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Abstract
The study’s main purpose is to analyze the effect of wheat producer support on wheat production using panel 
data methods. The primary independent variable of interest is wheat producer support, and the secondary 
variables of interest are wheat harvested area, previous period price of wheat, and previous period production 
of wheat. Panel data include 352 observations from selected 16 countries between 2000 and 2022. All the data 
are annual and retrieved from the OECD official website. The main finding of this study is that wheat producer 
support has a positive effect on wheat production. This finding reveals that agricultural support increases ag-
ricultural production for wheat crops. The findings indicate that countries should give importance to producer 
support policies in agriculture and develop new support policies. The secondary findings of this study show 
that wheat harvested area, previous period price of wheat, and previous period production of wheat have a 
positive effect on wheat production. The study has significant consequences for the Mediterranean countries, 
which have a considerable share of world wheat imports during and after the analysis period.
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1.  Introduction

Food systems embrace the entire range of ac-
tors and their interlinked value-adding activities 
involved in the production, aggregation, pro-
cessing, distribution, consumption, and disposal 
(loss or waste) of food products from agricul-
ture (including livestock), forestry, fisheries, and 
food industries (Von Braun et al., 2021). Many 
factors affect the food system in a country. These 

include market fluctuations, changes in agricul-
tural policies at the national and international 
level, use of technology, trade conditions, and 
biophysical properties (such as the presence of 
water resources, soil quality, carrying capacity, 
pests, and diseases) (Kurukulasuriya & Rosen-
thal, 2013). Dimitri and Rogus (2014) stated that 
the behavioral factors that reflect individuals’ 
food choices could be another factor that can 
be added to the above factors. However, main-
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ly in the 2000s, climate change has been added 
to these factors. Climate change and its conse-
quences are the phenomena that all countries 
face. Agriculture is the food system’s primary 
sector. It is most affected by climate change due 
to its production structure (Trentinaglia et al., 
2023). This situation has led to the formation 
of literature on the effects of climate change on 
agriculture (Gregory et al., 2005; Reddy et al., 
2013; Wheeler & Von Braun, 2013; Saranga et 
al., 2024). On the other hand, human nutrition 
is closely related to grain consumption: wheat, 
corn, and rice are the three main pillars of hu-
man nutrition (Soto-Gomez & Perez-Rodriguez, 
2022). Wheat, corn, and rice, which are cereals 
that provide a significant portion of human nutri-
tion, are among humanity’s most important food 
sources and will continue to be staple foods with 
the estimated increase in the global population 
(Aktaş Çimen, 2025). Commodity supplies such 
as wheat, corn, and rice are important to many 
countries. They are essential to meet the needs 
of people living in countries where these com-
modities are not produced or produced in suffi-
cient quantities. Ensuring the population’s food 
security is one of the primary challenges of the 
agricultural sector (Harbouze et al., 2024). The 
issue of access to and availability of food on a 
global basis is known as food security (Lacirih-
nola et al., 2015). On the other hand, agricultural 
production risk affects food availability (Chavas 
et al., 2022). Food insufficiency has serious con-
sequences. For example, food insufficiency in 
African societies causes illness and even death. 
Therefore, ensuring food safety is essential. In 
summary, this study focuses on agriculture, the 
priority sector of food systems, and agricultural 
policies, among the factors affecting food sys-
tems, especially agricultural support policies.

Agricultural support policies are an essential 
mechanism that countries’ governments can use 
to develop the agricultural sector and ensure its 
sustainability and food security. Agricultural 
policies affect productivity growth and environ-
mental performance (Lankoski & Thiem, 2020). 
The development and growth of the agricul-
tural sector will significantly contribute to the 
country’s economy by increasing production, 
providing employment opportunities, and pro-

viding foreign exchange inflows to the country 
through the growth of export-oriented foreign 
trade. Agriculture is a sector that has a vital role 
in economic development. Agriculture provides 
inputs (or raw materials) to sectors such as in-
dustry and services. It is of primary importance 
for the growth of other sectors of the economy. 
The agricultural sector provides employment. 
The agricultural sector helps reduce poverty and 
raise incomes for the people who live in rural 
areas and work mainly in farming. This impor-
tance increases significantly in countries where 
the income source of a significant part of the 
population is agriculture. The agricultural sector 
also provides a source of foreign currency for 
the country’s economy by exporting agricultural 
products. In this context, Johnston and Mellor 
(1961) summarized the contributions of agricul-
tural growth and productivity to economic de-
velopment in five points: (i) Providing increased 
food supplies, (ii) enlarged agricultural exports, 
(iii) transfers of workforce to nonagricultural 
sectors, (iv) contributions to capital formation 
and, (v) increased rural net cash income as a 
stimulus to industrialization. Today, for many 
countries, agriculture needs to grow to sustain 
economic growth in the long term. 

The agriculture sector is also of social impor-
tance. People are fed by the agricultural prod-
ucts that are produced. Ensuring adequate food 
supply is essential to all societies. With the rap-
id increase in agricultural trade worldwide, the 
dependence on international trade to meet food 
needs has increased (Porkka et al., 2013). This 
situation causes the fluctuations in international 
agricultural markets to spread more rapidly to 
domestic markets. The increase in volatility in 
agricultural markets makes low-income coun-
tries especially vulnerable regarding food secu-
rity. (FAO, 2010; Ceballos et al., 2017; Bekkers 
et al., 2017; Gutiérrez-Moya et al., 2021). For 
most developing countries, food security de-
pends on agricultural product imports. MENA 
(Middle East and North Africa) countries highly 
depend on food imports (OECD – FAO, 2018). 
For example, while the cereal import dependen-
cy ratio for low-income economies was 25.9% 
in 2022, it was 57.5% in North African countries 
(FAO, 2024).
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On the other hand, agriculture is more fragile 
as a sector with more risks and costs from natu-
ral conditions than other sectors. Besides, it in-
cludes more seasonal activities. Drought, floods, 
decrease in water resources, increasing uncer-
tainty in climate, length of season, and increase 
in precipitation caused by global warming and 
precipitation increase in soil erosion led to a de-
crease in agricultural production and an increase 
in the prices of farm products, creating a food 
security problem.

Agriculture is a sector where the state inter-
venes due to its social importance. Agriculture 
support policies in many countries actively pro-
mote food production and reduce hunger and 
poverty (Zhang et al., 2022). Although state 
intervention in many sectors has decreased due 
to the liberalization policies that started in the 
1980s, state intervention in agriculture continues 
for the development of the agricultural industry 
in both developed and developing countries. In 
addition, the search for sufficient and safe agri-
cultural production to meet the worldwide popu-
lation growth keeps agricultural support policies 
on the agenda. The agricultural sector is a sector 
that requires support due to its structure and stra-
tegic importance. 

Agricultural support policies influence pro-
duction patterns, farming practices, and input 
use and thus can have significant environmental 
impacts (Lankoski & Thiem, 2020). Though ag-
ricultural supports differ in country practices re-
garding their types and scope, they are concepts 
integrated with the agricultural sector. Countries 
provide different levels of support, from pub-
lic expenditures to farmers (Ruzsikova, 2019). 
Some countries subsidize their agricultural pro-
ducers more significantly, and some countries 
provide less support from public resources. 
While the agricultural support in middle- and 
high-income countries and regions is relatively 
high, in low-income countries, the level of sup-
port is low or even negative (Zhang et al., 2022). 
According to the classification made by the Or-
ganization for Economic Cooperation and De-
velopment (OECD), the state’s agricultural sup-
ports comprise producer, general service, and 
consumer support. Among these stated supports, 
producer supports are the most critical (Baliño 

et al., 2019; OECD, 2023). In this context, in the 
1990s, when discussions on the reform of the in-
ternational agricultural trade system began, the 
type of support that was taken as the basis for 
evaluating national support was producer sup-
port (Kirsten et al., 2000). Since producers are 
the main determinants of agricultural activities 
among these supports, the field studies after that 
date observed that producer support was the fo-
cus point (e.g., Helm & Van Zyl, 1994; Kirsten 
et al., 2000; Chintapalli & Tang, 2021; Koetse 
& Bouma, 2022). Therefore, it is essential to de-
termine the effects of producer support on the 
development of agriculture.

In the context of the above explanations, the 
study’s main purpose is to analyze the effect of 
wheat producer support on wheat production 
using panel data methods. Wheat was examined 
as an essential agricultural product in this study 
because it has importance for several reasons: (i) 
Wheat is one of the first domesticated plants in 
the world and is among the plant foods widely 
grown and consumed today, (ii) it provides one-
fifth of the world’s total calorie and protein sup-
ply, (iii) it is one of the most widely produced 
primary crops in the world, and (iv) twenty-five 
percent of worldwide wheat production is ex-
ported. With this rate, wheat is the most traded 
grain in the world (Erenstein et al., 2022). 

This study makes many contributions to the 
literature in terms of being a study that only 
deals with (i) an essential agricultural product 
such as wheat, (ii) analyzing wheat producer 
supports (producer single commodity transfers), 
(iii) using a panel data set consisting of a selected 
group of countries, (iv) its findings for a selected 
group of countries and, (v) its consequences for 
the Mediterranean countries. Besides these, due 
to the nature of panel data methods, the fact that 
they work with many observations considered 
cross-sectional and time dimensions has enabled 
the subject to be addressed from a different per-
spective with more information.

The rest of this study was organized as fol-
lows: The next section covers the theoretical 
framework of agricultural support policies. Sec-
tion three was composed of the literature review. 
In section four, applications were given. The last 
section contains the conclusion.
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2.  Agricultural support policies

The agricultural sector is much more exposed 
to uncontrollable risk factors, such as natural 
conditions, than other sectors. These risk factors 
in the agricultural sector require governments to 
be more responsible for keeping farmers in the 
agricultural sector and ensuring adequate food 
supply (Vigani et al., 2024). This situation leads 
to agriculture being one of the sectors where 
government intervention is required. State inter-
ventions, on the other hand, consist of agricul-
tural support and regulations. Agricultural sup-
port, also the subject of this study, is the most 
critical intervention tool. 

