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Abstract:  

In this study, we analyze the effects of trade liberalization and productivity growth in agricultural 

activities on Turkey by using a dynamic CGE model calibrated to 2008 data. The simulation results 

suggest that Turkish economy is capable of accommodating the adverse effects of trade liberalization. 

There are significant welfare gains if trade liberalization is accompanied by the CAP payments in the 

accession scenario.  Productivity increase in agri-food production by just decreasing food waste has 

prominent effects on welfare,trade and food security for the growing population.  

  

                                                       
1 This paper is prepared for the "Productivity and Its Impacts on Global Trade" Symposium held between 2-4 June 2013, in Seville, Spain. 

The paper is based partially on the report of the project “After the Crisis: Economic Growth in the Euro-Med Area through Trade 

Integration”, for Expert Network for Agro-Economic Modeling,(ENgAGE),  JRC-IPTS.  
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1 Introduction 

Agricultural policy in Turkey was selected to undergo heavy adjustments as part of the 

macroeconomic stabilization and structural adjustment program in 2000. The agricultural reform was 

long overdue because of increasing direct and indirect financial burden of the agricultural support to 

the budget and ineffectiveness of the implemented policies. The reform program was comprehensive 

enough encompassing not only budgetary cuts, but also changes in the trade policy and the structure of 

transfers to agriculture. As expected, full-fledged implementation of the program was not possible and 

the program ended in 2009. Nevertheless, transparency in the budgetary supports to agriculture has 

been achieved and the policy environment has been changing despite some backlashes. 

Agricultural production in Turkey displays the characteristics of a developing economy. The share of 

agriculture in total employment is still relatively high. The average land and herd size per farm 

household are small. Despite the relatively low share in value compared to area, cereal production 

dominates the policy scene, whereas horticultural products dominate the agri-food exports. 

The link between the agriculture and food manufacturing industry is developing at a slow pace. Fast 

progress of supermarkets is bound to change the structure of agri-food production in Turkey. 

Aggressive exporters’ attitude and the potential competition from the recent trade liberalization 

attempts will put additional pressure on agriculture. 

The agricultural sector kept its importance for the overall economy. Although the share of agricultural 

value added has declined to 9 percent in 2012, the sector still provides employment to 25 percent of 

the total workforce. The sector dominates the rural economy providing about 70 percent of the 

employment. The dualistic structure of production has all the basic traits of a developing economy 

with dominant share of production concentrated in small holdings, co-existing with commercial and 

mostly export-oriented producers. 

Turkey accomplished significant trade liberalization in industrial products since mid-1980s. Turkey is 

also an official candidate country to the EU since 1999. Turkey abolished all tariffs on the imports of 

industrial goods from the EU with Customs Union (CU) Decision in December 1995. Since then 

Turkey has been harmonizing its tariffs with the EU's Common External Tariff. Accordingly, Turkey 

has been also expected to engage in negotiations and sign preferential trade arrangements with the 

third countries. The liberalization of trade in agricultural products with the EU has been delayed due to 

the incompatibility of the support structure between EU and Turkey. Mutual trade liberalization in 

agricultural products has been left to the preferential trade agreements. Turkey has either signed or 

completed free trade agreement negotiations with all MENA countries, but Lebanon and Libya. 

The major purpose of this study is to identify the potential economic impact of trade liberalization in 

agricultural products. The following section provides a quick overview of the growth and performance 

indicators related to the agricultural sector in Turkey. The model, data and scenario development are 

described in the third Section. Section 4 is devoted to the impact analysis using three sets of scenarios, 

namely trade liberalization in agriculture, accession to the EU and agricultural productivity growth. 

The concluding section is reserved for overall assessment.  
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2 Overview of the Agri-food Sector in Turkey 

The agricultural sector continues to play an important role in the Turkish economy. The average 

annual growth rate of the non-agricultural value-added in Turkey during the past four decades (1968-

2011) was about 5 percent. The growth of the agricultural sector was limited to 1.3 percent per year 

during the same period. The growth rates of agricultural production for different decades indicate that 

relatively high growth decades are followed by stagnant periods. The performance of the sector has 

been satisfactory in the last decade, possibly with the help of stable macroeconomic environment and 

favourable climatic conditions (Table 1). Agricultural growth was less volatile compared to previous 3 

decades, except significant decline in production in 2007 due to an unprecedented drought.  

Absolute and relative employment in agriculture has been declining fast during the last decade. 

However, agriculture remains to be a major source of employment accounting for a quarter of the total 

workforce, and provides employment to approximately 70 percent of the rural workforce. The share of 

agriculture in Turkey’s GDP has declined from 30 percent in the late 1970s to 9 percent in 2011 

(Table 1). The agricultural sector, overall, appears to lag the rest of the economy in transforming to 

one with comparable per capita incomes. The growth rate of agricultural value-added is about one 

fourth of the rest of the economy, which explains the declining share of agriculture in GDP over the 

past three decades. Growth in partial productivity figures does not display any significant changes.
2
  

Table 1: Selected Growth Rates and Structural Ratios, 1998-2011 (Average Annual Percent)  

  1998-99 2004-05 2010-11 

Macroeconomic Indicators       

GDP growth -1.7 8.9 8.8 

Per capita GDP growth -2.3 7.5 7.2 

Inflation 54.2 9.9 8.4 

Exports/GDP 10.4 15.7 16.6 

Exports/Imports 56.4 63.8 58.7 

Agricultural Indicators       

Ag. VA growth 2.0 4.6 3.8 

Ag. VA/GDP 12.0 10.3 9.0 

Ag. Employment/Total 40.8 27.4 25.3 

Agri-food Imports/Total 5.8 4.4 5.4 

Agri-food Exports/Total 16.7 10.1 10.6 

Land Productivity Growth 2.1 3.9 4.7 

Labour Productivity Growth -3.8 0.1
a
 -4.1 

Sources: TurkStat, 2012a, 2012c, 2012d, 2012e, 2012f 

Note: a average of 2006-07. 

 

Turkey has about 38 million hectares of agricultural land in 2011. Total arable land is 24 million 

hectares (TurkStat, 2012a). Field crops have occupied slightly over 85 percent of cultivated area since 

1985. The share of vegetable area is about 3 percent, but it has been increasing steadily. Orchards 

occupy 10 percent of the cultivated land. Land left to fallow is about 4 million hectares. The 

proportion of the irrigated land is about 20 percent. Farms in Turkey are generally family-owned, 

small, and fragmented. The average cultivated area per farm is about 6 ha according to the latest farm 

registry data.   

