
4106 

 

Turkish Journal of Agriculture - Food Science and Technology, 13(12): 4106-4115, 2025 
DOI: https://doi.org/10.24925/turjaf.v13i12.4106-4115.8255 

 

 

Turkish Journal of Agriculture - Food Science and Technology 

Available online, ISSN: 2148-127X  │www.agrifoodscience.com │ Turkish Science and Technology Publishing (TURSTEP) 
 

 

Regression Results for Price Dynamics and Policy Models of Hazelnut 

Producer Prices 
 

Fatma İlknur Unuvar1,a,* 

 
1Ankara University, Faculty of Agriculture, Department of Agricultural Economics, 06110, Ankara, Türkiye 
*Corresponding author 

A R T I C L E  I N F O  A B S T R A C T  

 

Research Article  

 

Received : 15.08.2025 

Accepted : 04.11.2025 

 

Türkiye is the world’s leading hazelnut producer, and the crop holds strategic socio-economic 

importance, particularly for the Black Sea Region. However, this traditional dominance is 

increasingly being challenged by emerging competitors such as Chile, Georgia, and Azerbaijan, 

which benefit from modern agricultural practices and lower production costs. This study 

investigates the dynamics of the Turkish hazelnut market, identifies the key determinants of real 

producer prices, and proposes policy recommendations for sustainable growth. Using annual data 

from 2005 to 2023, we conduct an econometric analysis with a Multiple Linear Regression (OLS) 

model employing heteroskedasticity-robust standard errors for reliability. The model examines the 

impact of three key variables on inflation-adjusted producer prices: the international U.S. dollar 

price of hazelnuts, Türkiye’s export volume, and the support purchase price set by the Turkish Grain 

Board (TMO). The results show that the Turkish hazelnut market is highly integrated into global 

markets. The international price is the most significant determinant of domestic real prices 

(elasticity: 0.485), followed by export volume (0.323) and the TMO support price (0.198). In 

addition, real producer incomes have remained stagnant over the past two decades, and a 

considerable gap persists between producer and consumer prices. The study concludes that short-

term price interventions are insufficient for maintaining competitiveness. Instead, a strategic shift 

is needed, prioritizing structural reforms such as orchard rejuvenation, strengthening market 

institutions, and fostering value-added production and branding initiatives to enhance producer 

welfare and ensure the sector’s long-term sustainability. 
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Introduction 

Owing to its diverse agricultural production, Türkiye 

offers a wide range of exportable products. Hazelnut is a 

crucial agricultural product for Türkiye, not only because 

of its significant contribution to exports but also because of 

its strategic and distinctive character. As a hard-shelled nut, 

the hazelnut is an important socio-economic agri-food 

product whose nearly all components are utilized: it is 

consumed directly (as a snack), processed (as a raw 

material for confectionery, paste, and oil), and its post-

harvest by-products, such as leaves, husks (zuruf), and 

shells, are also repurposed. In the global food industry, 

hazelnuts are preferred primary ingredient in products such 

as chocolate, biscuits, and confectionery, where they are 

used as a raw, semi-finished, or finished forms. Hazelnut 

by-products also find uses across multiple sectors: shells 

serve as fuel on farms, in industrial facilities, and in small 

enterprises for product drying in the food industry, and for 

residential heating while leaves can be returned to the soil 

as organic fertilizer. 

Türkiye is the global leader in hazelnut production and 
exportation. However, in recent years the increasing 
presence of countries such as Chile, Georgia, and 
Azerbaijan in the global market has altered competitive 
dynamics. This development has led some foreign 
companies to label their products specifically as “Turkish 
hazelnut”. These trends underscore the international 
importance and brand value of the hazelnut as a strategic 
agricultural product for Türkiye. The objective of this 
study is to analyze and evaluate hazelnut policies 
implemented to date, using data on domestic hazelnut 
production and trade. However, a central paradox defines 
Türkiye’s position in the global market: despite accounting 
for approximately 70% of global production, the country 
remains a price-taker rather than a price-setter. This 
structural weakness is closely linked to the market’s 
evolution into an oligopsony, where a few large 
multinational buyers hold significant market power, and 
the historical erosion of the market-regulating role of 
domestic institutions. 

http://creativecommons.org/licenses/by-nc/4.0/
http://creativecommons.org/licenses/by-nc/4.0/
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The Global Hazelnut Market 

Globally, hazelnuts are more commonly used as an 

ingredient in products such as biscuits and chocolate than 

consumed directly as a snack. Production is concentrated 

in regions with the most suitable ecological and climatic 

conditions, notably the Black Sea Region and the Caucasus 

while the most flavorful and productive varieties are found 

in Türkiye. According to FAO data, hazelnut production 

has followed a fluctuating but overall upward trend since 

1961. Production, which was 182,000 tonnes in 1961, 

increased nearly fivefold over six decades to reach 1 

million tonnes (Figure 1). Cultivation areas, by contrast, 

has expanded more linearly, rising 2.5-fold from 299,000 

hectares in 1961 to 1 million hectares by 2023 (FAOSTAT, 

2025). Despite this steady expansion in area, interannual 

variation in production is driven by factors such as yield 

variability, climatic events (e.g., the 2014 frost), biennial 

bearing, and aging orchards. The long-term increase in 

global production signals rising demand for hazelnuts, with 

a marked acceleration in both cultivated area and output 

since the 1990s (Figure 1). 

