). Furthermore, for 2004-05, the government increased the procurement price of crop to Rs.400.40 per kg. In the face of good wheat harvest in 2005,
transport restriction of wheat was removed and the private sector commercial wheat
import was also encouraged [Dorosh and Salam (2008)]. Comparison of domestic
and international prices showed that to assure wheat supply in the country there
were two distinct periods with respect to government policies. In the first period
(until 1971), the prices were kept higher than the international market prices, after
converting the latter at wholesale level. Since 1972, it has turned the other way
around (Table 1). There seemed to be two objectives of the government food policies during the decades of 70s and 80s: first, to keep the domestic wheat price low
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for benefit of the urban and rural poor, and second to discourage private sector involvement in the wheat sector [Abedullah and Ali (2001)]. Government involvement in marketing was operated through a ration-shop network and public sector’s
flour mills were nationalized; and during mid-seventies there was a direct involvement of the Pakistan Agricultural Storage and Services Corporation (PASSCO).
To discourage the private sector involvement in wheat marketing, a narrow margin
between the farm-gate and release price to flour mills was maintained. Furthermore,
difference in release price in different regions and different times of the year was not
kept. The ultimate result was the prohibition of private sector to bid prices up to the
equilibrium level, which created an inefficient marketing system. Below-equilibrium
prices of wheat and wheat flour, naturally created a gap between the supply and demand and forced the government to import around one million tons of wheat per year
(to fill the gap), and bear subsidy for urban consumers (equal to the difference in international and domestic prices). Due to the rapidly growing population, especially in
urban areas (as well as increasing the middle class), there is a dire need to revisit the
wheat policy scenario in a dynamic modeling framework. Furthermore, there was a
large fluctuation in the price of wheat crop due to which welfare implications of alternative wheat policies have also changed. The aim(s) of this research endeavor is to
show that the objective of increasing per capita consumption could have been achieved
TABLE 1

Domestic and International Prices of Wheat in Pakistan (US dollar/ton)
Years
1975
1985
1995
2000
2001
2002
2003
2004
2005
2006
2007

Wholesale Price
(b)
119.92
145.13
100.82
116.27
249.27
246.55
220.02
239.81
252.10
248.86
239.81

CIF
International
Prices (c)
138.40
128.70
146.00
104.33
254.98
283.73
294.50
289.80
255.51
214.49
334.03

International
Prices + 20%
handling Cost (d)

Source: Abedullah and Ali (2001); Agricultural Policy Institute (2008).

166.00
154.00
175.00
125.00
305.98
340.48
353.40
347.76
306.61
257.39
400.83

Difference
in Prices
(d)-(b)
46.16
9.31
74.38
8.93
56.71
93.93
133.38
107.95
54.51
8.54
161.02
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by alternative policies and with different implications for producers, consumers, and
government revenue. In addition, this study will also empirically estimate wheat supply and demand elasticity and fertilizer demand elasticity. Based on the short-run elasticity estimates, the present study estimates the welfare implications of alternative
wheat policies on different stakeholders, in Pakistan. Secondly, the impact of different
policy options (import, input subsidy and price support) on welfare distribution of
producers and consumers will be analyzed. Also, the paper will look at the effects of
above policies on government revenue and foreign exchange.
After the introduction in Section I, a brief review of the literature is given in Section II, and methodological framework and data sources are presented in Section III.
Results are discussed in Section IV, while Section V provides summary and main
conclusions.
II. Review of Literature