                                                       
2 Household labour force survey results are updated back to 2005 according to the latest population census. The updating affected the rural 

figures the most. The comparable figure of labour productivity for 2004-05 is +23.5%. 
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Crop production has been dominant in Turkish Agriculture. The share of the animal sector forms about 

one quarter of the total value of agricultural production (TurkStat, 2012a). The structure of production 

is far from reflecting the policy weights in agriculture. The support policies are generally targeted 

towards cereals and industrial crops, whereas vegetables and fruits have relatively smaller importance. 

The share of fruits of vegetables in total value is about 40 percent. High protection coupled with 

domestic intervention schemes in cereals gains precedence with negative repercussions in the 

production of the animal sector. Recently, the share of budgetary support to livestock production has 

been increasing.  

Turkey has high levels of protection (statutory tariffs higher than 100 percent) in meat, dairy products, 

sugar and basic cereals. These commodities are considered vital for the survival of the small farmers. 

Furthermore, food security, which is usually translated to self-sufficiency in all commodities in the 

minds of the policy makers, arises as a contributing factor to maintain rather high levels of protection 

in agri-food products. Primary commodities that are extensively used as intermediate inputs in export 

oriented manufacturing industries diverge from this general picture.  Cotton, raw hides and skins are 

duty free. Tariff commitments of Turkey in WTO-Agreement on Agriculture (AoA) reveal that the 

average bound rate over all products is 65 percent, whereas the average applied rate in 2011 reaches 

50 percent, leaving a tariff overhang of around 20 percent. 

Historically, Turkey has been a net exporter in agri-food products (Figure 1). Although it has started to 

decline in recent years, the net exporter position of Turkey should be evaluated with caution because 

of the heavy tariff and non-tariff protection on some major agricultural products. For instance, imports 

of meat, dairy products and cereals are rare due to prohibitive tariffs and non-tariff barriers on imports. 

Whenever necessary, the wedge between domestic and world prices has been decreased by granting 

duty free imports, mostly to the state procurement agencies. The general tendency of agri-food import 

policy has been to allow imports in intermediate inputs of export oriented manufacturing and strict 

control of imports in all other products. High protection coupled with high performing export oriented 

agricultural production has been the major factor in sustaining net exports in agri-food trade. 

The shares of agri-food exports and imports in total have been declining slightly during the considered 

period due to the faster expansion of trade in non-agri-food exports. The average annual growth rate of 

agri-food imports was higher than the corresponding rate in agri-food exports by about 2 percentage 

points during the considered period. 

EU remains as the major trading partner in agri-food products. Net exports with the EU remained 

positive in the last decade. EU’s share in the exports is declining whereas the share of the Near and 

Middle East Region is expending rapidly (TurkStat, 2012c). Exports to Iraq have increased so fast that 

Iraq became the second export destination following Germany in 2009. 

Agri-food trade with North African countries has been stagnant at low levels on the import side. 

Exports to North Africa increased by 2.5 times, reaching USD 400 million in 2009. Imports from the 

Turkic Republics have been increasing faster than exports. The importance of Russia in the north has 

been increasing as an export destination. Grain imports from Russia and Ukraine display an increasing 

trend with some fluctuations depending on the harvest conditions in Turkey. USA’s share in imports is 

declining due to increasing competition from Turkic Republics, Russia and Ukraine in cereals. Exports 

to South American Countries remain negligible. However, they are becoming the major source of 

imports in oilseeds and oilseed products. 
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Source: TurkStat (2012c). 

Figure 1: Agri-food Trade of Turkey, 1999-2011 (USD million, percent) 
 

Agri-food exports of Turkey are not highly diversified. The concentration on a few sub-sectors appears 

to be remarkable. Edible fruits, nuts and vegetables make up around 40 percent of exports. Another 20 

percent of exports are processed fruit and vegetable products. Increasing trend is observed in cereals 

preparations, especially wheat flour. Various agricultural raw materials, particularly raw hides and 

skins, leather, textile fibers and fiber scrap, take precedence in agri-food imports, with more than half 

of the total. Cereals and cereal products, animal feed, tobacco and tobacco products, animal and 

vegetable oils, fats and waxes; oilseeds and pulses complete the agricultural imports. Major imported 

products are oilseeds and vegetable oil. Despite generous domestic subsidies to the production of 

oilseeds, this sector’s share in total imports remained at around 30 percent. 

The dynamic nature of the agri-food exports needs to be praised given rather restricted space left to the 

exporters. Basically, Turkey is permanent importer in oilseeds and cotton, and it acts like occasional 

importer of other agricultural commodities in case of domestic supply shortages. Most of those 

imports originate from USA, EU-27 and South America. The major destination for the exports of final 

products is EU-27, Near and Middle Eastern countries and Russia. 

3 Dynamic CGE Model for Turkey: Data and Scenarios 

Trade relationship between Turkey and EU has been shaped mainly by the CU Decision in 1996. The 

benefits and costs of the agreement have been the topic of many studies in the literature since then. 

Starting from 2000, a significant effort is also devoted to the possible economic effects of trade 

liberalization between EU and Turkey either in the form of full accession or as a result of extending 

CU to agricultural products. Although there is no clear conclusion from this literature, some general 

results can be derived.  

The foremost asked question in the literature about full trade liberalization between EU and Turkey is 

about the sign and size of possible welfare effects. Most of the studies reports around 0.5% welfare 

gain or GDP increase under agricultural trade liberalization scenarios  (Eruygur, 2006; Harrison, 
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Rutherford, & Tarr, 1997; Lejour, Mooij, & Capel, 2004; Mercenier & Yeldan, 1997; Ozer & Ozcelik, 

2009). On the other hand, a deeper integration to EU is reported to sustain higher levels of gain for 

Turkey. Improved EU market access (Harrison et al., 1997), abolition of nontariff barriers by Turkey 

(Mercenier & Yeldan, 1997; Zahariadis, 2002), including Turkey in CAP payments (Eruygur, 2006; 

Nowak-Lehmann, Herzer, Martinez-Zarzoso, & Vollmer, 2007),  creating a sustainable competitive 

environment (Bayar, Diao, & Yeldan, 2000), sustaining a flexible labor market (De Santis, 2000),  

advancement of the national institutions and free mobility of the labor force (Lejour et al., 2004), 

taking into account the scale economies (Sulamaa & Widgrén, 2006), timing of liberalization (Acar, 

Afyonoglu, Kus, & Vural, 2007), harmonization with the EU’s sanitary and safety standards (Oskam 

et al., 2004)  are reported to increase the gains from trade liberalization for Turkey. However, few 

studies reported either insignificant total effect (Augier & Gasiorek, 2003; Cagatay, Saunders, & 

Amor, 2001; Cakmak & Kasnakoğlu, 2003; Grethe, 2004a) or even welfare losses (Bekmez, 2002) for 

Turkey. Hence, depending on the models and assumptions about the way trade liberalization is 

implemented, it can be stated that an extension of CU to agricultural sector would result in a welfare 

gain between 0.5 to 1.5 percent annually. 

