



STRUCTURAL ANALYSIS OF TURKISH AGRICULTURE: REGIONAL PROFILES, CONCENTRATION, AND CHANGE TRENDS (2015-2024)


ABSTRACT
This study analyzes the structural transformation of Turkish agriculture at the regional level during the 2015-2024 period. Two primary analytical tools were employed: (1) regional concentration ratios and (2) regional crop pattern profiles. The analyses reveal that high-value-added products, such as ornamental plants, exhibit high geographical concentration due to market proximity, whereas staple crops like cereals and vegetables have a more balanced distribution. Over the decade, a marked decrease in fallow areas and a significant increase in fruit production were observed. The study highlights that Turkish agriculture is transitioning from a traditional structure towards a market-oriented, intensive model, yet this transformation is creating pressure on water resources and soil health. Smart specialization and resource management strategies are recommended for a sustainable future.
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1. INTRODUCTION

Turkey's agricultural sector is in a state of continuous transformation due to geographical diversity, climatic conditions, historical accumulation, and changing market dynamics. The 2015-2024 period witnessed significant structural changes driven by agricultural policies, technological advancements, increased irrigation opportunities, and shifts in market demand. During this period, a distinct shift from the traditional "fallow-cereal" dominant production model towards higher value-added, market-integrated, and intensive farming systems has been observed.

The aim of this study is to systematically analyze the structural anatomy, concentration trends, and crop pattern changes of Turkish agriculture at the regional level. The research progresses through two key analytical tools: (1) determining the degrees of geographical concentration of products via regional concentration ratios, and (2) revealing agricultural identities and specialization tendencies via regional crop pattern profiles. These analyses aim to contribute to understanding the dual-polar structure of Turkish agriculture—one pole being market-integrated modern production, the other traditional subsistence farming—and to developing sustainable policy recommendations for the future.

2. MATERIALS AND METHODS
This study employed quantitative datasets and statistical methods to analyze the regional structure of Turkish agriculture.



[bookmark: _GoBack]Data Sources
The primary data source is the "Crop Production Statistics" published by the Turkish Statistical Institute (TurkStat). Data for the years 2015, 2020, and 2024 were compiled at the regional level (NUTS-1 Regions: TR1, TR2, TR3, TR4, TR5, TR6, TR7, TR8, TR9, TRA, TRB, TRC) based on sown areas and production quantities for crop groups. Additionally, State Hydraulic Works (DSI) reports and relevant academic publications were used as supporting resources.
Analytical Tools and Calculations
1. Regional Concentration Ratio: The combined share of the total sown area or production of a specific crop group within the top three regions was calculated. This ratio measures the degree of geographical concentration of products and reflects their market or climate dependency.
2. Regional Crop Pattern Profile: The shares of crop groups (cereals, fallow, fruit, vegetables, ornamental plants, etc.) within the total agricultural area of each region were calculated. These profiles reveal the degree of agricultural specialization and the identities of the regions.
3. Temporal Change Analysis: Changes in crop patterns at the national and regional levels during the 2015-2024 period were examined comparatively based on percentage shares and change points.
Graphical Presentation and Software Support
All tables and graphs were created and visualized using Microsoft Excel and Python (pandas, matplotlib libraries). Data processing and statistical analyses performed with Microsoft Excel and Python provided a reproducible and verifiable analytical framework.

4. FINDINGS AND DISCUSSION

A Synthesis Framework and Analytical Tools
Turkish agriculture underwent a profound transformation process in terms of both production techniques and spatial organization during the 2015-2024 period. This section systematically examines the structural anatomy of Turkish agriculture in light of the decade-long dataset through two primary analytical tools:
1. Regional Concentration Ratio: An indicator that measures the extent to which the total production or sown area of a specific crop group is concentrated in certain regions across the country. This ratio allows us to understand a product's geographical mobility and its dependency on markets or climate.
2. Regional Crop Pattern Profile: Reveals the shares occupied by main product groups (cereals, fallow, fruit, vegetables, ornamental plants, etc.) within the total agricultural area of each statistical region. This profile defines the "agricultural identity" and degree of specialization of regions.
This dual analysis provides a strong synthesis framework for understanding the dual-polar structure of Turkish agriculture—one pole being the market-integrated, high-value-added modern production belt, the other the traditional food security and subsistence production belt.