In 1961, when hazelnuts were cultivated in seven 

countries (Türkiye, Italy, Iran, Spain, Portugal, USA, and 

Cyprus), Türkiye already led cultivated area with 205,000 

hectares (68.5% of the total). Italy followed with 52,000 

hectares (17%), and Spain ranked third with 23,000 

hectares (7.8%) (FAOSTAT, 2025). According to FAO 

data, by 2023 hazelnuts were cultivated in 34 countries on 

more than 1 million hectares. Seven countries (Türkiye, 

Italy, the United States, Azerbaijan, Georgia, China, and 

Chile) account for 91% of the total cultivated area and 92% 

of global production (FAOSTAT, 2025). As the leader in 

hazelnut cultivation, Türkiye represents 69% of the 

world’s hazelnut cultivation area (FAOSTAT, 2025). 

Considering the crop’s pivotal role in the food industry, 

Türkiye is projected to supply 60% of global hazelnut 

production by 2025 (FAOSTAT, 2025). 

According to FAO data, countries such as Chile, 

Azerbaijan, and Georgia have recently invested in 

developing their production and export capabilities. 

In Azerbaijan, the hazelnut cultivation area increased 

from 26,000 hectares in 1992 to 75,000 hectares in 2023, a 

103% rise. while production surged by 489%, from 9,000 

tonnes to 53,000 tonnes. A similar trend is observed in 

Georgia, where cultivation area expanded from 7,000 

hectares in 1992 to 20,000 hectares in 2023, an increase of 

185%, and production grew from 12,000 tonnes to 37,000 

tonnes over the same period. 

Growth in Chile has been even more substantial: the 

area under cultivation rose from only 1.7 hectares in 1992 

to 36,000 hectares by 2023, and production climbed from 

172 tonnes to 65,000 tonnes. 

Figure 2 clearly illustrates a critical issue in Türkiye’s 

hazelnut yields. Despite being the world’s largest hazelnut 

producer, Türkiye lags significantly behind other major 

producing countries in per hectare. This shortfall is 

primarily attributed to aging orchards, biennial bearing the 

prevalence of traditional farming methods driven by steep, 

slope terrain, growing impacts of climate change. While 

Türkiye’s yield have remained stagnant for years, Chile, 

the most striking example in the figure, has increased both 

its production area and its yield to record levels through 

modern agricultural techniques. Low yield directly 

undermines Türkiye’s competitiveness by raising unit 

production costs. Consequently, although Türkiye retains 

leadership in total production volume, its lagging 

productivity places it at risk of gradually losing 

competitive advantage in the global market. 

 

Hazelnut Foreign Trade 

Globally, hazelnuts have diverse applications in the 

food industry. Approximately 80% of the total production 

is used as a raw material in the chocolate industry in sliced, 

chopped, or ground forms. A further 10–12% is 

incorporated into confectionery, biscuits, and bakery 

products, while 3–4% is consumed directly as roasted 

kernels for snacking. The remaining small share is used in 

ice cream production and the edible oil industry (UFK, 

2019). The primary importing countries are also those with 

the highest hazelnut consumption. Germany, Italy, France, 

Switzerland, and Belgium play significant roles in the 

production and export of hazelnut-based products such as 

chocolate, biscuits. Europe’s large share of hazelnut 

imports reflects the presence of countries renowned for 

their chocolate brands, notably Switzerland and Belgium, 

and the use of Turkish hazelnuts by a globally popular 

Italian spreadable chocolate brand. 

For Türkiye, hazelnuts are the most important 

commodity in terms of agricultural export revenue. 

According to Trademap data for 2024, Türkiye’s total 

agricultural exports amounted to approximately $31.4 

billion, of which hazelnuts ranked first with $1.5 billion in 

revenue, representing a 4.78% share (Trademap, 2024). 

 

 
 

Figure 1. Global Hazelnut Cultivation Area and Production 

(1961-2023) 

(Source: Compiled by the author from FAOSTAT data.) 

Figure 2. Yields of Major Hazelnut Producing Countries 

(1992-2023) 

(Source: Compiled by the author from FAOSTAT data.) 
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Figure 3. Global Hazelnut Exports (1961-2023) 

(Source: Compiled by the author from FAOSTAT data.) 

 

 
Figure 4. Major Hazelnut Exporting Countries (2005-2023) 

(Source: Compiled by the author from Comtrade data.) 
 

