
Profitability and efficiency in the cotton ginning industry: a case study from the  
aegean region of Turkey. 

Adanacioglu, H; Olgun, F. A. 

Custos e @gronegócio on line - v. 6, n. 2 - Mai/Ago - 2010.                                          ISSN 1808-2882 
www.custoseagronegocioonline.com.br 
 

163

Profitability and Efficiency in the Cotton Ginning Industry:  
A Case Study from the Aegean Region of Turkey. 

 
Recebimento dos originais: 10/01/2011 
Aceitação para publicação: 28/03/2011 

 
Hakan Adanacioglu 

Dr. in Agricultural Economics from Ege University 
Instituição: Ege University 

Endereço: Adress: Faculty of Agriculture, Department of Agricultural Economics. 35100  
Bornova-Izmir/Turkey 

E-mail : hakan.adanacioglu@ege.edu.tr 
 

F. Akın Olgun 
Dr. in Agricultural Economics from Ege University 

Instituição: Ege University 
Endereço: Adress: Faculty of Agriculture, Department of Agricultural Economics. 35100  

Bornova-Izmir/Turkey 
E-mail : akin.olgun@ege.edu.tr 

Abstract 

In order to make a more concrete evaluation of the cotton ginning sector, it is necessary to 
determine the structural characteristics of the factories, costs and profitability, the level of 
technical efficiency, and the potential for improvement in the industry.  It is felt that this study 
enables such an evaluation by setting out the costs, profitability and efficiency of the cotton 
ginning industry in Turkey and other major cotton-producing countries. The results obtained 
from the study show that unit production costs of ginning factories are high and that they have 
low operating profits.  In particular, it was found that ginning factories do not operate 
efficiently with regard to the labour force employed and the amount of capital invested.  At 
the same time, some suggestions have been made for the improvement of ginning factories.  
In this regard, attention was drawn to measures to increase the capacity of ginning factories 
and to raise the level of technology used, and ways of getting government supports, and to the 
topic of education. 

Keywords:  Ginning industry, Cost of ginning, Efficiency of ginning 

 
1. Introduction 

 

After food grains and soybeans, one of the most important crops in terms of land use is 

cotton.  Cotton is grown on approximately 2.5% of the world’s arable land, in more than 100 

countries. Cotton is also a heavily traded agricultural commodity, with over 150 countries 

involved in exports or imports of cotton. More than 100 million family units in the world are 

engaged directly in cotton production. When family labor, hired-on farm labor and workers in 

ancillary services such as transportation, ginning, baling and storage are considered, total 

involvement in the cotton sector reaches about 350 million people.  It also provides 
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employment to millions of persons in allied industries such as agricultural inputs, machinery 

and equipment, cotton seed crushing and textile manufacturing (Valderrama, 2004).  

However, decreasing cotton returns, more attractive prices for competing crops, and 

expected difficulties in financing inputs have been encouraged farmers to continue switching 

to alternative crops. (ICAC, 2009). These factors have led to significant variations in both 

world's cotton area and production.World cotton area has varied between 30 million and 36 

million hectares since 1980/81, with no trend either up or down. However, with the ratio of 

prices of cotton to competing crops declining in the face of rising demand for food and 

biofuels, it is likely that the average level of world cotton area will drop during the coming 

decade. Production climbed to a higher plateau during 2004/05 and has fallen since, and 

world production is not forecast to return to the record level in the foreseeable future. Prices 

of cotton relative to prices of grains and oilseeds have been declining for two decades. In 

recent years, not only prices of food crops increased faster and higher than cotton prices, but 

rising production costs made these crops comparatively less expensive to produce. In 

addition, cotton yields have stagnated or declined in recent years (Gruère, 2010). For 2010/11, 

both production and consumption are forecast to rise, but production gains are unlikely to 

keep pace with consumption, and world stocks are projected about 2.5 million bales lower 

(Johnson et.al, 2010). 

These problems in the cotton sector have been felt especially in the world's developing 

countries, of which Turkey is one. Thus, as input prices have risen in the past few years, 

production costs have risen sharply, but at the same time cotton prices have declined, so that 

the area under cotton has seen a significant decrease.  This reduction in the area of cotton 

production can be seen in Turkey in the ten-year period between 1999 and 2009.  Taking 1999 

as a base (719.294 ha), the area under cotton in Turkey showed a decrease of approximately 

42% in 2009 (420.000 ha).  As a result of a continued decline in harvested cotton area, the 

production of cotton fibre, which was 781.298 tons in 1999, also fell by 18.3% to 638.250 

tons in 2009 (TurkStat, 2010a). 