There are different opinions on agricultural 
support, primarily based on theoretical ideas and 
the development levels of the countries. In theo-
ry, the proponents of classical and neo-classical 
economics are opposed to state intervention in 
agriculture and other sectors due to the ideolo-
gy of this movement. For example, economists 
with neo-classical thought have addressed the 
state’s role in agriculture and stated that state 
intervention in agriculture in developed and 
developing countries leads to severe market 
distortions (Vyas, 2022). In comparison of the 
developed and developing economies, it is seen 
that there are different practices in agricultural 
support. In the case of advanced economies, it is 
observed that with economic growth, the gap be-
tween the incomes of farmers and urban workers 
widens as the demand for nonagricultural goods 
and services increases faster than the demand 
for agricultural products. In addition, farmers 
in developed countries face higher labor costs 
than producers in developing countries, and they 
need help to compete.

For this reason, the farmers’ lobby’s demand 
for various concessions and subsidies increases 
in developed countries. With a high income lev-
el, governments in these countries can meet the 
needs of farmers because the subsidies given to 
farmers include only a tiny part of the country’s 
budget and can be easily covered. Farmers are 
better organized and able to express their de-
mands better in these countries.

On the other hand, farmers are poor, uneducated, 
and unorganized in the case of developing coun-

tries. Therefore, they are unable to express their de-
mands and protect their interests. As a result, while 
agriculture in developed countries earns ‘rent’ due 
to state interventions, it becomes difficult for ag-
riculture to earn rent in developing countries. At 
this stage, governments tend to appease industri-
al workers and urban consumers at the expense of 
the agricultural sector. In other words, developing 
countries’ governments tax the agriculture sector. 
Therefore, government interventions in developed 
and developing countries distort markets, leading 
to misallocation of resources and loss of produc-
tivity. This means government intervention is not 
good because markets function better without 
them. The above views have been criticized from 
various angles. These criticisms are explained on 
the following grounds:

•  Especially in developing countries, there 
need to be more efficient markets to allo-
cate resources appropriately. The initial 
conditions for the efficient functioning of 
markets, such as equal access to productive 
resources, ease of entry, and symmetry in 
information, need to be more present in de-
veloping countries. In other words, ‘market 
failures’ and ‘market losses’ are common in 
developing countries (Vyas, 2022).

•  In addition, other justifications for government 
intervention are that uncontrolled market forc-
es do not improve food security, pose some 
challenges and that governments are under po-
litical pressure to increase and stabilize farm-
ers’ income (Helm & Van Zyl, 1994).

•  In both developed and developing coun-
tries, governments intervene in the agricul-
tural sector to respond to political-economic 
pressures with support such as trade poli-
cies or price support for certain agricultur-
al products to develop agriculture (CGIAR 
Research Program on Policies, Institutions, 
and Markets (PIM), 2021). 

•  The increase and diversification of numerous 
socio-economic and bio-physical factors af-
fecting food systems and, thus, food security 
has increased the importance of government 
interventions in this sector. Adaptation to 
changing conditions and results for sustain-
able agriculture requires a connection with 
incentives (Piñeiro et al., 2021).
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•  On the one hand, the importance of agricul-
tural products for individuals and the fragil-
ity of agricultural production due to many 
factors necessitate government support. Cli-
mate change is one of these factors. Climate 
change has increased the fragility of agri-
culture much more and made government 
support more necessary. Climate change im-
poses additional financial burdens on farm-
ers, such as crop yields, the possibility of 
extreme natural events, and investments in 
new technologies compatible with climate 
change. Support is especially mandatory for 
producers to meet these costs (Kurukulasur-
iya & Rosenthal, 2013).

Within the framework of these debates, for 
much of the 1990s, discussions about reforming 
the international agribusiness system were dom-
inated by issues related to domestic agricultural 
policy and, more specifically, levels of local sup-
port to farmers. Afterward, agricultural policies 
have maintained their importance in every peri-
od until today and still have an essential place.

As general government support, the support 
given to the agricultural sector shows diversity. 
On the other hand, researchers and international 
official organizations classify these supports ac-
cording to various criteria. For example, Piñeiro 
et al. (2021) divided incentives into four groups. 

The first is market-based incentives. These eco-
nomic incentives include changes in input and 
output prices, income transfers, or other cash or 
in-kind incentives provided to agricultural pro-
ducers. The second is non-market incentives. 
Non-market incentives are a broad group of non-
market-based mechanisms, such as technical as-
sistance and technology transfers, to improve 
environmental sustainability. The third is regula-
tory measures, which are general rules or specif-
ic actions implemented by government agencies, 
private businesses, and organizations to improve 
environmental and economic outcomes. These 
supports include certifications given in the ag-
ricultural sector and environmental laws and 
standards. The fourth is cross-compliance incen-
tives. They are payments made directly from the 
budget: subsidies, depending on farmers’ com-
pliance with fundamental environmental stand-
ards or keeping the land in good agricultural and 
ecological conditions (Piñeiro et al., 2021). An-
other example is the classification of the OECD, 
which is one of the leading official organizations 
working on agricultural support within the scope 
of this framework. In the classification made by 
the OECD, the support provided by the state to 
agriculture is classified into three groups, as is 
seen in Figure 1.

These groups are (i) Producer Support, (ii) 

Figure 1 - Structure of agricultural support indicators.
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General Services Support, and (iii) Consumer 
Support. Consumer support, similar to produc-
er support, covers transfers from the market 
and budget to consumers of agricultural goods 
(OECD, 2023). General service support includes 
expenditures benefiting the agricultural sector 
rather than directly to individual producers. Pro-
ducer supports cover all supports given to agri-
cultural producers.

Producer supports are also divided into two. 
The first is market price support (MPS). MPS 
represents transfers from taxpayers and con-
sumers to agricultural producers in the form of 
domestic market prices that are higher than in-
ternational reference prices due to domestic and 
foreign trade policies. It involves implicit trans-
fers from consumers to producers by creating a 
price gap between domestic market prices and 
border prices for specific agricultural commod-
ities (Vos et al., 2023). MPS will be positive if 
product prices are higher than reference prices. 
Conversely, negative MPS is formed. The sec-
ond is transfers from the budget to producers. 
The source of these transfers is transfers from 
taxpayers. Budget transfers consist of direct 
payments and forego budget revenues. Tax con-
cessions can be given as an example of foregone 
budget revenues. Farmers pay indirect taxes 
not only on the income they receive but also on 
their agricultural inputs. These subsidies, which 
include the various taxes farmers pay and the 
subsidies they receive, go beyond market prices. 
Because these supports also affect farmers’ pro-
duction decisions. This indicator is more com-
plex than other supports. Some of the supports 
within this scope include indirect income trans-
fer in the form of payments and tax concessions 
given directly to the producer. In the agricultural 
sector, producers and consumers look at prices 
and other factors such as subsidies, tax deduc-
tions, and exemptions. These factors change the 
expectations of producers and buyers (Baliño et 
al., 2019).

Producer decisions are the main determinants 
of agricultural production. Producer support is 
the most important type of support in all econ-
omies among these supports. Producer supports 
also consist of cost and minimum price sup-
ports. Cost subsidies to producers should be at 

a level that covers at least part of the planting 
costs incurred by farmers. Minimum price sup-
port occurs in real terms when the market price 
of crops is below the minimum price set by the 
government. Minimum price support may have 
different applications. The most common of 
these supports is when the government gives a 
difference to farmers if the current market price 
for the products is below the market price de-
termined by the government in advance (Nan 
et al., 2023). Among the producer supports, the 
supports that directly affect production decisions 
are the MPS provided by commercial measures 
and the supports provided to outputs (Laborde 
et al., 2021).

Producer support varies from country to coun-
try. For example, a study covering 54 countries 
conducted by the OECD shows that the weight 
of support given to the producers varies from 
country to country. OECD reported that Aus-
tralia had the lowest producer support among 
OECD countries in 2023 (OECD, 2023). More-
over, the distribution of agricultural support as 
an average for the 2020-2022 period shows that 
74% of the total support was given to the pro-
ducers individually, either directly from govern-
ment budgets or indirectly through MPS. In this 
distribution, the share of general service support 
was 12.5%, and consumer support was 13.5% 
(OECD, 2023).

Baliño et al. (2019) note that when consider-
ing the types of support provided to producers, 
although MPS has decreased in most OECD 
countries, total agricultural support remains rel-
atively high due to subsidies and other transfer 
payments. This situation increased nominal agri-
cultural support in OECD countries in the 2000s 
(see Figure 2).

Following Figure 2, it is seen that the share of 
total agricultural subsidies in GDP has steadily 
declined from 2000 to 2007. Between 2007 and 
2013, it generally continued in the same course. 
This share declined again in 2014. It continued 
in the same course in the following years. The 
decline in state support in the 2000s was due 
to the World Trade Organization’s (WTO’s) 
neo-liberal agricultural policy proposals, espe-
cially for developing countries. Similarly, in the 
Uruguay Round, the abolition of support mech-
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anisms that disrupt the free-market system was 
an issue on the agenda (OECD, 2001). Howev-
er, the lack of fiscal incentives is considered in 
many countries as a significant obstacle to the 
agricultural regime change necessary for sus-
tainable agriculture to solve the problem of food 
security. European Union (EU) countries such 
as the Netherlands are at the forefront of these 
countries (Vermunt et al., 2020). Developing 
economies have tended to tax local agricultural 
sectors, while developed economies have subsi-
dized their farmers. This trend began to change 
in the 1980s when developing economies ended 
most of the taxes on agriculture and subsidies 
that supported industry as part of their structural 
adjustment policies. In addition, although devel-
oped countries have taken border measures to 
protect agriculture, developing countries have 
reduced direct price support to reduce price dis-
tortion in international markets for the benefit 
of agriculture. (Baliño et al., 2019). All these 
developments have created a situation that is 
against developing countries. Developing coun-
tries already have structural problems, such as 
unstable economies and incomplete infrastruc-
ture. Because in a large part of these countries, 
rural areas are often marginalized and lack es-
sential services, rural development is a crucial 
aspect of overall development efforts. In addi-
tion, constraints such as lack of access to tech-
nology, inputs, and markets are often the dom-
inant agricultural elements in these countries 
(Trentinaglia et al., 2023).