Pakistan has a history of agricultural input subsidies beginning with the decade
of 50s. Despite the commitments to their removal, subsidies on agricultural inputs had
tendency to persist. Input subsidies did not accrue to the farm sector but were eaten
up by inefficiencies production and distribution systems. The removal of subsidy on
agricultural inputs: such as seed, fertilizer and pesticides led to inefficiency of input
use as use of modern input was already much below the recommended level and, its
price increase reduced the use of modern inputs further. [Chaudhry and Sahibzada
(1995), Iqbal (1992)] analyzed the effects of wheat price distortions that existed in
Pakistan from 1975 to 1990 using Marshallian economic surplus framework. It was
found that distortions due to government intervention through subsidies and price support reduced the allocative role of prices because they under-valued or over-valued
the resources and thus, resulted in misallocation. Government intervention adversely
affected the national economy because they resulted in transfer of resources out of
agriculture when prices were set too low and put an excessive burden on consumers
when prices were above the world prices. Ryan and Khan (1993) examined the effect
of ration shop and price leader systems on Pakistan’s economy and found that both
systems remained urban biased. Thus, under both systems, the objective of subsidizing
consumers was not achieved, due to diversion of subsidy to the flour mills. Barker
and Hayami (1976), in their pioneering study on government policies illustrated the
price support and fertilizer subsidy program for achieving self-sufficiency in rice in
Philippines. With the assumption(s) of perfect competition in factor and product markets, government interventions resulted in a net loss in social welfare matrix.
Ahmed (1979) analyzed the policies which determined the consumption and distribution of food grains in Bangladesh, using secondary data for the years 1974-75
and 1975-76. The results showed that price support program favored the producers
at the cost of government. The total social benefits were positive under both programs,
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but the net social benefits were negative for the price support program. Barkely (1992)
studied the impact of domestic wheat price policy in Pakistan by using partial equilibrium Marshallian welfare analysis for Pakistan from 1972 to 1987. The results indicated that Pakistan could be the net exporter of wheat from 1971 to 1986, if
domestic prices reflected the opportunity cost of resources used in agricultural production. Ender, et al. (1992) reviewed wheat price policies in Pakistan and analyzed
their effects on economy. Low release price, not only benefited consumers through
lowering wholesale prices but also the millers because they had ability to set flour
prices, jointly. Ghani (1998) showed that on supply side, procurement price played
an important role in determining wheat production because of the inelastic wheat demand price increase had a minor impact on overall consumption of wheat. However,
increase in wheat price, significantly affected the lower income households as they
spend a large share of income on wheat and wheat flour.
Ahmed and Martini (2000) analyzed the agricultural policy of Pakistan, using
policy analysis matrix and concluded that profit for wheat was negative, which implied
that the system could not sustain without the government intervention. The adopted
system was wasting resources because social cost of wheat production was higher
than the social benefits. Therefore, to increase social profitability, it required new policy. Farooq and Iqbal (2000) reviewed the past institutional efforts in attaining and
maintaining self-sufficiency in wheat production in Pakistan and showed that wheat
supply was highly inelastic which necessitated institutional support in addition to price
incentives. Support price of wheat was equal to the cost at farm gate which resulted
in reduced input used for wheat production and hindered the area expansion under
wheat. Abedullah and Ali (2001) analyzed the impact of short-run policy options
adopted in the wheat sector; on welfare of consumers, producers, government revenue
and foreign exchange requirements using partial equilibrium model. The analysis
showed that if government imported wheat; only consumers would gain while the
government and producers will bear losses. Under input subsidy again, consumers
would gain while government and producers will have to pay for it. In case of price
support, both the producers and consumers would gain at the cost of government.
Ashfaq, et al. (2001) analyzed welfare effects of government interventions in
wheat economy of Pakistan and used simulation experiments with an econometric
model to quantify producer’s loss, consumer’s gain, government budget cost and overall the efficiency loss that occurred due to government pricing interventions in the
wheat market over the period 1973 to 1996 using static and dynamic welfare analysis.
The results showed the transfer of economic surplus from producers to consumers;
government budget cost due to subsidy on imported wheat and overall the welfare
loss to the society. The dynamic welfare losses as a percentage of real GDP from agricultural sector were greater as compared to static welfare losses. Khan, et al. (2003)
concluded that in Pakistan, support price system was close to procurement system
where there was no restriction on sale of produce by the farmers in open market.
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Croppenstedt, et al. (2006) indicated that Egypt’s economy had to pay high cost
of increasing wheat self-sufficiency through increased area cultivated under wheat.
Wheat expansion reduced barseem and maize the main livestock fodder which reduced livestock production, rural employment and the farm-household’s income.
Siam (2006) explored effects of shifting from the system of bread subsidy at consumer
level to cash transfers; and finally analyzed the impact of world price shock on consumption, production and income distribution for Egypt. Expansion of area under
wheat cultivation reduces the area under barseem (winter fodder crop) which is the
main livestock feed. Thus, consumer’s welfare in both the urban and rural areas would
also be reduced, due to higher prices. Furthermore, the wheat subsidy constituted a
major part of government expenditure and the main benefits of subsidy accrued to
urban consumers because of differential access to subsidized bread. Anderson, et al.
(2009) explained that price support policies and farm trade restrictions imposed by
advanced economies hurt, not only the domestic consumers and exporters of other
products but also the foreign producers and traders of farm products which resulted
in reduced national and global economic welfare.
From the empirical evidences, it becomes clear that most studies used either the
partial equilibrium Marshallian welfare framework, Policy analysis matrix and/or estimated welfare impacts of policies using econometric modeling. This study goes further and use annual time series data for the first time for Pakistan and analyzed the
long-run (co-integration) relationship. Furthermore, from the long-run analysis error
correction modeling approach is employed to estimate the short-run elasticity. This is
uniqueness of the current study, as according to the author(s), so far, no study has been
used for this kind of time series data-set and estimated the long-run and short-run elasticities to estimate welfare impacts of stakeholders. For example, Abedullah and Ali
(2001) used one year (1999-2000) data for wheat and took elasticity estimates from
other studies; whereas the current study have estimated the long-run and short run
elasticities, and these short-run elasticities are employed to estimate the welfare implication in Pakistan’s agriculture sector, focusing on the important food (wheat) crop.
III. Methodology and Data

Since the objective of this study is to estimate the impact of different policy options
on producers, consumers, government and foreign exchange requirement, therefore it
requires supply and demand elasticity of wheat and demand elasticity of fertilizer (as
an input) because, government use fertilizer as a major tool to provide input subsidy.