This reduction in the quantity of cotton produced in Turkey also had a bad effect on 

cotton-related industries.  At the head of these is ginning, the first mechanical process to 

which cotton is subjected.  Thus, although normal ginning period is between mid-September 

and April with full capacity, decreases in cotton production resulted in slow-downs in 

operations, in reduced number of shifts, earlier closures and in some cases total seasonal 

closures of the ginneries. The end-result of the above translates into job losses, losses of 
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income by the ginners, as well as higher operating and overhead costs. (Gazenfer, 2002).  For 

example, in the Aegean Region, which is important in Turkey for cotton production, the 

number of ginneries working in the 2001-02 production season was 198, but this number had 

fallen to 183 in 2007-08, and the proportion of ginneries that had stopped operating was 

25.31%.  Also, it was found that the number of active roller gins had fallen both in absolute 

and relative terms.  Thus, along with year-by-year fluctuation, the proportion of roller gins 

which were working in the 2001-02 season was 91.43% (6.147 gins), but this had fallen in the 

2007-08 season to 78.12% (5.938 gins) (Anonymous, 2009b).  These job losses to the ginning 

industry have brought about a loss of income for cotton ginners.  This has increased worries 

for the long-term sustainability of the sector. 

At the same time, the problems experienced in the cotton ginning industry should not 

be related only to the use of capacity.  In order to make a more concrete assessment of the 

ginning industry, we must consider the structural characteristics of the ginneries, the costs and 

profitability, the levels of technical efficiency, and the values of the potential improvements.  

The present study is important in the achievement of these goals.  This study gives the results 

of a survey carried out in the Aegean Region, which is an important area for cotton production 

in Turkey, and concrete suggestions are given for improvements in the ginning industry.  In 

addition, the costs, profitability and efficiency of the ginning industries of other important 

cotton-producing countries are given to enable a comparison to be made. 

 

2. Material and Methods 

 

The present study is mainly based on primary data. Primary data consist of original 

qualitative data obtained from a survey relating to cotton ginners in the 2007 ginning season. 

Besides, various secondary data sources such as articles, research and statistics were also used 

to collect information regarding cotton ginning sector.  

The survey was carried out in the Aegean Region of Turkey, one of the country’s 

important cotton-producing regions.  Three provinces (Aydin, Izmir and Manisa) in this 

region were chosen for their importance in terms of production area and amount produced.  

These three provinces made up 94.42% (90.58% in 2007) of the area of cotton production and 

94.94% (90.66% in 2007)  of the amount of cotton produced in the Aegean Region in the 

2009 season (TurkStat, 2010b). Ginneries interviewed were chosen for inclusion in the survey 

by the judgment sampling method, and a total of 15 ginneries were interviewed in the survey. 
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The distribution by province of the ginneries interviewed was determined in relation to cotton 

production in the area, so that 10 ginneries in Aydin (Soke Central), three in Izmir (Menemen) 

and two in Manisa (Salihli Central) were interviewed.  Care was taken in the choice of 

ginneries interviewed to ensure that they were representative of the area in terms of capacity 

and work intensity. 

Firstly, an analysis was made of costs and profitability of the ginneries.  When 

calculating unit costs in cotton ginning, total variable costs were included: packing material 

(bagging and ties), electrical cost, dryer fuel cost, seasonal labour cost, and repair and 

maintenance costs.  After calculating total variable costs incurred, full time labour cost, 

management cost, tax and insurance costs, and other costs (legal fees, association membership 

costs, water, etc.) were added in order to calculate total production costs.  In calculating 

ginning production costs, the total cost, consisting of  variable and fixed costs per bale, was 

divided by the the amount of one bale of cotton ginned in order to determine the production 

cost of 1 kg of cotton fibre. 

In order to find the efficiency of the cotton ginneries engaged, one of the most widely-

used methods for the measurement of efficiency, Data Envelopment Analysis, was used. In 

the analyses of data enveloping, the data was analyzed according to models, CRS (constant 

returns to scale) and VRS (variable returns to scale) and estimations were made according to 

both models. Efficiency results, both input and output oriented, were obtained according to 

the estimations of both models. In input oriented model approach, target outputs can be 

obtained with minimum input use, therefore, a saving-oriented approach is required in the use 

of resources. The notation for the estimation according to input oriented CRS is given below: 

 

min θ,λ θ, 

st. –yi +Yλ≥ 0 

θxi – Xλ≥ 0 

λ≥ 0 

 