Spatial Concentration of Product Groups: Market vs. Nature Dynamics
The geographical distribution of products is fundamentally shaped by the interaction between economic motivations (market access, profitability) and ecological necessities (climate, soil, water). Table 1, prepared based on 2024 data, shows significant differences in concentration degrees among product groups.

Table 1. Degrees of Spatial Concentration of Product Groups in 2024 (Combined Share of Top Three Regions)
	Product Group
	Top 3 Regions (Code)
	Combined Share (%)
	Concentration Characteristic and Primary Determinant

	Ornamental Plants
	TR1, TR3, TR4
	92.7
	Very High (Market and Logistics-Oriented)

	Fallow Area
	TR7, TR5, TR8
	59.3
	High (Climate and Traditional System-Oriented)

	Fruit
	TR3, TRC, TR6
	58.1
	Medium-High (Climate and Investment-Oriented)

	Vegetables
	TR3, TR7, TR6
	40.6
	Dispersed / Balanced (Market and Climate)

	Cereals
	TR7, TR5, TR2
	40.4
	Dispersed / Strategic (Food Security)


Source: Based on calculations from TurkStat Crop Production Statistics (2024).



Figure 1. Comparative Geographical Concentration of Product Groups (2024)
Note: Figure 1 would be a bar chart visualizing the percentages from Table 1.
Figure 1 comparatively shows the geographical concentration levels of agricultural product groups based on the combined percentage shares in the top three regions. The analysis reveals the highest geographical concentration in ornamental plants (92.7%), indicating that almost all production of this group occurs in just three regions (TR1, TR3, TR4), pointing to a distinct market-proximity focused clustering model. This is followed by fallow areas (59.3%) and fruit orchards (58.1%); these two groups exhibit medium-high levels of concentration, suggesting their production is shaped by climatic and agro-ecological factors. In contrast, vegetables (40.6%) and cereals (40.4%) exhibit a more balanced and dispersed geographical distribution; this suggests these products are spread across a wider regional base due to both market access and food security strategies.

The descending concentration trend line visible in the graph indicates a systematic decline in the share of the top three regions across product groups. This trend reveals that the production patterns of some agricultural products (especially staple food products) are spreading across a broader geographical area and that regional specialization varies depending on product characteristics. The findings support that geographical concentration levels in Turkish agriculture show significant differences depending on product-specific characteristics (perishability, market dependency, climate requirements) and national policy priorities (food security, regional development).

Analysis: The table and graph reveal distinct spatial patterns that vary according to product characteristics. The extreme concentration of 92.7% seen in ornamental plants stems from these products being perishable, requiring high maintenance, and, most importantly, the logistical necessity of proximity to massive metropolitan markets like Istanbul (TR1) and Izmir (TR3) and export ports (Taşçıoğlu & Sayın, 2005). In contrast, cereal and vegetable production exhibits a more balanced distribution. Cereals, being strategic food security products and having relatively wide climate tolerance, are spread across the country. Vegetables tend to be produced near local/regional markets due to both climatic flexibility and the need for fresh consumption. Fallow, on the other hand, is concentrated in arid interior regions (TR7, TR5) entirely as a result of climatic constraints (low rainfall) (Demiralay, 2010).

Agricultural Identity Cards of Regions: Specialization and Profile Comparison
The other side of geographical concentration is the internal crop patterns of regions themselves. Each region has developed a distinct "agricultural identity" based on its natural resources, historical accumulation, and economic orientation.

Table 2. Agricultural Crop Pattern Profiles of Selected Regions (2024, % Share within Total Agricultural Area)
	Product Group
	TR7 (Central Anatolia)
	TR6 (Mediterranean)
	TR1 (Istanbul)
	TRC (Southeastern Anatolia)

	Cereals
	57.1
	48.6
	28.8
	36.8

	Fallow
	28.0
	7.1
	0.03
	2.3

	Fruit
	4.0
	29.5
	0.02
	53.1

	Ornamental Plants
	0.0
	0.1
	66.6
	0.01


Source: Calculations based on TurkStat Crop Production Statistics (2024) data.


