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ABSTRACT

As one of the oldest sectors of economy, agriculture has had an important role in the
supply of food for people and raw materials. In this study, the factors affecting the
Iranian government support of agricultural products market has been investigated for the
period of 1989-2011. In this regard, using the theory of efficient redistribution and panel
data of 12 selected agricultural products including wheat, barley, rice, cotton, pistachio,
apples, dates, beets, eggs, milk, red and poultry meat, the rationale for government
intervention in the agricultural sector has been modeled in the Panel Tobit model
framework and is then estimated. The results of this study indicated that the elasticity of
supply and demand, the share of total exports of agricultural goods, the real income of
farmers, number of farmers, the share of total agricultural output, and concentration of
production are the factors that are directly related to the amount of agriculture support,
such that, with the increase in each of these variables, the amount of government support
has increased. However, the results showed no significant relation between the import
variables (the products which have similar domestic production) and also the number of
agricultural cooperatives and organizations with the level of government support.
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INTRODUCTION

The agricultural sector has always had
special significance and position among the
agricultural policymakers because of having
an important role in the food supply and
preparation of raw materials for many
industries (Vaezi and Yazdani, 2007).
Accordingly, from the past till now,
governments in both developed and
developing countries have always intervened
in the markets for agricultural products,
using the price and non-price supports.
Nevertheless, the survey on the results of
these interventions in different countries

shows that levels of government’s support
for agriculture has changed over time and
has changed to the benefit or detriment of a
specific product or even the entire
agricultural sector, depending on the
objectives of the government intervention in
the market of agricultural production
(Gardner, 1987). Inelasticity in supply and
demand, low income elasticity, risky nature
of agriculture, rapid technological changes,
etc. can be considered as the main reasons
for these changes over time. In addition to
the mentioned factors, weight of interest
groups (voter) during different periods of
time is of great importance in agricultural
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policies and has been very important and
outstanding  in  decision-making  for
agricultural policies. The government or the
electorate intervenes in agricultural markets
for political reasons and to satisfy pressure
groups or other social groups who affect the
process of deciding and implementing
farming policies (Hosseini, 2006). Based on
the aforementioned reasons, several studies
have been done to identify and evaluate
factors influencing government intervention
in the agricultural products market. Studies
show that in spite of extensive studies
conducted in other countries, the number of
local studies conducted in this field has not
been much. Accordingly, through local
studies, some studies evaluate government
support policies in agriculture, such as the
study by Gilanpour and Yazdani (2003) on
assessing the effectiveness of policies in
support of Iran’s rice crop, Sagheb’s (2005)
on surveying the agricultural support
policies using the Policy Analysis Matrix,
and Hosseini et al. (2010) in evaluating
government policies in support of Iran's
wheat market. The only local study on the
factors affecting Iranian agricultural sector's
support programs is by Mohammadi et al.
(2014), in which the economic factors
affecting the government support of
agriculture is examined. In contrast to the
limited studies in Iran, a wide range of
studies have been done in other countries on
identifying and examining the factors
influencing government intervention in
agriculture. In this regard, Gardner (1987)
reviewed the implementation of support
programs in the United States agriculture.
Similarly, Swinnen et al. (2001) studied the
economic and  political causes  of
government  support  of  Belgium’s
agriculture and Thies and Porche (2007)
investigated the economic and political
causes of support to producers in OECD
countries. Also, Inhwan (2008) reviewed the
determinants of agricultural protection in
industrial countries. Accordingly,
considering the importance of identifying
and assessing the factors affecting the
government support of the market for
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agricultural products in experimental, as
well as the small size of the studies in this
area, this study attempted to perform a
comprehensive study, identify and reviewing
economic and political factors affecting the
government support of the market for
agricultural products, during 1989-2011
period.