1. Wheat Supply and Demand Function

Production (supply, lpr) response of wheat is assumed to be a function of its ownprice (lrwp), cotton price (lrcp), sugarcane price (lrscp), basmati rice price (lrbrp),
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IRRI rice price (lrirp), urea price (lrup), DAP price (lrdap), cropped area under wheat
(lwar), and water availability (lwa). In mathematical form it can be written as:
lpr = α0 + α1 lrwp + α2 lrcp + α3 lrscp + α4 lrbrp + α5 lrirp + α6 lrup +
α7 lrdap + α8 lwar + α9 lwa + e

(1)

lwc = β0 + β1 lrwp + β2 lrbrp + β3 lrirp + β4 ly + µ1

(2)

Wheat demand (lwc) is assumed to be a function of its own price (lrwp), basmati
rice price (lrbrp), IRRI rice price (lrirp) and per capita income (ly):
The coefficients αi and βi are respective elasticities; while µ1 is error term. The expected signs of these elasticity are positive for own price, price of complementary
crops, water availability, wheat area and negative for price of competitive crop, urea
price and DAP price in supply equation; while in demand equation the expected signs
of these elasticities are positive for price of substitute per capita income and negative
for price of complementary product.
2. Fertilizer Demand Function

Fertilizer demand for wheat is assumed to be a function of wheat price (lrwp),
urea price (lrup), DAP price (lrdap), area cropped under wheat (lwar), and credit for
fertilizer purchase (lcr). In mathematical form it can be written as:
lfc = γ0 + γ1 lrwp + γ2 lrup + γ3 lrdap + γ4 lwar + γ5 lcr + µ2

(3)

where; lfc is fertilizer consumption, µ2 is error term, while γI represents respective fertilizer demand elasticities. According to the theory, the expected sign for fertilizer demand elasticity is negative for urea price, DAP price and positive for wheat price, area
cropped under wheat and fertilizer credit.

3. Analytical Techniques (Wheat Supply, Demand and Fertilizer Model)

The estimation of long-run elasticities require time series to be stationary in their
level form. Therefore, the first step is to test for stationarity as the most popular ADF
unit root test has been used in this study. The ADF test is based on assumption that
there is only one unit root in the process [Dickey, et al. (1986). Johansen’s full information maximum likelihood (FIML) approach [Johansen (1988), Johansen and
Juselius (1990)] is used to test for co-integration. It allows the estimation of all possible
co-integration relationships and develops a set of statistical tests to test the hypothesis
as to how many co-integrating vectors exist. The under-estimation implies the omission
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of relevant error-correction terms and over-estimation shows that distributions of statistics are non-standard. The Johansen maximum likelihood approach for co-integration
is based on the following autoregressive (VAR) model:
Zt = A1 Zt-1 + . . . + Ak Zt-k + µt

(4)

∆Zt = 1 ∆Zt-1 + . . . +  k-1 ∆Zt-k +1 + ΠZt-k + µt

(5)

where Zt is an (nx1) vector of I(1) variables (containing both exogenous and endogenous variables), At is an (n x n) matrix of parameters, µt is (nx1) vector of white noise
errors. Since Zt is assumed to be non-stationary, it is convenient to rewrite Equation
(4) in its first difference (error correction) form:
where; i = (I-A1-A2 - .., .-Ai), (i=1, k-1), and Π = - (I-A1-A2- .. -Ak). This specification
provides information about the short-run and long-run adjustments to changes in Zt
through estimates of 1 and Π, respectively. The rank of Π matrix provides information
about the number of co-integration relationships among variables in Zt. If the rank (r)
of the Π matrix is 0 < r < n, then there are linear combinations of variables in Zt which
are stationary. In this case, Π matrix can be decomposed into two matrices α and β
such that Π = α β ,́ where, α is error correction term and measures the speed of adjustment in ΔZt and β contains r distinct co-integration relationships between the non-stationary variables. Two likelihood ratios (LR) tests, i.e., Trace and Eigen value statistics
are used for detecting the presence of a single co-integration vector. Harris (1995)
noted that trace test shows more robustness to both the skewness and excess kurtosis
in residuals than the maximum Eigenvalue test. The choice of lag length k in VAR is
important and the Schwarz Bayesian Criterion (SBC) is used to choose appropriate
lag length.
4. Welfare Implications of Alternative Policies