The winners and losers from agricultural trade liberalization are also heavily investigated. The 

outcome usually depends on the scale and structure of the model. Partial equilibrium models give a 

clear answer for the distribution of welfare gain from trade liberalization across producers and 

consumers. Producers are generally reported to be losing, while consumers gain (Cakmak & 

Kasnakoğlu, 2003; Grethe, 2004a; Oskam et al., 2004). Main reason for this is the declining producer 

prices as a result of liberalization. However, this effect is not uniform across all producers (Oskam et 

al., 2004). Crop producers are generally worse off (Fellmann, Leeuwen, & Salamon, 2011) while 

effect on livestock producers’ welfare is ambiguous. Çakmak & Kasnakoğlu (2003), Grethe (2004) 

and Eruygur (2006) reports negative effects while Fellmann et al. (2011) and Leeuwen et al. (2011) 

report positive effects. Consumers’ gain is not uniform, too. De Santis (2000) reports that urban 

population would be better off, while rural population is likely to be worse off under CU, although the 

effect on income distribution across income groups would be negligible.   

Studies employing global or multiregional CGE models answer the same questions for countries or 

group of countries. Global effect of agricultural trade liberalization between Turkey and EU is found 

to be negligible (Sulamaa & Widgrén, 2006). Change in EU welfare is insignificant whether it is 

positive (Alessandri, 2000; Augier & Gasiorek, 2003; Zahariadis, 2002) or negative (Acar et al., 2007; 

Adam & Moutos, 2008; Alessandri, 2000; Francois, McQueen, & Wignaraja, 2005). These effects are 

not uniform within EU, too: Southern European countries are more likely to lose while northern 

European countries win, since Turkey’s main competitors are Southern European countries (Nowak-

Lehmann et al., 2007; Sulamaa & Widgrén, 2006).  

The findings about the effects on trade are also ambiguous. There is no doubt that the overall effect on 

volume of trade between Turkey and EU will increase (Bekmez, 2002; De Santis, 2000; Lejour et al., 

2004) implying trade diversion toward the EU (De Santis, 2000). Some studies report that Turkey will 

become net importer in crops (Cagatay et al., 2001) while others state that crop exports will increase 

more than its imports (Cakmak & Kasnakoğlu, 2003; Grethe, 2004a; Ozer & Ozcelik, 2009); others 

assert that Turkey will be net importer of livestock products (Grethe, 2004a). Almost all find that fruits 

and vegetable exports will increase (Cakmak, 2007; Eruygur, 2006; Nowak-Lehmann et al., 2007).  
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To sum up, trade liberalization is expected to increase the welfare of Turkey, especially through its 

effects on consumers. However, the findings in the literature are quite diverse and sensitive to the data 

and method of analysis. Most of the studies rely on quite old databases such as GTAP with base year 

of 1997, long before CU become fully effective. Almost all studies employ static models by ignoring 

the dynamic aspect of the problem. Thirdly, employed CGE models lack a detailed disaggregation of 

agriculture, while partial equilibrium models ignore the feedback effects.    

3.1 Description of the model 
The model used in this study is an extended version of the CGE model developed in Dudu & Cakmak 

(2012). It consists of production activities, households, firms, government and main trading partners of 

Turkey as main economic agents and attempts to model the behaviors of these agents and their 

interactions with a well-established algebraic framework.  

Main sectors of Turkish economy are each represented with one production activity using labour, 

capital, rainfed land, irrigated land and water together with intermediate inputs supplied from other 

sectors. The production is done according to a nested production function. The first step of the nest 

employs a Leontief type production function between irrigated land and water to reflect the 

complementarity between these two factors. Water-irrigated land composite then enters in a CES 

production function together with the other factors of production. Then the factor composite enters 

into another CES production function with a composite intermediate input that is produced by a 

Leontief production function of the intermediate inputs used by the activity. A detailed description of 

the production structure can be found in (Dudu & Cakmak, 2012).  

The output of the activity is supplied in domestic markets for intermediate input use or final 

consumption as well as in the international markets as exports of Turkey. Activities pay taxes to and 

receive subsidies from the government. 

The value added created by capital is paid to firms as income. Firms further receive transfers from 

government and rest of the world. This income is used to pay capital earnings of the households, 

institutional taxes to government and profit transfers to the trading partners. 

Households receive the value added created by labor, land and water as income directly, while capital 

income is received through the firms. Households also receive transfers from government and rest of 

the world. Household income is used for consumption, paying income taxes and savings. Consumption 

is modeled with a linear expenditure system where the households receive utility from the part of the 

consumption that is above a subsistence level of consumption.  

Leisure is also included in the utility function. To overcome the calibration difficulties, we used the 

number of people who are in the work force, but are not looking for jobs as an indicator of leisure. 

People who are not in the workforce (students, housewives, retired people, etc.) are taken as a proxy 

for the subsistence level of leisure. Although this approach can model the labor supply decision of 

household, labor force participation decision is still exogenous in the model since it is impossible to 

endogenize the subsistence level of leisure in this framework. Hence we define a “rule of motion” for 

the labor force participation. Labor force participation responses to changes in real wage. A detailed 

account of the implemented utility maximization framework can be found in (Dudu & Cakmak, 2012).  

Saving behavior of the household is not determined by utility maximization but is determined by the 

closure rule. We assume an investment driven saving behavior at the macro level while the 
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adjustments in absorption is spread to the all components uniformly. Hence the share of investment in 

absorption is fixed; saving rates of the agents are uniformly scaled to finance the investment (Löfgren, 

Harris, & Robinson, 2002).   

There is no behavioral assumption about the government. Government collects taxes and receives 

transfers from the rest of the world. Government income is used for government consumption, 

savings, transfers to domestic institutions and rest of the world and the share of these in total 

absorption are constant. We assume that government savings are flexible while the tax rates are fixed.  

Rest of the world account consists of five trading partners who supply imports and demand exports, 

make and receive transfers and invest in Turkey. Imports follow Armington specification while 

exports are modeled with a CET approach. Accordingly, imported commodities are no perfect 

substitutes of domestic alternatives and the relationship between demand for domestic and imported 

commodities is managed by substitution elasticity. In the same way the share of export supply in 

domestic production is also managed by a constant elasticity of transformation function. Foreign 

savings are always equal to the difference between value of imports and exports to balance the current 

account deficit. The transfers to and from domestic institutions are constant shares of their incomes. 

We assume that foreign exchange rates for all trading partners are fixed while the foreign savings are 

free to adjust. 