Here, θ is a scalar and λ is Nx1 constants’ vector. The obtained θ value i. shows the 

ratio of efficiency for each production unit. According to the definition of Farrel (1957) this 

value is between 1 and 0. θ =1 means the production unit is above the efficiency frontier. For 

each unit, θ value, the technical efficiency value, is obtained by solving the linear 

programming problem in N times for each unit (Coelli et al., 1998). 
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In output oriented analyses, the aim is to achieve the maximum output with the 

existing input. The notation for output oriented CRS assumption is given below: 

 

maxΦ, λ Φ, 

st. – Φyi+Yλ≥ 0 

   xi –Xλ≥ 0 

   λ≥ 0, 

 

When the convexity constraint, N1’ λ=1, is added to this linear programming problem, 

an output oriented DEA model which is according to VRS is obtained. In this model profit 

maximization problem is solved as follows; 

 

max λ,yi piyi 

st. – yi+Yλ≥ 0 

   xi –Xλ≥ 0 

   N1’ λ=1 

   λ≥ 0, 

 

Here, pi, represents a vector of vector input prices for the i-th farm and yi, which is 

calculated through linear programming, represents the revenue- maximizing vector of output 

quantities for the i-th farm, given  the output prices (pi) and the input levels (xi) (Coelli et al., 

2002).  

In order to determine the efficiency of the ginneries, input and output variables were 

first examined. Output variables were taken as the value of the ginned cotton fibre produced.  

Input variables were taken as the cost of raw materials (net cost of unginned cotton purchase 

to Ginner), labour costs, other costs (such as packing material, electrical, dryer fuel, repair and 

overhaul of cotton gins, management expenses, taxes and insurance, legal costs, and 

association membership fees), and the amount of capital used. 

Additionally, in the study, potential improvement analyses for the cotton ginneries 

surveyed were made depending on model estimations. In these analyses, potential 

improvement ratios based on output target values for the inefficient ginneries to be upgraded 

to efficient references in the group were calculated. 
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3. Results 

3.1. Socio-Economic Characteristics of Cotton Ginneries 

 

On examining the ginneries included in the study in terms of dates of establishment, it 

was found that 60 % were set up in 1990 or before, while 40% were founded after 1990.  The 

average age of ginnery owners was found to be approximately 45 (Table 1).  In spite of the 

high age of the ginnery owners, their average number of years of education (11.33 years) was 

also high.  Owners had an average of 19 years of experience in cotton ginning.  This result 

shows that ginning enterprises  are conducted by experienced managers. 

With regard to the legal status of the ginneries, it was found that around 50% were 

incorporated companies, 26.67% were limited liability companies, 20% were private 

companies, and 6.66% were cooperatives.  Amounts of capital of the ginneries examined 

varied from $73.426 to $3.671.315, with an average of $1.404.400.  The average number of 

workers employed in the ginneries was 31.53 per enterprise, of whom 82.87% (26.13 persons) 

were temporary, and 17.13% (5.40 persons) were permanently employed. 

The owners of all of the ginneries investigated were involved in activities other than 

ginning.  A significant proportion were involved in buying unginned cotton and selling ginned 

cotton to merchants, middlemen, importers and exporters on their own account. Some of 

them, as well as buying unginned cotton, were also growing cotton themselves. Only 40% of 

ginnery owners were involved in this kind of activity.  In addition, some ginnery owners were 

found to be involved in the production of cotton yarn, cottonseed cake and cottonseed oil.  

Some were involved in seed and olive oil production. 

The ginneries investigated made sales to a total value of between $252.625 and 

$8.420.849 in the production season 2006/07, with an average of $3.312.201.  On average, 

86.22% of the value of total sales was derived from cotton ginning, and the remainder from 

other activities. 

 

3.2. Working Capacity and Capacity Utilization in the Ginneries 

 

The average quantity of unginned cotton processed in the ginneries investigated was 

5,546.60 tonnes, from which 2,125.96 tonnes of ginned cotton and 3,212.63 tonnes of cotton 

seed were produced (Table 2).  The ginning outturn (GOT) ratio (proportion of lint in seed 

cotton weight) in the ginneries was 38.31%, and the wastage rate occurred during the cotton 



Profitability and efficiency in the cotton ginning industry: a case study from the  
aegean region of Turkey. 

Adanacioglu, H; Olgun, F. A. 

Custos e @gronegócio on line - v. 6, n. 2 - Mai/Ago - 2010.                                          ISSN 1808-2882 
www.custoseagronegocioonline.com.br 
 

169

ginning process was 3.75%. The variety and quality (cleanliness, moisture content, etc.) of the 

cotton had a great effect on ginning outturn. 

