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 7 
 
Following recent declines in volume and value of cotton lint exports from Mali, we made use of the 
Johansen Full Information Maximum Likelihood test to identify the magnitude and effects of key drivers of 
cotton lint exports from the country. In this regard, we estimated two primary models using volume of 
exports as dependent variable in one and value of exports as dependent variable in the other. Results for 
the two primary models estimated show that exports are generally stimulated by production, improvement 
in competitiveness, openness to trade, increasing international trade and previous growth in exports. 
Growth in the country’s exports of the commodity is however noted to be hindered by both domestic and 
international forces. In as much as distortionary induced downward pressure on world prices impacts 
negatively on exports from the country, inefficiencies and constraints in the domestic environment 
preclude the country from appropriately exploiting opportunities and adjusting to unexpected market 
developments in the short-run. Revitalizing the gloomy export trade for Mali in cotton lint requires 
addressing of domestic inefficiencies (over which the country has some control compared to inefficiencies 
on the global market) to keep the country in a better position to exploit market opportunities and adjust to 
unexpected developments in the shortest possible time. In addition, measures should be put in place to 
revive the declining cotton production industry, promote trade openness, and improve on the quality of 
cotton lint exports. To the international community, we believe as a price taker, Mali has no control over 
world price for cotton. Distortionary measures instilled however by the major players who dictate prices on 
the world market have significant adverse implications for exporters, traders and producers in Mali. 
Contributing towards addressing of such distortionary induced inefficiencies could help save the Malian 
cotton production and export industry, and consequently help in achieving relevant food security and 
poverty reduction goals, as over a third of the country’s population depend on the commodity in one way 
or another for sustenance 
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1. INTRODUCTION  14 

 15 
Just as cocoa has been and continues to be the basic foundation for economic development in Ghana, cotton has 16 
been and continues to be the most important cash crop in Mali (and the other members of the C-4 countries). The 17 
cotton sector supports the Malian economy not only through foreign exchange earnings, but also through 18 
production, processing and marketing serves as the only source of income for over a third of the population [3]. In 19 
addition, the sector has in diverse ways fueled development in both rural and urban areas. Through its’ 20 
development potential, the sector continues to serve as the basic foundation for economic development by 21 
providing benefits to both small and large scale producers (who depend on it for sustenance), the rural communities 22 
on a broader perspective, private traders, cotton companies and the national government [28]. Cotton export (cotton 23 
seed and lint) is generally reported to have accounted for 92 to 97% of total agricultural exports for the country 24 
during the 1990s [17]. Besides, cotton represented 30% of total merchandise exports during the period 2001-2003 25 
and more than 6% of the country’s GDP [3]. Although the share of cotton in total agricultural exports is believed to 26 
have declined steadily since 2003 [17], cotton lint exports alone accounted for about 60.72% of agricultural export 27 
earnings for the period 2005-2011 (based on FAO estimates).  These respective periodical contributions reflect a 28 
strong reliance of the Malian economy on cotton lint exports, which consequently makes the country vulnerable to 29 
unexpected developments on the global cotton lint market. The cotton sector, both in production and export 30 
dimensions has been subjected to various developments and instruments in internal and external policy 31 
environments over the past three decades. In as much as internal efforts have been towards strengthening the 32 
sector, external influences in the form of distortions (production and export subsidies levied by major players 33 
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including the United States, India and China) have primarily induced downward pressure on world cotton prices and 34 
consequently prices faced by exporters, traders and producers in Mali. Changes in these policy environments, 35 
alongside pulls from other biophysical, structural, financial and quality constraints have led not only to a steady 36 
decline in national production of cotton lint, but as well a decline in volume and value of exports of the commodity 37 
since the year 2004. These conditions put not only the current stands of national production and exports at risk, but 38 
could as well trigger major food insecurity and poverty implications due to the heavy reliance of majority of the 39 
populace on the cotton sector. As shown in Figure 1, volume of cotton lint exports decreased from as high as 40 
258,830 tonnes in 2004 to 57,237 tonnes in 2010 (increasing thereafter to 78,152 tonnes in 2011). In value terms, 41 
exports decreased from $352,502 (thousand) in 2004 to $96,463 (thousand) in 2010 (increasing thereafter to 42 
$206,734 (thousand) in 2011). Similar trends have been observed in Chad, Benin and Côte d’Ivoire. In the midst of 43 
these developments, the Malian Company of Textile Development (CMDP – a semi-public company that manages 44 
the cotton value chains at all levels) and various traders in the commodity are reported to be losing out in the 45 
system [17].  With the Malian cotton sector looking gloomier following developments in internal and external policy 46 
environments, there arises now a need for identification of key drivers of exports to guide informing of future 47 
agricultural and trade policy decisions on relevant political strategies needed for sectorial revitalization. Although 48 
several approaches have been employed in economic, business and trade literature for achieving this, in the 49 
present study, we make use of co-integration analysis technique (specifically, the Johansen Full Information 50 
Maximum Likelihood test) to identify the short- and long-run magnitudes and effects of such drivers. 51 
 52 