3.2 Description of Data 
Social accounting matrix (SAM) used in this study follows from Dudu & Cakmak (2012). We made 

three modifications in the SAM. Regional SAM in Dudu & Cakmak (2012) is aggregated to the 

national level. Secondly, the aggregated agricultural activity in Dudu & Cakmak (2012) is 

disaggregated into 13 activities: wheat, maize, rice, other cereals, oilseeds, sugar beet, other field 

crops, fruits, vegetables, dairy, meat, other livestock and other agricultural production. Lastly, foreign 

trade has been enriched to five trading partners that supply imports and demand exports, make and 

receive transfers and invest in Turkey. The rest of SAM contains 4 manufacturing activities (food, 

textiles, energy and other manufacturing production) and 2 services (private and public services).  

Disaggregation of agricultural sectors are done according to the production statistics for 2008 

(TurkSTAT, 2012a). We first assumed that input-output (I/O) shares of all agricultural activities are 

same as the aggregate agriculture presented in the most recent I/O table (TurkStat, 2012b). We then 

made several adjustments for the agricultural sector according to the following assumptions:  

- Crop production activities do not use the commodities of other crops as intermediate input, but 

they use only their own commodities as intermediate input 

- Milk and meat production activities use the output of other livestock production activity which 

mainly covers the livestock growing 

- Other Livestock activity uses wheat, maize, other cereals and sugar beet as input since these 

sectors are the main feed suppliers to the livestock sector.  

- Agricultural activities do not use any textiles or public services commodities. 

- The I/O table for agricultural sector is balanced by increasing the intermediate input use of 

food production activity from the agricultural activities. Hence a significant part of the 

intermediate input supply of agricultural activities is used by food production.  

- Textiles production activity use inputs only from other cereals and other field crops 

commodities.  
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- Energy sector receives input from sugar beet production, to reflect the small amount of ethanol 

production in Turkey.  

- Minor adjustments are made to balance the other sectors in the I/O table. 

- Value added of land is calculated from the rent data for irrigated and rainfed land obtained 

from the farm household survey data (G&G Consulting et al., 2005) and cultivated land area 

data (TurkSTAT, 2012a) for each of the 81 provinces, and aggregated at the national level. 

The share of irrigated land in total cultivated land is obtained from the agricultural master 

plans of 81 provinces (Ministry of Food Agriculture and Livestock, 2012). These shares are 

then used to find the total irrigated land at national level. We assume that the share of irrigated 

and rainfed land is same across different crops, since there is no data at crop level about use of 

irrigated land. However we used a priori information on irrigated and rain-fed land use by 

taking into account the fact that sugar beet, rice and vegetables are never produced on rainfed 

land.  

- Value added of water is calculated from the difference between the rent of rain-fed land and 

irrigated land for 12 NUTS-I regions from G&G Consulting et al. (2005).  

Agricultural subsidies are calculated from OECD (2011) and introduced to the SAM  as negative 

activity taxes. Capital value added account is adjusted accordingly. 

Households do not directly consume wheat, maize, other cereals, oilseeds, sugar beet, other field 

crops, other livestock and other agricultural production activities. Outputs of these activities are used 

as intermediate inputs, mostly by food production activity. Outputs of rice, fruits, vegetables, milk and 

dairy production activities are consumed directly by households. We assume that government does not 

consume any agricultural products. Resulting consumption pattern shows that services and 

manufacturing constitutes 53 and 15 percent of total consumption. 24 percent of consumption is 

composed of agrifood commodities of which 17 percent originates from processed food. Textile 

consumption is 8 percent of total consumption.  

ROW account is disaggregated into 5 trading partners: EU27, MENA, North America, Other Europe 

and the Rest of the World (ROW). Countries in these regions are same as (TurkSTAT, 2012c). 

Distribution of imports across trading partners is done according to foreign trade statistics (TurkSTAT, 

2012c). We made minor adjustments in savings-investments account to balance the difference in trade 

accounts. 

Tariffs are recalculated according to GTAP data. Since the reported amount of tariffs revenue is lower 

than the revenue obtained when GTAP tariff rates are implemented, we made minor adjustments in the 

SAM. Changes in capital and government transfers to firms are insignificant compared to the initial 

levels of these accounts. A close inspection of implemented tariff rates (Appendix Table A.1) shows 

that Turkish protection against EU imports is already low compared to the other regions. The 

protection is especially high in dairy products and meat while fruits imports are also heavily taxed. 

High protection against the other regions is likely to create a trade diversion towards EU products in 

case of trade liberalization. The main competitor of EU27 countries in Turkish imports market is other 

European countries. According to the baseline data, Turkey’s imports of cereals and fruits from other 

European countries are higher than the amount of imports of these commodities from EU27.  

Foreign savings and transfers from firms to trading partner accounts are distributed across trading 

partners according to the foreign direct investment data (General Directorate of Foreign Capital, 



10 

 

2009). Transfers from trading partners to households (i.e. mainly workers’ remittances) are distributed 

according to World Bank (2012). Transfers from trading partners to the firms are distributed according 

to the foreign direct investment of Turkey in other countries (OECD, 2012). In doing so we assume 

that the money transferred from abroad to the firms are mainly profits of firms abroad and they are 

proportional to the investment abroad.  

Rest of the accounts in the SAM are obtained by aggregating the SAM developed in Dudu & Cakmak, 

(2012) over the regions. A detailed description of the compilation method and assumptions for the 

other accounts can be found in Dudu & Cakmak (2012).  

3.3 Description of the Scenarios 
We follow the scenarios developed in Kavallari, Rau, & Rutten (2012) to simulate the possible trade 

liberalization and deep integration options of Turkey. Summary of the scenarios is given in Table 2.   

Table 2: Overview of the scenarios 
Scenario Assumptions 

BASE: Baseline scenario 0.9% population growth 

0.8% TFP growth in Agricultural Activities 

1.06% TFP growth in Manufacturing Activities 

0.4% TFP growth in Services 

Natural resource growth equals 25% of growth of capital 

Capital output ratio is 4.2 

TRF: Tariff Elimination BASE 

+ Elimination of the tariffs imposed on imports from EU27 by Turkey 

ACC: EU Accession  TRF 

+ Elimination of NTMs. 

+ Elimination of tariffs imposed on Turkish exports by EU27  

+ Doubled agricultural subsidies 

+ CAP payments to Turkey 

TFP: Total Factor Productivity 

Increase 

BASE 

+ Increase in TFP of agricultural and food production activities 

 

Baseline Scenario 

Baseline scenario is a reference scenario for the other simulations in which we try to mimic the growth 

of the economy over the period 2008 and 2020. 

In the baseline scenario, we assume that population will grow by 0.9 per cent annually. The 

subsistence consumption levels are automatically updated to reflect the increase in population. 

Accordingly, labor force adjusts to the population growth endogenously by taking into account the 

change in real wages. Labor force growth is close to the population growth at the beginning but the 

rate of increase declines over time.  

