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1. Introduction 

 

Pakistan’s yearly economic performance is heavily dependent on cotton 
crop.    Its standing as producer and consumer of cotton in the world is 
fairly high, as it is the fourth largest producer and third largest consumer of 
cotton.   Cotton based textiles contribute over 60 percent to the total 
exports, accounts for 46 percent of the total manufacturing and provides 
employment to 40 percent of the manufacturing labour force.  In times of 
below normal crop, Pakistan imports a substantial quantity to meet the 
requirement of the domestic industry.  Given cotton’s importance in the 
national economy, one needs to understand the dynamics and 
determinants of its exports and domestic consumption by the mill and 
non-mill sector (the two largest sources of its use) for effective planning, 
forecasting and policy intervention in this vital sector.  
 

The objective of this preliminary investigation is to model the exports of 
raw cotton and mill plus non-mill consumption and understand their 
historical dynamics through quantifying the impact of other relevant 
macro economy indicators on these two major uses of cotton crop.   
These impact multipliers can be used to assess the efficacy of policy 
interventions, project the demand by mill and non-mill sector and fine 
tune the policy on exports of raw cotton.  After a brief review of the 
literature on modeling of cotton sector, we outline the data base, 
empirical methodology and modeling specification in section 3.   
Exploratory analysis and estimation results are presented in section 4.  The 
last section contains the summary and policy implications. 
 

2. Review of Literature 
 

There may have been only sparse informal (unpublished) attempts at 
modeling the Pakistan’s cotton economy in a behavioral mode, as the 
author did not find any published empirical literature on this issue.  At the 
international level an article by Goreux, et al, (2007)4 modeled index of 
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international prices [(Cotlook A Index) see Annex- II] for forecasting purposes 
and tested its ex-post and ex-ante forecasting performance. He 
formulated the determinants of world price of cotton (captured by the 
above index) in a price expectations framework, with the ratio of end-of-
year stock to mill consumption ratio (STKSMIL) as the main determinant of 
expected price.  The lower this ratio, the greater would be the pressure on 
world prices.  In order to capture the price expectations, he used the ratio 
of current and lagged STKSMIL.   
 

3. Data base and model specification 
 

The historical annual time series spans the Y70 to Y08 (Cotton Season starts 
August-July) and is collated from various sources. The data sources are: 
Data base of Pakistan Central Cotton Committee, Publications of Federal 
Bureau of Statistics, World Development Report and various issues of 
International Cotton Advisory Committee, USA.   
 
In a reduced form framework, the cotton economy is modeled in a set of 
three behavioral equations, consisting of determinants of i) exports of raw 
cotton, ii) mill plus non-mill consumption and iii) domestic price of cotton 
in cents per pound. 
 

I. Raw cotton exports (XPRTS) 
 

It is postulated to depend on world production (WRLDPRD), international 
cotton price index (INDEXA), total domestic availability (TSUP) and mill plus 
non-mill consumption (MNMLCON).  
 

II. Mill plus Non-mill Consumption 
 

The domestic use of raw cotton is related to textile exports (TEXTLXPRTS), 
total domestic availability, 5-year moving average of growth rate in per 
capita income (PCYAV5) and domestic price of cotton in cents 
(PKPRICE).   
 

III. Domestic Price  
 

Domestic price of cotton is a function of mill plus non-mill consumption, 
international cotton price index and imports (MPRTS).  For Pakistan, a 
variant of Goreux (2007) model is also estimated from the data, by using a 
ratio of current to lagged value of stocks to mill ratios (RATIO)  
 

IV. Estimation Methodology 
 

The above three models in reduced form will be estimated separately by 
Ordinary Least Square (OLS) Technique also popularly known as multiple 
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variable regressions. Serial correlations in estimation results will be 
corrected through trial and error choice of combination of auto-
regressive (AR) and moving average (MA) terms.   
 

