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1 Introduction
The agricultural sector is of strategic importance in Turkey, 

as in the rest of the world, due to its crucial contribution as a 
provider of nutrition for the population. In line with increases 
in the global population, the demand for food is also increasing, 
including red meat (Yavuz et al., 2013; Food and Agriculture 
Organization of the United Nations, 2014; Turkey, 2015; 
Uçum & Gülçubuk, 2018). Red meat is important in human 
health and nutrition (Williamson et al., 2005; Wyness, 2016). 
Previous studies have emphasized that red meat is a source of 
high biological value protein, iron, zinc and various B vitamins 
(Bender, 1992; Scollan et al., 2006; Pereira & Vicente, 2013).

The recommended protein intake for an adult is 0.83 grams 
per kilogram of body weight per day (World Health Organization, 
2007; European Food Safety Authority, 2012). Although total 
protein consumption per capita is sufficient in Turkey, most 
of the protein is plant-based. Animal protein consumption is 
not adequate (Bilgiç & Yen, 2013; Turkey, 2014c). For the years 
2015/2017, average protein consumption per capita is 102.29 grams. 
Only 34.86% (34.86 grams) of daily protein consumption per 
capita is derived from proteins of animal origin. Average daily 
animal protein consumption per person across the world is 
32.56  grams, 60.96  grams in the European Union (28) and 
14.04 grams in least developed countries. In 2017, Turkey was 
ranked 89th out of 172 countries in the world in terms of animal 
protein consumption (Food and Agriculture Organization of 
the United Nations, 2020).

Ensuring food security is a priority for food policies in 
every country, and Turkey is no exception. However, it has not 
reached self-sufficiency in red meat production (Turkey, 2014a). 
Between 2008 and 2017 in Turkey, average consumer beef prices 
increased by 34.65% while producer prices increased by 20.65% 
(Turkish Statistical Institute, 2018). Due to the increase in red 
meat prices, the industry has difficulty providing sufficient raw 
materials and consumers have difficulty accessing the red meat 
and meat products they need at reasonable prices. As a result, 
importation of cattle and beef products began in 2010 and has 
continued at irregular intervals (Turkey, 2010a, 2018a).

In Turkey, the red meat industry is seen as including the whole 
process starting from the slaughter of animals in slaughterhouses 
through to the packaging of final products for sale. The main 
enterprises operating in the industry are (i) slaughterhouses; (ii) 
meat combines (which both slaughter animals and process meat 
and meat products); and (iii) meat and meat product processing 
plants (State Planning Organization, 2001). In order to ensure 
safe and healthy products are consumed, it is important to 
constantly evaluate agricultural raw materials in the industry 
before presenting them to consumers.

The red meat processing industry is important in the food 
industry in Turkey. According to NACE Rev_2 classification, 
the value of the contribution to the food industry of the red 
meat and poultry meat industry combined is 10.41%, according 
to the average for the years 2015 to 2017 (Turkish Statistical 
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Institute, 2018). Despite its place within the food industry, the 
capacity utilization rate of the red meat processing industry is not 
at a satisfactory level (Turkey, 2014b; Demirkol & Azabağaoğlu, 
2017). Minimal utilization of existing installed capacity has 
negative effects on enterprises and therefore on the national 
economy (Demirbaş & Talim, 1999; Saygın & Demirbaş, 2017). 
The capacity utilization rate has a significant impact on the 
profitability and productivity of enterprises (Aral & Sakarya, 2009; 
Demirkol & Azabağaoğlu, 2017). For this reason, our aim in 
this study is to identify the problems of enterprises operating 
in the red meat processing industry and to develop solutions 
for these problems.

2 Materials and methods
This study was carried out in the west of Turkey, in the 

provinces of Izmir and Afyonkarahisar. According to the 2012 
Food Industry inventory which provides data on slaughterhouses 
only, Izmir province ranks 4th and Afyonkarahisar 7th for total red 
meat production in Turkey. These are also the key provinces for 
red meat production in the country’s Aegean Region. According to 
the NUTS (Nomenclature of territorial units) classification, the 
Aegean Region contributed 14.66% of the total volume of red 
meat production in Turkey and, in turn, 60.62% of that amount 
was produced in Izmir and Afyonkarahisar provinces.