We assume that total factor productivity (TFP) increases by 0.8% in agricultural activities, 1.06% in 

industrial sectors and 0.4% in services, annually. We use the yield projections for wheat presented in 

Bruinsma (2003) and reported in Kavallari, Rau, & Rutten (2012). Accordingly we assume that TFP 

growth in services is half of the increase in agricultural activities, while the industrial TFP growth is 

2.65 times the TFP growth in services.  
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Capital growth is also endogenous in the model. Hence, growth in capital stock is determined by the 

dynamic equations described in the Appendix. Default capital/output ratio (4.2) is calculated from 

Ministry of Development (2012). Depreciation rate is assumed to be 3%.  

The growth in rainfed land and industrial water are equal to the 25 per cent of the growth in capital 

stock. The growth of irrigation water supply and irrigated land are endogenous since they are assumed 

to be mobile and their supplies are elastic.  

Trade Liberalization Scenarios 

Two different scenarios are implemented for trade liberalization between Turkey and EU. First, we 

assume that all tariffs implemented by Turkey to EU imports are unilaterally eliminated on top of the 

Baseline scenario. We call this scenario as the Tariff Elimination scenario (TRF).  

Secondly, we simulate accession to EU scenario where tariffs are eliminated bilaterally between 

Turkey and EU. NTMs are also eliminated. To simulate this effect, we increased the price of Turkish 

exports to EU by the amount of tariffs imposed by EU27 (Table A.2).Subsidies to agriculture are 

doubled and the difference in the subsidies is transferred from EU to Turkish Government to mimic 

the possible effects of inclusion of Turkey in the CAP. The total amount of transfers starts with USD 

1.4 billion and gradually reaches USD 1.9 billion. This figure is close to the estimates of CAP 

transfers reported by Grethe (2004b). 

TFP growth 

Additional TFP growth is imposed on the agricultural production. In the medium-run that may be 

possible by just decreasing food waste including post-harvest losses in agriculture. Food waste is an 

important problem in Turkey with 1 to 5 per cent losses from field to processing (TurkSTAT, 2012a) 

and 5 to 9 per cent losses in processing and consumption (Pekcan et al., 2006). In this scenario the 

effect of decreasing food waste in production is equivalent to an increase in total factor productivity. 

The TFP shocks introduced to the model are given in Table 3.  

Table 3: Food waste in production (percent) 
  Food Waste (%)    Food Waste (%)  

Wheat 5.0 Fruits 5.0 

Maize 3.5 Vegetables 5.0 

Rice 2.0 Dairy 2.0 

Other Cereals 1.6 Meat 1.0 

Oilseeds 3.0 Other Livestock 1.0 

Sugar 3.0 Other Agriculture 3.0 

Other Field Crops 3.0 Food Processing 7.0 

Source: TurkSTAT (2012a) 

4 Simulation Results 

In this section we present the main conclusions from the simulation results and explore the main 

drivers of change to derive policy implications. Since variation in the results over time is not 

significant, we generally report the changes in the final year of simulations, namely 2020, as 

difference from the baseline. In the following subsection we will give a comparative overview of 

macro results obtained from all scenarios. We will scrutinize the specific results of the scenarios in the 

subsequent sections.  
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4.1 Overview of the results 

The results are largely consistent with what has been suggested in the literature and provide important 

insights about the main drivers. Figure 2 shows the equivalent variation (EV)
3
 which is an indicator of 

welfare gains for the households under all scenarios. EV is almost three times higher under accession 

scenario compared to the TRF scenario. Although this is expected the difference is significantly higher 

than the transfers made from EU to Turkey. This justifies the findings in the literature about the 

importance of accession for trade liberalization in agriculture. The effect of TFP scenario yields the 

highest welfare gain for the consumers.  

Figure 2: Equivalent variation in 2020 (billion USD)  

 
Source: Model Results 

The reflection of the welfare gains to GDP is generally small (Figure 3). Change in GDP is significant 

only under TFP scenario. Notice that trade liberalization scenarios are related to the consumer side of 

the economy. The link between these shocks and GDP is indirect, while TFP scenario directly affects 

the production side and the value added. Hence, the changes in tariffs are not fully transmitted to the 

production side of the economy. The impacts are generally absorbed by the substitution mechanisms 

in trade, consumption and production.   

                                                       
3 More formally, EV shows the minimum payment that the consumer would require for foregoing the welfare gains under the relevant 

scenario. The calculations are adapted from Sadoulet & Janvry (1995). 
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Figure 3: Real GDP over time (Difference from Baseline)  

 

Source: Model Results 

Figure 4 shows the decomposition of GDP change. Most important drivers of the change in GDP are 

private consumption, imports and exports. Contributions of government consumption and fixed 

investments are ignorable. 

Figure 4: Contribution of GDP components to the GDP change in 2020 (percentage deviation 

from baseline) 

 
Source: Model Results 

Contribution of changes in private consumption and trade to GDP change are in the opposite 

directions under all scenarios. Exports contribute negatively, implying a deteriorating value of exports 

under the ACC scenario where the prices of exports to EU27 countries are increased. This is mainly 

due to the declining total export that  is mainly caused by the decline in exports to the regions other 

than EU27.  
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Overview of the simulation results suggests that trade liberalization in agriculture is likely to have a 

limited overall effect under the current structure of Turkish economy. Welfare gains are positive but 

not as high as expected for the consumers. On the production side, total value added created does not 

change much from the baseline implying a limited feedback effect. The main drivers of change in the 

GDP are imports and domestic consumption. The positive contribution of domestic demand is 

overwhelmed by the negative effects of imports on GDP.   

4.2 Trade Liberalization between Turkey and EU 

We simulate two trade liberalization scenarios: First a unilateral trade liberalization by Turkey (TRF), 

and then an accession scenario (ACC) where non-tariff measures (NTM) are also eliminated and 

Turkey is included in CAP payments.  

The most prominent effect of trade liberalization is observed in domestic prices. Prices decline for all 

agricultural commodities under unilateral trade liberalization except for sugar beet of which price 

change is close to zero. Prices also decline significantly under ACC scenario with the exception of 

vegetables, meat and other agricultural with almost no change in prices. Non-negative changes in the 

prices of meat and other agricultural commodities are driven by the inability of agricultural sector to 

increase production despite the increasing demand due to substitution effects.  

Changes in prices are generally more significant under ACC scenario. Prices of wheat and other field 

crops declines more than 5 percent, while oilseeds price falls by more than 3 percent. Size of the price 

changes are directly related to the protection level. The higher the protection is the more significant the 

effect is.  