After the ginning process, the cotton lint (fiber) is pressed into bales of between 200 

and 230 kg (440.9-507.1 lbs) (average 214 kg or 471.8 lbs) in size.  The average number of 

bales produced per year is 10,796.40.  However, the number of bales produced in the 2006/07 

season showed a fall of 7.84% (9,949.40).  This stems from the decline in cotton production 

caused by a fall in the number of cotton producers in recent years. 

Ginnery owners stated that in the 2006/07 ginning season they had worked an average 

of 103 days (about 3.5 months) with 1.93 shifts per day. They especially emphasized that the 

ginning volume had gone down and thus the capacity utilization rate had fallen in recent 

years. Thus, the ginneries had an average annual ginning capacity of 11,821.87 tonnes of 

unginned cotton, but in the 2006/07 season they used only 46.92% of their capacity and 

processed an average of 5,546.60 tonnes of unginned cotton.  From this it can be clearly seen 

that the fact that these ginneries are not even using 50% of their capacity is a serious obstacle 

to their working in a productive and efficient way.  This sends warning signals for the ginning 

sector’s future. 

  

3.3. Ginning Cost and Profitability of the Ginneries Surveyed 

 

In the ginneries surveyed, the average number of bales ginned was 10,796 with a total 

variable cost of $17.91 per bale (Table 3).  These costs included bagging and ties, electrical, 

dryer fuel, seasonal labour, and repair and overhaul of cotton gins.  Examination of the 

distribution of the items of variable costs showed that the greatest cost was 37.64% for 

temporary or seasonal labour.  The cost of seasonal labour is the largest cost item in cotton 

production in countries where it is carried out intensively.  For example, the cost of seasonal 

labour constitutes 32.84% of total variable costs for the gins averaging less than 15,000 bales 

per year in the Southeastern United States (Valco, 2007a), and 34.99% in the Mid-South 

(Valco, 2007b) (Table 4).  Adding the cost of full-time labour, which is taken as part of fixed 

costs, it can be seen that total labour costs form an important part of the total cost of cotton 

ginning.  However, the cost of full-time labour per bale in Turkey is much less compared with 

the United States. The cost of full-time labour per bale of cotton is $3.63 in Turkey, and $8.40 

in the United States (Valco et al., 2007).  



Profitability and efficiency in the cotton ginning industry: a case study from the  
aegean region of Turkey. 

Adanacioglu, H; Olgun, F. A. 

Custos e @gronegócio on line - v. 6, n. 2 - Mai/Ago - 2010.                                          ISSN 1808-2882 
www.custoseagronegocioonline.com.br 
 

170

Electrical cost is the next most important cost item after labour.  Thus, the electrical 

cost constituted 18.31% of total variable costs in the ginneries surveyed.  This proportion was 

about 17.80% in the Southeastern United States (Valco, 2007a) and 18.04% in the Mid-South 

(Valco, 2007b).  But at the same time, the cost of the diesel fuel used for drying during 

ginning was also an important cost item, and constituted 16.86% of total variable costs.  Dryer 

fuel cost in the USA can be seen to be lower in both absolute and relative terms than in 

Turkey. The dryer fuel cost in Turkey was $3.02 (16.86%) per bale, while this figure varied in 

the USA from $1.12 and $2.72 (6.14% to 11.55%) depending on region (Table 4). 

Results of surveys carried out on cotton ginneries in the USA reveal that cost 

comparison based on gin annual volume showed that larger volumes help to reduced per bale 

cost, primarily as a result of reduced labor cost (Valco et al., 2007).  When total variable costs 

per bale in Turkey are compared with those in the USA, it can be seen that they are a little 

lower.  For example, total variable costs of cotton per bale in the Aegean Region of Turkey 

are $17.91 (10,796 bales), while this figure is $23.54 (9,769 bales) in the Southeastern United 

States (Valco, 2007a) and $22.12 (10,503 bales) in the Mid-South (Valco, 2007b) (Table 4).  

Concerning the validity of this comparison, gins averaging less than 15,000 bales per year in 

the various cotton-producing regions of the U.S. were taken into consideration. 

Ginning cost for 1 kg of ginned cotton was calculated as $0.20 (average $42.95 per 

bale) for the ginneries examined (Table 3).  This was less than the $0.17 per kg which the 

ginners receive for ginning fee, showing that the ginners operate at a loss of $0.03 per kg.  In 

other words, they are operating below the break-even point. 