Figure 2. Regional Crop Pattern Comparison (2024)
Note: Figure 2 would be a grouped bar chart or stacked bar chart visualizing the profiles in Table 2.

Analysis and Regional Identity Definitions:
· TR7 (Central Anatolia) - "Cereal and Fallow Plain": The region's agricultural identity is defined by 57.1% cereals and 28.0% fallow. This shows the dominance of rain-fed cereal production under arid climatic conditions and the traditional risk management tool of fallow. The share of fruit and vegetables is low, and ornamental plants are almost negligible (Figure 2).
· TR1 (Istanbul) - "Metropolitan Ornamental Hub": The region's identity is concentrated in a single product: 66.6% ornamental plants. This is a result of absolute proximity to the megacity market and export logistics. The share of all other product groups is marginal (Figure 2).
· TRC (Southeastern Anatolia) - "Rising Fruit Focus": Irrigation opportunities brought by GAP projects have fundamentally changed the region's identity (Benek, 2009). The 53.1% fruit share has made the region Turkey's new fruit base. Although the cereal share is also significant, the fallow share is quite low (Figure 2).

· TR6 (Mediterranean) - "Mixed and Climate-Focused Production Center": Exhibits a balanced profile reflecting traditional climatic advantages: 29.5% fruit and 48.6% cereals. This indicates a diversified structure based on both high-value products and basic food production (Figure 2).

Decadal Macro Transformation (2015-2024): Three Major Structural Trends
The crop pattern within the total agricultural area across Turkey underwent deep structural shifts throughout the 2015-2024 period. These shifts are macro-level reflections of agricultural policies, market demands, and technological change.

Table 3. Change in the Structure of Crop Patterns within Turkey's Total Agricultural Area (2015-2024, % Share)
	Product Group
	2015 Share (%)
	2024 Share (%)
	Change (Percentage Points)

	Cereals
	65.4
	62.7
	-2.7

	Fallow
	17.1
	10.9
	-6.2

	Fruit
	13.6
	15.7
	+2.1

	Vegetables
	3.9
	4.7
	+0.8


Source: Calculations based on TurkStat Crop Production Statistics (2015, 2024) data. (Note: Shares are relative to total agricultural area; other minor groups are not shown in the table.)

This data clearly reveals three main structural trends that marked the period:
1. The Dramatic Collapse of Fallow: The 6.2-point drop in the share of fallow areas within the total agricultural area is the most concrete and striking indicator of Turkish agriculture's intensification and modernization process. This can be explained by the spread of irrigation, increased input use, and changes in crop rotations.
2. The Pronounced Rise of Fruit: The 2.1-point increase in the share of fruit areas signals agriculture's shift towards more profitable and value-added products for domestic and external markets. This is a result of farmers' and investors' response to market signals.
3. The Relative Contraction of Cereals: Although cereal cultivation area in absolute terms has been maintained in Turkey (and even increased in some regions), its share within the total agricultural area decreased by 2.7 points. This is a consequence of the faster growth of other product groups (especially fruit) and shows the diversification tendency of agriculture despite the strategic importance of cereals.

To summarize the main findings:
1. Geographical concentration differs sharply according to product characteristics. Extreme concentration is seen in market- and logistics-sensitive products like ornamental plants (92.7%), while cereals and vegetables (around 40%) are more evenly distributed nationwide due to food security and broad climate tolerance. This shows that agricultural geography is shaped not only by ecological but also by strong economic and logistical determinants.

2. Regions have developed distinct agricultural identities. TR1 (Istanbul) has become the "metropolitan ornamental hub," TR7 (Central Anatolia) the "cereal and fallow plain," and TRC (Southeastern Anatolia) the "rising fruit focus" thanks to irrigation investments. This specialization is a concrete manifestation of regional comparative advantages.