Although developed countries have some 

commitments to free trade, they can get more 
priority for protecting their agriculture. For ex-
ample, support for farmers accounted for one-
third of farmers’ incomes in the United States 
in 2000, half in the EU, and two-thirds in Japan 
(Kannan et al., 2000). However, climate risks to 
food security are even more significant for poor 
populations and tropical regions. Wealthy popu-
lations and temperate zones not near restrictive 
thresholds for food availability, access, use, or 
stability are less at risk (Brown et al., 2015). 
Another significant change in the 2000s is the 
change in state support types within themselves. 
In many OECD countries, MPS to producers has 
decreased, while direct support to producers has 
increased (see Figure 3).

In many OECD countries, market price sup-
port to producers has decreased, while direct 
support to producers has increased. In some 
countries, such as Australia, market price sup-
port was removed in 2000 (OECD, 2023). When 
the MPS given to producers in OECD countries 
is compared with other supports, it is seen that 
MPS were higher than other supports until 2005, 
but their support share decreased after this year 
(see Figure 3).

Although there have been decreases in MPS, 
the weight of these supports continues in some 
countries (Canada and Colombia). When EU 
and OECD countries are evaluated in general, it 
is seen that this type of support is decreasing. For 
example, in EU countries, MPS for producers 
declined from 46% in 2000-02 to 16% in 2020-
22 (OECD, 2023). As with other supports, the 

Figure 2 - Evolution of total support to agriculture in OECD (% of GDP).

Source: OECD, 2023, p. 84.

 

 

 

 

 

 

 

 

 

 

 

 

 

0

0,2

0,4

0,6

0,8

1

1,2

2000
2001

2002
2003

2004
2005

2006
2007

2008
2009

2010
2011

2012
2013

2014
2015

2016
2017

2018
2019

2020
2021

2022

0,00

20.000,00

40.000,00

60.000,00

80.000,00

100.000,00

120.000,00

140.000,00

160.000,00

180.000,00

2000
2001

2002
2003

2004
2005

2006
2007

2008
2009

2010
2011

2012
2013

2014
2015

2016
2017

2018
2019

2020
2021

2022

MPS Other Supports

Market transfers 
to/from producers: 

Market Price Support 
(MPS) 

Budgetary 
transfers to 
producers 

Budgetary 
transfers to 
consumers 

Market transfers 
from/to 

consumers 

BUDGETARY TRANSFERS MARKET TRANSFERS 

TOTAL SUPPORT ESTIMATE (TSE) 

General 
Services 
Support 
Estimate 

(GSSE) 

Consumer Support 
Estimate(CSE) 

Producer Support Estimate (PSE) 



82

NEW MEDITNEW MEDIT N. 4 2025

share of subsidy payments made directly from 
the budget and support in the form of tax con-
cessions has increased. In the 2000s, the most 
crucial fiscal policy instrument for agriculture in 
EU countries was payments made directly from 
the budget (Sinabell et al., 2009).

For incentive policies to be successful, some 
issues must be taken as a basis. First, when de-
signing a policy, the number of incentives used 
should often be directly linked to the number 
of desired outcomes. For example, it would 
be a mistake to expect an economic incentive 
for a specific outcome, such as soil health, to 
achieve an additional result, such as increases 
in productivity. Secondly, prerequisites for im-
plementation should be considered, including an 
understanding of the impact of the policy and the 
selection of appropriate institutions and mecha-
nisms. Conditions include audit mechanisms to 
ensure implementation and a net knowledge of 
the sustainability of the incentive. Third, when 
assessing the effectiveness of incentives, one 
should consider the trade-off between economic 
and environmental consequences and, if possi-
ble, social ones. Incentives must be large enough 
to motivate a change in manufacturing practic-
es (Piñeiro et al., 2021). At the same time, state 
support has a cost in terms of the budget. This 
support should not be unsustainable. For exam-
ple, a study conducted in India stated that the 

current level of subsidy is an untenable financial 
burden for the state (Sharma & Gulati, 2005).

3.  Literature

There are theoretical and empirical studies on 
agricultural support policies in the related lit-
erature. One of the early studies conducted by 
Johnston and Mellor (1961) discussed the role 
of agriculture in economic development. Gulati 
(1989) measured the level and spread of input 
subsidies in Indian agriculture during the 1980s. 
The study covers four primary inputs of modern 
agriculture: fertilizers, irrigation, electricity, and 
credit. The study revealed that total input sub-
sidies created approximately 17% of net added 
value for India, and irrigation supports consti-
tuted more than 70% of the total input support. 
Helm and Van Zly (1994) analyzed the support 
given to producers in the agricultural sector in 
South Africa with data for the period 1988/89 to 
1993/94. Analysis results showed that agricul-
tural support increased steadily. In addition, it 
was stated in the study that market price support 
is the most significant component of domestic 
support and contributed about 48% of total sup-
port during the last four years of the analysis. 
In another study by Helm and Van Zyl (1995), 
South Africa’s agricultural support was com-
pared with that of some selected countries in the 

Figure 3 - Market price and other supports to agriculture in OECD (Millions of US Dollars).

Source: OECD official web site. https://data.oecd.org.
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developed world. Researchers stated that except 
for Australia and New Zealand, South Africa 
had a relatively low degree of support compared 
to the other selected developed countries. The 
OECD has published a cross-nationally compa-
rable data set on agricultural support since 1986 
and has made it available since 1998 (Park & 
Jensen, 2007). The availability of such data has 
paved the way for studies in this field. On the 
other hand, it has been observed that some aca-
demics, such as Kirsten et al. (2000), have pub-
lished publications criticizing and updating the 
OECD’s calculations.

The number of studies in this field has in-
creased relatively in the post-2000 period. Re-
cent studies addressing different aspects of the 
subject are as follows: Frandsen et al. (2003) 
studied the impact of eliminating or decoupling 
at the individual member-state level in the Euro-
pean Union and non-member regions of liberal-
izing domestic support in the EU. Researchers 
found that the existing domestic support pay-
ments in the EU are indeed coupled with pro-
duction, affecting production decisions and dis-
torting international trade with adverse effects 
on the export potential of developing countries. 
Koo and Kennedy (2006) analyzed the chang-
es in the distribution of social welfare among 
consumers and producers in both exporting and 
importing countries resulting from reduced sub-
sidies. Researchers stated that their theoretical 
analysis indicates that domestic and export sub-
sidies distort the trade flows of agricultural goods 
from exporting countries to importing countries. 
Piñeiro et al. (2021) investigated much-needed 
evidence about the effects of different incentives 
on farmers’ adoption of sustainable agricultur-
al practices and the expected agricultural, eco-
nomic, and environmental consequences of such 
interventions. The study’s findings show that in-
centives that provide financial benefits are better 
adopted in the short term. Chintapalli and Tang 
(2021) examined the effects of credit-based 
MPS in stimulating production. Researchers 
found that high MPS cannot improve the farm-
er’s income, and the net benefit of market price 
support may be harmful. Koetse and Bouma 
(2022) analyzed whether support packages con-
sisting of public and private payments would ef-

fectively promote a regime change in agriculture 
and how payments could further increase this ef-
fect. In the Netherlands, a significant sample of 
farmers producing crops and dairy products was 
taken as a basis. According to the analysis re-
sults, the importance of offering policy packages 
consisting of mixed incentives was emphasized 
to encourage farmers to adopt environmentally 
inclusive agricultural practices. It is also stated 
that the combination of incentives is more ef-
fective than individual incentives alone. Sun et 
al. (2023) investigated incentives and conditions 
that can enable adopting climate-change-adap-
tive technologies in agriculture. To this aim, 
they developed an evolutionary game model to 
analyze the behavior of local governments and 
farmers to encourage them to use technologies 
compatible with climate change. According to 
the study’s findings, incentives in the form of 
subsidies and cost-sharing to be given to farmers 
increased the use of these technologies. Nan et 
al. (2023) evaluated the impact of three different 
strategies, namely cost subsidy, minimum price 
subsidy, and term contracts, on farmers, consum-
ers, and society. In this search, alternative tools 
were examined, considering the burden of state 
support on the budget. The study’s findings are 
that cost subsidies provide superior advantages 
for farmers and society when there is minimal 
uncertainty about harvest yield. When this is not 
the case, farmers benefit more from prospective 
contracts rather than relying on government sub-
sidies. These results suggest that policymakers 
must design subsidy policies tailored to specific 
agricultural contexts to ensure optimal benefits 
for all stakeholders. Trentinaglia et al. (2023) 
conducted an empirical study of 115 developing 
countries covering 2010-2020. The results show 
that international aid to agriculture, especially 
climate change adaptation aid, positively affects 
agricultural productivity growth. Researchers 
also found that countries with higher climate 
preparedness benefited the most from aid. In 
contrast, countries that were highly vulnerable 
and heavily dependent on the agricultural sec-
tor benefited equally less from the aid received. 
Mgomezului et al. (2024) evaluated the efficien-
cy of input subsidy programs given to farmers 
for the Malawi economy. The SWOT analysis 
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showed that most smallholder farmers are un-
productive despite the government’s efforts to 
increase yields through subsidies. Following the 
finding that large farmers are more productive, 
the study reviewed models to increase agricul-
tural production. Vigani et al. (2024) showed 
that higher intensity of common agricultural 
policy subsidies reduces spending on the risk 
management toolkit, which means that the in-
come stability capacity of direct payments can 
be an alternative to risk management and can be 
a substitute between policies for EU countries.