Net profit on the sale of ginned cotton by the ginners was also calculated in this study.  

The basis of calculation can be seen in Table 5.  According to these calculations, the total unit 

cost of ginned cotton was $1.56/kg.  Given that the sale price of ginned cotton was $1.33/kg, 

the ginners (or ginnery owners) were making a loss of $0.23/kg.  However, taking into 

account the income from the cottonseed which is a by-product of the ginning process, $0.26, 

it can be seen that there was a net income of $0.03/kg, which is equivalent to $6.42/bale of 

cotton.  This result shows that cotton ginneries in Turkey are not operating efficiently in 

economic terms.  However, an examination of ginneries in the High and Rolling Plains of 

Texas, USA shows that it is not only ginneries in Turkey which have low net operating 

incomes.  Thus, according to data for 2006, cotton ginneries in Texas which produced an 

average of 14,850 bales of cotton a year made a net operating income of $4.29 per bale 

(Fullerton et al., 2009).  The situation in European Union countries such as Greece and Spain 
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can be seen to be even worse.  The net operating income for the ginning industry in these 

countries in 2006 was negative: € -164.11/tonne in Greece, and € -105.97/tonne in Spain.  

However, when the subsidy paid by the EU to the cotton ginning sector is added, it can be 

seen that cotton ginners in these countries made a significant profit. For example, in 2005 this 

profit was €162.31/tonne in Spain and €119.03/tonne in Greece (LMC, 2007). 

 
3.4. The Level of Technical Efficiency of the Ginneries 
 

In order to make a detailed evaluation of the ginneries surveyed, a technical efficiency 

analysis was carried out alongside the analysis of costs and profitability. The efficiency values 

of the ginneries as both input-oriented (IO) and output-oriented (OO) are given in Table 6. 

According to these values, the average efficiency scores of the 15 ginneries interviewed were 

found to be 0.888 (88.53%) in both an input- and output-oriented CRS model, 0.935 (93.52%) 

in the output-oriented VRS model, and 0.942 (94.18%) in the input-oriented VRS model.  

Looking at the frequency distribution of efficiency scores of the ginneries, four of the 15 

ginneries interviewed (26.67%) were found to be full efficient (1.000, or 100%) according to 

the CRS model, while this was true for seven ginneries (46.67%) according to the VRS 

model.  The minimum efficiency score in CRS (te o,i) was 0.573 (57.34%), and it was 0.631 

(63.13%) in the output-oriented VRS and 0.744 (74.37%) in the input-oriented VRS. 

Few studies have been conducted in the world on the efficiency of cotton ginneries.  

Some of the results from these studies have been useful in assessing the efficiency of 

ginneries in the present study.  In the San Joaquin Valley of California in the 1984/85 season, 

data from 22 cotton ginning cooperatives showed an average technical efficiency score of 

0.826 (82.57%) (input-oriented) (Caputo and Lynch, 1993).  In a study conducted in Pakistan, 

the average efficiency score of the ginneries was found to be 0.940 (94%) in input-oriented 

VRS and CRS models (Din et al., 2007).  These results show that the efficiency values of 

ginneries in Turkey are close to those in other countries, especially Pakistan. 

Both CRS and VRS models showed that ginneries could achieve a higher level of 

performance in terms of both costs incurred in the production of cotton fibre (ginning costs) 

and production values obtained, and in this way potential improvement values were found 

(Table 7).  When total potential improvement values were assessed in terms of inputs and 

outputs separately, it was found that all variables were in need of improvement.  The most 

efficient of the variables in the ginneries examined were the cost of raw material and other 

costs.  For example in the output-oriented CRS analysis, for full efficiency in the ginneries a 



Profitability and efficiency in the cotton ginning industry: a case study from the  
aegean region of Turkey. 

Adanacioglu, H; Olgun, F. A. 

Custos e @gronegócio on line - v. 6, n. 2 - Mai/Ago - 2010.                                          ISSN 1808-2882 
www.custoseagronegocioonline.com.br 
 

172

reduction of 0.48% must be achieved in raw material cost, that is the net cost of unginned 

cotton purchase to ginner, and a reduction of 1.07% in other costs.  At the same time, 

according to the potential improvement results obtained, labour costs must be reduced by 

37.61% and capital by 37.84% in order to raise the efficiency of the ginneries.  Also, in order 

to enable a rise in efficiency and to bring these ginneries to a level of full efficiency, the 

output variable of fibre or ginned cotton production values must be raised by 23%. 