It is estimated that changes in consumer surplus, producer surplus, foreign exchange requirement, government cost, net effect on society and rate of return of policy
are designed by using Barker and Hayami (1976) model. To evaluate and compare different policy options the work of Abedullah and Ali (2001) was followed. Each policy
options is briefly discussed below. A simple model of wheat import, price support and
input subsidy in Pakistan, is presented in Figure 1; SS represents the domestic supply
curve of wheat at the existing fertilizer prices. The vertical line DhH indicates the demand of producers for home consumption which represents the amount of wheat that
producers kept at home for their own consumption. The line DhmD represents the total
demand corresponding to each level of price, and the horizontal distance between DhH
and DhmD representing the total amount of wheat marketed in the country by local
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producers. The domestic price Pd in Figure 1 is lower than the equilibrium price Pe. At
price Pd , domestic supply is Qo but the total demand is Qc. The difference in the quantity demanded and supplied of wheat at price Pd creates a gap of QoQc in the country.
This gap can be filled by using five alternative policies: (a) Free market option, (b)
import of QoQc quantity of wheat, (c) price support which requires government to buy
wheat from producers at a higher price and sell it to consumers at a lower price, (d)
subsidize input prices to shift the supply curve to S2 S2 and (e) a combination of import,
price support, and input subsidy with different proportions.
a) Free Market Option

One of the options available to the government is to leave the market uninterrupted. In periods when there exists a gap between supply and demand, consumer
prices may become intolerably high if the situation is left entirely to free market-mechanism, which will balance the excess demand with supply through raising prices. High
prices are not favorable to low-income consumers because of their inability to purchase
food. Higher prices encourage wheat supply and discourage wheat consumption to
match supply and demand at the equilibrium price. Free market option serves as a
standard of comparison for alternative policies like; wheat import, price support and
input price subsidy.
Price
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b) Import
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If the government decide to fill the gap between production and consumption
through importing QoQc quantity of wheat, the consumers gains equal to the area MLCG
and CGA (due to higher consumption and lower price as compared to free market option), while producers bear loss (because of reduced production due to low price as
compared to equilibrium price) and the government would bear the cost (due to higher
international prices as compared to domestic prices and interest on foreign exchange)
which would be equal to the area MLCB and ABSP respectively, as shown in Figure 1.
c) Input Subsidy

The gap between consumption and production can be filled by shifting the
supply curve from SS to S1S1 (Figure 1). Since supply curve represents the rising
portion of the marginal cost curve, therefore, supply curve can be shifted to the
right through lowering input prices. Usually the government provides fertilizer
subsidy for this purpose. The demand curve of fertilizer for wheat is DfoDfo (Figure
2) and quantity demanded for wheat production at existing price (Pfd) is Xo. To
fill gap between production and consumption, if the government subsidizes the
fertilizer use in wheat production, the fertilizer demand will increase to Xs (Figure
2). The supply curve of fertilizer is assumed to be infinitely elastic at the world
price. An upward sloping domestic supply curve is not considered to avoid subsidization of fertilizer industry. In this case, gain to consumers is equal to the area
MLCG and CGA (Figure-1). Producers do not only gain due to increase in output
value (due to higher level of fertilizer use) which is equal to an area AQcQeG (Figure-1); and the net savings from the fertilizer used (because of subsidized fertilizer
price) which equals to area Pfs Pfd IK minus the additional fertilizer cost which is
equal to the area LXs Xo K (Figure-2), but it also bears loss (due to lower domestic
price of wheat than the equilibrium price) which equals to the area MLCG. The
net return to producers depends on relative magnitudes of gain and loss. The government cost of fertilizer subsidy to wheat is represented by area Pfs Pfd IK and
KLMN (Figure 2).
d) Price Support

The government use the price support policy to encourage production (above the
equilibrium level) within the country so that consumption can be met from the local
supply at a higher level than the equilibrium because equilibrium level of consumption
is low and is not sufficient to provide the required necessary calories for consumption.
This can be achieved by offering a higher (than equilibrium) price to farmers for producing wheat quantity for consumers’ demanded at a lower (than equilibrium) price.
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Both the producers and consumers will benefit in this case, but the government has to
bear the cost. Assuming a fixed domestic supply curve SS. An increase in wheat production to the desired level of OQc can be achieved by offer in higher price (Ps) than the
equilibrium price to producers. Since the government maintains the consumers’ price at
Pd level, increase in production of wheat would involve a cost to government which
equals to the area AENM. Area CENL and CLMA (Figure 1) represents respectively, an
increase in income of wheat producers and consumer’s surplus at government cost.
e) Combined Policy Options

Generally, different policies are combined by the government to achieve alternative
goals. The fertilizer component of the policy shifts the supply curve to right from SS
to S1S1 (Figure 1), while price support component creates an incentive for producers
and attracts them to produce at a higher level along the new supply curve. The fertilizer
subsidy component yields additional output of (Q1 - Qo) at given price Pd and the remaining gap of (Qc - Q1) is filled by price support component of the policy by giving
higher price to farmers at Pc. In the combined policy, a lower support price Pc in the
single price-support policy Ps is required. Similarly, a relatively low shift in demand
for fertilizer (Xo to Xc) and reduction in fertilizer prices (Pfd to Pfc) is required in this
case. The combined policy induced the fertilizer use in wheat production from Xo to
Xc (Figure 2).
Price
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5. Estimation of Cost/Benefit