 

While 88-89% of hazelnuts produced in Türkiye are 

exported, the remainder is allocated to domestic 

consumption and stocks (TMO, 2016). According to 2023 

export data, Türkiye accounted for 63% of global hazelnut 

trade, followed by Chile with a 9.6% share (Comtrade, 

2023). Italy and the United States followed with 7.2% and 

(5.9%) respectively. Approximately 91% of Türkiye’s 

hazelnut exports are directed to EU member states and 

other non-EU European countries (TB, 2018). Türkiye’s 

share of the export market declined from 74% in 2012 to 

63% by 2024 (Comtrade, 2025; Figure 4). During this 

period, Italy, Chile, and Azerbaijan increased their export 

shares. On the import side, Germany, Italy, France, Russia, 

Canada, Poland, and Switzerland together account for 70% 

of global imports. Countries such as Germany, Italy, and 

the Netherlands also act as re-exporter, making them 

important market players after Türkiye (Dağdemir & 

Yıldız, 2017; ITC, 2019b). These countries are also major 

producers and exporters of hazelnut-based products, 

including biscuits and chocolate. 

The recent initiation of hazelnut production in Georgia 

and Azerbaijan, supported by EU policies (TEPGE, 2018), 

could soon undermine Türkiye’s market position. For 

example, while the EU imposes no customs duties on 

hazelnut exports from Georgia, Türkiye faced a 3% tariff 

on its hazelnut exports to the EU. As a result, the market 

presence of Azerbaijan, Georgia, and Chile has expanded, 

a trend reflected in 2023 trade data (Comtrade, 2025). 

Germany, the world’s largest hazelnut importer-

accounting for 28% of global import- sourced 81% of its 

hazelnuts from Türkiye and 8% from Italy in 2002; by 2023 

these shares had shifted to 62% from Türkiye, 10% from 

Chile, and 7% from Italy. 

Chile’s share in the German market was negligible in 2002 

but rose to 7.3% by 2021 and to 26% by 2023. These figures 

indicate a progressive decline in Türkiye’s market power. 

Moreover, the expanding cultivation of almonds—often 

considered a substitute for hazelnuts—in other countries, 

together with the growing production capacity of Azerbaijan 

and Georgia, which have similar climatic conditions, may 

further threaten Türkiye’s market dominance. 

An examination of the global hazelnut export market 

shows that Türkiye is the undisputed leader by volume, 

with a share ranging between 60% and 80% (Figure 4). 

Despite this dominant position, Türkiye’s leadership has 

declined gradually as countries like Chile, Azerbaijan, and 

Georgia increase their market presence. 
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Figure 5. Producer Prices in Major Hazelnut Producing Countries (2005-2023) * 
*Data for Chile and China are not available. (Source: Compiled by the author from FAOSTAT data.) 

 

 
Figure 6. Comparison of Turkish Hazelnut Prices* 

*The market price is used for the 2009-2016 period, during which the TMO did not conduct support purchases. 

(Source: Compiled by the author from TMO, TURKSTAT, and FAOSTAT data.) 
 

A comparison of export shares by volume versus by 

value highlights different competitive strategies. Italy 

commands a substantially higher share by value than by 

volume, indicating that it sells hazelnuts at prices above the 

global average and competes on quality and branding; by 

contrast, Türkiye’s lower share by value relative to its 

volume share suggests it primarily export product raw 

commodity at average prices. 

Azerbaijan and Georgia, which have recently become 

active in the hazelnut market, present significant price 

competition to Türkiye due to their relatively young 

orchards and lower labor costs, offering a low-cost 

alternative for industrial buyers. Chile, which has also 

increased its production and exports in recent years, 

benefits from its location in the Southern Hemisphere, 

enabling it to supply fresh product approximately six 

months after Türkiye’s harvest. This timing allows 

importing countries to secure a year-round supply of fresh 

hazelnuts, which weakens Türkiye’s market power and 

enhances supply security and choice for importers. 

When analyzing the trade of a commodity, its price 

must also be considered. Although Türkiye leads in 

production, the global hazelnut price is determined by the 

Hamburg exchange in Germany, the largest importing 

country. Commodity exchanges are usually established 

where production or consumption is concentrated. 

However, in the specific case of hazelnuts, as with many 

other commodities, the exchange was established in the 

center of consumption, Germany, rather than in the center 

of production.  This structure, where price discovery occurs 

in a center of consumption controlled by major buyers, is 

the clearest evidence of the market’s oligopsonistic nature 

and the primary reason for Türkiye’s inability to leverage 

its production dominance into market power. Indeed, 

Hatırlı et al. (2008) show that changes in Turkish hazelnut 

prices have a very limited impact on the Hamburg 

exchange price: a 10% fluctuation in Turkish prices 

translates into only a 1% change on the Hamburg 

exchange. The primary reasons for this low-price 

transmission are that importers can store hazelnuts for long 

periods and that the product has low price elasticity (Hatırlı 

et al., 2008). This structure demonstrates that, despite being 

the leading exporter, Türkiye has limited influence on 

global price formation. 

In the global hazelnut market, producer prices exhibited 

high volatility during the 2005-2023 period. These 

fluctuations show how the market is directly affected by 

supply shocks, particularly those originating in Türkiye 
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(Figure 5). The clearest illustration was the record-high 

global prices following a severe frost in Türkiye in 2014. 

A review of prices in US dollar terms reveals that Italy 

consistently commands the highest prices, whereas 

Türkiye, Georgia, and Azerbaijan generally compete at 

closely aligned, lower price points. This indicates that 

Turkish producers earn a lower income per kilogram. 

