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ABSTRACT- Iran achieved its self-sufficiency goal in wheat production a few
years ago, perhaps at the expense of decreasing the production of other grains
specially barley as stated by critics in the country. Considering the dependency of
wheat and barley markets on each other, policy preference functions were
estimated separately for each market. Incorporating political weights, a game
theory approach was utilized to investigate welfare impacts of such attempt.
Results not only justified the critics' claims, but also indicated that welfare had
been transmitted from wheat producers to consumers and the government. Also
despite the positive welfare surplus of producers and consumers in the wheat
market, high government expenses have led to welfare losses, while barley is
associated with welfare gains. Finally, an overall Nash equilibrium occurs as the
best strategy between the two markets with a 15% increase in the consumer price
of wheat and a 20% decrease in barley production costs. These results
undoubtedly imply that optimal social welfare is associated with mitigating the
government's role in the wheat market.
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INTRODUCTION

The main goal of agricultural policies in many countries is food security, which
concerns itself with the potential risk of a global shortage of food and its importance for
securing the poor. In this context, governments intervene in agriculture markets
worldwide. Intervention polices of governments in agricultural commodities markets
cause welfare to be transmitted among producers, consumers and governments.
Experiences of countries such as Japan and Korea show this transmission in the rice market
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(8). In Japan, government interference in the rice market was followed by the transmission
of welfare from consumers to producers. In South Korea, welfare transmission in the rice
market occurred after the negotiation of the Uruguay round in 1995, so that producers and
the government were better off at the expense of consumers (8).

Iranian agricultural policies have aimed at food self-sufficiency on similar
grounds after the 1979 revolution, and mitigating wheat imports has been considered as
the first and the most important step towards achieving this goal. Wheat is the staple
component of the national diet and more than 60% of the country’s arable lands are
under wheat cultivation. The government has employed a package with various
measures to encourage wheat production in order to reduce wheat imports. Productions
have thus responded favorably and increased rather satisfactorily ever since. The country
achieved self-sufficiency in wheat by early 2000 (2).

In the first step, immediately after the revolution, the government increased
producer prices of wheat by about 50% and protected the price to be above equilibrium
one all the time. Due to its wide-ranging interventions in the wheat market, the
government gradually turned into the market's principal agent. It buys wheat from
farmers at guaranteed prices, and after milling, sells the flour to bakeries and other
wheat products' processors. Fig. 1 shows the amounts of subsidies paid in wheat markets
from 1978 to 2006. The Iranian government also imported large amounts of annual
wheat in order to ensure food security for low-income groups.
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Fig. 1. Wheat subsidy in Iran per capita (Rials)

Furthermore, farming policies such as the establishment of rural cooperatives,
modern irrigation systems, farmers’ education and improved seeds have had favorable
effects on the technical efficiency of wheat production (11). By virtue of such farming
and pricing polices, production grew at an annual rate of 3.1% between 1997 and 2006.
Compared to the average growth in the Near East and in developing countries, Iranian
wheat production has had a desirable rate (5).

Although the self-sufficiency goal in wheat production was achieved in 2005,
internal critics of wheat sector policies claim that wheat production has increased at the
expense of a decrease in the production of other grains, especially barley. In comparison
with other grains, barley has the most similar production conditions as wheat (such as
cultivation, growth and harvest time) and when it comes to the use of major inputs, the
two are almost same. Such competition can in turn cause the larger use of inputs such as
land, water, fertilizers and capital in one product and less use in the other. According to
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critics, transmission of resources from the barley market to the wheat market has been
the substantial reason for promoting wheat production and any kind of welfare increase
in the wheat market is at the expense of welfare reduction in the barley market. Fig. 2,
which shows the amount of wheat and barley produced from 1961 to 2007, implicitly
confirms this punctilio.
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Fig. 2. Wheat and barley production in Iran (ton)

As shown, wheat and barley production steadily increased between 1961 and
1989. Wheat production exhibited rapid growth from 1989 to 1995 with fluctuations
increasing in recent years. Barley, however, remained almost constant from 1989
onward. Therefore, the decrease in barley production could be attributed to
encouragement policies and the diversion of resources to the wheat market,

More than 80% of the wheat consumption in Iran is for food purposes,
predominantly for bread as a staple food. The share of bread in daily calorie
requirements of a typical household increased from 34% to 46% in urban households
and from 53% to 59% in rural households between 1977 and 1989 (14). Thus, wheat is
amongst the main political commodities in Iran.

