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1. Introduction
Turkey’s rapid economic growth and structural transition (such as migration from rural to urban, education level, etc.) have brought about significant changes in production and consumption patterns and trade behavior in its fiber sectors. Turkey’s earning from export is heavily depending upon the export of textile and apparel sectors (T&A). An average annual earning from T&A was U.S. $ 9 billion during the 1995-97 period. The share of the T&A in total export earning was 38 percent during the same period (SIS, 1998). While Turkey’s annual average cotton fiber consumption was 314 thousand metric tons (tmt) during the 1980-82 periods, it has increased tremendously and reached 1047 tmt during the 1996-98 periods. With increased domestic consumption and rapid growth in textile and in apparel export, Turkey has changed from a net cotton exporter to a net cotton importer since 1991.  Turkey’s annual average net imports of cotton reached 253 tmt during the 1996-98 periods (AERI, 1998). All of the results indicate that Turkey is expected to play an increasingly important role in the world cotton market due to its rapid growth of T&A sector’s export (see Chart 1). 

[image: image1.wmf]Chart 1. Cotton Fiber Equivalent of the Textile&Apparel Export 

0

100000

200000

300000

400000

500000

600000

700000

800000

900000

1980

1981

1982

1983

1984

1985

1986

1987

1988

1989

1990

1991

1992

1993

1994

1995

1996

1997

1998

1999

 (Thousand Ton)


Turkey’s future cotton demand will be determined by competition among different fibers, growth in consumer’s income and growth in export demand. The growth in export demand will be determined by Turkey’s competitiveness in world market. There are many factors which determine the competitiveness of the textile and apparel sectors. Cost advantage in cotton production and in textile sector, country reputation in international markets, production capacity to satisfy large, and diversified procurement of the importer may consider the main sources of competitiveness for the sector. 

Turkey has had comparative advantage in textile sector for last two decade due to labor and energy cost. But, these costs advantage may not be longer available in Turkey. Because, labor union is getting more active on labor market, water is getting a scare production factor due to competition among household, agriculture and industrial use. 

It may be expected that all of these factors will have impact on Turkey’s cost advantage in textile production. Land devoted to cotton in Turkey and yield has increased due to the expansion in irrigated land. High-yielding seed use and cultivation techniques have also contributed to yield growth. Cotton is a relatively labor-intensive crop in Turkey.  

Given the labor abundance and irrigated land expansion possibility in South Anatolia region, one can expect that Turkey will continue to have a comparative advantage in cotton production.  But, if current trend continues, domestic production will not meet domestic use. Therefore, net import will continue to growth rapidly.    

Income, population and urbanization growth and other non-economic demand shifters in Turkey result in high fiber demand. However, the rate of growth in cotton consumption will be limited by a rising share of synthetic fiber in textile and apparel product. The major components of materials input for the textile mills are natural fibers (cotton and wool) and manmade fibers (mainly, rayon and polyester). The market shares of major textile fibers have changed tremendously due to competitions between natural and manmade fibers since 1980s. In Turkey, cotton fiber use increased more than three times over the last two decades. Currently, synthetic fiber use is about 25 percent of total fiber use. Non-price factors are also an important determinant of fiber use in Turkey. Shui et al.,(1993) pointed out that non-price factors explain 70 percent of natural fiber demand in long-run in the U.S. 

Turkey's dynamic cotton market has not been widely studied. Existing studies have been directed toward determining the cotton production capacity, the change in cotton consumption and cotton trade in Turkey. Some literatures are available concerning cotton price policies, trade policies and the relevant  issues of production. However, most of the existing studies are mainly characterized by emphasizing descriptive analysis of agricultural producer income, the amount of subsidies, government budget impacts, and descriptive studies of the relationship between the cotton production sector and the textile industry. Şengul (1998) studied input-output relationship between agriculture and textile sector for Southeastern Anatolia Project Region (SAP). He determined the cost share of inputs at the textile mill level in the region. Schmitz (1999) studied the trade policy and the efficiency of Turkish cotton market. He calculated welfare affect of the existence trade, price, and input subsidy policies.        