According to 2023 data, producer prices were recorded as 

$3.38/kg in Italy, $3.01/kg in Türkiye, $2.32/kg in the 

USA, $2.04/kg in Azerbaijan, and $1.77/kg in Georgia 

(FAOSTAT, 2025). 

In Türkiye, at the beginning of 2024, the producer price 

was 68 TL/kg, while the average consumer price stood at 

340 TL/kg. The primary reasons for this wide disparity 

between producer and consumer prices include price 

instability, high input costs, a lack of producer 

organization, and supply fluctuations. Furthermore, the 

food inflation experienced in recent years is an additional 

contributing factor. Indeed, it has been calculated that for 

1 kg of in-shell hazelnuts, the producer receives only 

65.36% of the consumer price, with the remainder retained 

by intermediaries. For shelled kernels, the situation is even 

less favorable for the producer, who receives just 53.66% 

of the final price (Dağdemir & Yıldız, 2017). In this 

context, an examination of real producer prices, as opposed 

to nominal prices, reveals that there has been no significant 

change over the time. 

As the price comparison illustrates, the Turkish Grain 

Board (TMO) and exchange prices have moved in tandem, 

with the producer price ($) consistently remaining at the 

lowest level. In contrast to the real producer price, nominal 

market prices exhibit an upward trend. This rise has 

accelerated, in recent years, driven by the depreciation of 

the Turkish Lira (TL) and high inflation. The nearly 

horizontal trajectory of the real producer price line 

indicates that hazelnut producers have not experienced any 

real income growth over the past two decades (Figure 6). 

A fundamental determinant of producer decisions is the 

relationship between price and the cultivation area. While 

this supply response is common for annual crops, a similar 

dynamic was observed for hazelnuts: following the 2014 

frost, a price surge to $5.5/kg corresponded with a parallel 

increase in the production area. This increase was likely 

attributable not to the establishment of new orchards 

(which require 3-5 years to yield), but rather to the 

registration of previously unrecorded areas or the 

reactivation of dormant orchards. Over time, as the 

hazelnut supply expanded, the price subsequently fell back 

to around the $2/kg level (Figure 7). Although the producer 

price for hazelnuts fluctuated over the years, it rose only 

from $2.9/kg in 2005 to $3.01/kg in 2023. Indeed, in real 

terms, the price moved marginally from 3.32 TL/kg to 3.37 

TL/kg by 2023. 

As illustrated in Figure 8, the final consumer price of 

hazelnuts in Türkiye has exhibited a substantial increase, 

particularly after 2021. After a relatively stable period 

between 2005 and 2020, prices have surged in recent years, 

driven by high domestic inflation and a sharp rise in the 

exchange rate, ultimately surpassing 300 TL/kg level. 

 

 

 
Figure 7. The Relationship Between Production Area & Price (2005-2023) 

(Source: Compiled by the author from TURKSTAT and FAOSTAT data.) 
 

 
Figure 8. Consumer Price of Hazelnuts in Türkiye (2005-2023) 

(Source: Compiled by the author from TURKSTAT and TEPGE data.) 
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Figure 9. Hazelnut Cultivation Areas in Türkiye by Province (2005-2023) 

(Source: Compiled by the author from TURKSTAT data.) 
 

In Türkiye, hazelnuts are consumed as shelled kernels 

both by the food industry and for snacking. Per capita 

hazelnut consumption is 1.6 kg/year, ranking second 

among tree nuts, after walnuts (Anonymous, 2019; 

TURKSTAT, 2025b). 

The relatively low domestic consumption of hazelnuts 

for snacking—despite Türkiye being their native land—is 

attributed to their perception as a ‘luxury’ item and their 

association with income levels (Figure 8). Indeed, studies 

from that period found that income levels and advertising 

were more influential determinants of hazelnut 

consumption than price (Yavuz et al., 2003). 

 

Hazelnut Production and Policies in Türkiye 

The hazelnut is one of the few agricultural products in 

Türkiye—along with sugar, tobacco, and tea—whose 

cultivation is legally regulated. Legal cultivation is 

permitted in 16 provinces and 123 associated districts, as 

stipulated by the Council of Ministers’ Decree No. 

2014/7253 (Hekimoğlu et al., 2018). Commercially, 

cultivation is concentrated in the provinces of the Black 

Sea Region. According to 2023 TURKSTAT data, 90.5% 

of Türkiye’s 700,000 hectares of hazelnut cultivation area 

is located in six provinces: Ordu, Giresun, Samsun, 

Sakarya, Düzce, and Trabzon (TURKSTAT, 2025). These 

six provinces also lead in production volume. 

Based on 2023 data, out of a total production of 

717,000 tonnes, Ordu ranked first with 202,000 tonnes 

(28%), followed by Samsun with 114,000 tonnes (16%), 

and Giresun with 94,000 tonnes (13%) (Figure 9). An 

analysis of provincial trends shows that the cultivation area 

in Samsun has increased in recent years. In Ordu and 

Giresun, hazelnut area grew slightly over time before 

stabilizing at approximately 200,000 and 120,000 hectares, 

respectively. The provinces of Düzce, Sakarya, and 

Trabzon have smaller cultivation areas and have not 

experienced significant changes. 