Welfare distribution among different stakeholders under import subsidy, input subsidy and price support are calculated by employing the following equations (Table 2)
where, Qe, Qc and Qo are equilibrium quantity, total demand and quantity of wheat
supplied at domestic price, respectively. Furthermore, H is Producer’s demand of wheat
for home consumption. Pe , Pd , Pw , Ps , Pfs , Pfd , Pfw is equilibrium price, domestic price,
import parity price and support price of wheat, subsidized price, existing market price,
and world market price of fertilizer, respectively. Xs and Xo is quantity demanded of
fertilizer at subsidized price and at existing the market price.
6. Data

Time Series data from 1976 to 2008 was collected for all variables at national level
from Pakistan. Data on wheat production, wheat area, water availability, wheat price,
basmati rice price, IRRI rice price, per capita wheat consumption and the fertilizer
credit were collected from various issues of the agricultural statistics of Pakistan [GOP
(2009a)]. Data on the price of urea, DAP, sugarcane, cotton, fertilizer off-take in wheat
and per capita income were collected from various issues of the Economic Survey and
TABLE 2

Welfare Distribution of various Policies among Stakeholders
Policies

∆ in CS1

Import

(Qe-H)*(Pe-Pd)
+ 0.5*(Qc-Qe)
* (Pe-Pd)

Input Subsidy

(Qe-H)*(Pe-Pd)
+ 0.5*(Qc-Qe)
* (Pe-Pd)

Price Support

Costs and Benefits

∆ in PS

GC

(Qe-H)*(Pe-Pd) 0.5*(Qe-Qo) * (Qc-Qo)*(Pw-Pd)
(Pe-Pd)

(Qc-H)*Pd - (QeH)*(Pe-Pd) [(Pfd-Pfs)*Xo +
[Pfs*(Xs-Xo) (Pfw-Pfs)*(Xs-Xo)]
-(Pfd-Pfs)*Xo]

(Qe-H)*(Pe-Pd) + (Qc-H)*(Ps-Pe)
0.5*(Qc-Qe)*(Pe- - 0.5*(Qc-Qe)
P d)
*(Ps-Pe)

(Qc-H)*(Ps-Pd)

FER
(Qc-Qo)*Pw

(Xs-Xo)* Pfw

(Xs-Xo)*Pfw

Note: 1∆ shows a change, either increase or decrease and CS and PS is consumer and producer surplus, respectively.
GC is government costs and FER is foreign exchange requirements.
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Statistical Year Book, respectively [GOP (2009b)]. The financial data was converted
into real terms by using GDP Deflator. The data could have been obtained for longer
period (after 2008) but it was restricted till the year 2008, because of the following
reasons; First, the year 2008 was the year when globally the prices of food were risen.
Also in Pakistan, there was a shift in government from the dictatorial regime to democracy. Second, in 2010 the Pakistan experienced a huge devastation due to flood across
the country, which deteriorated the unripened standing crops in the fields (especially
wheat); the agriculture sector incurred heavy losses. Finally, the elected democratic
government announced a new support price in the year 2011-12 which was to be empirically examined with previous support price fixed by the dictatorial regime. During
this era agriculture sector was also growing at relatively slow pace. Hence, to avoid
any structural break or outlier in the data, this study was restricted to sample from
1975-76 to 2007-08.
IV. Results and Discussion

1. Wheat Supply and Demand Model (Long and Short-Run Relationship)

Before estimating the elasticities, the unit root properties of variables using ADF
test with trended and non-trended models was analyzed. First, it was concluded that
all variables are first differenced stationary.1 Wheat demand and supply model is estimated using Johansen co-integration approach. Both, the Eigen value and Trace tests
do not reject r < = 1 at 5 per cent significance level, on a move from top to bottom.
Therefore, number of co-integrating vectors in wheat supply and demand model are
estimated to be one. The Johansen model is a form of ECM and if only one co-integrating vector exist, its parameters can be interpreted as estimates of long-run co-integrating relationship between the variables [Hallam and Zanoli (1993)]. Therefore,
normalized estimated parameters from wheat supply equation are long-run elasticities
and are given in Table-3. The coefficients in wheat supply model represent estimates
of long-run elasticities of wheat output with respect to cotton price, sugarcane price
and, basmati rice price, and the wheat area. ECM provides estimates of short-run elasticitys. The preferred ECM is selected using general to specific modeling procedure
[Hendry and Ericsson (1991)]. The signs on estimated coefficients are according to a
priori except for water availability. These results indicates that one per cent increase
in cotton price increases wheat production by 0.00029 per cent in the short-run and
decreases it by 0.771 per cent in the long-run. This means that cotton is competitive
and complementary crop for wheat in the long- and short-run, respectively. Wheat
price positively affects wheat production, only in the short-run. Own price elasticity
1 Detail results of ADF unit root test and Johansen co-integration test with Trace and Eigenvalue statistics are
not presented to conserve space, however, they are available with the authors.
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of wheat indicates that one per cent increase in wheat price increases wheat production
by 0.32 per cent. Wheat elasticity with respect to urea price was -0.302 which states
that a one per cent increase in urea price decreases wheat production by 0.3 per cent.
The coefficients of wheat demand model presented in Table 3 indicate that Basmati
and IRRI rice price has positive relationship with wheat consumption in the long-run,
TABLE 3