The information on enterprises was obtained from the 
Afyonkarahisar and Izmir Directorate of Provincial Food 
Agriculture and Livestock. It was planned that face-to-face 
surveys would be conducted with the managers of all of these 
enterprises. But only 70.3% of the surveys were completed, as 
not all managers were willing to participate in the survey. A total 
of 71 face-to-face surveys were conducted with the managers of 
slaughterhouses (19), meat combines (13) and meat and meat 
product processing plants (39) in the centers and county districts 
of Afyonkarahisar and Izmir Provinces.

The study identifies a range of problems, especially with 
regard to raw material supply, production and marketing. 
Particular consideration is given to beef, specifically relating 
to problems with animal husbandry and raw materials, since 
86.53% of the production of red meat in Afyonkarahisar and 
Izmir is from beef (Turkey, 2012). A Five-Point Likert Scale 
was used to measure the problems of enterprises, where 1 
indicates “strongly disagree” and 5 indicates “strongly agree” 
(Malhotra, 2010). Enterprises were grouped into three types; 
slaughterhouses, meat combines and meat and meat product 
processing plants. Differences between groups in terms of enterprise 
types were determined. For continuous variables, a normal 
distribution test was applied by using the Kolmogorov-Smirnov 
test. For non-parametric variables, the Kruskal-Wallis test was 

carried out to compare differences between groups in terms of 
enterprises types (Newbold, 1995; Field, 2009). The interviews 
with managers were held over a period from February 2015 to 
July 2015.

3 Structure of the red meat processing industry in Turkey
According to the 2012 Food Industry inventory, there 

were 577 slaughterhouses in Turkey for bovine animals and 
523 slaughterhouses for sheep and goats. The total installed 
capacity for the slaughter of bovine animals is approximately 
174 thousand head per day and total annual production is 
approximately 569 thousand tons (Table 1).

The same inventory provides information on the range of 
production enterprises operating in the red meat and meat products 
industry. There were 502 involved in raw red meat processing, 
350 in producing heat-treated fermented sausage-like products, 
313 meatballs, 183 fermented sausage, 133 salami, 121 sausage and 
122 producing pastrami. The most- produced red meat products 
were meatballs, sausages, roast meats and salami. However, it is 
clearly evident that the rate of capacity utilization in the meat 
and meat products industry is low. The rate was 54.28% for raw 
red meat, 75.24% for meatballs, 17.23% for fermented sausage, 
45.99% for heat-treated fermented sausage-like products and 
27.62% for salami (Table 2).

4 Results

4.1 Characteristics of red meat processing industry 
enterprises and their managers

The average age of managers was 44, with 14 years of education. 
On average, managers’ occupational experience was 14.5 years, 
with 12.7 years in the particular enterprise. Therefore, it is clear 
that there is no shortage of experience amongst managers in 
the sector. There were statistically significant differences among 
enterprises in terms of the education level of managers. The level 
was highest (14.84 years) in slaughterhouses and lowest in meat 
and meat product processing plants (12.85) (Table 3).

The enterprises had been operating in the sector for 
around 21 years. 35.21% of the enterprises were limited liability 
companies, 22.54% were privately owned enterprises, 21.13% 
were municipal enterprises, 18.31% were joint-stock companies 
and 2.82% were cooperative enterprises. Both slaughterhouses 
and meat and meat product processing plants in Izmir province 
were widely-dispersed in terms of districts where they operate. 
In Afyonkarahisar, except for certain districts, most enterprises 
operating in the sector were concentrated in the Afyonkarahisar 
Organized Industrial Zone in the province center.

Table 1. Slaughterhouses in Turkey (2012).

Number of Slaughterhouses Installed capacity  
(head/day)

Production  
(carcass/year)

Production  
(tonnes/year)

Bovine animals 577 173 753 2 193 987 568 810

Sheep and goats 523 215 111 3 329 527 72 301

Source: Turkey (2012).
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45.07% of enterprises had fewer than 10 employees, 30.99% 
had 11-25 employees, 9.86% had 26-49 employees and only 
14.08% of enterprises had 50 or more employees. From this, 
it can be seen that enterprises are usually small and medium 
sized. Under the Veterinary Services, Plant Health, Food and 
Feed Law No. 5996, it is obligatory to employ a veterinarian 
in meat combines and slaughterhouses and a veterinarian or a 
food engineer or an agricultural engineer (graduate from food 
department) in meat and meat product processing plants plants 
(Turkey, 2010b). In this study it was found that all slaughterhouses 
and meat combines employed a veterinarian. And 51.28% of 
the meat and meat product processing plants employed a food 
engineer and 69.23% a veterinarian.