 53 

 54 
Figure 1 Trends in value and volume of cotton lint exports from West and Central Africa 55 
Data Source: Agricultural Trade Statistics of FAO (FAOSTAT) 56 
 57 
 58 
2. LITERATURE REVIEW 59 

Following developments in world trade, several researches have been conducted in one way or another to help 60 
identify key drivers of exports and to inform appropriate trade policy prescriptions in various countries. In this wake, 61 
mixed findings have been noted in trade literature on the determinants of exports in both developing and developed 62 
economies. In assessing the impact of trade liberalization on export of cotton from Pakistan, [2] found that the key 63 
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determinants of cotton exports are openness to agricultural trade (reflected by the terms of trade index), 64 
competitiveness and concentration of export and world demand.  In assessing drivers of export growth for Uganda 65 
[20] found terms of trade and previous growth to be the significant determinants of export growth. In a similar study, 66 
[19] found out that although terms of trade has a significant positive relationship with export growth, an increase in 67 
the index of trade openness marginally increases exports. In conformity with findings so far on terms of trade, [10] 68 
revealed that deterioration of terms of trade leads to contraction of export earnings. In a study by [1], export growth 69 
rate for Uganda was found to be significantly dependent on both internal and external drivers like gross domestic 70 
product, foreign prices, real exchange rate and terms of trade. In this study, [1] found export growth to be driven 71 
positively by gross domestic product of the country and terms of trade. Mixed signals (signs against a priori 72 
expectation) were however observed in the case of foreign price and real exchange rate in the long run.  In a study 73 
on South Africa’s international cost competitiveness and productivity in Manufacturing, [6] revealed that foreign 74 
prices have strong impact on export performance for the manufacturing sector of the country. Similarly, in their 75 
study on international trade and economic development in Tanzania, [21] discovered that foreign prices of primary 76 
commodities have a significant effect on export performance of countries involved in production of such 77 
commodities. In contrast to schools of thought that hold world price of a commodity as a key determinant of exports 78 
for that commodity, [18] found no significant effect of world price on rubber exports from Nigeria. In support of the 79 
discovery by [18], [13] also found no significant effect of export price on India’s exports of cucumber and gherkin. 80 
They however found a significant positive association between exports and volume of international trade in 81 
cucumber and gherkin. In this study, the effect of exchange rate was also found positive and significant. In 82 
assessing performance, competitiveness and determinants of tomato exports from India, [14] revealed that export 83 
demand for Indian tomato is driven positively by increasing volume of international trade in tomato and by the ratio 84 
of Indian and non-Indian International export prices. They however found a significant negative association between 85 
domestic production of tomato and export demand for it.  In a study to assess the competitive and determinants of 86 
cocoa exports from Nigeria, [22] revealed that cocoa exports from Nigeria are positively driven by increases in 87 
volume of world exports of the commodity and by increases in domestic production. They as well found a significant 88 
negative relationship between exports of the commodity and exchange rate (due to the weak currency of the 89 
country). Effect of export price on exports was however not significant. This supports earlier findings of [18] for 90 
rubber. Although it is believed that surplus production in a closed economy drives down prices, in an open 91 
economy, increased production is believed to be a key driver for export expansion. In assessing the relationship 92 
between United Kingdom’s exports performance in Manufactures and the internal pressure of demand, [4] 93 
discovered that higher level of production remains the main cause of export expansion.  94 