MATERIALS AND METHODS

Agricultural policies seek the income
redistribution from consumers and taxpayers
to agricultural producers. But, the transition
has direct and indirect costs. Since
government intervention in the market is
inevitable due to the nature of the
agricultural sector, governments are seeking
to intervene in the market and policy
implementation at the lowest cost. Peltzman
(1976) states that the purpose of government
intervention behavior to regulate the market
is maximization of the "Political Power
Function". Becker (1983) assessed economic
redistribution in the context and believed
that logic of government intervention in
agricultural products market is related to the
failures in supply and demand as well as
political pressure of interest groups from
policy implementation. Just er al. (1982)
evaluated the effect of the changes in
consumer and producer’s welfare using the
concepts of Consumer Surplus (CS) and
Producer Surplus (PS). Suppose that
Production Quota policy has been
implemented in the market of product i.
Implementation of this policy decreases the

production from Q, (competitive level) to Q
and affecting surplus of consumers and
producers, defined by the equations (1) and
(2).

Cs = ffD(Q)dQ -D(QQ (1)

PS =D(Q)Q - J,’ S(Q)dQ 2)

In the equations (1) and (2), D(Q) and
S(Q) are the demand and supply inverse
functions, respectively. Transfer of welfare
from a policy implementation quota can be
discussed in the context of supply and
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demand curves or using the surplus
transmission curve and evaluated welfare
changes resulting from the implementation
of the policy. Also, a social Welfare function
(W) which is a function of consumer and
producer surplus is defined as Equation (3):
W =CS+ 6PS 3)
In the equations (3), 8 shows producers’
political weight, that is a function of the
economic and political characteristics of
policy implementation interest groups.
Assuming  production control  policy
implementation, in order to achieve the

optimal value of Q that leads to efficient
transmission, it is necessary to substitute
equations (1) and (2) in the Equation (3) and
then maximize the social welfare function.
In this case, the first order condition for
profit maximization is the Equation (4):
D(Q@")-S@") 1 1
p(@Q*" 1 (1 9) @
The second-order condition for profit
maximization is also the case that CS and PS

should be concave with respect to Q
Accordingly, assuming constant elasticity of
demand and supply functions, the optimal
Q" value that is the result of a production
control policy and the cause of the
maximum transmission of welfare, with
minimal deadweight loss to producers from
consumers, can be defined as the equations

5):
3_: _ [%(1 _ %) + 1]1/[(1/8)—(1/71)] 5)

In equations (5), # and ¢ are respectively
the demand and supply elasticity and Q,
shows production value in competitive
condition and in the case of no policy
implementation. In situations where 6= 1, or
in other words, political weight by producers
and consumers are equal, the competitive
equilibrium conditions hold. However, when
60— oo, the equilibrium conditions tend to be
biased towards  monopoly  product.
Assuming the policies implemented by the
government to be the guaranteed price
through the compensation payment to
producers instead of production control
policy, the guaranteed price, which transfer
maximum welfare with minimal deadweight
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loss from consumers to producers, will be
defined in the form of the Equation (6):

* e/ (e~
L [1(9—1)+1]11 e ©)
Po €

According to the equations (5) and (6),
effective components on redistribution and
also redistributive aspects of the two
mentioned policies can be reviewed and
compared. The equations (5) and (6) make
clear the government intervention logic of
the agricultural products market; in other
words, government intervention is done with
the efficient redistribution hypothesis based
on three main components of supply
elasticity (¢), demand elasticity (1), as well
as producer’s political weigh (0). Based on
the first two components, more inelasticity
of the supply and demand curves will cause
more government intervention in support of
product i. The manufacturers’ political
weight is a function of political and
economic factors, or in other words is a
function of factors that create common
economic benefits to a specific group and
reduces the cost of investment in the lobby
for commonwealth groups (Gardner, 1987).

According to the theory of efficient
redistribution, as well using the two studies
by Gardner (1987) and Thies and Porche
(2007), which are important studies in the
field of theory of efficient redistribution, and
given the circumstances of Iran, the political
and economic factors affecting the logic of
government intervention in support of Iran's
agricultural products market can be defined
in the Equation (7):

PB! =
g.)n" .) .) -) -) -’ -’
f L pt EXY IMY INC!, PRN! PTP! COP!
AUN!
i=1,..,12 (7)

The components of the Equation (7) are
discussed in the following definitions:

PB': This variable is defined as a measure
to gauge the level of the government’s
support of products i. Accordingly, in the
present study, the Producer Support
Estimate has been used to measure the
extent of government’s support for any of
the products.
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eh,n': The two variables represent,
respectively, the supply and demand
elasticity's for each product. Low elasticity's
of supply and demand are the main reasons
for government intervention in the
agricultural  products market. The
relationship between these two variables and
the level of government support is expected
to be an inverse relation.