V. Long-Term Trends and Descriptive Statistics  
 
We plot each of the above determinants as well as the dependent 
variables against time in Figure 1-9.  The following patterns emerge from 
the trends: a) Domestic price and index of international price show 
considerable year to year fluctuations and move in a coordinated 
manner. B) Mill plus non-mill consumption and textile exports picked up at 
a rapid rate since 1985, while imports picked up with a fluctuating trend 
since 90’s. c) total domestic supply and world production show a gradual 
rising trend with fluctuations.  Structural positive shift in domestic supply 
occurred around 1985, with another discrete jump in 2005. d) Except for 
the period from mid-80s to mid-90s, the trend in export of raw cotton is 
almost flat  or stationary, e) Except for a extreme flare-up around 1975, 
the ratio of current to lagged value of stocks to mill ratio remain around 
the value of 0.5 and 2. 
 
Table 1 gives the descriptive statistics of the variables used in the 
modeling exercise. On the average mill plus non-mill consumption is 76 
percent of average supply.  Another 14 percent of the raw cotton on the 
average is exported per year.  Nineteen percent of mill consumption 
remains as the end of year stock.   Coefficient of Variation which is a ratio 
of variability and mean can be compared across variables.  Domestic 
price, international cotton price index and world production have the 
least amount of variation, around 20 percent.  Imports a recent 
phenomenon, raw cotton exports and value of textile exports in $ terms 
show variability of around and more than 100 percent.  Stocks to mill ratio 
show less variation than the ratio of current to lagged value of this 
variable Annual Compound Growth Rate (ACGR) for each of the 
variables for the period is also given in Table 1.   Except textile exports and 
import of raw cotton, all variables exhibit a low single digit growth. This is to 
be expected given the fluctuations in the historical series and that 
compound growth rate is taken over two points in time.  Raw cotton 
exports show a slow declining trend since the 1970s. 
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Fig-1                                                                    

 
 
Fig-2 
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Fig-3                                                                                        
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Fig-5 

                        
                                                                                   
     
 
Fig-6 
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Fig-9 

 
 
Fig-10 
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Fig-11 
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Table 1 
 
 Mean Std. Dev. Co-efficient 

of 
Variation 

Annual 
Compound 

Growth 
Rate 

Observation 

Domestic Cotton Price in 
Cents/lb (PKPRICE) 58.95 13.93 23.63 1.44 37 
Cotlook Index ‘A’ in 
cents/lb 
(INDEXA) 

66.55 15.42 23.17 2.2 37 

Mill + Non-mill 
Consumption in 000 
bales of 170 Kgs 
(MLNMLCON) 

6596.14 4044.63 61.32 1.5 37 

Imports in 000 bales 
of 170 Kgs 446.32 757.98 169.83 17.8 37 

Exports in 000 bales 
of 170 Kgs 1194.84 1151.02 96.33 -1.72 37 

World Production in 000  
MT 

(WRLDPRD) 
17473.76 3962.54 22.68 2.3 37 

Total domestic 
Availability in 000 bales 
of 170 Kgs (TSUP) 

8687.65 4225.82 48.64 4.62 37 

Textile Export 
(TEXTLXPRTS) 3013.28 3153.64 104.66 13.50 37 
5-year moving average 
of growth rate in per 
capita income 
(PCYAV5) 

2.31 1.23 53.25 - 37 

Current Stocks Mill Ratio 
(STKSMILLRAT) 0.194166 0.117996 60.76 8.02 38 
Current to lagged value 
of Stocks to mill Ratios 
(RATIO) 

1.2909895 1.103800 85.51 3.17 38 

 
 
 

4. Estimation Results 
 

I. Raw Cotton Exports 
 

Table 2 gives the estimation results of modeling the raw cotton exports from 
Pakistan in the last 37 years.  The model is free from serial correlation with the use 
of ARIMA terms and impact of exogenous variables is as per a priori expectations 
and statistically significant.  Higher world production of cotton and domestic 
consumption impact negatively on raw cotton exports from Pakistan. Increase of 
1 percent in each of these indicators leads to a decline of slightly more than 3 
percent in raw cotton exports.  Domestic production plus carry over stocks and 
lagged index of international prices impact positively on exports, although the 
impact of international prices is only slightly above unitary elasticity.  
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II. Mill plus Non-Mill Consumption 
 