Applying a political preference function (PPF) is a common way to incorporate
political economic components into market research. PPF consists of the surplus welfare
of all groups interested in the market. Agricultural economists have estimated PPF in
order to examine structural and reforming policies among groups interested in the
agricultural sector (15). Im (8), for instance, benefited from PPF in order to analyze the
agricultural reforms of rice market liberalization in South Korea. A new usage of PPF is
its utilization as a payoff function in game theory models so that first, PPF is separately
determined for each of the players and then, the best strategy is assigned to attain
maximum welfare (9, 3, 10).

In this study, we investigated the effects of policies performed in the wheat
market on the welfare of interested groups (i.e. producers, consumers and government)
and its influences on the barley market through the PPF framework incorporating
political weights. To determine a suitable strategy that is associated with the highest
welfare, a Nash equilibrium was found by analyzing several scenarios within game
theory frameworks.

The main contribution of this study is to introduce two markets seeking
maximum welfare as players in the game theory approach. Intervention policies were
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designed as a dynamic cooperative game model, without the possibility of separating
farmers and consumers as either wheat and barley producers or users; hence the
existence of common agents in these two markets. Cooperative games are those with full
information where each player is aware of the others’ decisions and payoffs so that the
Nash equilibrium exists and is computable (6). In cooperative games, it is possible to
make collusion among players in order to achieve maximum attainable payoff (6).

The next section briefly discusses the methodology including the political
preference function and political weights and their estimation in wheat and barley
markets.

MATERIALS AND METHODS

Regarding the fact that the government is a main element of decision making in
agricultural markets and its policies become enforced by consumers and producers in the
markets, we modeled wheat and barley markets as players in a two player cooperative
game. To construct the game, we first needed to estimate PPF and evaluate the political
weights of interest groups in these markets. The PPF could then be used as a payoff
function in the game theory model. The PPF for the government is:

V=Y B'V,(ACS,APS,AGS), (1)
t=0
where AGS is the change in consumers’ surplus, APS is the change in producers’
surplus, AG is the change in budget expenditure attributable to the government
intervention, V; is the instantaneous value function representing the government’s
preference at time t and £ is a discount factor. The sum of consumers and producers’
surplus is explained as a relevant measure of economic efficiency. According to (1) the
distribution of benefits between consumers and producers could be important, so it is
reasonable to treat their surplus separately. The third argument in (1) is government
expenditures. The importance of the three components of PPF is twofold. First, due to

the economical aspect, it is assumed that _ 9V oV _.,and _9V . Asa
d(ACS ) d(APS) d(AGS )

special case, when V= ACS+ APS- AGS, the value function of PPF and the standard
benefit-cost analysis of public policies are identical. Second, PPF is relevant to the
selection of policy tools. This feature can be interpreted as the political aspect of PPF.
Since policy instruments affect CS, PS, and G, the best choice of tools changes the
function of (1) towards a maximum value (13).

In the policy-making process, governments consider the effects of their policies
on consumers and taxpayers. Since these policies can make some groups more affluent
at the expense of others, governments weigh the welfare gains of one group against the
welfare losses of others. Such political weights can be determined through three main
approaches in a political economic behavior model; a direct approach consists of
interviews with policymakers to obtain the political weights. In an indirect approach or
revealed preference method, policy preference weights can be inferred by optimizing the
PPF subjected to appropriate constraints. Finally, utilizing an arbitrary approach,
researchers simply choose political weights according to their own beliefs (16).
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In this study, the second approach was used to determine political weights.
Hence, rewriting PPF, we will have:

Ps Py
V=W, jp S(P)dp +W, LW D(P)dp

~WllaPS(Ps)— P ,D(P )]+ [P, (D(P,)~S(P)]-[e(D(P,)-SP )]}, (2)

where w,, W, and W, represent producer, consumer and government political weights,
SP) and D(P) indicate supply and demand functions, and F,,P;, P, and t denote
world price, producer price, domestic price and tariff ratio. Proportions purchased and
sold by the government are represented by o and (. The third argument in (2), the
government surplus, consists of three main components: direct purchase expenditure,
state importing cost and the income tariff from private importers. Following Lee et a/

(10), in order to determine political weights, PPF was optimized with respect to
P, and P, defined in equations (3) and (4) as:

-3acK,
w, =
l-acK |, + K,
K
WC — 3ﬁ’7 2 (3)
l-acK |, + 7K,

We=3-W,-W,,

where K, and K, are defined as

K - M+[1_LJPW+T+1 @)
1 P a P &

K _{M+(1_LJPW+T+l}
2 s
Py s Py 7

and ¢ and n are the supply and demand price elasticities. For the purpose of this study,

only relative weights were considered. Hence, the weights are normalized so that
Wp + We + Wi = 3. In other words, the particular normalization chosen implies that in
the case of no government intervention, Wp = Wc = W = 1. If any of these weights is
over (less) than one, the related group of this weight will be favored (disfavored) from
performing the policies. As stated earlier, it is possible to use equation (2) as a payoff
function in the game theory model.

Specification and Estimation of Supply and Demand

Due to the fixity of inputs and imperfect information, farmers tend to have a lagged
response to market prices; a partial adjustment model (12) is therefore hypothesized to
specify supply in the two markets. The model used for wheat and barley markets is
composed of two equations: domestic acreage response and per capita consumption.
Two identities are used to define supply and demand functions:

S(P), = yield , x Acreage , — self consumptio n, )
D(P), = per capita consumptio n, x population (6)
i = Wheat , Barley t =1971,...,2006
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where self consumption is approximately 10% of the total production every year.

There are two important remarks in identities (5) and (6). First, regarding the fact
that farmers have no control on yield, especially in the short-run, domestic acreage
might be their only decision tool. Therefore, any change in economical conditions is
expected to influence domestic acreage and production and marketable supply.
Moreover, the yield function only describes the technical relation between the inputs and
output, and is commonly applied to determine the optimum use of inputs, scale analysis
and production efficiency. As a result, only acreage function, which consists of all
instruments, is estimated for making the scenario. Second, similar to yield function,
population is also considered to be exogenous; therefore, a per capita consumption
model is also made up of adequate tools for making scenarios. Finally, with respect to
identities (5) and (6) we can estimate supply and demand functions.

The Iranian government is performing a mutual subsidy system in the wheat
market to encourage wheat production and secure the poor. The government sets a
producer floor price and guarantees to buy at this specified price. In contrast, the price
ceiling, which is fixed by the world price, is employed to support consumers. Fig. 3
shows the welfare effects of different policies in the Iranian wheat market. In this Fig.,
S(P) and D(P) represent supply and demand curves, and Ps, Pp, Py denote producer,

consumer and world prices. The price ceiling policy reduces domestic production and
increases consumption, leading to a shortage equal to QaAQp, to be imported by the
government at the world price. On the other hand, the producer price is set higher than
the world price, leading to an increased production equal to QgQa.
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Pp E=E = : Total cost=

/ BN\ P OPsAQA+QaAQ:CE
Government gain=

OPpFQg

AGS =

a+tb+ct+d+e+ftgt+h

y ACS = ct+d+e+ftg

0 Qs O Q  Q Q APS=a

V = -(bt+h)

Fig. 3. The effect of mutual policy in the wheat market of Iran
According to Fig. 3, this mutual subsidy system in the wheat market is associated

with welfare losses equal to the —b-h area. In other words, government expenditure is not
transmitted to producers and consumers perfectly. However, in the barley market the

20



A Welfare Analysis of Government Interventions in...

government’s role is negligible. Private importing agents usually import barley, and the
government gains an income tariff by imposing a fixed tariff rate. Therefore,
government expenditure is introduced in each market in the following order:

AGS,= 0.8 S(P)u* Pt 0.8P py D(P)u (7)
AGSg= 0.5S(P)g* Pt [t (D (Ppg)- S(Psp))] (8)

where Psw and Pgsp are producers’ prices and Ppw and Ppg are consumers’ prices in the
wheat and barley markets respectively.