Short and Long-Run Elasticity Estimates
Variables

Wheat Supply Model

Short-Run

Long-Run

Constant

0.370 (0.215)ns

Dlrcp(-1)

0.00029 (2.74)***

Dlrscp(-1)

0.488 (2.76)***

Dlrcp

4.19 (3.62)***

-

-

-

0.348 (2.36)***

1.468 (2.063)***

Dlrbrp

-0.000493 (3.57)****

-0.403 (1.425)

Dlwar

-

0.117 (0.1413)ns

Lrup

-0.302 (2.075)****

-

Dlrp(-1)

-0.456 (3.40)****

-

-

-

Lrwp
Lwa

Dlrirp
Dly

Dly(-3)
ECM

Diagnostic Tests
R2

DW-statistics

-0.000367(2.18)***
0.316 (1.59)**

-

-0.597 (4.77)****
0.68
2.22

LM-test-χ2 (1)

0.715 [.398]

JB-χ2 (2)

2.12 [.347]

RESET -χ2 (1)

-

0.659 [.417]

-

-

-

-

-

-

-

-0.754 (4.32)****

-

Long-Run

-0.090 (0.13)ns

-0.771 (1.470)

Dlrbrp(-1)

Short-Run

6.75 (0.709)ns

-

Dlrscp

Wheat Demand Model

-

-

-0.285 (2.24)***

-

-

-

-

-0.37 (2.86)***

-

--

-

-

-

-

-

-

0.039 (1.549)**
0.494 (1.99)***

-0.163 (1.011)

0.391 (1.58)**

-0.566 (4.64)****

R2

DW-statistics

LM-test-χ2 (1)

RESET -χ2 (1)
JB-χ2 (2)

-

0.4
2.3

0.94[0.33]

3.49 [0.06]
0.66 [0.72]

Note: Values in parenthesis are t-ratios. Values in square brackets are p-values. ns = l non-significance.**, ***,
**** shows significance at 10, 5 and 1 percent respectively.
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meaning that basmati and IRRI rice are substitute for wheat. Wheat consumption has
positive relationship with per capita income in the short- and long-run with the elasticity of less than unity employing that wheat is basic necessity in Pakistan and is a
normal good in the short- and long-run. The coefficient of error correction term for
wheat supply and consumption explains about 60 per cent of deviation of wheat production and 56 per cent of wheat consumption from long-run equilibrium corrected in
the current period.
2. Fertilizer Demand Model

The Eigen value test does not reject r <=1, and the Trace test does not reject r <=2
at 5 per cent significance level. Eigen value test indicate that the number of co-integrating vector is one while the Trace test indicates that there are two co-integrating
vectors (Trace and Eigen value statistics are not presented here for conserving space).
The coefficients in fertilizer demand model represent estimates of long-run elasticities
of fertilizer consumption with respect to wheat area and fertilizer credit (Table 4). One
per cent increase in wheat price increases fertilizer consumption by 0.42 per cent and
one per cent increase in DAP price decreases the fertilizer consumption by 0.40 per
TABLE 4

Short and Long-Run Elasticity Estimates for Fertilizer Demand Model

Variables
Constant
DLWAR
DLCR

Short-Run

3.0733 (2.568)***

0.268 (5.688)****

-0.40 (1.775)**

-

ECM

-0.597 (4.371)****

R2

DW-statistics

1.625 (2.476)***

-

0.421 (3.438)****

Diagnostic Tests

-2.029 (0.283)ns

0.435 (4.126)****

LRWP

LRDAP

Long-Run

-

0.645
1.88

LM-test-χ2 (1)

0.075401[.784]

Jarque-Bera Normality-χ2

0.31861[.853]

RESET test-χ2 (1)

1.4844[.223]

Note: t-ratios are in parenthesis.p-values are in square brackets.ns = Non-significant. **, ***, **** shows significance at 10, 5 and 1 percent, respectively.
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cent. Diagnostic tests for estimated models (i.e., wheat supply and demand and fertilizer demand) give satisfactory results. The LM test for up to one order indicates no
serial correlation problem in the residuals. The p-value for RESET test for functional
form misspecification and Jarque-Bera test for normality are greater than 0.05. This
means that functional form is correct and the residuals are normally distributed.
3. Alternative Policy Options

There are different policy options available to fill the gap between supply and
demand and the welfare implications of each of these alternatives (free market, import, price support, input subsidy and combined policy options) are estimated and
discussed below.
a) Free Market Option