When the distribution of the ability of ginneries to come to full efficiency by 

improvements which they could make in production values was examined according to the 

output-oriented CRS analysis, it was shown that eight of the ginneries (53.33%) could 

become completely efficient (or full efficiency) with a potential improvement of 10% in fibre 

production values, and four of them (26.67%) could achieve this with an 11-20% 

improvement (Figure 1).  At the same time, there was one ginnery in the high efficiency level 

ranges which were suggested for improvement among the ginneries. Thus, for this ginnery to 

become completely efficient it needed to make an improvement in cotton fibre production 

value of between 71 and 80%. 

 

4. Conclusions 

 

As stated at the outset of this study, there has been a reduction in both absolute and 

relative terms in the number of active cotton ginneries in the Aegean Region of Turkey in 

recent years.  Analyses based on data obtained from a survey carried out during the course of 

this study of costs incurred, profitability and technical efficiency have exposed the reasons for 

this decline.  Thus, results obtained from the study show that units costs of ginneries are high 

and that they have low operating profits.  Along with this, when total potential improvement 

values were assessed separately in terms of inputs and outputs according to the results of an 

analysis of technical efficiency, a need for improvement was seen in all variables.  In 

particular, the ginneries were not operating efficiently in terms of the labour force employed 

and the amount of capital invested. 

There are several basic reasons, both economic and technical, for the problems 

encountered by the ginneries examined. Principal among these is the problem of idle or 

unused capacity.  This problem stems from the significant reduction in cotton production in 

Turkey past few years.  The fall in cotton fibre production in the past five years from 863,700 

tonnes in 2005 to 638,250 tonnes in 2009, a drop of 26.10%, demonstrates this clearly 
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(TurkStat, 2010a).  The substantial rise in the costs of production of cotton in recent years and 

the fall in sale prices, sometimes even to below production costs, has greatly affected areas of 

cotton production and thus led to a reduction in cotton production.  Thus, it was found in a 

study performed in the Aegean Region in 2006 that the sale price of unginned cotton was 

$0.54/kg, but its cost of production was $0.84/kg (Adanacioglu, 2009).  When this reduction 

in production means that ginneries are unable to obtain enough cotton for processing, they 

encounter a problem of idle capacity.  This problem is a serious one for cotton producers in 

some countries.  For example, a fall in price and demand for cotton in the USA in the past two 

years (2006-2007) has caused a reduction in the area under cotton and in cotton production.  

In 2007, 18.7 million bales of cotton were produced in the United States, which was 11% less 

than in 2006 (Valco et al., 2007).  This has been effective in reducing the number of ginneries.  

Thus, there were 921 ginneries in 2002, but only 835 in 2006, a drop of 9%.  It has been 

shown that ginneries in the USA are trying to increase their capacity because of these 

developments in the sector (Valco and Ashley, 2007).  On the other hand, in Pakistan, another 

important cotton-producing country, current capacity is being used to the full, and is even 

being exceeded (Anonymous, 2006). 

In order to solve the problem of idle capacity in Turkey’s cotton ginneries, it is 

necessary most importantly to improve the situation of cotton producers.  Here it is important 

first to revive the sector by reducing production costs by increasing the input support given to 

cotton producers, and by increasing the premium paid to support producers (Olgun et al., 

2008).  The managers or owners of cotton ginneries interviewed in the course of this study felt 

that these measures to help producers would increase cotton production, which would in turn 

bring about a revival in the ginning sector. 

As explained above, variations in the costs of cotton production directly affect the 

ginning industry.  Initiatives to reduce costs would then help the industry.  In this regard, a 

transition to mechanical harvesting in countries where it is largely carried out by hand picking 

is of great importance.  The reason for this is that the cost of mechanical harvesting is less 

than that of harvesting by hand.  For example, on the average 17 US cents are spent to pick (to 

pick cotton by hand) a kilogram of seedcotton in the GAP region of Turkey (ICAC, 2007b), 

and in a study carried out in the Aegean Region this cost was found to be 16 cents 

(Adanacioglu, 2009).  In a study carried out in Nazilli in the Aegean Region in 2006, the cost 

of harvesting by hand 1 kg of unginned cotton from a field producing 400 kg per decare was 
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found to be approximately 14 cents (Simsek et al., 2007).  On the other hand, the cost of 

harvesting cotton mechanically in the same region was found to be 11 cents per kg. 