According to (7) and (8), the government purchases and sells 80% of the wheat
(at floor and ceiling prices) and only 5% of the total barley annual productions (the
Iranian Ministry of Agriculture, 2006).

Since Iran is self-sufficient in wheat production, the domestic demand for wheat
is equal to the domestic supply; therefore, S(P)y=D(P),=Q—GSw=(Pp-Ps)Q is another
explanation for the total subsidy payment in the wheat market.

The separation of the agents (i.e. producers and consumers) in wheat and barley
markets is impossible, causing the welfare of each market to reciprocally influence the
welfare of the other. Furthermore, to optimize social welfare in the agricultural sector,
desirable agricultural policies should have a tendency to maximize welfare in each
market. In order to achieve this goal, it is very important to find the best political
strategy in the agricultural sector. In the present work, we studied the strategies between
wheat and barley markets considering two instruments; the production cost of barley and
the consumer price of wheat. These two instruments were selected to create a strategy on
account of the consumers and producers, both to incorporate them widely for making
decisions about wheat and barley cultivation and to carry out their expectations about
production conditions. Therefore, using the mentioned tools within the framework of
dynamic game theory, several strategies were investigated and a Nash equilibrium was
founded. To assign the Nash equilibrium, G is considered as a normal form game,
involving N players as follows (7):

G=(S5,8,,sS.,.0 S, U, Uy, s UL U ) i=12,.N )

Each player chooses among a finite set of strategies S;. In other words, player i (i =
1, ..., N) has access to strategy set S; from which they choose strategy o, € S,. Player
1’s payoff, U,, then, depends not only on their choice of strategy but on the whole set of
strategic choices (o,,0,,...,0;,...,0,) by all players (including their own). Therefore,
U,=U,(0,,0,,..,0,,..,0,) (10)

A set of pure strategies s° = (o’,5.,., 0 ,.,0,) Where § (S xS,x..xS x..xS,)
constitutes the Nash equilibrium if and only if for the it/ player:
Ui(O':,(T;,...,O'i*,...,U;,)ZUi(O'I*,G;,...,O',...,O';,) oels, an

Pure strategy o, is a best reply to the combination of strategies of all other
playersin S forall i=1, ..., N. As a consequence, if for all i = 1, ..., N, i chooses their

pure strategy in S°, each player’s predictions of their opponents’ behavior will be
confirmed (1). For our purpose, we considered the two markets as two players, five
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strategies designed for each. Strategies with more details are presented in the next
sections.

Data and Variables

Time series (1971- 2007) were collected from FAO statistic database and other sources
such as the cost of production database (published annually by the Iranian Ministry of
Agriculture) for the following variables; per capita consumption (PCON), production of
each crop (PRO), domestic acreage (ACR), real exchange rate (REX), wholesale
consumers’ price (Pp), producers’ price (Ps), production cost (PC), consumer price index
(CPI), population (POP), yield of each crop (YIELD), national income (INCOME),
world prices (Pw) and import tariff ratio (7). All domestic prices were adjusted through
CPIL. World prices (border prices) were changed into domestic prices through real
exchange rates, and were then transformed to wholesale prices by adding transfer costs.

In order to estimate functions, we first examined the existence of unit roots in the
time series data by performing a Dickey—Fuller test. Per capita consumption of wheat
was considered as a function of the consumer price of wheat, income, consumer price of
barley and the lagged per capita consumption. In order to find an optimal estimation
strategy, the Hausman simultaneous bias test was performed for each of the equations.
The Breusch and Pagan diagonal test was also conducted. Results showed no
simultaneous bias so we estimated the equations separately (4).

RESULTS and DISCUSSIONS

Equations (12) and (13) indicate per capita demand and acreage functions for wheat and
the corresponding t statistics for each coefficient. Several functional forms were
estimated and the mutual logarithmic form was shown to be associated with the best
coefficients. Therefore, the estimated coefficients were interpreted as price and income
elasticity of demand.