The primary objective of this paper is to provide baseline projection for cotton supply, demand, stock and trade using partial equilibrium simulation model. Structural relations in market are also determined with this study.         

2. Cotton Production and Yield Trend

Cotton harvested area and yield growth change are presented in Table 1. Results indicate that cotton harvested area has substantially declined in Çukurova and Antalya since early 1980s, but yield has increased at the same time, thus decline in production of Çukurova is not very large. In country average, harvested area and yield has increased 13 and 54 percent respectively from early 1980s  to late 1990s that means production has increased 74 percent from early 80s to late 90s. It is clear from the result that the impact of yield on production is more substantial than area expansion during the period.          

Table 1. Cotton Area and Yield Trend at Production Region 

	Regions
	1980-83
	1997-99
	Growth Rate (%)

	
	Area
	Yield
	Area
	Yield
	Area
	Yield

	Çukurova
	342.0
	702
	127.2
	1100
	-63
	57

	Ege 
	210.1
	894
	244.5
	1162
	16
	30

	South Anatolia
	52.7
	558
	335.8
	1245
	532
	123

	Antalya
	35.3
	1029
	19.0
	1189
	-46
	16

	Turkey
	640.1
	771
	726.5
	1190
	13
	54


3. Structure of the Partial Equilibrium Model for Turkish Cotton Market 

Cotton simulation model (CSM) of the AERI consist of demand (use), export, stock, import, price transmission, and supply equation. As seen specification of the equations, demand, export, stock, price, and supply are derived using the econometric estimation of the specified models which are sufficient to close the market and enables to obtain import equation as residually. 
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Cotton Equivalent of the Textile and Apparel Export 
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where  t is the time (year, beginning year =1), Qd  is the cotton fiber demand , Qs  is the cotton fiber production , Qst  is the cotton fiber stock, QEQ  is the cotton fiber equivalent of the textile and apparel export , (Y change of per capita GDP (proxy for disposable income) PIn  is the domestic cotton fiber price, Pw  is the world price of cotton fiber, Exr is the exchange rate (TL/  U.S. $), tr is the  tariff on import ( if it exists), C import related expenses for cotton fiber, T time trend, D1, D2,  and D3  dummy variables. First dummy D1 represent the impact of the incentives for investment in textile and apparel sector that was initiated in 1994,  D2 represent the impact of the  Asian economic crisis, and  finally  D3 represents the impact of economic crisis on the cotton market that was experienced in 1994 in Turkey.  

Cotton Production:
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Area sown for cotton is estimated using area allocation model that is the follow
.    
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i= (cotton)

j= (wheat, sunflower, barley, lentils, chickpea, and other field crops)

where, S is the share of the cotton within total area sown for field crops, GRj is the gross-return of the cotton (TL/ Hectare that is yield times real price, GRj is the gross-return of the substitute crops for cotton and D is the dummy (D=1 1980 and thereafter for the program for follow land reduce)
. 

4. Data

Cotton fiber’s demand, export, import, and stock data is 17 observation  (1982 to1998) that is available in the Cotton Situation and Outlook reports of the AERI. AERI has computed the data since 1994/95 marketing year. The data before the 1994 was taken from Cotton Advisory Committee by AERI. Cotton fiber equivalents of the textile and apparel export is calculated using data and conversion factors obtained from the State Institute of the Statistics. For the historical period, GDP, WPI, CPI, farm price of the cotton and substitutes crops, area sown, and yields for included crops in the supply model are obtained from the various publications of the SIS. Cotton fiber price is computed as weighted price using .3 for Ege Standart1, .3 for Ege Extra, and .4 for Çukurova Standart1 prices of cotton fiber. World cotton price is accepted as the Cotlook A Index price that is obtained together with other commodity price from the FAPRI (Food and Agriculture Policy Research Institute, USA)
. 