In Türkiye, nearly 500,000 producers are engaged in 

hazelnut cultivation (Dellal et al., 2018). Most of these 

producers are small family farms, and their hazelnut 

orchards are typically located on rugged, sloped, 

fragmented, and small parcels of land. The topography of 

the Black Sea Region is inherently mountainous and steep, 

which constitutes one of the most significant structural 

challenges for hazelnut cultivation. Farm size and 

production volume are closely linked to producer income; 

although a farm size of 22 decares is required to generate a 

sufficient income, the average hazelnut farm size is only 14 

decares (Hekimoğlu & Altındeğer, 2019). Compounding 

these issues are rising input costs, aging orchards, 

production periodicity, and reliance on seasonal labor. 

Furthermore, on lands with a 6% slope, where cultivation 

is legally permitted, both quality and yield are 

comparatively lower, while costs are higher (Hekimoğlu et 

al., 2018). Such conditions necessitate differentiated 

support mechanisms, such as disadvantaged-area 

subsidies, to compensate for the physical characteristics 

that negatively affect agricultural income (Unuvar & 

Dellal, 2022). Additionally, the dysfunctional nature of the 

hazelnut price mechanism creates significant problems. 

 

Hazelnut Policies in Türkiye 

The agricultural sector is inherently dependent on 

nature and characterized by high risks. To mitigate these 

risks and protect producer and consumer welfare, 

agricultural production is often sustained through 

government support policies and related instruments. In 

recent years, global factors such as the climate crisis, 

pandemics, wars, and energy shocks have also come into 

play. Consequently, the role of agricultural subsidies in 

securing food supply, ensuring food security, and 

stabilizing product prices has become even more critical 

for policymakers. Hazelnut production and its support 

mechanisms are especially important because the crop is 

both an agricultural commodity and an industrial input that 

creates added value. 

Historically, the importance of the hazelnut was 

recognized even in the Ottoman Empire; planned cultivation 

began in the 1800s, and the expansion and support of 

production areas were promoted (Kızılkaya, 2018). Following 

the establishment of the Republic, significant steps were 

taken, beginning with the abolition of the tithe (aşar) tax in 

1925. In 1927, the sale of saplings was prohibited, İş Limited 

Inc. was founded in 1930, and the hazelnut trade officially 

organized in 1931. The 1st Hazelnut Council was held in 1935 

to discuss the crop’s importance and problems and to make 
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key decisions (OTB, 2022). Subsequent discussions on 

production, breeding, and trade led to the enactment of a 

regulation governing hazelnut commerce (TOB, 2022). In 

1938, FİSKOBİRLİK (Union of Hazelnut Sales 

Cooperatives) was established and, from 1964 onwards, 

continued its purchases with state intervention due to financial 

difficulties. Since 1964, hazelnut producers have been 

supported through various instruments. 

Under the “Agricultural Reform Implementation 

Project (ARIP),” a major component of Türkiye’s 

agricultural production and support system, two 

measures—direct income support and uprooting subsidies 

(for alternative crops)—were introduced to address the 

problem of surplus hazelnut stocks. Direct income support 

was piloted between 1999-2000 (Yavuz et al., 2004). 

However, rather than resolving the sector’s problems, this 

program created new ones and was soon abandoned. The 

alternative crop component, which primarily encouraged 

farmers to plant maize, was discontinued in 2014 due to a 

lack of sustained interest (Kılıç Topuz et al., 2019). 

FİSKOBİRLİK made its last independent purchase in 

2005. Despite operating actively in the market, albeit at a 

loss, its authority was transferred to the TMO in 2006 due 

to persistent difficulties. Although it continued to operate 

actively in the market, albeit at a loss, its authority was 

transferred to the Turkish Grain Board (TMO) in 2006 due 

to persistent difficulties. Since then (with the exception of 

the 2009–2016 period), the TMO has played an active role 

in hazelnut procurement and market regulation, setting 

prices in 2006, 2007, and 2008. In 2009, with the Council 

of Ministers’ Decree No. 2009/15202 published in Official 

Gazette No. 27289, the “New Hazelnut Strategy” was 

adopted; this terminated support purchases at a declared 

floor price and left hazelnut prices to the free market (UFK, 

2014). Consequently, no state-led support purchases were 

made between 2009 and 2016. However, the severe frost in 

2014 caused a price spike that brought purchase 

interventions back onto the agenda, and in 2016 TMO 

support purchases for hazelnuts were re-initiated. To 

address ongoing issues, the ‘Hazelnut Promotion Group’ 

was established in 2009, marking another period of 

significant changes. Since 2009, producers have received 

‘Area-Based Income Support’ specific to hazelnuts, in 

addition to subsidies for soil analysis, fertilizer, and diesel. 

Nevertheless, none of these interventions has been fully 

effective, and problems such as market price volatility, 

production challenges, and quality deficiencies persist. For 

the 2024/2025 season, TMO announced a support purchase 

price of 195–200 TL/da ($4.7/da) (TMO, 2025). 