Figure 5: Domestic prices of agricultural commodities in 2020 (percentage deviation from 

baseline) 

 

Source: Model Results 

Figure 6 shows the sectoral decomposition of the change in imports.  Imports of almost all sectors 

under all scenarios increase. Increase in services import is relatively small compared to the 

manufacturing and agriculture. Manufacturing imports increase significantly under all scenarios and 

almost half of the total increase in all cases is due to manufacturing. Increase in agricultural imports is 

higher than the increase in manufacturing imports under TRF scenario, while under ACC 
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manufacturing imports is higher. That is, increasing the subsidies in agriculture, which should 

eventually boost the agricultural production under ACC scenario, causes manufacturing production to 

decline and this decline is compensated by imports.  

The most significant increase is in wheat, dairy products and other cereals among the agricultural 

activities. Oilseeds and maize imports declines slightly under TRF, but the decline becomes relatively 

high under ACC scenario. The underlying reason is the fact that level of protection on these 

commodities is already low in the baseline and hence they become relatively more expensive under 

trade liberalization compared to the other agricultural commodities.  

 

Figure 6: Change in total imports in 2020 (difference from Baseline, billion USD)  

 
Source: Model Results 

Figure 7 shows the change in imports of the commodities for which the changes in imports from EU27 

countries are very high. Imports of other cereals, which are heavily protected in Turkey, increase more 

than three times. Dairy and meat products follow with more than 140 percent increase. Increase in 

wheat and rice imports is around 100 percent. Food and fruit imports increase by 50 percent. These 

rates are directly proportional to the amount of protection in the baseline. The more a product is 

protected, the more the increase in its imports after the trade liberalization. Percentage changes in 

imports are close under both scenarios.    

The increase in the imports of other cereals is mainly due to the fact that it is traded thinly from EU27 

countries in the base year, and this trend continues under the baseline. Further, the return on other 

cereals is lower compared to the other agricultural products. Hence, once the import price of other 

cereals declines as a result of trade liberalization, substitution of its production with other commodities 

and its consumption with imports is inevitable. Factors of production are mostly diverted to the 

Dairy Dairy 

Wheat 
Wheat 

Oth. Cereals 

Oth. Cereals 

Manufact. 

Manufact. 

Services 

Services 

-1

1

2

3

4

5

6

TRF ACC

C
h

an
ge

 in
 S

ec
to

ra
l I

m
p

o
rt

s 
(b

ill
io

n
 U

SD
) 

Services

Food

Manufact.

Other Livestock

Other field Crops

Oth. Cereals

Other Agriculture

Wheat

Vegetables

Rice

Oil Seeds

Dairy

Meat

Maize



16 

 

oilseeds and maize production from the production of other cereals. Increase in imports of dairy and 

meat production are consistent with what is reported in the literature. The insignificant effect on 

livestock imports is mostly due to low substitutability of imported livestock with the domestic 

production.  

 

Figure 7: Change in imports from EU27 in 2020 (percentage deviation from baseline) 

 
Source: Model Results 

The significant increase in imports from EU27 causes imports from other trading regions to decline 

showing a significant trade diversion (see Figure 8). This effect works in two steps. As import price of 

EU27 commodities falls as a result of trade liberalization, imports from the other regions become 

uncompetitive. Further, declining import prices also decrease the domestic prices which make the 

domestic products more competitive compared to the imports from the other regions.  

Cereal trade with other trading partners declines significantly. Under accession, the effects get higher 

since the effects of trade diversion combines with the effects of increasing domestic production. 

Wheat, rice, other field crops and food trade seems to be the most affected. Trade diversion is most 

significant for these commodities.  
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Figure 8: Change in imports from other regions in 2020 (percentage deviation from baseline) 

 
Source: Model Results. 

The change in exports differs considerably depending on the scenario. The effects are negligible under 

TRF scenario
4
. Under ACC scenario, exports of rice, food, maize, fruits and oilseeds and other field 

crops increases significantly. The difference between ACC and TRF scenarios are mainly due to the 

dynamics of the domestic markets for agricultural commodities. Under TRF, exports do not change at 

all since demand for Turkish exports is not affected from unilateral trade liberalization. However, 

under ACC scenario both increasing demand due to elimination of NTMs and increase in 

competitiveness of main Turkish staples due to increasing domestic support boosts exports.  

Figure 9: Change in exports in 2020 (percentage deviation from baseline) 

 
Source: Model Results.  

                                                       
4 The changes are same for all trading partners due to the constant CET elasticity; hence product specific results are similar to the EU27 

given in figures.   
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Figure 10: Change in exports to Non-EU in 2020 under TRF scenario (percentage deviation 

from baseline) 

 
Source: Model Results.  

 

Change in exports to the rest of the trading partners under TRF and ACC scenarios differ substantially 

for wheat, maize, oilseeds, other filed crops and food. This implies that the real driver of the change in 

exports to the rest of the world is the increase in subsidies. Since the difference is quite substantial, we 

report the results in separate figures (Figure 10 and Figure 11). Under TRF scenario, exports of wheat, 

rice, other cereals and dairy products decline while maize, oilseeds, other field crops and food 

increase. This is due to the fact that effects on exports are totally indirect and are driven by the 

domestic price changes. Hence, the exports of the commodities increase if the prices of those 

commodities decline as a result of trade liberalization. On the other hand, rising export prices 

contributes to the increase in domestic prices but this effect is not very significant to create a trade 

diversion, as it does in case of imports. On the other hand, under ACC scenario, exports of wheat and 

dairy products increase while the change in exports of maize, oil seeds and other field crops become 

prominent with 12 to 30 percent. Subsidized commodities become more competitive in international 

markets and hence exports boosts significantly if the increase in the subsidies is very high. That 

means, the CAP payments that are transferred to the Turkish farmers is likely to increase the exports 

not only to EU27 countries but also to the other regions.  
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Figure 11: Change in exports to Non-EU in 2020 under ACC scenario (percentage deviation 

from baseline) 

 
Source: Model Results.  

The effect of trade liberalization on agricultural production is significant compared to the baseline. 

Cereals are generally more affected compared to the other activities, especially under ACC scenario. 

Production of wheat, rice and other cereals decline while maize and oil seeds increase. Production of 

highly protected cereals declines between 2 and 4.5 per cent. The declines get smaller while increases 

get higher as the degree of integration improves. The main driver of this change is the fact that 

consumers substitute the imports to domestic products, as import prices decline. Although one may 

expect export demand to increase and drag up the production, this effect is quite limited under ACC 

scenario. Further, doubling the subsidies also does not help to stop the decline although the decline 

becomes significantly low.  The upsurge in maize and oilseeds production is significant especially 

under ACC scenario. See that current protection in these commodities is not high and with the 

increasing subsidies their competitiveness significantly increase. Further, since EU’s protection in 

these commodities is also low, the boost is not due to the increasing price of exports. Increase in the 

production of fruits and vegetables are relatively small. This is in contradiction with what is suggested 

in the literature. Fruits and vegetable production is expected to boost due to increasing demand for 

exports from EU, at least with the removal of non-tariff measures or in case of accession. However, 

the increase in exports has a limited impact on production since the share of exports in production is 

already high and the protection is low in the base year.  
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Figure 12: Change in agricultural production in 2020 (percentage deviation from baseline) 

 
Source: Model Results 

Production in the other sectors is also affected from the trade liberalization. In general manufacturing 

production declines except for the food production which uses agricultural outputs as input. On the 

other hand, services production increases slightly. The effects are again higher under ACC scenario. 