5. Structural Coefficients of the Cotton Simulation Model

Some structural relations in the cotton market can explain in terms of elasticity measure, which is provided in the Table 1. For instance own-price elasticity of the cotton fiber suggests that if the real price of the cotton fiber increases at 10 percent, its demand will decreases at 2.9 percent that is inelastic.  

Table 2. Elasticity and Growth Rate Estimates for Cotton Market

	Demand
	

	Own-price
	-0.29

	With Respect to Textile and Apparel Export 
	0.28

	Export Demand
	

	With Respect to Relative Price (Domestic / Cotlook A Index) 
	-2.56

	With Respect to Beginning Stock 
	0.75

	Stock Demand 
	

	With Respect to World Price (Cotlook A Index) 
	-0.57

	With Respect to Use (t-1)  
	-0.02

	Fiber Equivalent of T&A Export 
	

	Real Exchange Rate
	-1.18

	Annual Average Growth Rate 
	7.6

	Supply
	

	Own-Gross Return (t-1)
	0.60

	Cotton Yield 
	

	Annual Average Growth Rate 
	2.47


On the other hand, if the per hectare gross-return of the cotton increases at 10 percent, following year supply will increases at 6 percent. Structural relations indicate that real exchange rate is very important variables on the textile and apparel export. If the Turkish currency depreciate against to U.S. $ at 10 percent, textile and apparel exports of Turkey will increases about at 11.8 percent. Behavioral equation of the CSM of the AERI indicates that cotton fiber equivalent of the textile and apparel export has been growing annually at average 7.6 percent since early 1980s. The annual average growth rate of cotton yield is measured as 2.5 percent over the 1980-1999 period.      

6. Cotton Supply and Usage Baseline Projections 

Macroeconomics variables used for the projections are consistent with Government of Turkey (GOT) and International Monetary Found (IMF) agreements on Turkish macroeconomics indicators for 2000 to 2003. The percentage changes of the macro variables for the rest of the projection period are considered as constant from previous year (2003). International prices were obtained from the FAPRI that converted into domestic prices using price transmission equations. Table 3 gives the macroeconomic variables and world cotton price. The rest of the commodity prices used in the simulation model are not presented in the paper. Baseline projections are conditional on continuation of current policies and realization of projected macroeconomic variables. In other words, baseline projection is calibrated from 1999. 

The results of baseline projection are seen in Table 4, Chart2, Chart3, and Chart 4. According to the projections, cotton fiber supply will not follow the demand growth during the projection period that cotton fiber import will increase tremendously during next decade. The growth of demand will be driven by textile and apparel export that will also keep trend growth rate during the projection period. The import of cotton fiber will reach 594 thousand tons at the end of the simulation period. Percentage change of demand from previous year will be around 3 percent after

2001. The imported cotton fiber will reach 60 percent of domestic supply at the end of the next decade. According to FAPRI baseline world cotton fiber price will continue to rise during the next decade that will have significant impact on competitiveness of Turkish textile and apparel export. All of the up coming situation highlights to policy reform for cotton market in Turkey, otherwise textile and apparel export will more heavily depend on fluctuations of world price and real currency.              

. 

Table 3. Macroeconomic and Cotton World Price Projections

	Variables
	1998
	1999
	2000
	2001
	2002
	2003
	2004
	2005
	2006
	2007
	2008
	2009

	
	Percentage Change from Previous Year

	Per Capita GDP 
	1.26
	-6.39
	4.50
	3.74
	4.36
	4.40
	4.43
	4.46
	4.49
	4.52
	4.55
	4.58

	WPI 
	74.00
	53.10
	38.50
	19.30
	9.70
	4.85
	4.85
	4.85
	4.85
	4.85
	4.85
	4.85

	CPI
	86.60
	64.90
	44.30
	22.00
	11.00
	5.50
	5.50
	5.50
	5.50
	5.50
	5.50
	5.50

	Exchange Rate 
	71.72
	60.58
	37.23
	28.57
	9.30
	4.65
	4.65
	4.65
	4.65
	4.65
	4.65
	4.65

	Cotton World Price 
	U.S $ /Ton

	Cotlook A Index
	1278
	1231
	1044
	1093
	1154
	1216
	1269
	1320
	1361
	1398
	1438
	1486


Note: Cotton Price is taken from the FAPRI, March, 2000. 