On the other hand, recent studies that address 
the issue in the context of the relationship be-
tween agricultural support and production are 
as follows: Aktaş et al. (2015) analyzed twelve 
countries (US, EU, Australia, Brazil, China, 
South Africa, Israel, Canada, Mexico, Russia, 
Chili and Türkiye) panel data using annual data 
from 1995 to 2010 from the OECD database. 
Researchers concluded that price and input 
support increased agricultural output. Işık and 
Bilgin (2016) examined the relation between 
total agricultural production and market price 
and other supports for Türkiye using annual data 
for 1986-2015. Researchers found that the giv-
en supports positively influenced agricultural 
production. Vozarova and Kotulic (2016) stud-
ied the dependence of agricultural production 
and subsidies in Slovakia. The research results 
showed that annual gross agricultural produc-
tion and the volume of subsidies strongly cor-
relate with Slovak agriculture. Yıldız (2017) 
analyzed the effects of agricultural support on 
an agricultural production level for Türkiye us-
ing data from 2006-2016. The research results 
showed a long-term relationship between agri-
cultural support payments made from the central 
government budget and agricultural production 
level. Zampa and Bojnec (2017) studied the re-
lationships between subsidies and financial per-
formance in Slovenia. Researchers reported that 
subsidies have a positive impact on financial in-
dicators. Akyol (2018) analyzed the relationship 
between agricultural incentives and agricultural 
value-added between 2000 and 2016 in five de-
veloping countries (Türkiye, South Africa, Mex-
ico, China, and Brazil). In this analysis using the 
panel data, researchers found that increased ag-

ricultural incentives positively affected the agri-
cultural value added. Koç et al. (2019) studied 
the effects of government support and credits on 
Turkish agriculture. Researchers found the pos-
itive effect of agricultural credits on agricultur-
al value added. On the other hand, researchers 
reported that they found a negative effect of 
government support on agricultural value add-
ed. Baştan and Songül (2019) investigated the 
impact of agricultural support on the value of 
agricultural production for six products (wheat, 
maize, cotton, rice, beef, veal, milk, and poultry) 
on OECD and selected countries using annual 
data for 2006-2017. Researchers concluded that 
support positively affects agricultural production 
value but is ineffective regarding animal produc-
tion. Igberi et al. (2020) investigated the rela-
tionship between agricultural output and govern-
ment spending on agriculture in Nigeria between 
1987 and 2015. Researchers found a positive 
and significant long-run relationship between 
these variables. Önder and Şahin (2020) studied 
the relationship between agricultural production 
and subsidy policies in Türkiye from 2000 to 
2020. They concluded that the subsidy policies 
had a positive effect on agricultural production. 
Canbay (2021) studied the effect of agricultural 
support on crop production in Türkiye between 
1995 and 2018 with the obtained data from the 
OECD. Researcher reported that agricultural 
support in Türkiye positively affects short- and 
long-term crop production. Sağdıç and Çak-
mak (2021) studied the relationship between 
agricultural subsidy payments and agricultural 
production in Türkiye for the quarterly data be-
tween 2006 and 2019. Study results showed that 
agricultural subsidy payments have a long-term 
effect on the level of agricultural production in 
Türkiye. Agyemang et al. (2022) studied the ef-
fect of increased agricultural input subsidies on 
agricultural productivity in Ghana. Researchers 
found that agricultural productivity increases as 
farmers’ level of agricultural input subsidy in-
creases. Oğul (2022) examined the relationship 
between agricultural subsidies and agricultural 
production in Türkiye with quarterly data be-
tween 2006 and 2021. Researcher concluded 
that agricultural subsidies increase agricultural 
production in the long term. Bulut and Bayrak-
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tar (2023) investigated the effect of deficiency 
payment and land-based direct support given to 
eleven crop products in Türkiye on the produc-
tion amount for 2002-2019 with the panel data 
method. Researchers determined that the sup-
ports subject to the research positively affected 
production. Yang et al. (2023) investigated the 
impact of agricultural subsidies on grain pro-
duction in China. Research findings showed that 
agricultural subsidies in major grain-producing 
regions have significantly increased rural house-
hold grain yield. Özşahin et al. (2023) analyz-
ed the data of six developing countries (China, 
Russia, Brazil, Indonesia, Mexico, and Türkiye) 
obtained from the World Bank and OECD from 
2002-2018 by panel data method. Researchers 
found a positive statistically significant relation-
ship between agricultural support and agricul-
tural value added. Liu et al. (2024) studied the 
effects of agricultural subsidies on the technical 
efficiency of agricultural production technology 
and factor input for China. Research findings in-
dicated that agricultural subsidies have substan-
tial impacts and increase the technical efficiency 
of the production process.

4.  Application

The method is briefly explained in this section. 
Afterward, the econometric model and data are 
described. The last section includes the estima-
tion results.

4.1.  Method

Time series, cross-section, and panel data are 
the types of data that are generally used for em-
pirical analysis (Gujarati, 2003). In the time se-
ries data, the observation values of a variable are 
measured by its change over time. In cross-sec-
tional data, observation values of a variable are 
measured from different cross-sectional units 
(e.g., countries, cities, or firms) in the same 
period. Panel data involves a cross-sectional N 
and a time series T dimensions (Hsiao, 2003). 
Panel data are repeated observations on the same 
cross-section (Cameron & Trivedi, 2005). A 
panel data set offers a certain number of advan-
tages over traditional pure cross-section or pure 

time series data sets (Matyas & Sevestre, 1996): 
(i) Because of the number of observations NT 
is more than time series and cross-section data, 
more reliable estimates are produced, and more 
sophisticated models are tested with less restric-
tive assumptions, (ii) because of the structure 
of panel data in two dimensions, independent 
variables are less likely to be highly correlated 
and panel data sets alleviate the multicollinearity 
problem, (iii) panel data sets make it possible to 
identify and measure effects that are not detecta-
ble in pure cross-section or pure time series data 
and, (iv) the use of panel data may eliminate or 
reduce estimation bias. The panel data obser-
vations can be denoted on the variables X and 
Y as Xit and Yit where the first subscript i refers 
to the individual being observed and the second 
subscript t refers to the date at which observed 
(Stock & Watson, 2007). The data set is called 
a balanced data set when the same periods are 
available for all cross-section units, and in other 
cases, it is called an unbalanced panel data set 
(Wooldridge, 2002).

The most restrictive model is called a pooled 
model that specifies constant coefficients (Cam-
eron & Trivedi, 2005):

	
𝑦𝑦!" = a+ x!"ˈ 𝛽𝛽 + 𝑢𝑢!"  𝑖𝑖 = 1,… ,𝑁𝑁,     𝑡𝑡 = 1,… , 𝑇𝑇.          (1) 

 

Here, 𝑦𝑦!" is a scalar dependent variable, x!"is a kx1 vector of independent variables, and 𝑢𝑢!"is a scalar error 
term. A variant of the pooled model is the fixed effects (FE) model that permits intercepts to vary across cross sections 
while slope parameters do not is as follows: 

 

𝑦𝑦!" = 𝛼𝛼! + x!"ˈ 𝛽𝛽 + 𝑢𝑢!"  𝑖𝑖 = 1,… ,𝑁𝑁,     𝑡𝑡 = 1,… , 𝑇𝑇.           (2) 

 

Here, 𝛼𝛼! are random variables potentially correlated with the independent variables that capture unobserved 
heterogeneity across cross-sections. The significance of the cross-section effects is tested against a pooled model with 
the redundant fixed effects test. The null hypothesis is that cross-section effects are insignificant, which implies that the 
pooled model is the appropriate specification. The alternative hypothesis states that cross-section effects are significant, 
which implies the FE model with cross-section effects is the appropriate specification. On the other hand, the 
significance of the period effects can also be tested similarly. In this case, 𝛼𝛼" are random variables potentially correlated 
with the independent variables that capture unobserved heterogeneity across periods. 

The other variant of this model, called the random effects (RE) model, assumes that the unobservable cross-
sectional effects (𝛼𝛼!) are random variables distributed independently of the 𝑋𝑋 independent variables (Cameron & 
Trivedi, 2005, p. 700). That is, they have no covariance (𝐶𝐶𝐶𝐶𝐶𝐶(𝛼𝛼!, 𝑋𝑋) = 0). If there is covariance between them 
(𝐶𝐶𝐶𝐶𝐶𝐶(𝛼𝛼!, 𝑋𝑋) ≠ 0), then the basic assumption is violated for the RE model, and it cannot be used. The Hausman test is 
applied to test this issue. The null hypothesis is 𝐶𝐶𝐶𝐶𝐶𝐶(𝛼𝛼!, 𝑋𝑋) = 0, implying that the RE model is appropriate. The 
alternative hypothesis is 𝐶𝐶𝐶𝐶𝐶𝐶(𝛼𝛼!, 𝑋𝑋) ≠ 0, implying that the FE model is appropriate. 