The problem of idle capacity is not the only reason for the high costs and low technical 

efficiency of the ginneries examined.  Another reason is that many of the ginneries are using 

old technology and most of them use roller type ginning machines.  To solve this problem, the 

necessary steps must be taken for the ginneries to move to the saw gin type of cotton ginning 

system.  Thus, previous studies have shown that the use of saw type cotton ginning machinery 

reduces the cost of ginning.  In a study carried out in the state of California, The total variable 

cost for roller ginning was 26% higher than saw ginning.  This was a result of higher energy 

(electric and dryer fuel) and labour cost for the roller gins. According to results obtained, total 

labour costs per bale were $10.09 for roller gin and $6.22 for saw gin; energy costs were 

$9.86/bale for roller gin and $7.95/bale for saw gin; finally, total variable costs were 

$27.60/bale for roller gin and $21.87/bale for saw gin (Valco et al., 2006).  Saw gin type 

machines also positively affect the lint quality. The result of a study revealed that decreasing 

in lint quality which is depend on ginning method and trash content, could be minimized by 

using saw gin type machine attached with pre-cleaning system (Oz, et.al, 2007).  However, it 

has been found that the fibre structure of the cottons produced in Turkey is not well-suited to 

saw gin type machines.  Therefore, it is important to grow the short-staple cottons which are 

suitable for the saw gin system.  Also, since the cost of installing such a system is high, 

incentives need to be given at the investment stage.  In this way, the ginneries’ storage need 

will be reduced, the cost of ginning will decrease because fewer workers will be employed 

and less energy will be used, and higher quality ginned cotton will be produced.  All of these 

factors will increase the competitiveness of the ginneries. 

A number of other measures need to be taken in order to ensure the continued viability 

of the ginning industry.  Principal among these is government support.  For example, in 

China, which is the country with the lowest ginning costs, the ginning industry is subsidized 

by the government (ICAC, 2007b).  In Turkey however, there is no question of the ginning 

industry receiving government support.  Thus, it can be seen that ginneries are unable to 

benefit from the investment incentive certificates given to SMEs (small and medium-sized 

enterprises), and that the government does not provide support to protect against the high 

costs of energy and social security premiums.  In addition it was found that the increase in the 

VAT (Value Added Tax) charged on cotton fibre from 1% to 8% on 31 December 2007 

(Anonymous, 2007) had an adverse effect on the cotton yarn manufacturers and thus on 
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cotton ginning industry.  In this framework, ginneries ought to be able to benefit from the 

incentives of credit support, credit interest support and VAT customs exemption which the 

government offers to SMEs.  The rate of VAT charged on cotton fibre should be reduced.  

Support should be provided to the sector in order to reduce the costs of social security and 

especially energy. 

Education is also important to economic and technical efficiency in the ginning 

industry in Turkey.  In this regard, continuing education on new ginning technology and 

improved practices is contemplated for managers (ginnery owners) and workers in the cotton 

ginning industry.  The Cotton Ginner Schools in the USA are a good example of this.  These 

schools have been in place since 1986, with over 8000 students attending during that time 

period and the ginner schools continue to thrive with yearly enrollments of over 300 students. 

The schools are supported by the USDA gin labs, National Cotton Ginners Association 

(NCGA), land-grant universities, industry experts, and regional ginner associations (Valco 

and Ashley, 2007).  It would seem to be beneficial for an important cotton-producing country 

like Turkey to have schools such as these. 
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TABLES AND FIGURES 
 
 
Table 1. Age, Education and Experience in Cotton Ginning of the Ginnery Owners 

(Years) 
 
 n Minimum Average Maximum
Age  15 31.00 44.60 59.00
Education period  15 5.00 11.33 15.00
Experience in cotton ginning  15 4.00 19.07 55.00
 
 
 
 

Table 2. Amount of Unginned Cotton Processed, Ginning Outturn, Wastage Rate, and 
Number of Bales Produced in the Ginneries Investigated 

 
The amount of unginned cotton processed (tonnes) 5,546.60
The amount of cotton fibre (ginned cotton) produced (tonnes) 2,125.96
The amount of cottonseed produced during ginning process (tonnes) 3,212.63
The ginning outturn (lint percentage) (%) 38.31
The wastage rate (%) 3.75
The average number of bales produced annually (n) 10,796.40
The number of bales produced currently (n) 9,949.80
The average weight of a bale of cotton fiber (kg) 214.12
The average number of bales produced per hour (n) 7.59
 