In 63.33% of the slaughterhouses, bovine animals, sheep, and 
goats were slaughtered in the same plant, while in 36.67% only 

bovine animals were slaughtered. In 27.45% of the enterprises 
processing meat and meat products, both poultry meat and red 
meat were processed. Raw meat was produced in 45.10% of the 
enterprises, fermented sausage in 78.43%, salami in 29.41%, sausage 
in 27.45%, pastrami in 23.53%, meatballs in 21.57%, roasting in 
13.73%, doner in 13.73% and jambon in 9.80%. However, the 
capacity utilization rate was low in both slaughterhouses and 
in enterprises processing meat and meat products.

4.2 Problems of red meat processing industry enterprises

According to our survey of managers, the most serious 
problem for livestock enterprises was the negative effect of high 
feed prices on production. This was followed by inadequacy of 
rangeland, insufficient agricultural organization in beef cattle 

Table 2. Read meat and meat products enterprises in Turkey (2012).

Red Meat and Meat Products Number of 
Enterprises

Installed capacity 
(tonnes/year) (1)

Production (tonnes) 
(2)

Capacity Utilization 
Rate (%) (2/1)

Raw red meat 502 3 780 358.53 2 051 914.65 54.28

Meatball 313 118 244.90 88 961.90 75.24

Doner1 116 40 652.85 17 697.25 43.53

Sauced, cured, marinated and flavored meat piece 38 5 189.00 2 560.00 49.34

Burger 41 10 800.34 3 693.96 34.20

Fermented sausage 183 171 209.97 29 502.88 17.23

Heat treated fermented sausage - like product 350 91 065.22 41 877.19 45.99

Sausage 121 58 395.79 13 528.14 23.17

Salami 133 56 467.63 15 595.84 27.62

Jambon 62 7 017.13 1 745.66 24.88

Roasting 130 86 885.93 40 003.10 46.04

Pastrami 122 14 848.10 3 323.99 22.39

Smoked Meat 27 1 345.00 223.58 16.62

Coated meat and meat products 4 4 772.00 4 673.88 97.94

Dried meat 3 73.00 3.80 5.21

Kokorec2 15 5 792.00 3 361.00 58.03

Jelly tripe 10 1 114.00 361.00 32.41

Others 77 38 774.97 18 300.49 47.20

Mechanically separated red meat 5 1 902.00 1 599.00 84.07

1Traditional meat production made of beef, lamb or veal and seasoned with spices; 2Product made of sheep or lamb intestine. Source: Turkey (2012).

Table 3. General characteristics of the managers.

Characteristics of managers Slaughterhouses Meat combines
Meat and meat 

product processing 
plants

Average

Age (year) 42.84 42.00 44.64 43.68

Education (year)* 15.37 14.23 12.85 13.77

Occupational experience (year) 14.84 17.23 18.82 17.46

Time in the enterprise (year) 10.44 15.00 13.01 12.72

*Kruskal Wallis test was significant for p < 0.05.
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farming, difficulty in finding fattening material, inadequate 
extension services, the small number of beef cattle enterprises 
and inadequate control of animal movements (Table 4).

Unstable carcass meat prices were seen as the chief problem 
for managers in obtaining raw material. This was followed by 
high meat prices and prices that were not determined according 
to quality. Managers did not agree with the statement about the 
lack of an adequate cold chain in carcass meat production and 

distribution. This can be regarded as an indicator of significant 
progress in terms of ensuring cold chain conditions in the 
sector. There were statistically significant differences among 
enterprises with regard to the statements “carcass meat prices are 
unstable”, “carcass meat prices are high”, “the amount of carcass 
meat is insufficient” and “carcass meat quality is inadequate”. 
The level of agreement to these statements was higher in the 
meat combines (Table 5).

Table 4. Managers’ views on problems related to livestock enterprises.

Problems related to livestock enterprises Slaughterhouses Meat combines

Meat and 
meat product 

processing 
plants

Average*

Feed prices are high 4.89 4.92 4.58 4.73
There is not enough rangeland 3.95 4.15 4.27 4.16
Agricultural organization in beef cattle farming is insufficient 3.89 3.85 4.32 4.12
It’s difficult to find fattening material 3.37 4.08 4.05 3.87
Extension services are inadequate 3.63 3.62 4.08 3.87
The number of beef cattle enterprises is small 3.74 4.23 3.66 3.79
Control of animal movements is inadequate (illegal animal entry) 2.84 3.77 3.84 3.55
The subsidy given to beef cattle farming is not sufficient 3.79 3.08 3.38 3.43
Barns are not suitable for beef cattle 3.47 3.92 3.16 3.39
Cattle cannot be fed with quality feed 3.42 3.08 3.41 3.35
The farming of beef and dairy cattle together negatively affects 
production 3.63 2.54 3.45 3.33