 

4.2. Econometric model and data  

The study’s primary purpose is to analyze the effect of wheat producer support (𝑊𝑊𝑊𝑊𝑊𝑊) on wheat production 
(𝑊𝑊𝑊𝑊) using panel data methods. So, 𝑊𝑊𝑊𝑊!" is the dependent variable, which is wheat production in the current period, 
and 𝑊𝑊𝑊𝑊𝑊𝑊!" is the primary independent variable of interest, which is wheat producer support in the current period. 
Secondary variables of interest that may have an impact on the dependent variable in this relationship are as follows: 
Wheat harvested area in the current period (𝑊𝑊𝑊𝑊𝑊𝑊!"), previous period price of wheat (𝑊𝑊𝑊𝑊𝑊𝑊!"$%), and previous period 
production of wheat (𝑊𝑊𝑊𝑊!"$%). In line with the Nerlove (1956) supply response model, previous period production 
quantity and price were included in the model as explanatory variables as it was also used in several studies (e.g., 
Albayrak 1998; Özkan et al., 2011; Haile et al., 2016). The functional relationship put forward for this purpose in the 
closed form is as follows: 

 

𝑊𝑊𝑊𝑊!" = 𝑓𝑓(𝑊𝑊𝑊𝑊𝑊𝑊!",𝑊𝑊𝑊𝑊𝑊𝑊!",𝑊𝑊𝑊𝑊𝑊𝑊!"$%,𝑊𝑊𝑊𝑊!"$%)                              (3) 

 

This functional relation can be expressed in the open form as the following pooled model form of the panel 
data model: 

 

𝑊𝑊𝑊𝑊!" = 𝑐𝑐 + 𝛽𝛽%𝑊𝑊𝑊𝑊𝑊𝑊!" + 𝛽𝛽&𝑊𝑊𝑊𝑊𝑊𝑊!" + 𝛽𝛽'𝑊𝑊𝑊𝑊𝑊𝑊!"$% + 𝛽𝛽(𝑊𝑊𝑊𝑊!"$% + 𝑢𝑢!"        (4) 
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production of wheat (𝑊𝑊𝑊𝑊!"$%). In line with the Nerlove (1956) supply response model, previous period production 
quantity and price were included in the model as explanatory variables as it was also used in several studies (e.g., 
Albayrak 1998; Özkan et al., 2011; Haile et al., 2016). The functional relationship put forward for this purpose in the 
closed form is as follows: 

 

𝑊𝑊𝑊𝑊!" = 𝑓𝑓(𝑊𝑊𝑊𝑊𝑊𝑊!",𝑊𝑊𝑊𝑊𝑊𝑊!",𝑊𝑊𝑊𝑊𝑊𝑊!"$%,𝑊𝑊𝑊𝑊!"$%)                              (3) 

 

This functional relation can be expressed in the open form as the following pooled model form of the panel 
data model: 

 

𝑊𝑊𝑊𝑊!" = 𝑐𝑐 + 𝛽𝛽%𝑊𝑊𝑊𝑊𝑊𝑊!" + 𝛽𝛽&𝑊𝑊𝑊𝑊𝑊𝑊!" + 𝛽𝛽'𝑊𝑊𝑊𝑊𝑊𝑊!"$% + 𝛽𝛽(𝑊𝑊𝑊𝑊!"$% + 𝑢𝑢!"        (4) 

 

 

• As wheat producer support increases, wheat production is expected to increase. Therefore, 
the economic expectation regarding the coefficient of the 𝑊𝑊𝑊𝑊𝑊𝑊!" variable is positive (𝛽𝛽% >
0). 

• As the wheat harvested area increases, wheat production is expected to increase. Therefore, 
the economic expectation regarding the coefficient of the 𝑊𝑊𝑊𝑊𝑊𝑊!" variable is positive (𝛽𝛽& >
0). 

𝑦𝑦!" = a+ x!"ˈ 𝛽𝛽 + 𝑢𝑢!"  𝑖𝑖 = 1,… ,𝑁𝑁,     𝑡𝑡 = 1,… , 𝑇𝑇.          (1) 

 

Here, 𝑦𝑦!" is a scalar dependent variable, x!"is a kx1 vector of independent variables, and 𝑢𝑢!"is a scalar error 
term. A variant of the pooled model is the fixed effects (FE) model that permits intercepts to vary across cross sections 
while slope parameters do not is as follows: 

 

𝑦𝑦!" = 𝛼𝛼! + x!"ˈ 𝛽𝛽 + 𝑢𝑢!"  𝑖𝑖 = 1,… ,𝑁𝑁,     𝑡𝑡 = 1,… , 𝑇𝑇.           (2) 

 

Here, 𝛼𝛼! are random variables potentially correlated with the independent variables that capture unobserved 
heterogeneity across cross-sections. The significance of the cross-section effects is tested against a pooled model with 
the redundant fixed effects test. The null hypothesis is that cross-section effects are insignificant, which implies that the 
pooled model is the appropriate specification. The alternative hypothesis states that cross-section effects are significant, 
which implies the FE model with cross-section effects is the appropriate specification. On the other hand, the 
significance of the period effects can also be tested similarly. In this case, 𝛼𝛼" are random variables potentially correlated 
with the independent variables that capture unobserved heterogeneity across periods. 

The other variant of this model, called the random effects (RE) model, assumes that the unobservable cross-
sectional effects (𝛼𝛼!) are random variables distributed independently of the 𝑋𝑋 independent variables (Cameron & 
Trivedi, 2005, p. 700). That is, they have no covariance (𝐶𝐶𝐶𝐶𝐶𝐶(𝛼𝛼!, 𝑋𝑋) = 0). If there is covariance between them 
(𝐶𝐶𝐶𝐶𝐶𝐶(𝛼𝛼!, 𝑋𝑋) ≠ 0), then the basic assumption is violated for the RE model, and it cannot be used. The Hausman test is 
applied to test this issue. The null hypothesis is 𝐶𝐶𝐶𝐶𝐶𝐶(𝛼𝛼!, 𝑋𝑋) = 0, implying that the RE model is appropriate. The 
alternative hypothesis is 𝐶𝐶𝐶𝐶𝐶𝐶(𝛼𝛼!, 𝑋𝑋) ≠ 0, implying that the FE model is appropriate. 

 

4.2. Econometric model and data  

The study’s primary purpose is to analyze the effect of wheat producer support (𝑊𝑊𝑊𝑊𝑊𝑊) on wheat production 
(𝑊𝑊𝑊𝑊) using panel data methods. So, 𝑊𝑊𝑊𝑊!" is the dependent variable, which is wheat production in the current period, 
and 𝑊𝑊𝑊𝑊𝑊𝑊!" is the primary independent variable of interest, which is wheat producer support in the current period. 
Secondary variables of interest that may have an impact on the dependent variable in this relationship are as follows: 
Wheat harvested area in the current period (𝑊𝑊𝑊𝑊𝑊𝑊!"), previous period price of wheat (𝑊𝑊𝑊𝑊𝑊𝑊!"$%), and previous period 
production of wheat (𝑊𝑊𝑊𝑊!"$%). In line with the Nerlove (1956) supply response model, previous period production 
quantity and price were included in the model as explanatory variables as it was also used in several studies (e.g., 
Albayrak 1998; Özkan et al., 2011; Haile et al., 2016). The functional relationship put forward for this purpose in the 
closed form is as follows: 
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This functional relation can be expressed in the open form as the following pooled model form of the panel 
data model: 
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• As wheat producer support increases, wheat production is expected to increase. Therefore, 
the economic expectation regarding the coefficient of the 𝑊𝑊𝑊𝑊𝑊𝑊!" variable is positive (𝛽𝛽% >
0). 

• As the wheat harvested area increases, wheat production is expected to increase. Therefore, 
the economic expectation regarding the coefficient of the 𝑊𝑊𝑊𝑊𝑊𝑊!" variable is positive (𝛽𝛽& >
0). 

	 (2)

Here, αi are random variables potentially corre-
lated with the independent variables that capture 
unobserved heterogeneity across cross-sections. 
The significance of the cross-section effects is 
tested against a pooled model with the redun-
dant fixed effects test. The null hypothesis is that 
cross-section effects are insignificant, which 
implies that the pooled model is the appropri-
ate specification. The alternative hypothesis 
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states that cross-section effects are significant, 
which implies the FE model with cross-section 
effects is the appropriate specification. On the 
other hand, the significance of the period effects 
can also be tested similarly. In this case, αt are 
random variables potentially correlated with the 
independent variables that capture unobserved 
heterogeneity across periods.

The other variant of this model, called the ran-
dom effects (RE) model, assumes that the unob-
servable cross-sectional effects (αi) are random 
variables distributed independently of the X in-
dependent variables (Cameron & Trivedi, 2005, 
p. 700). That is, they have no covariance (Cov 
(αi, X) = 0). If there is covariance between them 
(Cov (αi, X) ≠ 0), then the basic assumption is 
violated for the RE model, and it cannot be used. 
The Hausman test is applied to test this issue. 
The null hypothesis is Cov (αi, X) = 0, implying 
that the RE model is appropriate. The alternative 
hypothesis is Cov (αi, X) ≠ 0, implying that the 
FE model is appropriate.

4.2.  Econometric model and data 

The study’s primary purpose is to analyze the 
effect of wheat producer support (WPS) on wheat 
production (WP) using panel data methods. So, 
WPit is the dependent variable, which is wheat 
production in the current period, and WPSit is the 
primary independent variable of interest, which 
is wheat producer support in the current period. 
Secondary variables of interest that may have an 
impact on the dependent variable in this relation-
ship are as follows: Wheat harvested area in the 
current period (WHAit), previous period price of 
wheat (WPRit-1), and previous period production 
of wheat (WPit-1). In line with the Nerlove (1956) 
supply response model, previous period produc-
tion quantity and price were included in the mod-
el as explanatory variables as it was also used in 
several studies (e.g., Albayrak 1998; Özkan et al., 
2011; Haile et al., 2016). The functional relation-
ship put forward for this purpose in the closed 
form is as follows:

		  (3)

This functional relation can be expressed in 

the open form as the following pooled model 
form of the panel data model:

	

𝑦𝑦!" = a+ x!"ˈ 𝛽𝛽 + 𝑢𝑢!"  𝑖𝑖 = 1,… ,𝑁𝑁,     𝑡𝑡 = 1,… , 𝑇𝑇.          (1) 

 

Here, 𝑦𝑦!" is a scalar dependent variable, x!"is a kx1 vector of independent variables, and 𝑢𝑢!"is a scalar error 
term. A variant of the pooled model is the fixed effects (FE) model that permits intercepts to vary across cross sections 
while slope parameters do not is as follows: 

 

𝑦𝑦!" = 𝛼𝛼! + x!"ˈ 𝛽𝛽 + 𝑢𝑢!"  𝑖𝑖 = 1,… ,𝑁𝑁,     𝑡𝑡 = 1,… , 𝑇𝑇.           (2) 

 

Here, 𝛼𝛼! are random variables potentially correlated with the independent variables that capture unobserved 
heterogeneity across cross-sections. The significance of the cross-section effects is tested against a pooled model with 
the redundant fixed effects test. The null hypothesis is that cross-section effects are insignificant, which implies that the 
pooled model is the appropriate specification. The alternative hypothesis states that cross-section effects are significant, 
which implies the FE model with cross-section effects is the appropriate specification. On the other hand, the 
significance of the period effects can also be tested similarly. In this case, 𝛼𝛼" are random variables potentially correlated 
with the independent variables that capture unobserved heterogeneity across periods. 