 
Table 3. Itemized Ginning Cost Breakdown for the Ginnerries Surveyed 
 

Cost Items Costs ($/bale)* 

Breakdown 
of total 
variable 

costs (%) 
Bagging and ties  2.38 13.29
Electrical cost  3.28 18.31
Dryer fuel 3.02 16.86
Seasonal labour cost 6.74 37.64
Repair and maintenance costs (overhaul)  2.49 13.90
Total variable costs 17.91 100.00
Full-time labour cost 3.63  
Administration (or management) costs 5.44   
Tax and insurance costs 3.86   
Other costs (legal costs. association membership. water. etc.) 2.85   
Depreciation cost 9.26   
Total fixed costs 25.04  
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Total costs  42.95   

 Cost ($/kg)  

Ginning cost for 1 kg of ginned cotton (total cost / the weight 
of a bale (214.12 kg))  

0.20   

*The calculation was made using the average exchange rates between TL and the US dollar 
(USD) for period between September  and November 2006  ($1=1,4564 TL). 
 
 
 
 
 
 
 
Table 4. Comparison of Variable Cost Items of the Ginneries Surveyed with Those of US 

Ginneries * 
 

 Numb
er of 
bales 

ginned  

Bagging 
and ties 
($/bale) 

Repairs 
(overhaul) 

($/bale) 

Electrical 
cost 

($/bale) 

Dryer 
fuel 
cost 

($/bal
e) 

Seasonal 
labour 
cost 

($/bale) 

Total 
variable 

costs 
($/bale) 

The Aegean 
Region of Turkey 

10,796 2.38 2.49 3.28 3.02 6.74 17.91

The Southeastern 
United States 

9,769 3.90 5.00 4.19 2.72 7.73 23.54

The Mid South 
United States 

10,503 4.06 4.83 3.99 1.50 7.74 22.12

* Ginneries processing 15,000 bales per year or less were included. 
 

Table 5. Unit Cost of Ginned Cotton and Net Income of the Ginneries Surveyed  
 
The ginning outturn (lint percentage) (%) (1) 38.31
The amount of unginned cotton equivalent to 1 kg of ginned cotton (2) 
=100/38,31 

2.61

Price of 1 kg unginned cotton ($/kg) (3) 0.52
The value of unginned cotton equivalent to 1 kg of ginned cotton ($) (4) = 2 X 3 1.36
The cost of processing 1 kg of ginned cotton (unit processing cost) ($/kg) (5) 0.20
The unit cost of 1 kg ginned cotton ($/kg) (6) = 4 + 5 1.56
The price of 1 kg of ginned cotton ($/kg) (7)  1.33
The income from cottonseed sales ($): 57.94% of amount of  the unginned 

cotton processed X price of cottonseed = 2.61 
kg X 57.94% X 0,17 $/kg) (8) 

0.26

Net income ($/kg) (9) = (7 + 8) – 6  0.03
Net income per bale of cotton ($/bale) (10) =214,12 kg X (9) 6.42
 

Table 6. Technical Efficiency Scores for the Ginneries Surveyed 
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Ginneries CRS VRS 

TEo TEi TEo TEi
1 0.841 0.841 0.911 0.893
2 0.573 0.573 0.631 0.744
3 0.715 0.715 0.791 0.827
4 *1.000 *1.000 *1.000 *1.000
5 0.926 0.926 0.942 0.948
6 0.834 0.834 0.957 0.939
7 *1.000 *1.000 *1.000 *1.000
8 0.894 0.894 *1.000 *1.000
9 *1.000 *1.000 *1.000 *1.000
10 0.775 0.775 *1.000 *1.000
11 0.855 0.855 0.877 0.855
12 0.935 0.935 0.939 0.940
13 0.997 0.997 *1.000 *1.000
14 0.980 0.980 0.981 0.981
15 *1.000 *1.000 *1.000 *1.000

Mean Efficiency 0.888 0.888 0.935 0.942
Standard Deviation 0.126 0.126 0.103 0.079
 
 
 

Table 7. Potential Improvement Levels for the Ginneries Examined 
 

Variables CRS 
(input-

oriented) 
% 

VRS 
(input-

oriented) 
% 

CRS 
(output-
oriented) 

% 

VRS 
(output-
oriented) 

% 
The value of fiber production (or the 
production value of the ginned lint) 

0.00 0.00 23.00 19.30

The cost of raw material (net cost of 
unginned cotton purchase to ginner) 

-13.27 -12.69 -0.48 -3.18

Labour costs -36.35 -34.82 -37.61 -32.42
Other costs -13.50 -14.92 -1.07 -3.63
Capital -36.87 -37.58 -37.84 -41.47
 
 

Figure 1.  Distribution of Ginneries with Regard to Potential Improvement in the Value 
of Fibre Production 
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