Animal diseases negatively affect production. 2.53 3.38 3.59 3.26
There is a problem in supplying quality feed 3.42 3.08 3.16 3.21
The state’s control measures for animal diseases are insufficient 2.67 2.77 3.59 3.19
Livestock loans are insufficient 2.83 3.38 3.08 3.07
The small scale of beef cattle enterprises negatively affects production 3.00 3.38 2.50 2.80

*1 Strongly disagree and 5 Strongly agree.

Table 5. Managers’ views on problems related to raw material.

Problems related to raw material Slaughterhouses Meat combines
Meat and meat 

product processing 
plants

Average*

Carcass meat prices are unstable*** 4.53 5.00 4.82 4.82
Carcass meat prices are high** 3.89 5.00 4.46 4.46
Meat price is not determined according to the 
quality 4.26 4.46 3.90 3.90

Carcass grading is not carried out 4.26 3.77 3.89 3.89
The amount of carcass meat is insufficient*** 3.41 4.15 3.23 3.23
Carcass meat marketing organization is inadequate 2.84 3.54 3.10 3.10
Technological conditions in the slaughterhouses do 
not meet the desired levels 3.00 2.54 2.83 2.83

The carcass meat yield of animals is low 2.26 3.08 2.72 2.72
Carcass meat quality is inadequate*** 1.95 3.15 2.68 2.68
Animals to be slaughtered are brought to the 
slaughterhouses under inappropriate conditions 2.42 2.00 2.46 2.46

Cold chain is insufficient in carcass meat production 
and distribution 2.21 1.31 2.06 2.06

*1 Strongly disagree and 5 Strongly agree; **Kruskal Wallis test was significant for p < 0.05; ***Kruskal Wallis test was significant for p < 0.1.
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High financing costs and energy costs were the main problems 
reported by the managers in relation to production. There were 
statistically significant differences among enterprises with regard 
to the statement “the capacity utilization rate is low”. The degree 
of agreement was lowest in the slaughterhouses (Table 6).

The managers reported that the main marketing-related 
problem was high logistics costs. This was followed by counterfeiting 
and adulteration of meat products (Table 7).

5 Discussion
Raw material makes up the largest portion of the production 

costs of red meat processing enterprises. High and unstable raw 
material prices directly affect the retail price of products and make 

it difficult for consumers to purchase these products. Difficulties 
in marketing directly affect the production volume and capacity 
utilization rate of the enterprises. Livestock enterprises are the 
main source of raw material for the red meat processing industry. 
Though Turkey has highly favorable conditions in terms of 
animal husbandry, structural issues and inconsistencies in policy 
implementation cause serious problems for livestock enterprises 
(Ağır & Akbay, 2018; Kayikci et al., 2019). It is essential that 
these problems are resolved so that the required raw material 
can be supplied at a reasonable price and consumers can access 
the food they need at an affordable price.

The managers interviewed stated that high feed prices are 
the biggest problem for livestock enterprises. This is followed 

Table 6. Managers’ views on problems related to production.

Problems related to production Slaughterhouses Meat combines
Meat and meat 

product processing 
plants

Average*

Financing costs are high 4.67 4.69 4.62 4.65

Energy costs are high 4.42 4.69 4.54 4.54

Lack of qualified staff 3.95 4.46 4.64 4.42

Tax rates are high 4.06 4.08 4.38 4.24

There is unregistered production in the sector 3.47 4.31 4.13 3.99

Labor costs are high 3.53 4.08 4.10 3.94

Business and investment loans are insufficient 3.94 3.23 3.87 3.76

The capacity utilization rate is low** 2.58 3.54 3.97 3.52

Incentives related to production are insufficient 3.65 3.15 3.39 3.41

There are many bureaucratic obstacles 3.37 3.38 3.08 3.21

The infrastructure is inadequate 2.50 1.54 1.82 1.94

The location of the enterprise is not suitable for 
production 1.95 1.54 1.62 1.69

*1 Strongly disagree and 5 Strongly agree; **Kruskal Wallis test was significant for p < 0.05.

Table 7. Managers’ views on marketing-related problems.