EX': This variable is defined as the ratio
of the contribution of each commodity to
total agricultural exporting products. Since
the higher value of the variable indicates
importance and special position of that
commodity in exports and foreign exchange
earnings of the country, the relationship
between the variable and the level of
government support is expected to be direct.

IM*: This variable is the imported goods
and another component directly related with
the level of government intervention to
support the products. If the goods are
imported, the government intends to further
support the similar domestic product and
increases the extent of their involvement in
support of selected product in the form of
tariff and non-tariff barriers.

INC¢: This variable represents the real
income of farmers. In the Third World
countries, increasing the income of farmers,
especially small farmers, is another factor
that the governments fulfill it through the
support of agricultural products.
Accordingly, the relationship between the
variable and the level of government support
for the selected product is expected to be
direct.

PRN': The variable indicates the number
of producers. The relationship between the
variable and the level of support varies in
different studies, including a study by
Gardner (1987) which shows that there is a
direct relationship between the numbers of
operators and level of government support.

PTP!: The variable indicates the share of
each product to the total agricultural
products. Those products that have a high
share of the total agricultural products, have
a special place in supporting government
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policies by the economic and political
reasons, even if they even if they have not
been affordable.

COP': The variable indicates the
concentration of production in the country
and the Herfindahl index is used to measure
it. By expanding the cultivation area of any
crop in the country and reducing the degree
of scattering of production in the areas, it is
expected that the regional and political
power increase to pressure the government
to support the products.

AUN': This variable is defined as the
number of agricultural cooperatives and
organizations for each of the products. It is
expected that interest groups of the
implementation of agricultural policies force
the government to implement policies that
benefit them.

Variables specified in Equation (7) are
related to 12 selected commodity groups of
agricultural sector, including wheat, barley,
rice, cotton, pistachios, apples, dates, beets,
eggs, milk, chicken, and beef. To select the
desired products, the study of RahimiBadr et
al. (2007) has been used. Accordingly, the
mentioned products have been selected by
considering the restrictions on availability of
the required information and upon three
criteria of food security, livelihood security,
and development needs.

Assessment criteria for the level of support
of producer (PB') used as the dependent
variable in this study has shown that level of
the government’s support of the selected
products varied over the years and frequent
fluctuations is observed. Therefore, in this
study, by defining a censorship threshold for
the dependent variable, the panel Tobit
model was used to estimate the Equation (7).
Equation (8) demonstrates the general form
of a censored regression model for panel
data with individual special effects.

Vi = XyeB + € = X3 B+ Wi + Vi

a ifyi<a
Yie ={Vie fa<y;<b (3)
b if yie=b

In equations (8), i indicates the selected

products and t is the time period. The T; is
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the number of observable time periods for i™
product. Also, u;, represents an invisible
time-invariant individual specific effect,
while v;, shows the remaining disturbance,
commonly known as the disturbing part in
the regression. In the above equation, o and
b are the lower and upper limit of dependent
variables, respectively. Accordingly, in this
study, due to negative support index of
manufacturers over the years, by threshold

censorship definition, PB' is censored at
zero from the left, but it is uncensored from
right. In the censored regression model,
unlike the linear panel models, individual
effects cannot be removed from the model
by data conversion or deformation.
Theoretically, Tobit panel model with fixed
effects is influenced by the incidental
parameter problem. Lancaster (2000)
showed that the estimated coefficients in
such a situation are inconsistent unless the
number of time periods for each product i is
long. However, Greene (2004), using Monte
Carlo method, showed that the slope
coefficients of Tobit panel model parameters
with fixed effects (not their variance) can be
compatible even if the number of time
periods is small. In the panel models to
achieve valid results, conducting
homogeneity and Hausman test are very
necessary and important. Upon homogeneity
test, if the heterogeneity parameter is
ignored among individuals and sections or
along the series, it could lead to inconsistent
estimates of the parameters. In these cases, it
is clear that the panel data regressions,
which ignore the heterogeneous latitudes,
should not be used (Fotros et al., 2012). To
conduct the homogeneity test in econometric
literature, typically, F test is used and the
best model is selected. The test can be stated
as follows:

Fin—1,nt—n—k)=
(REspv—RpooLep)/n—1 )

1-Rfgpy/nt-n—k

Where, RZ,, and Rbporgp  are,
respectively, the dummy variables and
consolidated regression pattern definition
coefficients. Also, in the equation, n shows
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the number of cross sections, 7 is the
number of observations in each section, and
K is the number of repressors. The best
model can be selected based on the null
hypothesis. After the homogeneity test for
estimating equations with respect to the
characteristics of the model, it should be
determined which one of the fixed effects or
random effects methods are appropriate. For
that purpose, the Hausman test is typically
used in studies. Hausman test statistic is
calculated according to the following
equation:
h = (betaf — betar)(varf —

varr)_l(betaf — beta,) (10)

Where, betaf and beta, are,
respectively, the fixed effects and random
effects equation coefficient vector. vary and

var, are also variance-covariance matrix of
the fixed effects and random effect
equations. The null hypothesis of the
Hausman test suggests that random effects
should be taken into account in estimating
the equations (Hausman, 1978).

By explaining how to estimate the model
with Tobit panel, to estimate the model, and
perform all the tests, the R software package
PIm and censReg were used. Time period of
this study was from 1989-2011. All the data
of this study related to the mentioned
variables in the Equation (7) were studied
for 12 products including wheat, barley, rice,
cotton, pistachios, apples, dates, beets, eggs,
milk, chicken, and Dbeef. Producer
Supporting Estimate (PSE) and elasticity's of
supply and demand have been calculated by
the methods of Melyukhina (2002) and
estimating the supply and demand function
for each product, respectively. The data for
these variables (including information about
price and non-price government supports
and producer and consumer price) has been
gathered using statistical data of the Central
Bank and Statistical Center of Iran. Also,
information about other variables, such as
ratio of the contribution of each commodity
to total agricultural exporting products,
imported goods, real income of farmers,
number of producers, share of each product
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in the total agricultural products, and
concentration of production sites in the
country has been gathered from the
Statistical Center of Iran and Food and
Agriculture  Organization (FAO).[It is
necessary to mention that for measuring
concentration of production (Herfindahl
index), information about the cultivation of
each of the products was collected and then
divided by the total cultivated area. Also,
real income of farmers was calculated by
dividing the crops value of each product
(compared to the base year) by the number
of producers of each product.] Finally,
information about the number of agricultural
cooperatives and organizations for each of
the products has been gathered from the
Rural Cooperative Organization of Iran.

RESULTS AND DISCUSTION

In panel models, before estimating the
models, we need to examine the reliability
of the variables in the model. Accordingly,
in the first step, the present study
investigated the reliability of the studying
pattern variables by Levin, Lin and Chu
(LLC) test. In the test, Null hypothesis is the
presence of a unit root in the investigating
variables. Therefore, the absence of a unit
root and stationary variables rejects the null
hypothesis. As Table 1 shows, the results of
this test indicate that all equation model
variables (7) are not stationary in level and
become stationary by once differentiation. In
other words, all the variables are in the first
order. Thus, using variables based on their
surface, it is necessary to examine co-
integration between the variables in the
model. In this study, Pedroni Co-integration
test has been used. In the test, the presence
of convergence among economic variables
and possibility of long-term relationship
between the variables used in the model are
examined. Pedroni Co-integration test
results are presented in Table 2. As is clear
from the results, we cannot reject the
presence of co-integration among the
variables.
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Table 1. Results of the unit root tests.