It is often stated that government-announced support 

purchase prices play a significant role in determining market 

prices (Yavuz et al., 2005). This suggests that in years with 

adverse climate events such as frost, drought, or other 

disasters, the government intervenes in the domestic hazelnut 

market to prevent excessive price increases, whereas in years 

of high yields and oversupply it acts to stabilize prices 

(Bozoğlu et al., 2019). However, some studies also emphasize 

that under free-market conditions, exchange prices are more 

influential (Kaplan & Çiçek, 2025). Global hazelnut export 

and import volumes have a positive and significant 

relationship with Türkiye’s hazelnut export quantity (Merdan, 

2024). The effect of price changes on production decisions 

exhibits a time lag, requiring an average of 0.65 years for this 

effect to become apparent (Çukur & Çukur, 2023). 

Furthermore, increases in production have a long-term 

depressive effect on domestic market prices; for example, a 

1% increase in production reduces prices by approximately 

1.62% (Hüsnüoğlu, 2018). 

Beyond market dynamics, producer prices are 

influenced not only by external economic conditions but 

also by producers’ sustainability-based preferences and 

behaviors. It has been determined that organic hazelnut 

producers have higher income levels, lower risk aversion, 

and greater compliance with environmental and social 

sustainability criteria (Demiryürek et al., 2018). Production 

costs play a crucial role in farmers’ decisions, especially in 

disadvantaged regions, where insufficient support can lead 

to outcomes such as abandoning production and migration 

(Unuvar & Dellal, 2022). This situation is particularly 

relevant for hazelnut producers in the Eastern Black Sea 

Region, where orchards are located on mountainous, 

rugged, and sloped terrain. For instance, Aydoğan and 

Meral (2024) calculated the production cost of 1 kg of 

hazelnuts at 21 TL and found that more than 85% of the 

surveyed farms were operating below the minimum 

income level. This situation indicates that if structural 

problems in production are not addressed, significant and 

lasting problems could arise. 

 

Materials and Methods 

 

The objective of this analysis is to identify the 

fundamental dynamics influencing real hazelnut producer 

prices in Türkiye between 2005 and 2023 using 

econometric modeling. The study aims to provide a multi-

layered explanation of price formation by considering both 

international market conditions and local policy and trade 

volume frameworks. 

 

Data 

This study uses secondary data sources. The analysis is 

based on annual data for the period 2005-2023. Data were 

compiled from national and international organizations, 

including Food and Agriculture Organization Corporate 

Statistical Database (FAOSTAT), United Nations 

Commodity Trade Statistics Database (UN Comtrade), the 

Turkish Statistical Institute (TurkStat), the Turkish Grain 

Board (TMO), the Central Bank of the Republic of Türkiye 

(CBRT), and the Giresun Commodity Exchange. To 

approximate a normal distribution and to stabilize their 

variance, the logarithmic forms of the variables were used. 

The variables used in the model are as follows: 

• ln (RealProducerPrice): The natural logarithm of the 

inflation-adjusted hazelnut producer price, reflecting 

the purchasing power of the producers. 

• ln (ProducerPriceUSD): The natural logarithm of the 

variable representing the international price of 

hazelnuts in US dollars (Indicator of External 

Demand/Global Price). 

• ln (TMO_PurchasePrice): The natural logarithm of 

the intervention purchase price announced by the 

TMO (Indicator of Government Policy). 

• ln (TR_export): The natural logarithm of Türkiye’s 

total hazelnut export volume (Indicator of Trade 

Volume). 
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Model 

In this study, a Multiple Linear Regression (OLS) 

model is employed to analyze the factors determining the 

real hazelnut producer price in Türkiye. The theoretical 

foundation of the analysis rests on the assumption that a 

commodity’s price is a function of supply, demand, cost, 

and policy factors. To interpret the relationships between 

variables as elasticities (percentage changes) and to 

stabilize series variance, the natural logarithm of all 

variables was taken. This theoretical relationship can be 

expressed in the following general functional form: 

 

𝑅𝑒𝑎𝑙 𝑃𝑟𝑜𝑑𝑢𝑐𝑒𝑟 𝑃𝑟𝑖𝑐𝑒

= 𝑓 (
𝐶𝑜𝑠𝑡, 𝐷𝑜𝑚𝑒𝑠𝑡𝑖𝑐 𝑆𝑢𝑝𝑝𝑙𝑦, 𝐹𝑜𝑟𝑒𝑖𝑛𝑔 𝑆𝑢𝑝𝑝𝑙𝑦

𝐹𝑜𝑟𝑒𝑖𝑔𝑛 𝐷𝑒𝑚𝑎𝑛𝑑, 𝑃𝑜𝑙𝑖𝑐𝑦 𝐹𝑎𝑐𝑡𝑜𝑟𝑠,
𝑂𝑡ℎ𝑒𝑟 𝑀𝑎𝑟𝑘𝑒𝑡 𝐼𝑛𝑑𝑖𝑐𝑎𝑡𝑜𝑟𝑠

) 

 

The general model is as follows: 

 

𝑌 = 𝑋𝛽 + 𝜀     (1) 

 

The formulation: 

• Y is an (n x 1) vector of the dependent variable (n: 

number of observations). 

• X is an (n x k) matrix of independent variables and the 

constant term (k: number of parameters to be 

estimated). 