Most of raw cotton is consumed domestically by the formal and informal textile 
sector.  Till the nineties, domestic production was sufficient to meet the domestic 
demand, but the latter outstripped the former and since then imports have 
become more or less a regular yearly feature, except in years of abnormal 
production such as in FY05.  The results of estimating the model for domestic use 
are given in Table 3.  The serial correlation in the model is corrected with the use 
of appropriate ARIMA terms after experimentation.  The a priori impacts of the 
determinants for domestic use are confirmed in case of textile exports and 
domestic supply by the estimation. Experimentation with both domestic prices of 
raw cotton and index of international prices in turn yielded statistically 
insignificant results.  Including domestic price however gave a lower standard 
error of regression3. Significant and negative impact of growth rate of per capita 
income (5 year moving average)4 on the domestic use challenges the a priori 
notion, but suggests that raw cotton may be regarded as inferior commodity 
and/or consumption switches to blended and expensive textiles with growth in 
income.  Although negative, the impact is very small, i.e., a 1 percent increase in 
growth rate lowers raw cotton consumption in the country by 0.06 percent.   For 
every one percent increase in the value of textile exports, the use of raw cotton 
(in physical quantities) increases by 0.61 percent.   
 
 
2During the period 1970-2007, imports have ranged from a low of 0.02 percent in 1991 to 
a high of 23 percent in 2004 of domestic production.  
 
3 See appendix for the estimation results with index of international prices. 
 
4Since growth in GDP per capita in Pakistan is closely linked with performance of the 
textile industry and in turn cotton production in the country, these contradictory results 
can be the possible outcome of endogeneity as well as multicollinearity between these 
three indicators.  The simple correlation between 5-year moving average of growth rate 
of MLNMLCON and PCYAV5 is 0.39 and between 5-year moving average of TSUP and 
PCYAV5 is 0.62. 
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Table 2 
 

Dependent Variable: LOG(XPRTS)  
Method: Least Squares   
Sample (adjusted): 1974-2007   
Included observations: 34 after adjustments  

     
Variable Coefficient Std. Error t-Statistic Prob.   

C 15.100 4.717 3.201 0.004 
LOG(WRLDPRD) -3.374 0.950 -3.552 0.002 
LOG(INDEXA(-1)) 1.244 0.458 2.717 0.012 

LOG(TSUP) 5.269 0.332 15.880 0.000 
LOG(MLNMLCON) -3.255 0.332 -9.793 0.000 

XPRTDUM -2.933 0.314 -9.346 0.000 
AR(1) -0.386 0.190 -2.034 0.054 
AR(2) -0.234 0.237 -0.989 0.333 
AR(3) 0.327 0.170 1.918 0.068 
MA(1) 0.530 0.089 5.973 0.000 
MA(2) 0.995 0.094 10.604 0.000 

Adjusted R-squared 0.9312     Mean of dependent variable 6.5135 
S.E. of regression 0.3363     F-statistic 45.6399 
Durbin-Watson stat 1.9573     Probability(F-statistic) 0.0000 

 
 

III. Domestic Price of Raw Cotton 
 

Theoretically the price of raw cotton in the country should be determined by its 
demand and supply.  However as Pakistan is a major producer and consumer of 
cotton, its production influences the world availability and in turn is influenced by 
the rest of the world production.  Consequently under a paradigm of costless 
flow of information and law of ‘one price’ domestic price is influenced and 
influences the world price and thereby index of international prices.    
 