PB 1.38
APB 719 1D
3 0.91
A 4.12 1
n 1.37
An 521 1M
EX 1.79
AEX -4.57 1M
INC, 1.05
AINC, 147 1M
PRN -0.86
APRN -3.34 1
PTF 271
APTF 41 1M
COP 0.99
ACOP -4.24 1M
AUN 1.39
AAUN 3.99 o

Table 2. Results of Pedroni Co-integration
test.

Test statistics Statistics
Panel v-statistic 1.847
Panel rho-statistic 1.62°
Panel PP-statistic 270"
Panel ADF-statistic 271"

Group rho-statistic 1.89"
Group PP-statistic 327
Group ADF-statistic -3.42°

%" and™": Show significant difference at
probability of 1, 5, and 10%, respectively.

With the endorsement of long-term
relationship between the variables of the
model by the Pedroni Co-integration test,
data on variables levels can be used to
estimate the model of factors influencing the
government support of agricultural products
market. However, the use of panel data
model, performing both homogeneous and
Hausman test is very important, in addition
to the unit root test and Co-integration test.


https://dorl.net/dor/20.1001.1.16807073.2016.18.6.9.7
https://jast.modares.ac.ir/article-23-5911-en.html

[ Downloaded from jast.modares.ac.ir on 2024-05-06 ]

[ DOR: 20.1001.1.16807073.2016.18.6.9.7 ]

Iranian Government Support and Agricultural Market

In the estimating model using panel data, the
main issue is considering the effects of
group. Accordingly, to address this issue, the
performed tests and the results are reported
in Table 3. Based on the results of the
homogeneity test, the hypothesis of latitudes
are not accepted and rejected. Therefore, in
estimating the model, it is necessary to
consider the effects of group and estimate
the model as panel. Also, according to the
Hausman test, it is necessary to estimate the
model coefficients using a random effects
model.

Doing the tests for panel data, government
intervention logic model (Equation 7) of
agricultural products markets was estimated
for 1989-2011, in the model of Tobit panel
and by the random effects method. The

Table 3. Results of Homogeneity and
Hausman tests.

Homogeneity test

Frost P value
10.9 0.01
Hausman test
Xf P value
1.36 0.99

JAST

results are shown in Table 4. Reviewing the
results of estimating the considered model
indicates that the model has not
heteroskedasticity. Also consistent with the
theory, most of the considered variables
have the expected signs and are significant
at high levels.

The first considered variables were the
supply and demand elasticity. Based on
economic theory, their low levels were
considered as the main reasons for
government intervention in the market of
agricultural  products. Reviewing the
correlation of these two variables with the
government support indicates that relations
between these two variables inversely
related to the level of government support.
In other words, by declining the supply and
demand elasticity and weak reaction of
supply and demand changes to price
changes, during the recent years, the
government has always entered into the
market and has increased the amount of its
support from agricultural products. The
results show the importance of agriculture in
exports and exchange technology, reflecting
that the government’s decision in support of
agricultural products has been an influencing
variable. The correlation between this

Table 4. Effective variables at the level of government support for agricultural production.

Variables Terminology Coefficients t-Test
C Intercept -0.311 -5.36"
£ Supply elasticity -0.357 411
Demand elasticity -0.264 -2.19°
EX The commodlt'y s share of total 0.053 165
exports of agricultural sector
In the case of imported goods=
M 1, Otherwise= 0 0.039 1.05
Agricultural income in the *
INC, current crop year 0.356 2.8
PRN Number of producers 0.127 1.96"
PTP The commodlty s share of total 0.275 297"
products of agricultural sector
COP Concentration index 0.281 2.23"
AUN Agricultural cooperatives and 0.03 0.98

organizations

Lagrange Multiplier test (LM test)

