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Abstract: This study investigates the expression of food miles in the literature review that occurs in the articles 

published in academic journals and books. Food mile is a concept which defines the distance between production 

point and consumer. Calculation of food mile is important to determine losses in food production and 
transportation. Studying food mile that causes hidden extra costs to food production contributes national 

economy, supports local producer, makes reaching fresh and cheap food simply. From literature investigations, 

it is seen that there is no study about food miles in Turkey which is one of the developing countries in the world. 

Turkey is known as an independent country about cereals. In recent years, import rate of cereals is growing more 

than production. To prevent dependence, studies should focus on food mile investigation of cereals. Increasing 

the local food production requires radical changes in entire supply chain. The concept of food miles is new for 

Turkey and studies should be planned for highly consumable foods such as cereals and these studies will 

contribute to national economy 
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1. Introduction 

The concept of “food miles” – the distance that food items travel from the location where they are grown or 

raised to the location where they are consumed – has received an increasing amount of attention over the last 

decade. Most literature on the issue has sought to make a correlation between the distances traveled by food 
items and the greenhouse gases (GHG) emitted in their transport. Greenhouse gases are emitted through the 

burning of fossil fuels, and affect air quality and global climate change, which have an effect on human health. 

Socio-cultural, political, geographical and climatic conditions have identified transport methods of food 

throughout human history. Import has always been there as a complement to local resources. In recent years, 

improvements in technology and transportation, and also globalization has made international trade the first 
method to meet needs of billions of consumers worldwide. At the beginning of the 21st century developed and 

developing countries had limited products in their own geographic and climatic conditions. Therefore, foodstuffs 

which was produced commercially has been increased and these foods have been shipped from one part to the 

other part of the world. 

Global food system expresses different values for countries, businesses and consumers and has different 
challenges. Increase in energy costs and political issues in different regions of the world, climate changes 

(greenhouse gas emissions) and deterioration of agriculture / food supply areas are also critical at this point. All 

of these affects the sustainability of food and increases food safety related questions [1]. 

Conventional food supply method nowadays is production in a specific location and shipping to different 

regions. In this situation food is supplied to consumers after a long distance. Since food mile value is low, it 
contributes positively to freshness, flavor, nutrients, ecological sustainability, carbon footprint, traffic and 

strengthens local manufacturers by establishing cooperatives. 

Studies about food miles is summarized in the literature review summary table below. 
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TABLE I: Lıterature Revıew Summary 
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TABLE I (contınued): lıterature revıew summary 
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Studies in the literature underlines that labor, seasonality, green house emissions, carbon food print and 

flavor should be focused on as well as food miles.  Increasing the local food production requires radical changes 
in entire supply chain. The concept of food miles is new for Turkey and studies should be planned for highly 

consumable foods such as cereals and these studies will contribute to national economy. 

2. Definition and Calculation of Food Miles 

“Food miles” is defined as the distance between growing destination of food and the consumer. Food miles 

has become important definition that defines distance from field to consumer for food professionals [4]. As 
stated in the Kyoto Protocol, the political importance of climate change is increasing and issues such as food 

mile are also gaining in value day by day [8]. The continually increasing trend about both of organic and locally 

grown foods in the U.S. and EU shows that consumers are more important about how their food is produced and 
where it comes from.  

The concept of sustainability gains value nowadays. Food miles has become common on the concept of 
sustainability [9]. Various tools have been brought to bear to analyze the problems of sustainable agriculture, the 

chosen method often primarily depending on the way sustainability is viewed and the background of the 

investigator. As the environmental impacts of global agro-food systems have been exposed the concepts of ‘local 

food’ and ‘food miles’ have become powerful polemical tools in policy discourses built around sustainable 
agriculture and alternative food systems. To reduce food miles implies the need for food systems grounded in 

local ecologies and responsive to consumer demands for quality food, hence the growing literature on the 

benefits of a more localized food supply system [11]. 

A food mile is the distance food travels from where it is grown or raised to where it is ultimately purchased 

by the consumer or end user. It is relatively easy to calculate food miles for a single ingredient, unprocessed 
food product from the time it leaves the farm until it is purchased. To obtain the average food miles a certain 

food item travels from all sources to reach a certain city or community, it is necessary to calculate a Weighted 

Average Source Distance (WASD). The WASD from production source to consumption endpoint is a single 
distance figure that combines information on distances from producers to consumers and the amount of food 

product transported. The formula which is developed by Annika Carlsson-Kanyama in 1997 for the WASD is: 

                         (1) 

Where: 
WASD: weighted averaged source distance(km) 

k: different locations of the production origin 

v: value ($) of imports from each location of production origin, and 
d: distance (km) from each location of production origin to the point of consumption [4] 

Most of studies in the literature made a correlation between distance to food and greenhouse gases (GHG). 

Greenhouse gases are emitted while burning of fossil fuels, and affect air quality, human health and global 
climate change.  

The WAER is the average amount of GHG emissions (in kg) created by each kg of a food item in its travel 

from point of production to consumption. The formula was created by Lifecyles (2004).  