The explanatory power of this model is less as indicated by the low value of 
adjusted R2 compared to the export and mill consumption model.  However the 
impacts are significant and according to a priori expectations, with no serial 
correlation.  The domestic price more or less moves in tandem with the index of 
international prices as 1 percent increase in it leads to 0.94 percent increase in 
domestic price.  Increased mill plus non-mill consumption also supports the 
domestic price.  A one percent increase in the physical consumption by the 
textile sector pushes up the price by 0.14 percent.  Last year imports dampen 
domestic price by almost an insignificant amount, but is statistically significant.  
 

Naïve form of price expectation model as suggested by Goreux (2007) is also 
empirically estimated for Pakistan.  The results are given in Table 5.  The ratio of 
current to lagged stock-to-mill ratio (RATIO) has the correct sign and is statistically 
significant.  An increase of one unit of ratio reduces the domestic cotton price by 
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2 percent.  The impact of index of international prices on domestic price 
weakened marginally in this model as compared to the previous model.  The 
overall fit statistics of this model are better than the first variant, with higher adj. R2 
and lower standard error of regression.   
 
 
 
 
 
 

Table 3 
 

Dependent Variable: LOG(MLNMLCON)  
Method: Least Squares   
Included observations: 35 after adjustments  

     
     Variable Coefficien Std. Error t-Statistic Prob.   
     
     C 1.648 0.431 3.824 0.001 

LOG(TEXTLXPRTS) 0.614 0.049 12.481 0.000 
LOG(TSUP) 0.298 0.059 5.023 0.000 

PCYAV5 -0.065 0.017 -3.792 0.001 
LOG(PKPRICE(-1)) 0.000 0.065 0.001 0.999 

DUMTEXXPRTS -0.444 0.082 -5.415 0.000 
AR(1) 0.799 0.197 4.052 0.000 
AR(2) -0.164 0.161 -1.019 0.318 
MA(1) -0.015 0.040 -0.377 0.709 
MA(2) -0.958 0.033 -28.625 0.000 

     
     

Adjusted R-squared 0.9914 
    Mean of dependent 
variable 8.6378 

S.E. of regression 0.0597     F-statistic 438.3134 

Durbin-Watson stat 2.0904 
    Probability(F-
statistic) 0.0000 
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Table 4 
 
 

Dependent Variable: LOG(PKPRICE)  
Method: Least Squares   
Sample (adjusted): 1972 -2007   
Included observations: 36 after adjustments  

     
     

Variable 
Coefficie

n Std. Error t-Statistic Prob.   
     
     C -1.026 0.630 -1.627 0.115 

LOG(INDEXA) 0.947 0.080 11.821 0.000 
LOG(MLNMLCON) 0.138 0.050 2.789 0.009 

LOG(MPRTS(-1)) -0.020 0.009 -2.305 0.029 
AR(1) 0.840 0.149 5.653 0.000 
AR(2) -0.455 0.154 -2.960 0.006 
MA(1) -0.731 0.039 -18.655 0.000 
MA(2) 0.995 0.039 25.638 0.000 

     
     

Adjusted R-squared 0.8771 
    Mean of dependent 
variable 4.0640 

S.E. of regression 0.0822     F-statistic 36.6774 
Durbin-Watson stat 2.0635     Probability(F-statistic) 0.0000 
    

 
Table 5 

 

Dependent Variable: LOG(PKPRICE)  
Method: Least Squares   
Sample: 1970-2007   
Included observations: 38   

     
     Variable Coefficient Std. Error t-Statistic Prob.   
     