The main drivers of the change in manufacturing production are decreasing export demand due to 

increasing relative price of manufacturing goods. Secondly, intermediate input demand also declines 

significantly due to deterioration in agricultural production and manufacturing production itself. Food 

production, on the other hand, rises under trade liberalization, especially under ACC scenario. This is 

expected with the decreasing prices of agricultural commodities which are the main inputs for the food 

production. Hence, the imported agricultural products are mainly used to produce food commodities.  

Figure 13: Change in production of other sectors in 2020 (percentage deviation from baseline) 

 
Source: Model Results 

Total factor use under trade scenarios is given in Figure 14Error! Reference source not found.. The 

change in labou, rainfed land and water employment is insignificant. Capital accumulation increases 
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under all scenarios. This is due to the increasing investment. The effects on irrigated land and 

irrigation water employment are different for ACC and TRF scenarios. Increasing the agricultural 

subsidies under ACC scenario, boosts the employment of these factors while, trade liberalization 

without the CAP payments causes a significant fall. The underlying reason is the increasing 

substitution of domestic commodities with cheaper imports which brings about an upsurge in the 

employment of the factors with a flexible employment closure. Effect of factor employment on 

household income is rather small with 0.1 percent under TRF scenario and 0.5 percent under ACC 

scenario.  

Figure 14: Total Employment in 2020 (percentage deviation from baseline) 

 
Source: Model Results 

Consumption increases under both trade liberalization scenarios as a result of declining agro-food 

prices and increasing –or at least non-decreasing– household incomes (Figure 15). However the 

changes are negligible under TRF scenario while rather significant under ACC scenarios. The most 

prominent increases occur in rice, milk, processed food, manufacturing and services sectors. 

Manufacturing and services constitute almost 60 percent of the total consumption and hence increase 

in their consumption is normal despite the slight increase in their prices, taking into account the 

income effect. Increases in the consumption of the other commodities are due to the declining 

domestic prices and is mainly driven by substitution effects.  
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Figure 15: Consumption in 2020 (percentage deviation from baseline) 

 
Source: Model Results 

Increasing food consumption can be considered as an indicator of increasing food security as this 

would ensure the availability of more food for the population. On the other hand while Turkey is net 

exporter of food in the baseline, the situation does not change much under trade liberalization. The 

ratio of food exports to imports declines to 1.67 under TRF and 1.79 under ACC from the 1.83 of 

baseline. As described above this is due to the higher increase in food imports compared to the food 

exports. Thus, the source of increase in food consumption is not production but imports. Import share 

in consumption increases while a larger part of the production is exported under all scenarios. 

However the difference between the value of imports and production, and the values of exports and 

consumption also increases. This leaves more intermediate inputs for the food industry and hence 

improves food security.  

Figure 16: Food security indicators in 2020 (percentage deviation from baseline) 

 
Source: Model Results 
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4.3 TFP Growth 

Immediate impact of increasing TFP is a boost in the production of agricultural commodities. The 

increase is between 2.5 and 6.3 percent for crops while it varies between 1.8 and 2.4 percent for 

livestock related activities (Figure 17). The highest increase is in oilseeds, wheat and maize. Simulated 

TFP increase in these activities is relatively higher with 5 percent for wheat and 3 percent for the 

others. However the size of shock cannot explain the relatively higher increase since TFP growth in 

these activities is same with many others such as fruits, vegetables, other field crops etc... The 

underlying reason is the structure of production. Activities that can substitute factors with intermediate 

inputs easily can increase their production more while others fail to do so since if an activity cannot 

substitute intermediate inputs with factors; the production increase is limited with the availability of 

factors, especially the rainfed land of which supply is fixed.  

Production of service sectors increases although there is no TFP growth for these sectors. Service 

producers benefit from the increase in prices (see Figure 19) caused by a boosting demand. Increasing 

household income elevates the demand for services since share of services in household demand is 

substantial. Service providers can afford employing more labor and capital due to the rising output 

prices even if the prices of these factors increase.  

Figure 17: Production in 2020 (percentage deviation from baseline) 

 
Source: Model Results 

Expansion in agriculture and services production occurs at the expense of manufacturing production. 

This is due to the link between agricultural activities and manufacturing through the factor and 

intermediate input markets. Increasing productivity in agricultural activities causes the value of 

marginal product of factors to increase which in turn allows agricultural producers to pay higher wages 

to factors. This means a shift in the factor demand and hence an increase in real wages. Consequently, 

factors of production are mobilized towards agricultural sectors and factor costs of manufacturing 

increase. This is verified by the factor employment under TFP scenario presented in Figure 18. This 

effect occurs in capital employment as a result of dynamic adjustment process that allocates higher 

share of gross fixed capital formation to the sectors that are more profitable. Since agricultural 

activities become more productive under TFP scenario, a greater portion of the capital is devoted to 

agriculture. 
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Figure 18: Factor Use in agriculture 2020 (percentage deviation from baseline) 

 

Source: Model Results 

Prices of agricultural commodities decline in response to the upsurge in production (Figure 19). The 

most prominent increase is in fruits and vegetables. This may seem surprising since production of 

these commodities is not as high as the other agricultural commodities. Note that factor use in fruits 

and vegetables also declines together with an increase in production. That means fruit and vegetable 

producers benefit most from a productivity increase. They manage to avoid the increasing factor prices 

by substituting intermediate inputs with factors of production. Hence they can supply more output 

with lower prices.  

Figure 19: Prices in 2020 (percentage deviation from baseline) 

 
Source: Model Results 

Trade effects are quite significant under TFP scenario. The changes are generally proportional to the 

change in prices. Exports of all agricultural commodities and food products increase significantly. The 

most significant increase is in wheat, oilseeds, maize and food products within the range of 10 to 18 
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percent. Agricultural commodities become more competitive in the international markets as a result of 

productivity increase. Effect on imports is rather limited and is generally managed by the 

substitutability of domestic commodities with the foreign counterparts. Most significant decline in 

imports is in wheat, fruits and vegetables and food products as these commodities are the ones that 

benefit most from the TFP increase. On the other hand, imports of oilseeds, dairy products and 

oilseeds increase slightly while manufacturing and textiles imports increase significantly. This is due 

to the declining production which is compensated by imports.   