Problems related to marketing Slaughterhouses Meat combines
Meat and meat 

product processing 
plants

Average*

Logistics costs are high 4.00 4.00 4.13 4.07

Counterfeiting and adulteration in meat products** 3.53 4.62 3.85 3.91

Insufficient levels of demand for final goods 3.19 3.15 2.92 3.03

Incentives related to marketing are insufficient 3.20 2.62 3.08 3.02

Demand for intermediate goods is inadequate 2.65 3.15 2.90 2.88

There is a lack of information about the market 3.53 2.62 2.66 2.87

Red meat has a promotion problem 2.88 2.23 2.56 2.58

The number of vehicles equipped for safe meat 
transportation is insufficient 2.00 1.77 1.64 1.75

Product variety is insufficient in the red meat industry 1.94 1.15 1.51 1.55

*1 Strongly disagree and 5 Strongly agree; **Kruskal Wallis test was significant for p < 0.05.
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by the lack of, or poor quality of, available rangeland. The major 
expense in the process of fattening cattle is the feed itself (Katz & 
Boland, 2000; Arthur & Herd, 2008; Saitone, 2018). It is generally 
agreed among managers that solving the issue of high feed costs 
is crucial to increasing the supply of red meat. This requires the 
continuation of forage crops production subsidies which are 
paid on a ‘per hectare’ basis (Turkey, 2018b). Also, to increase 
production and productivity, extension programs for forage 
production require to be improved for both crop and livestock 
farms. It is recommended that livestock husbandry should be 
integrated with forage crop production wherever feasible in order 
to reduce feed costs. Various studies have shown that provision 
of suitable grazing is highly beneficial in reducing feeding costs 
and lowering expenses (Taylor & Field, 1995; Ball et al., 2008; 
Er & Özçelik, 2016). For this reason, the quality of rangelands 
needs to be improved. Furthermore, improper use of rangelands 
should be prevented.

Our research shows that one of the most significant 
problems of enterprises in relation to raw material supply is 
unstable carcass meat prices. Unstable raw material prices have 
a significant negative impact on the production planning of 
enterprises. In addition, managers are faced with issues such as 
lack of carcass grading and price determination according to the 
quality of raw material. Carcass grading is not only crucial for 
the red meat processing industry but also in meeting consumers’ 
expectations for food safety and quality (Unnevehr & Bard, 1993; 
Verbeke et al., 2010; Aalhus et al., 2014). In Turkey, the carcass 
grading system needs to be implemented as soon as possible. 
To this end, the Ministry of Agriculture and Forestry has 
announced that a meat grading system will be implemented in 
Turkey by 2021 (Turkey, 2019). This should ensure industrialists 
and consumers will not have to pay high prices for low-quality 
meat. At the same time, pricing according to grading will serve 
to promote higher quality production.

High costs in relation both to production and marketing and 
fluctuations in input prices result in problems with sales and also 
lead to the requirement for increased financing for enterprises. 
For this purpose, measures should be taken to improve access to 
low-interest and long-term loans, and to provide ease of collateral 
for enterprises. A further problem in the red meat processing 
industry is a lack of qualified personnel. There is a need for 
qualified staff in both slaughterhouses and processing plants. 
The employment of qualified staff speeds up the time taken in 
the slaughtering process thus reduces costs (Kale et al., 2010). 
The personnel employed in slaughterhouses and processing 
plants should be educated and trained in all matters relating 
to production and food safety. This is a prerequisite not only 
for increasing production but for ensuring high quality and 
safe food production. To achieve this, short-term courses can 
be arranged through the provincial/district directorates of the 
Ministry of Agriculture and Forestry.

Due to issues in the industry with fraud and the adulteration 
of meat products, more effective control mechanisms must be 
established throughout the supply chain. This should involve 
frequent inspections at all stages of the process from production 
through to final consumption.

6 Conclusion
Small and medium sized enterprises which have low capacity 

utilization constitute the major part of the processing industry 
in Turkey. High and unstable prices of raw materials and high 
costs are the main problems for these enterprises. The  raw 
material is supplied from livestock enterprises. Therefore, it 
is recommended that the problems of livestock enterprises 
are resolved in order to settle the issues of capacity utilization 
and production costs of the industry. Other important matters 
are: the need to increase the availability of low interest and 
long-term loan opportunities in the meat processing industry; 
implementing a carcass grading system; tightening controls and 
penalties imposed by the Ministry of Agriculture and Forestry; 
and increasing the number of qualified personnel in the field.
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