• β is a (k x 1) vector of the coefficients to be estimated. 

• ε is an (n x 1) vector of error terms. 

The objective of the Ordinary Least Squares (OLS) 

method is to find the coefficient vector (β̂) that minimizes 

the sum of squared residuals (ε’ε). By solving this 

minimization problem, the OLS estimator (β̂) is obtained 

using the following formula: 

 

𝛽  =  (𝑋′𝑋)−1𝑋′𝑌     (2) 

 

The general econometric model is therefore specified as: 
ln(𝑅𝑒𝑎𝑙𝑃𝑟𝑖𝑐𝑒)𝑡  = 𝛽0  + 𝛽1  ln(𝐶𝑜𝑠𝑡)𝑡  

+ 𝛽2 ln(𝐷𝑜𝑚𝑒𝑠𝑡𝑖𝑐𝑆𝑢𝑝𝑝𝑙𝑦)𝑡   
+ 𝛽3  ln(𝐹𝑜𝑟𝑒𝑖𝑔𝑛𝑆𝑢𝑝𝑝𝑙𝑦)𝑡 
+ 𝛽4 ln(𝐸𝑥𝑝𝑜𝑟𝑡)𝑡  +   𝛽5 ln(𝑇𝑀𝑂𝑃𝑟𝑖𝑐𝑒)𝑡  
+ 𝛽6 ln(𝐷𝑜𝑙𝑙𝑎𝑟𝑃𝑟𝑖𝑐𝑒)𝑡   
+    𝛽7 ln(𝐸𝑥𝑐ℎ𝑎𝑛𝑔𝑒𝑃𝑟𝑖𝑐𝑒)𝑡   + 𝜀𝑡   (3) 

 

Where t represents the time (year), β₀ is the constant 

term, β₁...β₇ are the elasticity coefficients to be estimated, 

and εt is the error term. 

Model 1: Explaining the Turkish Producer Price 

• “What determines the hazelnut producer price in 

Türkiye?” 

• Model 2: Explaining Turkish Export Volume 

• “What are the factors that determine the volume of 

hazelnuts Türkiye exports?” 

 

Final Models and Diagnostic Tests 

For all final models, the Breusch-Pagan test was 

conducted to detect potential heteroskedasticity. Upon 

finding evidence of this issue, the models were re-

estimated using White’s Robust Standard Errors to obtain 

more reliable t-statistics and standard errors. This approach 

enhances the reliability of the estimated coefficients and 

supports the validity of the models. 

Results 

 

The econometric analysis yielded two primary models 

explaining the real hazelnut producer price in Türkiye. The 

OLS estimation results for these models, along with 

heteroskedasticity-robust standard errors, are presented in 

Table 1. 

 

Model of Price Dynamics (Model 1) 

This model demonstrates a high explanatory power, 

accounting for 88.5% of the annual variation in real 

hazelnut prices (R² = 0.885). All variables in the model are 

statistically significant at a high level (p <0.01). 

Comprehensive Model (Model 1) Regression Results: 

 

𝑙𝑛(𝑅𝑒𝑎𝑙𝑃𝑟𝑖𝑐𝑒) 𝑡 = −1.86 +  0.48
∗ 𝑙𝑛(𝑃𝑟𝑜𝑑𝑢𝑐𝑒𝑟𝑃𝑟𝑖𝑐𝑒𝑈𝑆𝐷)𝑡
+ 0.323 ∗ 𝑙𝑛(𝑇𝑅_𝑒𝑥𝑝𝑜𝑟𝑡)𝑡 +  0.198
∗ 𝑙𝑛(𝑇𝑀𝑂_𝑃𝑢𝑟𝑐ℎ𝑎𝑠𝑒𝑃𝑟𝑖𝑐𝑒)𝑡 𝑅² 
=  0.885 

 

The international price of hazelnuts in US dollars is the 

primary determinant of the domestic market price. 1% 

increase in the dollar-based price leads to an average 

increase of 0.485% in the real producer price, indicating 

that the Turkish hazelnut market is highly sensitive to 

global price signals. Independent of global prices and local 

policy, export volume also has a significant effect: a 1% 

increase in export volume raises the real producer price by 

an average of 0.32%. While the TMO’s intervention 

purchase price is important for the market, its coefficient 

suggests that these policies may have unstable or delayed 

effects over time; a 1% increase in the TMO price raises 

the real producer price by an average of 0.20%. In some 

years, TMO interventions directly affect producer 

decisions, whereas in other periods free-market prices are 

more dominant. Particularly during episodes of very strong 

export demand (e.g., years with increased demand from 

China and Italy), when the TMO price can become 

relatively less significant. 

 

Policy-Focused Model (Model 2) 

To corroborate the findings of the main model and to 

more clearly isolate the role of domestic dynamics, a 

policy-driven model was estimated excluding the global 

price variable. 