Figure 20: Trade in 2020 (percentage deviation from baseline) 

 
Source: Model Results 

5 Concluding Remarks 

The results suggest that Turkish economy is capable of accommodating the adverse effects of trade 

liberalization. Even the highest levels of welfare effect are around 0.5 percent of baseline household 

consumption. As expected, changes in GDP are small in all scenarios.  

Imports from EU27 countries increase significantly and this causes domestic prices to decline under 

the trade liberalization scenarios. Consequently, production levels of agricultural commodities fall. 

Since the decline in domestic prices is lower than the tariffs imposed to the other trading regions, 

prices of agricultural imports from the other regions become relatively expensive causing volume of 

trade to decrease. This causes aggregate imports to decline. Hence, trade liberalization with EU causes 

a trade diversion effect and decreases imports from other trading regions. Food consumption increases 

under trade liberalization implying an increase in food security. 

TFP increase in agricultural production boosts the production of all agricultural commodities causing 

their prices to fall and exports to increase. The competition for the factors drives the final magnitude 

of the change and the ability of activities in substituting intermediate inputs with factors becomes 

crucial.  
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A. Appendix 

A.1 - Dynamic Process of the Model 

Following (Thurlow, 2004), recursive dynamic process is introduced into the model by capital 

accumulation, productivity, population and labour force growth.  

The amounts of aggregate and sectoral capital in the current period are given respectively by:  

  1 1t t tK K R   (1) 

  , 1, ,1t A t A t Ak k r   (2) 

where  
,t Ak  is the amount of capital used in the activity A  while tK  is the amount of aggregate 

capital stock
5
. Ar  is annual growth rate of capital stock used in activity A   while R  is the annual 

growth rate of aggregate capital stock. Annual growth rates are calculated by  

 t
t t

t

D
R

K
    (3)  

 ,

, ,

,

t A

t A t A

t A

d
r

K
   (4) 

where tD  is the change in real aggregate capital stock and 
,t Ad  is the change in real sectoral capital 

stock while t  and t  are corresponding depreciation rates. Change in aggregate capital is calculated 

as  

 ,
t

t F t

t

GFCF
D

P
  (5)  

where 
,F t  is the investment share of  capital type F  in total investment. Since we have only one type 

of capital t  is always 1. tGFCF  is gross fixed capital formation and tP  is the price of aggregate 

capital. Gross fixed capital formation is simply the value of investment in the previous period.    

 , , t t C t CC
GFCF PQ QINV  (6)   

where 
,t CPQ is the price of commodity C , 

,t CQINV is the amount of good C used for investment. 

Price of aggregate capital in Equation (5) is calculated as  

 , ,t t C t CC
P PQ B  (7) 

where 
,t cB  are the shares of investment goods in aggregate capital and is calculated as  

 
,

,

,

t C

t C

t CC
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  (8) 

                                                       
5 t is the time index for all variables and parameters.  
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Lastly the sectoral capital stock is calculated as  

 
, ,t A t A tD D  (9) 

where 
,t A  is the investment share of capital stock of  activity A  in aggregate capital stock. 

,t A  is 

calculated as  

 
, ,

, 2

,

1 1t A t A
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K W
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 (10) 

where 2 is an exogenous constant that determines the mobility of capital across sectors, 
,t AW  is the 

price of capital in sector A . 
tW is the average price of capital and is calculated as   

 
,

,

,
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t t AA
t AA
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W W

K



 (11) 

That is , A  shows the share of investment in sector A  adjusted for the differences in the price of 

capital. When the price of capital increases in a sector, a relatively higher portion of the gross fixed 

capital formation is devoted to that sector.  

Productivity growth is introduced as an exogenous increase in the shift parameter of the top level CES 

production function, 
,t A .  

 
 , 1, ,1t A t A t A   

 (12)  

where 
,t A  is the total factor productivity growth.  

Population growth implies growth in two exogenous parameters in the model: Increasing 

subsistence level consumption and labour force. Subsistence level consumption growth is 

introduced as an exogenous shock to the subsistence level consumption parameter, t . 

 
 1 1t t t   

   (13) 

where t  is the population growth rate. Labour force growth is also introduced as an exogenous 

growth in number of people participating in the labour force, tL . 

  1 1t t tL L     (14) 

where t  is the  labour force growth. We differentiate the labour force growth and population growth 

since the former is generally lower than the latter. Lastly, see that increase in labour force does not 

necessarily imply increasing labour force participation since labour force participation is determined 

by real wage.   
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A.2 - Tables 

Table A.1: Tariff rates according to trading partners (percentage) 

 

EU27 MENA 
North 

America 
Other 

Europe 
Rest of the 

World 

Wheat 28.5  
 

43.3 42.9 

Maize 
 

 125.1 
 

121.2 

Rice 32.1 0 32.1 31.6 
 Other Cereals 92.3  125.1 97.9 121.2 

Oil Seeds 1.2  4.8 4.8 8.4 

Sugar Beet      

Other field Crops 9.3 12.2 
  

15.6 

Fruits 39.1  24.5 35.4 59.5 

Vegetables 
 

 24.5 
 

59.5 

Diary 101.8  116.4 122.8 118.5 

Meat 83.6 22.1 
 

7 102.6 

Other Livestock 2.0 
 

4.9 
 

5.3 

Other Agriculture 2.3 7.1 
 

0.1 1.9 

Other Manufacturing 0  3.9 2.7 1.8 

Food Production 12.3  16.9 18.9 21.2 

Textiles 0  6.5 
 

5.1 

Energy 0  
 

0 0.3 

Services 0     

Source: Authors’ calculation from (Narayanan & Walmsley, 2008). Empty cells indicate no trade.  

 

Table A.2: Tariffs imposed on Turkish exports by EU27 (percent) 

  
Tariff 

Share of EU27 in Exports 

of the Commodity 

Share of Commodity in 

Agricultural Exports 

Wheat 4.9 0.0 0.0 

Rice 21.27 39.9 0.1 

Maize 2.36 68.5 0.3 

Other Cereals 2.36 58.5 0.0 

Oil Seeds 0 48.1 1.2 

Other field Crops 0 11.2 1.6 

Fruits 3.2 62.2 31.7 

Vegetables 3.2 42.3 7.1 

Diary 19.67 0.0 0.0 

Meat 1.68 0.0 0.0 

Other Livestock 0.16 74.2 0.7 

Other Agriculture 0 67.9 5.2 

Other Manufacturing 0 48.2   

Food Production 3.61 38.1   

Textiles 0 77.1   

Energy 0 32.3   

Services 0 48.2   

Source: Authors’ calculation from (Narayanan & Walmsley, 2008).  

 