The other variant of this model, called the random effects (RE) model, assumes that the unobservable cross-
sectional effects (𝛼𝛼!) are random variables distributed independently of the 𝑋𝑋 independent variables (Cameron & 
Trivedi, 2005, p. 700). That is, they have no covariance (𝐶𝐶𝐶𝐶𝐶𝐶(𝛼𝛼!, 𝑋𝑋) = 0). If there is covariance between them 
(𝐶𝐶𝐶𝐶𝐶𝐶(𝛼𝛼!, 𝑋𝑋) ≠ 0), then the basic assumption is violated for the RE model, and it cannot be used. The Hausman test is 
applied to test this issue. The null hypothesis is 𝐶𝐶𝐶𝐶𝐶𝐶(𝛼𝛼!, 𝑋𝑋) = 0, implying that the RE model is appropriate. The 
alternative hypothesis is 𝐶𝐶𝐶𝐶𝐶𝐶(𝛼𝛼!, 𝑋𝑋) ≠ 0, implying that the FE model is appropriate. 

 

4.2. Econometric model and data  

The study’s primary purpose is to analyze the effect of wheat producer support (𝑊𝑊𝑊𝑊𝑊𝑊) on wheat production 
(𝑊𝑊𝑊𝑊) using panel data methods. So, 𝑊𝑊𝑊𝑊!" is the dependent variable, which is wheat production in the current period, 
and 𝑊𝑊𝑊𝑊𝑊𝑊!" is the primary independent variable of interest, which is wheat producer support in the current period. 
Secondary variables of interest that may have an impact on the dependent variable in this relationship are as follows: 
Wheat harvested area in the current period (𝑊𝑊𝑊𝑊𝑊𝑊!"), previous period price of wheat (𝑊𝑊𝑊𝑊𝑊𝑊!"$%), and previous period 
production of wheat (𝑊𝑊𝑊𝑊!"$%). In line with the Nerlove (1956) supply response model, previous period production 
quantity and price were included in the model as explanatory variables as it was also used in several studies (e.g., 
Albayrak 1998; Özkan et al., 2011; Haile et al., 2016). The functional relationship put forward for this purpose in the 
closed form is as follows: 
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This functional relation can be expressed in the open form as the following pooled model form of the panel 
data model: 
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• As wheat producer support increases, wheat production is expected to increase. Therefore, 
the economic expectation regarding the coefficient of the 𝑊𝑊𝑊𝑊𝑊𝑊!" variable is positive (𝛽𝛽% >
0). 

• As the wheat harvested area increases, wheat production is expected to increase. Therefore, 
the economic expectation regarding the coefficient of the 𝑊𝑊𝑊𝑊𝑊𝑊!" variable is positive (𝛽𝛽& >
0). 

𝑦𝑦!" = a+ x!"ˈ 𝛽𝛽 + 𝑢𝑢!"  𝑖𝑖 = 1,… ,𝑁𝑁,     𝑡𝑡 = 1,… , 𝑇𝑇.          (1) 

 

Here, 𝑦𝑦!" is a scalar dependent variable, x!"is a kx1 vector of independent variables, and 𝑢𝑢!"is a scalar error 
term. A variant of the pooled model is the fixed effects (FE) model that permits intercepts to vary across cross sections 
while slope parameters do not is as follows: 
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Here, 𝛼𝛼! are random variables potentially correlated with the independent variables that capture unobserved 
heterogeneity across cross-sections. The significance of the cross-section effects is tested against a pooled model with 
the redundant fixed effects test. The null hypothesis is that cross-section effects are insignificant, which implies that the 
pooled model is the appropriate specification. The alternative hypothesis states that cross-section effects are significant, 
which implies the FE model with cross-section effects is the appropriate specification. On the other hand, the 
significance of the period effects can also be tested similarly. In this case, 𝛼𝛼" are random variables potentially correlated 
with the independent variables that capture unobserved heterogeneity across periods. 

The other variant of this model, called the random effects (RE) model, assumes that the unobservable cross-
sectional effects (𝛼𝛼!) are random variables distributed independently of the 𝑋𝑋 independent variables (Cameron & 
Trivedi, 2005, p. 700). That is, they have no covariance (𝐶𝐶𝐶𝐶𝐶𝐶(𝛼𝛼!, 𝑋𝑋) = 0). If there is covariance between them 
(𝐶𝐶𝐶𝐶𝐶𝐶(𝛼𝛼!, 𝑋𝑋) ≠ 0), then the basic assumption is violated for the RE model, and it cannot be used. The Hausman test is 
applied to test this issue. The null hypothesis is 𝐶𝐶𝐶𝐶𝐶𝐶(𝛼𝛼!, 𝑋𝑋) = 0, implying that the RE model is appropriate. The 
alternative hypothesis is 𝐶𝐶𝐶𝐶𝐶𝐶(𝛼𝛼!, 𝑋𝑋) ≠ 0, implying that the FE model is appropriate. 

 

4.2. Econometric model and data  

The study’s primary purpose is to analyze the effect of wheat producer support (𝑊𝑊𝑊𝑊𝑊𝑊) on wheat production 
(𝑊𝑊𝑊𝑊) using panel data methods. So, 𝑊𝑊𝑊𝑊!" is the dependent variable, which is wheat production in the current period, 
and 𝑊𝑊𝑊𝑊𝑊𝑊!" is the primary independent variable of interest, which is wheat producer support in the current period. 
Secondary variables of interest that may have an impact on the dependent variable in this relationship are as follows: 
Wheat harvested area in the current period (𝑊𝑊𝑊𝑊𝑊𝑊!"), previous period price of wheat (𝑊𝑊𝑊𝑊𝑊𝑊!"$%), and previous period 
production of wheat (𝑊𝑊𝑊𝑊!"$%). In line with the Nerlove (1956) supply response model, previous period production 
quantity and price were included in the model as explanatory variables as it was also used in several studies (e.g., 
Albayrak 1998; Özkan et al., 2011; Haile et al., 2016). The functional relationship put forward for this purpose in the 
closed form is as follows: 
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This functional relation can be expressed in the open form as the following pooled model form of the panel 
data model: 
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• As wheat producer support increases, wheat production is expected to increase. Therefore, 
the economic expectation regarding the coefficient of the 𝑊𝑊𝑊𝑊𝑊𝑊!" variable is positive (𝛽𝛽% >
0). 

• As the wheat harvested area increases, wheat production is expected to increase. Therefore, 
the economic expectation regarding the coefficient of the 𝑊𝑊𝑊𝑊𝑊𝑊!" variable is positive (𝛽𝛽& >
0). 

	 (4)

Here, the subscript “i” indicates the coun-
tries (16 countries), and the subscript “t” in-
dicates the period (2000-2022). All variables 
were measured annually and retrieved from the 
OECD official website in June 2024. Each one 
of the variables has 352 observations. The data 
set included the following countries: Argentina, 
Brazil, Canada, India, Israel, Japan, Kazakhstan, 
Mexico, Norway, Russian Federation, Switzer-
land, Türkiye, Ukraine, USA, South Africa and 
China. While selecting the countries in this data 
set, the selection was made by determining the 
countries whose data on the variables to be used 
in the analysis were available. The panel data set 
allowed panel data regression inferences to be 
made using all the numerical information. All 
estimations were made in the Eviews program.

Wheat production dependent variable was 
measured in thousands of tons, and wheat pro-
ducer support independent variable was meas-
ured in millions of US dollars. Producer single 
commodity transfers were used as a wheat pro-
ducer’s support indicator. The OECD defines 
producer single commodity transfers as the an-
nual monetary value of gross transfers from con-
sumers and taxpayers to agricultural producers, 
measured at the farm gate level. The producer’s 
single commodity transfers refer to the total sup-
port given to manufacturers. In other words, the 
producer’s single commodity transfers consist of 
market price support, product-based budget, and 
other transfers. The secondary independent var-
iables of interest were measured as follows: The 
wheat harvested area was measured in thousand 
hectares, the previous period price of wheat was 
measured as US dollars per ton, and the previous 
period production of wheat in thousands of tons. 
The economic expectations are as follows:

•  As wheat producer support increases, wheat 
production is expected to increase. There-
fore, the economic expectation regarding 
the coefficient of the WPSit variable is pos-
itive (β1 > 0).

•  As the wheat harvested area increases, 
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Here, 𝑦𝑦!" is a scalar dependent variable, x!"is a kx1 vector of independent variables, and 𝑢𝑢!"is a scalar error 
term. A variant of the pooled model is the fixed effects (FE) model that permits intercepts to vary across cross sections 
while slope parameters do not is as follows: 
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Here, 𝛼𝛼! are random variables potentially correlated with the independent variables that capture unobserved 
heterogeneity across cross-sections. The significance of the cross-section effects is tested against a pooled model with 
the redundant fixed effects test. The null hypothesis is that cross-section effects are insignificant, which implies that the 
pooled model is the appropriate specification. The alternative hypothesis states that cross-section effects are significant, 
which implies the FE model with cross-section effects is the appropriate specification. On the other hand, the 
significance of the period effects can also be tested similarly. In this case, 𝛼𝛼" are random variables potentially correlated 
with the independent variables that capture unobserved heterogeneity across periods. 