 

Policy-Focused Model (Model 2) Regression Results: 

 

𝑙𝑛(𝑅𝑒𝑎𝑙𝑃𝑟𝑖𝑐𝑒) 𝑡 = −4.07 + 0.735 ∗ 𝑙𝑛(𝑇𝑅_𝑒𝑥𝑝𝑜𝑟𝑡)𝑡
+  0.158 ∗ 𝑙𝑛(𝑇𝑀𝑂_𝑃𝑢𝑟𝑐ℎ𝑎𝑠𝑒𝑃𝑟𝑖𝑐𝑒)𝑡  

 

𝑅² =  0.814 R² = 0.814 

 

This model explains 81.4% of the variation in prices 

and shows that both variables are highly statistically 

significant (p < 0.01). The fact that the coefficient for 

Turkish exports is markedly higher than in Model 1 

indicates that the relative importance of exports increases 

when the effect of the international price is excluded. This 

result is fully consistent with the findings of the main 

model and strongly supports the central role of foreign 

demand and government policy in the hazelnut market. 
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Table 1. Regression Results for Price Dynamics and Policy Models of Hazelnut Producer Prices 

Variables 
(1) (2) 

Price Dynamics Model Policy Model 

ln (ProducerPriceUSD) 0.485***  

 (0.145)  

ln (TR_export) 0.323** 0.735*** 

 (0.110) (0.196) 

ln (TMO_PurchasePrice) 0.198*** 0.158*** 

 (0.027) (0.025) 

Constant -1.859*** -4.073*** 

 (0.605) (1.164) 

   

Observations 19 19 

R-squared 0.885 0.814 

Adj. R-squared 0.790 0.790 
Robust standard errors in parentheses, *** p<0.01, ** p<0.05, * p<0.10 

 

Discussion and Recommendations 

While the econometric analysis demonstrates that 

variables such as TMO’s intervention prices and export 

volume are significant determinants of the real producer 

price, these factors must be interpreted within the broader 

context of the Turkish hazelnut market. The findings of the 

model are, in effect, symptoms of a deeper structural issue: 

an oligopsonistic market dominated by a few large 

international buyers. In this context, the TMO’s role as a 

price floor is not merely a policy tool, but a necessary state 

intervention to counteract the immense downward pressure 

on prices exerted by these powerful buyers. Similarly, the 

positive effect of export volume on prices must be 

qualified; the concentration of buyer power suggests that a 

disproportionate share of the value generated from exports 

is captured by processors and intermediaries, not the 

producers themselves. This structural imbalance explains 

why Turkish producers experience declining real income 

despite the country’s global production 

leadership.According to our model findings, the TMO’s 

intervention prices establish a floor for producer prices, 

reducing uncertainty and protecting producers in the short 

term. However, these interventions can also weaken 

market signals and influence private sector investment 

decisions. The increase in export volume has a positive and 

statistically significant effect on real producer prices, 

highlighting the extent to which the Turkish hazelnut 

market depends on global demand and, consequently, its 

vulnerability to fluctuations in international markets. 

Commodity exchange prices play a significant role in the 

price mechanism by reflecting the instantaneous supply-

demand balance and being more flexible than TMO prices, 

underscores the importance of strengthening free-market 

mechanisms. The positive impact of export volume on 

prices emphasizes the need to find new foreign markets for 

hazelnuts or to increase competitiveness in existing ones. 

Considering all these factors, the primary policy 

recommendations for a sustainable production and market 

environment are as follows: 

• The aging of hazelnut orchards in Türkiye 

significantly reduces both productivity and quality. To 

mitigate supply shocks and lower unit costs, a planned 

orchard rejuvenation program must be 

implemented. For instance, financial incentives could 

be offered, such as grants covering 50% of the 

replanting costs and low-interest loans with 5 to 7-year 

grace periods to support producers during the non-

productive phase of new orchards. 

• The findings show that prices are shaped not only by 

market dynamics but also by regional cost structures. 

Therefore, complementing the standard basic support 

model, it is essential to develop differentiated 

compensatory mechanisms to protect the welfare of 

producers in disadvantaged regions (e.g., sloped, 

rugged areas). 

• Attention must be paid to ensuring that final market 

prices remain at reasonable levels that also consider 

consumer welfare. Prices should provide a sustainable 

income for producers while remaining accessible to 

consumers. 

• Enhancing producers’ bargaining power and 

minimizing post-harvest losses requires both the 

strengthening of collective organization and the 

expansion of the licensed warehousing infrastructure. 

To this end, it is essential to transform 

FİSKOBİRLİK’s financial and administrative 

structure into a producer-centric market actor, or to 

establish an effective structure capable of fulfilling 

this function. A strengthened apex cooperative union 

can act as a counterbalance to the high concentration 

of buyers, thereby safeguarding producer income 

while spearheading the branding process.  

• Türkiye must transition from being merely a raw 

material exporter to a final product exporter. To 

achieve this, support should be provided for industries 

that process hazelnuts into branded products such as 

roasted hazelnuts, hazelnut paste, oil, flour, milk, and 

hazelnut bars. 

• The “Turkish Hazelnut” brand should be transformed 

from a raw material identity into a brand representing 

high-quality, healthy, and innovative final products. In 

line with this vision, new markets must be developed. 

Increasing production efficiency, strengthening market 

mechanisms, and raising the value-added in exports will 

transform the Turkish hazelnut sector into a more 

sustainable and competitive structure that prioritizes both 

producer and consumer welfare. 
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