     C 0.296 0.265 1.120 0.271 

LOG(INDEXA) 0.909 0.064 14.285 0.000 
RATIO -0.025 0.006 -3.962 0.000 
MA(1) 0.827 0.175 4.723 0.000 
MA(2) -0.151 0.180 -0.840 0.407 

     
     Adjusted R-

squared 0.9195 
    Mean of dependent 
variable 4.0283 

S.E. of regression 0.0781     F-statistic 106.6559 
Durbin-Watson stat 1.9982     Probability(F-statistic) 0.0000 
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5. Summary and Conclusions 

 

The objective of this empirical investigation is to model the use of raw cotton 
produced in the country.  As the fourth largest producer of cotton and third 
largest consumer of cotton, casual empiricism suggests that the performance of 
Pakistan’s cotton sector influences and is influenced by the rest of the world 
cotton sector performance.  However for a better understanding and policy 
planning purposes it is imperative to quantify the extent of intra-world 
transmission on the domestic cotton sector. As the author is unaware of any 
empirical studies on modeling of the cotton sector, any preliminary attempts to 
model it, can contribute to the understanding of multiplier impacts and act as a 
springboard for further research. 
 

Using the time series data on raw cotton use, production, carry-over stocks, 
prices and imports, from 1970 onwards, three reduced form single equation 
independent models are estimated for:- a) raw cotton exports, b) mill plus non-
mill consumption and c) domestic price.  Most of the impacts estimated from 
using single equation OLS technique confirm the a priori expectations regarding 
their causality.  Important findings are as follows:- a) Increase of 1 percent each 
in world production and higher domestic consumption decrease raw cotton 
exports by 3 percent, b) A one percent increase in domestic production and 
lagged index of international prices increase raw cotton exports by 5.27 and 1.24 
percent respectively, c) For every one percent increase in the value of textile 
exports, the use of raw cotton (in physical quantities) increases by 0.61 percent., 
d) Domestic price of cotton has no impact on consumption of raw cotton by the 
textile industry, d) A one percent increase in production of cotton encourages 
mill consumption by 0.3 percent, e) Domestic price is congruent with the index of 
international prices, and f) there is evidence that domestic price setting behavior 
adapts to and is influenced by end-year stocks in relation to mill consumption, 
rather than just mill plus non-mill consumption. 
 

From a policy angle, these impacts need to be taken into consideration, when 
assessing policy interventions such as imports, forecasting the impact of 
increased mill consumption and textile exports and planning for higher 
production and carry-over stocks. A broader finding though not startling or novel 
and in many respects obvious, is that given the importance of Pakistan in the 
international cotton market, the domestic market in terms of price signals is well 
integrated with the rest of the world cotton sector. 
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APPENDIX 
 
 
 

Dependent Variable: LOG(MLNMLCON)  
Method: Least Squares   
Sample (adjusted): 1973 -2007   
Included observations: 35 after adjustments  

     
     Variable Coefficient Std. Error t-Statistic Prob.   
     
     C 1.514 0.525 2.884 0.008 

LOG(TEXTLXPRTS) 0.639 0.054 11.858 0.000 
LOG(TSUP) 0.293 0.060 4.895 0.000 

PCYAV5 -0.064 0.017 -3.813 0.001 
LOG(INDEXA(-1)) -0.004 0.067 -0.052 0.959 

DUMTEXXPRTS -0.462 0.085 -5.437 0.000 
AR(1) 0.891 0.207 4.296 0.000 
AR(2) -0.173 0.162 -1.063 0.298 
MA(1) -0.024 0.059 -0.412 0.684 
MA(2) -0.970 0.048 -20.423 0.000 

     
     

Adjusted R-squared 0.9911 
    Mean of dependent 
variable 8.6378 

S.E. of regression 0.0609     F-statistic 422.1753 

Durbin-Watson stat 2.2199 
    Probability(F-
statistic) 0.0000 

 
 

Annex-II 
Cotlook Index ‘A’ is the offering price on international raw cotton market. It is an 
average of the cheapest five quotations from a selection (at present nineteen) 
of principal upland cottons classed 1-3/32” traded internationally. Those growths 
are the most competitive, which therefore are likely to be traded most frequently 
and in most volume.  
 
Today the Cotlook Indices are acknowledged by the trading fraternity, 
governments, and international organizations such as UNCTAD and ICAC, as 
accurate measures of the fluctuation of international raw cotton values. Several 
producing countries incorporate the indices, or elements thereof, into national 
farm legislation. 