The other variant of this model, called the random effects (RE) model, assumes that the unobservable cross-
sectional effects (𝛼𝛼!) are random variables distributed independently of the 𝑋𝑋 independent variables (Cameron & 
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(𝐶𝐶𝐶𝐶𝐶𝐶(𝛼𝛼!, 𝑋𝑋) ≠ 0), then the basic assumption is violated for the RE model, and it cannot be used. The Hausman test is 
applied to test this issue. The null hypothesis is 𝐶𝐶𝐶𝐶𝐶𝐶(𝛼𝛼!, 𝑋𝑋) = 0, implying that the RE model is appropriate. The 
alternative hypothesis is 𝐶𝐶𝐶𝐶𝐶𝐶(𝛼𝛼!, 𝑋𝑋) ≠ 0, implying that the FE model is appropriate. 

 

4.2. Econometric model and data  

The study’s primary purpose is to analyze the effect of wheat producer support (𝑊𝑊𝑊𝑊𝑊𝑊) on wheat production 
(𝑊𝑊𝑊𝑊) using panel data methods. So, 𝑊𝑊𝑊𝑊!" is the dependent variable, which is wheat production in the current period, 
and 𝑊𝑊𝑊𝑊𝑊𝑊!" is the primary independent variable of interest, which is wheat producer support in the current period. 
Secondary variables of interest that may have an impact on the dependent variable in this relationship are as follows: 
Wheat harvested area in the current period (𝑊𝑊𝑊𝑊𝑊𝑊!"), previous period price of wheat (𝑊𝑊𝑊𝑊𝑊𝑊!"$%), and previous period 
production of wheat (𝑊𝑊𝑊𝑊!"$%). In line with the Nerlove (1956) supply response model, previous period production 
quantity and price were included in the model as explanatory variables as it was also used in several studies (e.g., 
Albayrak 1998; Özkan et al., 2011; Haile et al., 2016). The functional relationship put forward for this purpose in the 
closed form is as follows: 

 

𝑊𝑊𝑊𝑊!" = 𝑓𝑓(𝑊𝑊𝑊𝑊𝑊𝑊!",𝑊𝑊𝑊𝑊𝑊𝑊!",𝑊𝑊𝑊𝑊𝑊𝑊!"$%,𝑊𝑊𝑊𝑊!"$%)                              (3) 

 

This functional relation can be expressed in the open form as the following pooled model form of the panel 
data model: 

 

𝑊𝑊𝑊𝑊!" = 𝑐𝑐 + 𝛽𝛽%𝑊𝑊𝑊𝑊𝑊𝑊!" + 𝛽𝛽&𝑊𝑊𝑊𝑊𝑊𝑊!" + 𝛽𝛽'𝑊𝑊𝑊𝑊𝑊𝑊!"$% + 𝛽𝛽(𝑊𝑊𝑊𝑊!"$% + 𝑢𝑢!"        (4) 

 

 

• As wheat producer support increases, wheat production is expected to increase. Therefore, 
the economic expectation regarding the coefficient of the 𝑊𝑊𝑊𝑊𝑊𝑊!" variable is positive (𝛽𝛽% >
0). 

• As the wheat harvested area increases, wheat production is expected to increase. Therefore, 
the economic expectation regarding the coefficient of the 𝑊𝑊𝑊𝑊𝑊𝑊!" variable is positive (𝛽𝛽& >
0). 
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wheat production is expected to increase. 
Therefore, the economic expectation re-
garding the coefficient of the WHAit variable 
is positive (β2 > 0).

•  As the price of wheat in the previous period 
increases, wheat production is expected to 
increase. Therefore, the economic expecta-
tion regarding the coefficient of the WPRit-1 
variable is positive (β3 > 0).

•  As the previous period of wheat production 
increases, wheat production is expected to 
increase. Therefore, the economic expecta-
tion regarding the coefficient of the WPit-1 
variable is positive (β4 > 0).

4.3.  Estimation results

The following steps were applied in the analy-
sis, and summarized results were achieved:

•  Step 1: The pooled model, FE model with 
cross-section effects, and FE model with pe-
riod effects were estimated separately.

•  Step 2: Cross-section and period effects 
were tested separately against a pooled mod-
el with redundant fixed effects tests. The FE 
model with cross-section effects was found 
to have appropriate model specifications. 

•  Step 3: The FE model was tested against 
the RE model by using the Hausman test, 
and it was found that the basic assumption 
that Cov (αi, X) = 0 is violated for the RE 
model. Then, the FE model found an ap-
propriate model specification. Moreover, 
Breusch-Pagan and Honda Lagrange Mul-
tiplier (LM) tests were also used to test ran-
dom effects.

•  Step 4: The EGLS method (cross-section 
SUR) was applied to obtain more reliable 
estimates for the FE model.

•  Step 5: The normality of residuals was test-
ed with the Jarque-Bera test. Cross-section-
al dependence of residuals was tested with 
Breusch-Pagan LM and Pesaran CD tests. 
Residuals were found to be normally dis-

Table 1- Pooled, one-way fixed effects with cross-section and period effects estimations.

Models

Coefficients

Model 1 Model 2 Model 3
Pooled OLS One-way fixed effects with 

cross-section effects 
One-way fixed effects with 

period effects
Constant -2294.548

(0.0015)
-14131.27
(0.0000)

-2307.258
(0.0040)

Independents

WPSit
 0.249897
(0.0056)

0.266961
(0.0045)

0.241194
(0.0088)

WHAit
0.420406
(0.0000)

2.537085
(0.0000)

0.406927
(0.0000)

WPRit-1
6.511865
(0.0036)

14.42092
(0.0006)

6.593556
(0.0097)

WPit-1
0.895755
(0.0000)

0.554427
(0.0000)

0.900166
(0.0000)

Statistics
R  2 0.983056 0.988281 0.984242
R ̅ 2 0.982861 0.987611 0.983033

F 5033.020
(0.0000)

1473.637
(0.0000)

814.4613
(0.0000)

RMSE 4534.515 3771.019 4372.963
SSR 7.24E+09 5.01E+09 6.73E+09
Akaike 19.70523 19.42171 19.75200
Schwarz 19.76011 19.64124 20.03738
Hannan-Quinn 19.72707 19.50907 19.86556
DW 2.546771 1.984865 2.530932

Note: In parenthesis, p-values are given.
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tributed, and no cross-sectional dependen-
cies were found.

The pooled model, one-way fixed effects with 
cross-section model, and one-way fixed effects 
with period effects model were initially estimat-
ed. The estimations are given in Table 1 above:

In these models, all coefficients are statisti-
cally significant at the 5 percent significance 
level (p-value < a=0.05). Also, in each of these 
models, the p-values of F statistics show that 
the models are statistically significant (p-value 
< a=0.05). When the coefficients of determina-
tion (R2) are examined, it is seen that the model 
with the highest explanatory power is Model 2. 
When the RMSE, SSR, Akaike, Schwarz, and 
Hannan-Quinn criteria are examined, with the 
smallest criteria values, Model 2 appears to be 
the most appropriate. Although Model 2 is a 
proper model to evaluate the above statistics, a 
formal test must be performed to decide whether 
the cross-section effects and period effects are 
essential. The redundant fixed effects test results 
for both cross-section and period effects are giv-
en in Table 2

The p-value for the period effects shows that 
the period effects are insignificant (p-value ≥ 
a=0.05). However, the p-value for the cross-sec-
tion effects shows that the cross-section effects 
are significant (p-value < a=0.05), which means 
that the FE model with cross-section effects 
is a better model specification than the pooled 
model. Therefore, Model 2 appears to be the ap-
propriate model at this stage. However, whether 
the effects are fixed or random should be deter-
mined. For this purpose, the estimation results 
are given in Table 3.

In these models, all coefficients are statisti-
cally significant at the 5 percent significance 

Table 3 - One-way fixed effects and random effects with cross-section estimations.

Models

Coefficients

Model 2 Model 4
One-way fixed effects with  

cross-section effects 
One-way random effects with  

cross-section effects
Constant -14131.27

(0.0000)
-2294.548
(0.0002)

Independents

WPSit
0.266961
(0.0045)

 0.249897
(0.0011)

WHAit
2.537085
(0.0000)

0.420406
(0.0000)

WPRit-1
14.42092
(0.0006)

6.511865
(0.0006)

WPit-1
0.554427
(0.0000)

0.895755
(0.0000)

Statistics
R  2 0.988281 0.983056
R ̅ 2 0.987611 0.982861

F 1473.637
(0.0000)

5033.020
(0.0000)

RMSE 3771.019 4534.515
SSR 5.01E+09 7.24E+09
DW 1.984865 2.546771

Note: In parenthesis, p-values are given.

Table 2 - Redundant fixed effects test statistics.

 Statistics

Effect Tests

F- Statistics Chi-square 
Statistics

Cross-section 
Effects

9.869699
(0.0000)

129.798550
(0.0000)

Period Effects 1.168192
(0.2772)

25.539249
(0.2246)

Note: In parenthesis, p-values are given.
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level (p-value < a=0.05). Also, in each of these 
models, the p-values of F statistics show that the 
models are statistically significant (p-value < 
a=0.05). When the coefficients of determination 
(R2) are examined, it is seen that the model with 
the highest explanatory power is Model 2. When 
the RMSE and SSR criteria are examined, all 
statistics show that the model with the smallest 
value is Model 2. According to these criteria, the 
most appropriate model is Model 2. Although 
Model 2 is a proper model to evaluate the above 
statistics, a formal test must be performed to 
decide whether the fixed or random effects are 
essential. The Hausman test result for this evalu-
ation is given in Table 4.

The p-value for the Chi-square statistic shows 
that the null hypothesis is rejected (p-value < 
a=0.05). This means a covariance exists be-
tween unobservable cross-sectional effects (αi) 
and the X independent variables (Cov (αi, X) ≠ 
0). So, the FE model is the appropriate model 
specification.