Ln(PCON,,)=3.52-0.321Ln(P,, )+ 0.336 Ln(INC) + 0.365 Ln(P,,) +0.252Ln(PCON) , (12)
4.8 -3.803 -2.506 6.71 3.15
R*=0.81
Ln(ACR,)=10-0.03Ln (PC,, )+0.185Ln(Py, ), +0.073Ln (PC,)+0.625Ln (ACR,) , 13)
129 —3.49 2.88 5.38 6.7
R*=0.52

All coefficients are in line with the expectations and a significance level of at
least 10%. The own-price elasticity of demand for wheat was -0.321, as indicated by the
Ln(P,, ) coefficient. One percent barely price increment was found to lead to an

increase in wheat consumption by 0.365%.

Acreage is defined as a function of wheat production cost, lagged producer price
of wheat, barley production cost and the lagged acreage harvested. Following the
estimation of the acreage function through OLS, we found evidence regarding the
existence of heteroskedastisity in the model. Since suitable tools to perform GLS could
not be found, acreage function was estimated by Generalized Methods of Moments
(GMM). Again, all coefficients were in line with expectations and significant at the 10%
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level. Results, which are in favor of the critics, show that for a 1% increase in production
costs of barley, wheat acreage increased about 0.073%.

Per capita consumption and acreage functions for barley are shown in equations
(14) and (15). In these two functions, the coefficients are all significant at the 10% level.
It is observed that a 1% increase in the barley consumer price leads to a per capita
decrease in its consumption demand by 0.28%. Barely consumption decreases about
0.36% as a result of the consumers’ 1% income increase. The results also show that the
consumption of barley increases with the consumer price of wheat. As a result, these two
products substitute each other.

Ln(PCON )=3.57 — 0.284 Ln (P, ) + 0.359 Ln (INC )+0.532 Ln (P,, ) (14)
2.93 —-2.24 3.13 2.26

R>=0.91

Ln (ACR ,)=—0.113 Ln (PC , )+ 0.293 Ln (Pg, ) + 0.525 Ln (ACR ,)_, —0.208 Ln (ACR ,,) (15)
~2.47 1.95 3.96 -2.27

R>=10.80

Conforming to our expectations, barley production costs, its producer price and
harvested wheat acreage all influenced the domestic acreage of barley. All of the variables
are statistically significant at the conventional level (95%) with an expected sign.

Considering identities (5) and (6) and equations (12) to (14), supply and demand
functions for each market were specified. In the next step, political weights were
computable with respect to supply and demand price elasticities of the two markets.
Tablel demonstrates the weights for consumers, producers and the government in the
two markets in different years.

Table 1. Political weights for wheat and barley markets

Wheat market Barley market

WC WP WG WC WP WG
1971 1.72 0.15 1.13 0.80 1.10 1.10
1976 1.60 0.20 1.20 0.78 0.98 1.24
1981 1.39 0.31 1.30 0.25 1.65 1.10
1986 1.54 0.52 0.94 0.76 1.32 0.92
1991 1.36 0.82 0.82 0.24 1.93 0.83
1996 1.24 0.91 0.85 0.23 2.49 0.28
2001 1.05 0.98 0.97 0.23 2.60 0.17
2006 1.25 0.84 0.91 0.23 2.51 0.26

It can be seen that consumers and the government are better off at the expense of
producers in the wheat market. The general trend in this market during the 1980s shows
an increase in the producers’ share of welfare due to the alleviation of the governments’
share. From a welfare point of view, the government has paid more attention to the
consumers than the producers, and most wheat market policies have been consumer
oriented. For instance, in 2006 the political weights of the government and the producers
are found to be 0.91 and 0.84, respectively, while the political weight of the consumers
was 1.25. This means that in 2006, wheat policies led to the transmission of welfare
from producers and the government to the consumers. On the other hand, in the barley
market, producers have had a greater weight than that of the wheat market, so much so
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that the benefits of producers has always been preferred over others. It must be
mentioned that the level of government interventions in the barley market is negligible
as compared to the wheat market. This lack of intervention has gained the producers
better welfare status, especially in the long-run.