Table 4. Cotton Supply and Usage Baseline Projections 

	
	1998
	1999
	2000
	2001
	2002
	2003
	2004
	2005
	2006
	2007
	2008
	2009

	
	Thousand Hectare

	Sown Area 
	756
	719
	669
	714
	755
	767
	781
	790
	803
	812
	819
	825

	Yield (Kg/h)
	1152
	1100
	1105
	1125
	1135
	1144
	1153
	1162
	1171
	1179
	1187
	1195

	
	Thousand Metric Ton

	Production 
	882
	791
	740
	804
	857
	878
	901
	918
	941
	958
	972
	986

	Demand
	1077
	1136
	1173
	1190
	1222
	1256
	1293
	1333
	1376
	1422
	1471
	1521

	Import
	263
	408
	481
	449
	430
	441
	455
	476
	496
	525
	558
	594

	Export
	86
	41
	15
	47
	44
	43
	42
	41
	40
	39
	38
	38

	Stock
	146
	145
	155
	149
	146
	143
	140
	138
	136
	134
	133
	131

	Import / Supply
	0.30
	0.52
	0.65
	0.56
	0.50
	0.50
	0.50
	0.52
	0.53
	0.55
	0.57
	0.60

	Stock / Use
	0.14
	0.13
	0.13
	0.12
	0.12
	0.11
	0.11
	0.10
	0.10
	0.09
	0.09
	0.09

	
	Percentage Change from Previous Year

	Sown Area  
	4.71
	-4.89
	-6.95
	6.77
	5.67
	1.68
	1.74
	1.18
	1.70
	1.12
	0.81
	0.74

	Yield 
	15.08
	-4.51
	0.45
	1.82
	0.87
	0.83
	0.80
	0.77
	0.74
	0.71
	0.68
	0.66

	Production 
	5.25
	-10.32
	-6.45
	8.59
	6.59
	2.52
	2.55
	1.95
	2.45
	1.83
	1.50
	1.41

	Demand
	-6.35
	5.51
	3.20
	1.45
	2.71
	2.77
	2.96
	3.07
	3.25
	3.37
	3.41
	3.43

	Import
	-34.09
	55.28
	17.79
	-6.58
	-4.39
	2.54
	3.20
	4.68
	4.27
	5.76
	6.35
	6.39

	Export
	273.91
	-52.72
	-61.91
	202.98
	-5.81
	-2.73
	-2.91
	-2.45
	-2.34
	-1.88
	-1.67
	-1.85

	Stock
	-21.93
	-0.42
	6.75
	-4.29
	-1.98
	-2.10
	-1.75
	-1.66
	-1.33
	-1.17
	-1.29
	-1.55
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7. Concluding Remarks 

This study provides information for policy makers and other related institutions and persons in the cotton market in Turkey as well as cotton exporting countries. Results indicate that Turkey will be a big importer of cotton fiber during the first decade of the millennium. Consequently textile and apparel export will heavily depend on fluctuations of world price and real currency. The results strictly depend upon the continuation of current policies and realization of macroeconomics assumption that the results can be used with this reality and cautions. In addition, simulation model did not considered technological innovation in cotton production during the next decade. 
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�  Area allocation model was developed by Barten-Vanloot (1996) and also extended by Holt (1998). 





� The area allocation model of Turkish field crops and estimations are more widely explained by Koç et al., (1999) 


� Parameters estimates for the specified models are available at the AERI that can be provided to interested persons upon request. 
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