To understand implications of free market mechanism on production and consumption, equilibrium price and quantity was estimated by using short-run wheat
supply and demand elasticities of 0.32 and -0.37, respectively. The estimated supply
and demand equations are Q os = 0.697 (Po)0.32 and Q do = 825.4 (Po)0.37 where 0.697 and
825.4 are intercept of supply and demand, respectively; whereas the exponential term
is short-run price elasticity of demand and supply estimated using error correction
technique, respectively [GOP (2009)].2 Solving supply and demand equations simultaneously gives equilibrium price at Rs.28,486 per ton and equilibrium quantity at
Rs.18.55 million tons for 2008-09. However, equilibrium price is undesirable due to;
first, equilibrium quantity produced, may be too small to supply enough food; second,
even if it results in sufficient production, it may be beyond the reach of the poor. Thus,
to make food affordable to poor, the equilibrium price was fixed (lower than) at
Rs.23857 per ton [GOP (2009)]. This encouraged the consumption; and discouraged
the production creating a gap of 2.28 million ton between supply and demand. The
implications of other four policy options are compared to the free market option.

b) Imports

The welfare implication of import policy shows that only consumers gain while
government and the producers have to pay for it (Table 5). The total loss paid by producers and the government together was higher than the consumer’s gain. The policy
produced net loss to the society and the rate of return on policy was 77 per cent.
2 One year lag has been taken between production and consumption, as production for this year will last until the
end next year. 15% losses (5% seed, 8% losses and 2% leakages to Afghanistan) have been deducted from production to estimate wheat available for consumption.
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c) Input subsidy

Assuming that the government decides to produce (Qc-Qe)/Qe = 6.78 per cent deficient wheat within the country. Given the production elasticity of -0.30, the price of fertilizer would have to be reduced by (1/0.30)*6.78=23 per cent to produce an additional
6.78 per cent if wheat. This will reduce nitrogen and phosphorus fertilizer prices to 25.04
and 93.78 rupees per kilogram, respectively, instead of the current prices of 32.35 and
121.17 rupees per kilogram and thus create an additional demand for nitrogen and phosphorus. Under the assumption that government will fill the additional demand of fertilizer
(nitrogen and phosphorus) by purchasing from the international market, the level of subsidy in nitrogen and phosphorus will be (67.41 –25.04) = 42.38 and (132.66 –93.78) =
38.88 rupees per kilogram, respectively. Using fertilizer demand elasticity equals to 0.40,
23 per cent reduction in fertilizer price will increase the current use of fertilizer in wheat
from 1.54 million to 1.68 million tons. The foreign exchange requirements will be worth
of 14,117 million rupees, to import 0.17 million tons of fertilizer. Furthermore, net return
to producers is negative because, due to lower domestic price of wheat the producers’
loss is higher than the sum of producer’s benefit, obtained due to increase in output value
and the net savings from fertilizer use because of low fertilizer price. The policy has
generated a net benefit to the society because consumers’ gain is higher than the sum of
producers’ loss and the total cost of government (column 3, of Table-5).
d) Price Support

If the government decides to give higher wheat price to motivate producers to produce (Qc) amount of wheat within the country rather than to import, it would have to
TABLE 5

Welfare Implications of Wheat Import Policy (Million Rupees)
Policy Criterion

Consumer’s Gain/Loss
Producer’s Gain/Loss
Government Cost
Foreign Exchange Requirement
Interest on Foreign Exchange
Total Cost to Government
Net Gain/Loss to Society
Rate of Return

Import Policy
Input Subsidy
Price Support
Gain (+)/Loss (-) Gain (+)/Loss (-) Gain (+)/Loss (-)
46601
-41320
18841
73277
3664
22505
-17224
-77%

46601
-1632
29167
14117
706
29873
15096
52%

46601
65264
118856
14117
706
119562
-7697
-6%
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offer (Ps ) price to the producer. The (Ps ) is estimated from the supply response function
by substituting the required quantity on left-hand side of the equation and solving for the
price. This supports the price (Ps ) of Rs.34,968.70 per ton. The additional production
(Qc-Qo) would require additional input use. If additional production is to be planned and
obtained from the higher fertilizer use, it would require import adjustments in order to
keep the domestic fertilizer prices unchanged. In this case, the demand curve for fertilizer
will shift to right, such that more fertilizer will be used at the given fertilizer price. As estimated in the input subsidy policy, fertilizer import requirement would be 0.17 million
tons of nutrients, requiring Rs.14,117 million worth of foreign exchange. However, all
cost of fertilizer imports will be recovered from farmers, as there is no subsidy on fertilizer
use. This policy has generated a negative return to the society because of higher cost to
the government, the benefits goes to consumers and producers (column 4, Table-5).
e) Combined Policy Options

Different combinations of alternative policies are evaluated as: import and input
subsidy, import and price support, input subsidy and price support, and import, input
subsidy, and price support. Furthermore, consumers gain remains the same due to same
quantity consumed by them, irrespective of the policy option.
i)