Welfare surpluses of the markets are calculated with respect to (2) and the
political weighs at various years. Table 2 presents welfare surpluses of the two markets.
As shown, due to excessive government costs, the wheat market confronted welfare
losses confirming area b+h in Fig. 3. In spite of these losses, welfare surpluses of
producers and consumers are positive.

Table 2. Total welfare of wheat and barley markets (billon Rials)

Wheat market Barley market
ACS APS AGS v ACS APS AGS v
1971  10.86 99.96 115.04  -96.32 2.29 4.79 2.99 3.81
1976 11.23 101.88 138.40 -127.74 2.5 5.11 3.25 2.93
1981 11.78 104.38 112.60  -97.65 2.66 5.61 3.75 5.80
1986 12.17 108.25 121.44  -39.12 291 8.31 6.66 7.05
1991 1248 104.72 126.48 -0.87 3.13 6.65 5.26 9.22
1996 12.62 110.27 143.56 -6.03 3.29 7.14 3.68 17.50
2001 13.15 11130 138.04  -11.02 3.51 7.64 7.41 19.41
2006 13.52  113.13  142.80  -18.02 3.71 5.13 1.34 13.38

On the other hand, the total welfare of the barley market was always positive.
Welfare surpluses of producers and consumers of the barley market are as positive as
those of the wheat market. The results of Table 2 reveal useful information about these
markets. For example, the mainspring of increase in wheat production and its
consumption as compared to barley are justified in terms of the government’s high
expenses in the wheat market which cause welfare surpluses of producers and
consumers to be larger than those of the barley market. In addition, wheat producers and
consumers do not pay attention to the total market welfare because in Iran, the
government’s budget is not based on tax, and production and consumption decisions are
made only according to their own welfare surpluses. In 2006, for instance, producers
confronted a welfare of about 113.1 and 5.13 billion Rials in the wheat and barley
markets. It was thus logical to allocate most of their input to wheat production. Similar
to the producers, consumers achieved 13.5 and 3.71 billion Rials by consuming wheat
and barley, which in turn, caused overconsumption and wheat waste. Moreover, welfare
losses of the wheat, which comprises over 60% of all cereals cultivated in Iran, were
associated with enormous social costs, the reason of which being the excessive
government share in buying and selling this product.

Assigning the best policy strategy in the two markets

Table 3 shows the results of simulated scenarios in 2006 as a baseline for the two-player
game matrix. The social welfare surplus in the baseline, which is the sum of welfare
surpluses in the two markets, was calculated to be -4.64 billion Rials. This means that on
the baseline, the two markets confronted 4.64 billion Rials of welfare losses. As shown
in equations (7), (12) and (14), the effects of consumer prices of wheat are linked in the
two markets. Therefore, increasing P,,, can be considered as a main tool for creating a
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scenario in the wheat market based on which several other scenarios could be designed.
According to these scenarios, increasing P,, not only increases AGS but also the

welfare surplus of the barley market by enhancing barley demand. In contrast, any
increase in P, is associated with mitigating wheat demand and results in the reduction

of welfare surpluses of the wheat market. If decrease in consumers’ surplus is greater
than the benefits of government savings, total welfare in the wheat market will decrease.

Table 3. Results of simulated scenarios in wheat and barley markets (billon Rials)

Policy in Wheat market

Policy in Barley 5%increas 10%increas  15%increas  20%increase  25%increas
market ein Py ein Py ein Py, in Py, ein Py,
5%reduction in PCp 15.11,-3.13 16.42 ,22.45 17.12,92.22 18.33, 88.32 20.83, 81.31
10%reduction in PCp | 16.32,-4.38 17.54,20.25 19.54,88.55  22.61, 81.87 24.17, 80.19
15%reduction in PCp | 17.72,-5.78 22.11,17.32  23.71,84.67 27.64,78.75 28.36, 77.07
20%reduction in PCy | 21.38,-6.32 25.61,16.17 29.76,80.56 31.47,77.12 33.11, 74.94
25%reduction in PCy | 23.52,-8.15 28.43,12.84 30.15,77.82 33.43,75.53 36.13,72.18