         (2) 

Where: 
WAER: Weighted average emissions value(g/ton) 

k: Production location 

v: value ($) of imports from each location of production origin 

d: distance (km) from each location of production origin to the point of consumption 
e: greenhouse gas (GHG) emission level (g/T-km) for mode of transport  

Greenhouse emissions value(e) is according to the transportation method. Values of greenhouse (GHG) 

emissions by mode of transport (the “e” variable in the formula to calculate WAER) which are obtained from 
Environment Canada (2002) is shown in Table 1. Values represent the average amount of greenhouse gas 

emissions emitted by the four different transport modes. The GHG emissions are mostly carbon dioxide (CO2), 

but also include nitrous oxide (N2O) and methane (CH4) converted into equivalent units of CO2 based on their 

global warming potential. 
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TABLE II: GHG Emissions by Transport Mode [6] 

Transport Mode  
GHG emission levels  

(g per ton-km)  

Air  1,101.0  

Marine  130.3  

Rail  21.2  

Truck  269.9  

 

The study used following formula to calculate how many tones of GHG emissions are created by imports of 

each selected food [6]: 

         (3) 

Where: 

GHG: Green house gasses(ton) 
WAER: the average amount (kg) of GHGs emitted for each kg of a food item imported  

c: the total consumption of the food item(kg) 

i: the proportion that imports make up of domestic consumption (%) 

3. Importance Of Future “Food Mile” Studies About Cereal In Turkey 

Turkey's population is growing by steady rate, according to the data from the Turkish Statistical Institute. 

Figures for 2015 indicate a growth rate of 13.4, higher than the 13.3 of the previous year. The population grew 

by 1.45 million people in the past year to 78.741.053 according to official records. Figure 1 shows that 

population is growing by steady rate. This population growing trend affects food demand of Turkey directly. 

 
Fig. 1. Population in Turkey[13]. 

 

Total import of Turkey in US dollars is given in Figure 2. Imports are increasing in recent years. This is 

related with population growing rate and total production volume of industry in Turkey. 

 
Fig. 2. Total Import of Turkey(Billion USD) [13]. 
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Cereal import over total import in Turkey is depicted in Figure 3.  Figure 3 shows that general aim of cereal 

import rate in total import is stable by years.  Despite stability of cereal import rate, cereal import is growing 
according to increase in total imports. On the other hand, in 2015 there is approximately 2 times increase in 

cereal import comparing with the year before. Average percentage of cereal imports over total imports is 3,77% 

from 2008 to 2015. Although Turkey has been known to be self-sufficient in cereals. Figure 3 depicts that 

Turkey has gradually become import dependent in cereals. By increasing local production, import rate of cereals 
and also dependence in cereals will decrease. 

 
Fig. 3. Cereal Import(Tonne) over Total Import(Tonne) in Turkey[13]. 

 

Usable production and imports of cereals in Turkey is depicted in Figure 4. Usable production and also 

imports are increasing. But the growing rate of imports are greater than growing rate of usable production by 
years. 

 
Fig. 4. Usable Production and Imports of Cereals in Turkey[13]. 

 

Cereal types which is imported from other countries are given in Figure 5. Since tonnage of cereal imports 

are focused, most four imported cereals are wheat, maize, barley and oat. Import of wheat and maize which has 

an important place in essential nutrients are approximately 90% of total cereal import. 

 
Fig. 5. Cereal Imports of Turkey in 2014/2015[13]. 
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Wheat and maize import tonnages are shown in Figure 6 and Figure 7. Although in 2000/01 term, 2% of 

wheat need were supplied from import, in 2014/15 term 24,4 of wheat need were supplied from import. It is 
related with efficiency and cost of wheat production in Turkey. State aid about wheat production should be 

improved to support farmer. Maize need of Turkey is highly growing, for the reason that glucose usage rate 

instead of sugar for industrial food production plants are increasing. Rate of maize import over usable 

production is stable. For instance, in 2000/01 term, 25,3% of maize need were supplied from import, in 2014/15 
term 25,1 of wheat need were supplied from import. 

 
Fig. 6. Usable Production and Import of Wheat in Turkey[13]. 

 

 
Fig. 7. Usable Production and Import of Maize in Turkey[13]. 

 

According to the import values in Turkey, food mile concept especially on cereals is recommended to be 

investigated. Application of this concept will affect positively to country economy. Supporting local production 
and optimizing distances between ports will prevent losses during transportation and production. Turkey saves 

energy and pollute less after application of food miles. 

4. The Result and Discussion 

There are several studies about food mile concept in the literature. In first years when food mile concept was 
newly discussed, food mile was only distance between production point and consumer. Actual studies in the 

literature underlines that labor, seasonality, green house emissions, carbon food print and flavor should be 

focused on as well as food miles.  Studying food mile that causes hidden extra costs to food production 

contributes national economy, supports local producer, makes reaching fresh and cheap food simply.  

Food mile approach has not been applied to consumable foods in Turkey, yet. By implementation of this 
concept, which has been developed in time by different researchers, alternative approaches will be determined 

for foodstuff in Turkey and that will contribute to Turkey economy. According to values from Turkish Statistical 

Institute, import rate of cereals in Turkey is increasing nowadays. For instance, approximately 20 percent of 

annual wheat need of Turkey are imported from other countries. To prevent dependence to other countries about 
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cereals, studies in Turkey should focus on this type of foodstuff. However, food mile, which is new approach for 

Turkey, is applicable and developable concept. 
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