Import and Input Subsidy

When import and input subsidy are combined producers’ loss is decreases continuously, with the increase in input subsidy component. The cost to the government increases with an increase in input subsidy, and the decrease in import component (panel
a, Table-6). The net benefit to the society is found to be optimal (13,252 million rupees)
when import and input subsidy components are combined in the ratio of 10:90 having
47 per cent rate of return on the policy.

ii) Import Subsidy and Price Support

Producers’ gain increases with decrease in import and increase in price support;
whereas, the cost to the government increases continuously (panel b, Table 6). The net
benefit to the society remains negative for all combinations of import and price support.
There is no optimal combination of import and price support because the rate of return
is negative for all combinations.

iii) Input Subsidy and Price Support

As the share of price support increases the producer gain and the government cost
increases. Net benefit and rate of return for each policy option decreases with an increase
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in price support component. The maximum benefit to the society (15,318 million rupees)
is observed when input subsidy and price support components are combined in the ratio
of 90:10, respectively; where the highest rate of return (44 per cent) is observed (panel
a, Table 7). However, if the preference is to protect the government by taking care of
the other groups in the society as well, then the best policy option is the time when import and input subsidy components are combined in the ratio of 10 and 90.
iv) Combination of three Policies

Import subsidy, input subsidy, and price support are combined in different proportions and the distribution of loss and benefits among consumers, producers, and
the government (panel b, Table 7). The optimal net benefit (12,669 million rupees) is
observed to the society, under the policy where each of the import and price support
is 10 per cent and fertilizer subsidy component is 80 per cent. The producers’ gain
under this optional amount (to 48 million rupees), and cost to the government is 33,980
million rupees. Therefore, this is the best under all possible combined policy options
for import, input subsidy and price support.
V. Summary and Conclusions

In Pakistan, the main objectives of food policies is to achieve the food security,
provide low-price food to consumers, assure reasonable prices to producers, and boost
agricultural production in the country. The policies adopted to achieve these objectives
were assured minimum price support to the producers through the floor price mechanism, providing wheat-flour to the consumer through ration shops, and supplying fertilizer to the producers at subsidized prices. However, in various sectors of the society,
the impact of these policies might be conflicting. Therefore, the objective of this study
is to analyze the impact of alternative food policy options adopted in the wheat sector.
Such comparison will help the policy makers to provide benefits and mitigate distortionary impacts of these policies to particular sectors of the society. Wheat supply, demand elasticities and fertilizer demand elasticity are calculated by estimating supply
and demand functions. Co-integration technique and partial equilibrium model has
been used for estimation of elasticities and policy analysis respectively.
The welfare analysis indicates that, if wheat is imported, only consumers gains;
while other parties, i.e., government and producers have to pay. Consumers’ gain was
less than the total loss to the government and producer together. Therefore, a negative
rate of return of 77 per cent was generated by the policy. Under input subsidy again,
consumers gain at a cost to both producers and the government. Consumers’ gain is
higher than total loss to the government and producers together. Therefore, the policy
resulted in a positive rate of return of 52 per cent on government’s investment. In case
of price support, both the producer and consumer benefited at the government cost
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which is greater than the total gain to both producers and consumers. Due to this reason,
the policy generated a negative rate of return on government investment. The highest
rate of return is obtained when only the input subsidy option is followed, but the producers’ benefits are negative. On the other hand, negative return is obtained when only
price support is implemented, but producers’ share is highest.
Comparison of import, input subsidy and price support policy shows that highest
rate of return is obtained when input subsidy option is followed, but the producers’
benefit is negative. On the other hand, negative return is obtained when price support
is implemented, but producers, share is highest in surplus generated by the policy.
However, net benefits to the society are highest when input subsidy and price support
are combined in the ratio of 90:10, respectively; but the highest rate of return is observed when the deficit is filled by importing 10 per cent and remaining 90 per cent to
be filled by input subsidy. In case, all the three policies are combined together in different proportions, the maximum benefit to the society is observed when import and
each of the input subsidy and price support the policy and contribute 80 per cent and
10 per cent, respectively.
The appropriate combination depends on the welfare function faced by the government for various sections of the society. The technological change, which is purely
based on research, is expected to generate benefits to all groups of the society and is
likely to produce the highest rate of return to all policy options, specifically in the longrun [Abedullah and Ali (2001)]. The input subsidy generates net benefit to the society,
while import at the existing international prices and the price support gives net loss to
the society. In the short-run, the best policy is the combined policy, i.e., when input
subsidy and price support contributes 90 and 10 per cent, respectively, because it generates maximum net returns to the society. The input subsidy can be selected as a second-best option for short-run because of positive net return as compared to import and
price support option.
The governments of Pakistan operate under budgetary constraints and policy-makers have to consider the government’s budgetary situation before implementing any
policy among the available options. Due to the budgetary constraint, it is not rational
to fill the total gap between supply and demand through price support policy; but at
the same time, it is also important to consider the distribution of benefits among consumers and producers. This problem can be dealt with the help of a combined policy
option by selecting the most desirable combination of two or three combined policy
options.
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