X(20.11)=2~49

sk
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;™ and™": Show significant difference at probability of 1, 5, and 10%, respectively.
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variable and the level of government support
indicates the relation is positive and
statistically significant, thus, the increase in
the share of the products in the total exports
of agricultural goods increases the levels of
governmental  support of agricultural
products. Results of Table 4 show that the
relationship between levels of support and
importing products with similar domestic

production is a positive and direct
correlation. The positive sign of the
coefficient of the variable indicates

government support for the products that are
imported from other countries to partly meet
local consumption, because of inadequate
domestic production. However, based on the
results of this relationship, it is not
statistically significant. The results show
that there was a direct relationship between
the real income of farmers from the current
crop and the level of government support of
agricultural products. Thus, the increment in
real income of farmers increases the level of
government support of agricultural crops.
The direct relevance to Iran’s agricultural
sector could be investigated as economic
conditions in recent years, during which Iran
has experienced rapid growth and high
inflation rates. Meanwhile, prices at the farm
gate of agricultural products and for the
farmers have always been lower than
inflation in the country and, accordingly,
real income of farmers has declined. So, it
seems reasonable that during this period, to
fix this problem and increase the purchasing
power of farmers, government seeks more
support to increase the real income of
farmers directly or indirectly. Reviewing
correlation between the number of farmers
and the level of government support of
agricultural sector indicates a direct
correlation between the two variables.
Therefore, as the number of beneficiaries
increased, the number of government
intervention to protect the crops has also
grown. According to the developing theories
in the process of transition, agricultural
labors leave the farms and enter other
sectors of the economy, especially the
industrial sector, thereby reducing the share
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of agriculture in employment and surplus
value. However, the process in Iran is not
formed due to weakness in the industrial
sector to absorb surplus agricultural labor. In
this context, to reduce the social pressures,
government policies have been decreased
and increased the farm lands and farmers in
the agricultural sector. Reviewing the
correlation between the share of each
product in the total agricultural output also
shows that the relationship between the
variables and the level of government
support is a direct and positive relationship.
Hence, a rising share of goods in the total
agricultural output increases the level of
government support of agricultural crops.
Products that have a high share in the total
agricultural output are commonly known as
a strategic commodity. Accordingly, for
political and economic reasons, these
products have a special place in the
government support policies. And even if
they are expensive and not affordable to
produce in the country, the level of support
of these products won’t decrease and they
enjoy more price and non-price support than
the other products. The results suggest that
the relationship between the production
concentration variable and level of the
government support of the agricultural
sector is a positive and direct correlation.
Therefore, expanding the cultivated area and
concentrating of the cultivated area in the
whole country raise government support
policy of these products. Nevertheless, as
results show, agricultural cooperatives and
organizations, which are considered as the
most important component of modern
agriculture, have no significant effects on
the government's decision to support the
agricultural sector.

CONCLUSIONS

The results of this study indicate that a low
elasticity of supply and demand, the share of
agricultural sector's total exports, the real
income of farmers, number of producers, the
share of total agricultural output, and
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production concentration are the variables
directly associated with the level of
government  support of  agriculture.
Therefore, to strengthen each of these
variables, the government support of
agricultural production has increased during
the study course. Based on these results, for
example, expansion of the land size under
export crops and cultivating crops with high
economic value has great benefits for
farmers. On the other hand, the small size of
most of the variables’ coefficients (including
variables related to foreign trade) in
comparison with other studies could indicate
inadequate  policies adopted by the
government at the current level. In other
words, the size and extent of the current
level of support is insufficient. On this basis,
in order to solve the major problems of the
agricultural sector in the country according
to World Trade Organization rules, adoption
and implementation of mixed policies in the
agricultural sector is a way to increase
efficiency and minimize cost for policy
makers while maximizing welfare for
farmers. The results of the present study
indicate that unions, agricultural
cooperatives, and associations, which are the
most important component of modern
agriculture in many countries, could not play
an effective role in the government’s
decision-making in supporting agriculture in
Iran. Accordingly, contrary to the results of
Gardner (1987) and Thies and Porche (2007)
that the role of political factors and
especially NGO associations and
organizations is evaluated as an important
agricultural  policies, In Iran, these
institutions could not play an important role
in agricultural policy. It is recommended to
the government to take steps in supporting
the creation and development of agricultural
organizations and  associations by
transferring most of its activities to the
sectors and also by recognition of these
organizations as powerful advisory arm in

adopting  agricultural  policies, and
monitoring role in agricultural sector
activities.
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