Table 3 clearly shows this in the 20% P, decrease scenario. Furthermore,

according to equations (13) and (15), alleviating barley production cost PC, was
considered to be an active policy tool in the barley market in order to expand the
market’s welfare and to make simulations. Any reduction in PC, is associated with

expanding the cultivation of barley and substituting it with wheat, which in turn causes
the mitigation of the wheat market welfare. Alleviating PC, increases domestic

acreage, resulting in the increase of the producers’ and the overall barley market’s
welfare. Due to the longitudinal nature of change in production costs and the decline of
wheat production through its substitution with barley, the scenario of alleviating
production costs to about 25% at most was considered.

Five scenarios were investigated in each market. The results of the simulated
payoff function for scenarios within the framework of game theory show that dominant
strategies, whose intersection resulted in a Nash equilibrium, existed in each market (i.e.,
15% increase in P, and 25% decrease in PC ). It is important to remember, though,
that this equilibrium is valid for a non-cooperative game. Since there was no agreement
among consumers and producers regarding consumption or production, no collusion
and/or joint resolution existed among players. According to calculations, the overall
Nash equilibrium occurs between the two markets with a 15% increase in P,, and a

20% decrease in PC , as a solution to the cooperative game. This pair of strategies is

associated with the most social welfare surplus. A combination of the first two strategies
obtaining social welfare surpluses equals 107.97 billion Rials, while for the second two
strategies, a social welfare surplus of 110.32 will be attainable.
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CONCLUSIONS

Food security, which has always justified government interventions in the agricultural
commodity markets, especially cereals, has made the government the principal agent in
these markets by trading the bulk of the total marketable supply. In the case of wheat,
such interventions have had prejudicial effects on the markets of other crops, especially
barley, which in terms of consumption and production, is very similar to wheat.
Considering political weights, this article investigated the effects of executing policies in
the wheat market on both wheat and barley market interest groups. Results indicated that
in the barley market, consumers were better off at the expense of producers. However,
the policy trends showed that welfare was gradually transmitted from the government to
the producers. On the other hand, properties of the barley market were undoubtedly
different. In comparison with the wheat market, there was no evidence of any special
policy enforcement in the barley market which is generally regulated by market
mechanisms. In the wheat market, welfare losses were observed because of excessive
governmental costs, while the barley market has always been associated with welfare
gains. Despite wide government interventions in the wheat market, which caused
welfare losses, consumer and producer surpluses were positive. This was associated with
the transmission of inputs from barley to wheat production, resulting in over
consumption and waste.

Since the government’s expenditures in the wheat market is not expected to be
fully transmitted to consumers and producers, mitigating government interventions is
strongly recommended, In addition, no connection was found between producer and
consumer surpluses and government expenditures, which were secured by selling crude
oil. Therefore, producers and consumers do not seem to pay attention to the welfare
surplus of the wheat market, and base their production and consumption decisions only
on their own surplus welfare. Finally, emphasizing wheat and barley consumer prices
and production costs, the best political strategy between the two markets was found to
exist within the framework of a cooperative game. These tools have had contradictory
effects on other markets. The cooperative Nash equilibrium occurred between the two
markets with a 15% increase in consumer prices of wheat and a 20% decrease in barley
production costs. This pair of strategies ensures social welfare surpluses to increase from
-4.64 to 110.32 billion Rials. Any contracting policy in the wheat market such as acreage
restriction and mitigating the government’s share will undoubtedly be associated with
encouraging other closely related markets such as that of barley. Taking into account the
fact that barley is a major livestock foodstuff, it seems that the government’s attempts to
achieve wheat self-sufficiency have been accompanied with losses in barley production,
a point emphasized by critics.

REFERENCES

1. Aliprantis, C. and S. Chakrabarti. 2000. Game and decision making. Oxford
University Press.

2. Amid, J. 2007. The dilemma of cheap food and self-sufficiency: The case of wheat in
Iran. Food Policy 32: 537-552.

26



A Welfare Analysis of Government Interventions in...

3. Atici, C. and L. Kennedy. 2005. The tradeoffs between income distribution and
welfare: the case of Turkey’s integration into European Union. J. Policy
Modeling. 27: 553-563.