3. At the macro level, the face of agriculture is changing rapidly. The dramatic 6.2-point drop in the share of fallow areas over the decade is the clearest indicator of agricultural intensification. In parallel, the 2.1-point increase in fruit areas proves that farmers and investors are responding to market signals and moving towards more profitable products.

However, these seemingly positive productivity and profitability increase trends bring with them serious sustainability risks. The uncontrolled spread of irrigated agriculture, especially in arid and semi-arid regions (TR7, TRC), increases the danger of over-extraction of groundwater resources, soil salinization, and ecosystem degradation. Furthermore, extreme weather events and drought caused by climate change have the potential to fundamentally disrupt the current production geography and regional specialization models.

Therefore, the next decade for Turkish agriculture necessitates establishing a strategic balance between "production increase" and "resource sustainability." The following recommendations can guide policymakers, researchers, and sector stakeholders:

· Basin-Based Smart Specialization: Regional crop patterns should be re-planned considering the carrying capacity of water basins. The promotion of high water-consuming crops in basins with high water stress should be limited.
· Promotion of Sustainable Intensification: Practices such as "smart fallow," conservation agriculture, drip and sprinkler irrigation systems, and the use of drought-resistant varieties should be expanded and supported.
· Climate-Resilient Production Systems: Flexible and resilient production models (crop diversification, insurance mechanisms, early warning systems) that can adapt to climate change scenarios should be developed.
· Data-Driven Monitoring and Planning: High-resolution, real-time data monitoring systems for agricultural area and water use should be established to support policy decisions with scientific data.

In conclusion, while the 2015-2024 period demonstrates the structural dynamism and potential of Turkish agriculture, it also sends strong signals that it is approaching ecological limits. Future success will be measured not only by production figures but by how manageably, resiliently, and inclusively this new and intensive agricultural model is integrated with natural resources and climate realities.



4. CONCLUSION AND RECOMMENDATIONS

Analyses of regional concentration and crop patterns for the 2015-2024 period clearly reveal that Turkish agriculture is undergoing a profound and multi-dimensional structural transformation. This transformation is characterized by a distinct shift from the traditional "fallow-cereal" axis-dependent, arid-condition reliant agricultural model towards a market-integrated, high-value-added, and intensive production model.

Future Scenarios: The Search for a Sustainable Balance
The structural transformation revealed by TurkStat data has brought Turkish agriculture to a critical crossroads filled with both opportunities and risks. Possible future scenarios if current trends continue can be foreseen as follows:

· Scenario A (Uncontrolled Intensification - Continuation of Current Trend): The decrease in fallow and uncontrolled spread of irrigated agriculture (fruit, vegetables) could lead to rapid depletion of groundwater resources, soil salinization, and ecosystem degradation, especially in arid regions (TR7, TRC) (Göçmez & İşçioğlu, 2004).
· Scenario B (Smart Specialization and Balance): High value-added production continues but is supported by sustainable practices such as "smart fallow," conservation agriculture, drip irrigation, drought-resistant varieties, and basin-based water management. In this scenario, productivity increase is balanced with resource conservation (Çelik, 2016; Yıldırım, 2025).
· Scenario C (Climate-Forced Restructuring): The intensification of climate change effects (extreme heat, drought, irregular rainfall) could fundamentally disrupt the current production geography. While traditional fruit and vegetable regions (TR6, TR3) suffer yield losses, production may experience a forced shift towards more temperate and rainy regions (Black Sea, Northern Marmara).

The 2015-2024 period shows that Turkish agriculture has made a definitive transition, breaking away from its traditional "fallow-cereal" heavy structure towards a more market-oriented, intensive, and value-added model. While this transformation carries the potential for productivity and income growth, it is also creating unprecedented pressure on water resources and soil health. Therefore, the sustainability of agricultural success will henceforth be measured not only by yield and area increases but by how resiliently and compatibly this new and intensive agricultural model can be integrated with ecological limits and climate risks.
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Regional Product Pattern Comparison (2024)

Cereals	
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