Breusch-Pagan LM test and Honda LM test 
results are given in Table 5.

These results showed that the null hypothesis is 
not rejected for all cases above p-value ≥ a=0.05). 
This means that there are no random effects.

The EGLS method (cross-section SUR) was 
applied to obtain more reliable estimates for 
this model. The estimation results are given in 
Table 6.

All the coefficients are statistically significant 
at the 5 percent significance level in Model 5 
(p-value < a=0.05). Also, the p-values of F sta-
tistics show that the model is statistically sig-
nificant (p-value < a=0.05). The coefficient of 
determination (R2) shows that independent var-
iables collectively explain approximately nine-
ty-nine percent of the total variation of wheat 
production. Durbin-Watson (DW) statistic equal 
to 2.02 shows no first-order serial correlation. In 
the end, Model 5 is acceptable. Moreover, the 
normality and cross-sectional dependence of re-
siduals for Model 5 were also tested.

The histogram of the residuals is similar to the 
normal distribution shape, which is bell-curved 
(See Figure 4). The formal normality test for the 
residuals, the Jarque-Bera test, was performed, 
and the statistics were found to be 7.377 with 
a probability of 0.024. The null hypothesis that 
the residuals are normally distributed is not re-
jected at a 1 percent significance level (p-value 
≥ a=0.01).

Table 4 - Hausman test results.

Statistic

Test

Chi-square Statistic

Cross section random 140.899819
(0.0000)

Note: In parenthesis, p-values are given.

Table 5 - Lagrange Multiplier (LM) tests for random 
effects.

 Dimension

Test

Cross-section Time

Breusch-Pagan 1.251492
(0.2633)

0.161360
(0.6879)

Honda 1.18701
(0.1316)

0.401696
(0.3440)

Note: In parenthesis, p-values are given.

Table 6 - One-way fixed effects estimation with 
cross-section SUR.

 Model

Coefficients

Model 5
One-way fixed effects with  
cross-section effects SUR

Constant -14252.87
(0.0000)

Independents

WPSit
0.285657
(0.0000)

WHAit
2.603259
(0.0000)

WPRit-1
13.54233
(0.0000)

WPit-1
0.544437
(0.0000)

Statistics
R  2 0.995485

R ̅ 2 0.995226

F 3852.393
(0.0000)

RMSE 0.988676

SSR 344.0730

DW 2.025793

Note: In parenthesis, p-values are given.
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Breusch-Pagan LM test and Pesaran CD test 
results are shown in Table 7.

The null hypothesis is not rejected, meaning 
there is no cross-sectional correlation dependen-
cy between residuals.

5.  Conclusion

The study’s main purpose is to analyze the 
effect of wheat producer support on wheat pro-
duction using panel data methods. Due to the 
peculiar properties of panel data, it covers both 
cross-sectional and time dimensions. The main 
finding of this study is that wheat producer sup-
port has a positive effect on wheat production. 
This finding reveals that the higher agricultur-
al support, the more the commodities produced 
(Park & Jensen, 2007). Agricultural subsidies 
aim to increase total production capacity and 
preserve national food security (Liu et al., 2024). 
So, this finding also reveals that agricultural sup-
port, in line with its purpose, makes wheat pro-
duction advantageous for producers and encour-
ages producers to increase wheat production.

The secondary findings of this study show 
that wheat harvested area, previous period 

Figure 4 - Histogram of residuals.

Note: The vertical axis represents frequencies, the hori-
zontal axis represents residuals.

 

price of wheat, and previous period production 
of wheat have a positive effect on wheat pro-
duction. The finding of a positive impact of the 
harvested area variable reveals that production 
will increase as the harvested area increases. In 
this context, the Heckscher-Ohlin theory of in-
ternational trade, which includes views on the 
advantage of harvested area, predicts that coun-
tries with abundant land relative to labor will 
have a comparative advantage in agricultural 
production (Park & Jensen, 2007). Moreover, 
Cong (2022) suggested in a study related to 
land rights that improving the stability of land 
rights would generally be beneficial to increas-
ing farmers’ agricultural production efficiency 
as a policy recommendation. The finding of 
a positive effect of the previous period price 
variable indicates that the cobweb theorem is 
valid in wheat production. According to the 
cobweb theorem, current period production is 
a function of the past period price for products 
that take time to produce and require at least 
one period to change production after the pro-
duction plan is made (Poitras, 2023). The find-
ing of a positive effect of the previous period 
production variable indicates producer inertia 
caused by crop rotation costs that may arise due 
to the adaptation of product-specific land and 
other inputs to a different product (Haile et al., 
2016). However, it takes more than a year for 
wheat producers to fully adjust their production 
decisions according to external shocks (Albay-
rak, 1998).

The findings above indicate that countries 
should give importance to producer support 
policies in agriculture and develop new support 
policies. Policymakers should take these con-
siderations into account when planning future 
wheat production. Because the agricultural sup-
port policy ensures food security and increases 
farmers’ income, agricultural-related public ex-
penditure improves total factor productivity and 
agricultural output (Zhang et al., 2022). In this 
context, it is undeniable that agriculture, as men-
tioned in the previous sections, has many eco-
nomic and social benefits and that agricultural 
support should be given importance and planned 
well. Studies on wheat show that countries less 
dependent on imports are less affected by vol-

Table 7 - Residual cross-section dependence test.

Test Statistic

Breusch-Pagan LM
5.906081
(1.0000)

Pesaran CD 0.115304
(0.9082)

Note: In parenthesis, p-values are given.
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atility in international markets (Guo & Tanaka, 
2019; Luo & Tanaka, 2021; Gutiérrez-Moya et 
al., 2021). Therefore, increasing food self-suffi-
ciency through agricultural support policies will 
improve food security by stabilizing local prices.

The main finding of this study (increasing 
agricultural support increases agricultural pro-
duction) has indirect consequences for Mediter-
ranean countries. Namely, increasing production 
enables foreign trade by enabling countries that 
meet their needs to sell their surplus products 
abroad. Thus, the wheat demands of importing 
countries are met. Therefore, these wheat pro-
ductions are essential for the imports of Medi-
terranean countries.

According to our calculations using data from 
the official OECD website, the total wheat pro-
duction of the relevant countries in the analyzed 
period (2000-2022) constitutes approximately 
62% of the world’s wheat production. On the oth-
er hand, according to our calculations using the 
data on the Food and Agriculture Organization 
(FAO) official website, the average share of the 
countries located on the Mediterranean coast in 
world wheat imports for the period 2000-2022 
(average value of 23 years) is 28%. These impor-
tant wheat-importing Mediterranean countries are 
Albania, Algeria, Bosnia and Herzegovina, Cro-
atia, Cyprus, Egypt, France, Greece, Israel, Italy, 
Lebanon, Libya, Malta, Montenegro, Morocco, 
Palestine, Slovenia, Spain, Syrian Arab Republic, 
Tunisia, Türkiye.

According to our rankings using data from 
FAO statistics, in the world wheat import rank-
ings in 2023, Egypt ranks second with approxi-
mately 3.77 billion dollars (5.1% of total wheat 
imports), Turkey ranks fourth with approximate-
ly 3.75 billion dollars (4.7% of total wheat im-
ports), Italy ranks fifth with approximately 3.1 
billion dollars (4.2% of total wheat imports), 
Spain ranks sixth with approximately 2.8 billion 
dollars (3.8% of total wheat imports), Algeria 
ranks tenth with approximately 2.1 billion dol-
lars (2.8% of total wheat imports), and Morocco 
ranks eleventh with approximately 1.91 billion 
dollars (2.5% of total wheat imports). These 6 
Mediterranean countries, among the world’s 11 
largest wheat importers, realized roughly 24 per-
cent of world wheat imports in 2023. This rate 

is approximately one-fourth of world wheat im-
ports and contains a significant amount.

When the literature is examined, it is seen that 
most studies focus on individual countries in 
reviewing the relationship between production 
and support. For instance, Vozarova and Kotu-
lic (2016) studied Slovakia, Zampa, and Bone-
jic (2017) studied Slovenia, Igberi et al. (2020) 
studied Nigeria, Canbay (2021) studied Türki-
ye, Agyemang et al. (2022) studied Ghana, and 
Yang et al. (2023) studied China. However, al-
though there are studies on country groups such 
as Aktaş et al. (2015), Akyol (2018), Baştan and 
Songül (2019), and Özşahin et al. (2023) in the 
literature, they seem to be few. In addition, this 
study differs from the mentioned country group 
studies in terms of the countries, periods, and 
variables used. Besides, the findings are consist-
ent with similar studies in the literature (Aktaş et 
al., 2015; Akyol, 2018; Baştan & Songül, 2019; 
Özşahin et al., 2023) analyzing the relationship 
between agricultural support and production for 
country groups.

This study has some limitations. First, only 
one cereal crop (wheat) was used in the study. 
Other cereal crops, such as rice and corn, which 
are important sources of nutrients, can be con-
sidered for future studies. Secondly, in the 
study, 16 countries were analyzed collectively 
using panel data analysis methods using panel 
data including both cross-sectional and time di-
mensions. In future studies, other techniques, 
such as time series analysis, can be considered 
to investigate the functional relationships men-
tioned. Thus, analyzing countries individually 
and making inferences on a country basis will 
be possible. Third, the study is limited to 16 
countries’ panel data since the data was obtained 
within the existing countries’ framework. In the 
future, if data for other countries are measured 
and made public by the OECD, analyses in-
cluding those countries will be possible. Thus, 
it will be possible to make inferences about 
other country groups with panel data analysis 
as in this study. Fourth, this study used wheat 
production as the dependent variable and pro-
ducer single commodity transfers as the prima-
ry independent variable. Other variables may 
be considered for future studies. For instance, 
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the yield variable can be used as the dependent 
variable. While other types of support can be 
used, variables such as fertilizer, irrigation, and 
capital indexes can also be considered. Moreo-
ver, temperature change can also be used as the 
secondary independent variable.
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