4. Baltagi, H. 2008. Econometrics, Fourth Edition, Springer-Verlag Berlin Heidelberg.
5. FAO. 2008. FAOSTAT: Statistical Databases in Agriculture.

6. Gibbons, R. 1997. Introduction to applicable game theory. The J. Economic
Perspectives, 11: 127-149.

7. Hargreaves, S., H. Varoufakis and Y. Varoufakis. 2007. Game Theory, second
edition, a critical text. London and New York. Available at: www.
netlibrary.com.

8. Im, J. 1999. An application of political preference function for agricultural policy
reform: rice in Korea (policy reform). Unpublished Ph.D. dissertation,
department of Agricultural and Resource Economics, University of Maryland,
College Park.

9. Kennedy, L., H. Von Witzke, and T. Roe. 1996. Multilateral agricultural trade
negotiations: a non-cooperative and cooperative game approach. European
Review of Agricultural Economics, 23 (4):381-399.

10. Lee, D., and L. Kennedy. 2002 A game theoretic analysis of U.S. rice exports under
alternative Japanese and South Korean policy scenarios. A. Dissertation,
Louisiana State University, USA.

11. Mosavi S. H. A. and S. Khalylian. 2005. Investigation of influential factors on
technical efficiency in wheat production. Iqtesad-i Keshavarzi va Tawsieh, 13:
45-60 (in Persian).

12. Nerlove, M. 1958. Adaptive Expectations and Cobweb Phenomena. Quarterly
Journal of Economics. 72: 34-51.

13. Oehmke, J. and X. Yao. 1990. A policy preference function for government
intervention in the US wheat market. Amer. Journal of Agricultural Economics.
72: 631-640.

14. Rasoolof, J. 1993. Population and food: describing an anxious. Iqtesad-i Kesahvarzi
va Tawsieh, 2: 24-35 (in Persian).

15. Rausser, G. and J. Freebairn. 1974. Estimation of policy preference functions:
application to US Beef import quotas. Review of Economic Statistics. Vol. 56.

16. Sloof, R. 1998. Game-theoretic models of the political influence of interest groups.
Kluwer Academic Publishers.

27



Moosavi and Bakhshoodeh

3 ool b 92 )13k o (4T I 31 g uS S LaS 045 Cawliw (2B Jnloxs
L Sy

*

Y o . kY
oog.m.?:.g 00 9 S a0 Al > S

Olnl bz lhad sl olRiils «(65,9las oaSliils «(g5,9las slasdl o

oolin dio; 1A+ ams p5e] sl Jlo 9 VAAL B0 43 oigr posS liL ,0 Cgd jeitae Mo —ouuS
S5 g Boa b adlllas pl ogei slml o )lg 5l olay g (liS 093 Sus 4 S lp Jgame cnl sy a8 ol
3l o o8, Sl 5 5 (S0 5 QAT B pan (EALS 0Jg) gind slees)S ety rieslow (nl (2, LT
Py 5 5yme a5 Ko 58 (sl stk Sl S s S ey it S ol g Jyane
ssbe ey 28513 oS 0550 5k 6595 ozl 5o bl o (a8, Ll (8l slagyyy o855
5 ols, J! o piS 3k o Wacenln Jlacl 45 ol 5Lt gl g ais,5 15 ol oy9e silide glogy liw
5 QBaSudys (2 ohle g Cute 1) o iz Ceslonys S Sdgs 5 (BT B rae 4 (BaSady
2 a8 Sl (J s ulens, S BL S 0l pad g crge SIgs (YL sloan o puS L jo S S ae
Sl lsre a5z 5 paS Sk 99 (e G55 ol Caled 53 00 510,55 0 63V () Slile I s> L ggee
Sdgi Glean s iall wo s Ve g puil CiS ) mhaw alS 00,0 V0 gyl 5o Bl 9 o) ples (g5l age
w55 ol 5

ol B39 piS Srcawlow (3L (5390 by Ol ki (92> g pudT G415k 1 guds sl o5lg

bl 5 158 iy (geziils ol 5 4™
JRYELS 44315_4**

28