 95 

3. METHODOLOGY 96 

 97 

3.1 Analytical framework  98 
 99 
Three primary techniques have been proposed in economic, business and trade literature for co-integration 100 
analysis. These are the Engle-Granger method [7], the Phillips-Ouliaris residual-based test [23] and the Johansen 101 
Full Information Maximum Likelihood test [11]. In as much as the Engle-Granger method is perceived to be intuitive 102 
and easy to perform, the approach is flawed by small-sample biases [27, 5]. By its two-step estimation procedure, 103 
substantial errors introduced in the first stage (co-integrating regression) of the Engle-Granger approach are carried 104 
over into the second stage, rendering the results mostly unreliable. This in part is due to the fact that, in producing 105 
estimates for the first stage, the approach tends to ignore short-run dynamics, thereby producing short-run effects 106 
that are not guided by long-run estimates (hence inconsistency in estimates).  Beside these flaws, the Engle-107 
Granger approach tends to preclude the possibility of identifying more than a single co-integrating equation 108 
between two or more variables. In studying economic relationships however, there exists a high probability of 109 
identifying n-1 co-integrating equations between n variables. In addition, the Engle-Granger two-step estimation 110 
procedure operates on the principle that, irrespective of which variable is chosen for normalization, there is almost a 111 
certain probability of witnessing the same results should the variables be interchanged [26]. In practice however, a 112 
regression that indicates existence of co-integration between some specified variables, may turn up against that 113 
same decision should the order be reversed (e.g. relationship between income and expenditure)    These flaws 114 
render the Engle-Granger approach inappropriate for our work. The Phillips-Ouliaris residual-based test on the 115 
other hand is performed using either a variance ratio test or multivariate trace statistic. Although the multivariate 116 
trace statistic component of this method is believed to have advantage over the variance ratio test due to its nature 117 
of being invariant to normalization, just like the Engle-Granger method, the Phillips-Ouliaris approach is generally 118 
flawed due to its nature of assuming a single co-integrating equation between two or more variables. The flaws 119 
identified so far between the Engle-Granger and Phillips-Ouliaris approaches are appropriately addressed through 120 
the use of vector co-integration techniques, noted amongst which is the Johansen Full Information Maximum 121 
Likelihood test. In this regards, we make use of the Johansen technique for our analysis.  122 
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 123 
In contrast to the steps and principles held unto by the Engle-Granger and Phillips Ouliaris methods, the Johansen 124 
procedure builds co-integration variables directly from maximum likelihood estimation. The procedure relies on the 125 
relationship between the rank of a matrix and its characteristic roots. In spite of its ability to address flaws in the 126 
other approaches, the Johansen technique is heavily reliant on asymptotic properties and is sensitive to 127 
specification errors. In addition, this method has large-model problem, in that, including too many variables does not 128 
only complicate issues, but as well precludes appropriate capturing of dynamic, inter-temporal relocations between 129 
the variables considered [16]. By this, the Johansen technique and its associated vector auto-regression (VAR) 130 
process are suitable for describing data generation process (d. g. p) of a small to moderate set of time series 131 
variables. Under this approach, all variables are a priori assumed endogenous (unless one/some is/are stationary at 132 
level, in which case it/they is/are usually treated as exogenous). In contrast to the single co-integrating vector 133 
assumption held unto by the other two methods, the Johansen technique allows for all possible co-integrating 134 
relationships and permits empirical determination of the number of co-integrating vectors. Estimated short-run 135 
effects are appropriately guided by and consistent with long-run relationships. 136 
 137 
By its nature, the Johansen Full Information Maximum Likelihood test begins with definition of a vector auto-138 
regression. This is given as follows: 139 
 140 

�� = ������ + ������+. . . +�
���
 + ��                                                                                           (1) 141 

 142 
Where Xt is an (n×1) vector of I(1) variables, Π1 through Πp represents (m×m) matrix of coefficients, and µt is (n×1) 143 
vector of innovations (white noise errors). Following definition of the vector auto-regression as specified in equation 144 
(1), effort is made to select appropriate lag order for use in co-integration test. The co-integration test is primarily a 145 
test to identify the number of co-integrating equations in the system under study. In selecting appropriate lags, use 146 
is made of the Akaike Information Criterion (AIC), the Schwarz Criterion and the Hannan-Quinn Information 147 
Criterion.  Following the lag selection process, the system under study is tested for number of co-integrating 148 
equations. In literature, this has so far been achieved using either the Trace test statistic or the Maximal-eigenvalue 149 
test. The trace test is a joint test of the null hypothesis of r co-integrating vectors against the alternative of more 150 
than r co-integrating vectors, and is expressed as follows: 151 
 152 

�
������� = 	−�∑ ln	�1 − ��


����� �                                                                                                      (2) 153 

 154 
The maximal-eigenvalue as an alternative, conducts separate tests on the individual eigenvalues for a null 155 
hypothesis that the number of co-integrating vectors is r, against an alternative of r+1. This test statistic is as well 156 
expressed as follows: 157 
 158 

� �!��, � + 1� = −� ln�1 −�����                                                                                                      (3) 159 
 160 
Due to the ability of the trace test statistic to show more robustness to both skewness and excess kurtosis in 161 
innovations than the maximal-eigenvalue test [9], the latter has been less used in co-integration studies. Due to this 162 
advantage of the trace test, we make use of it in this study as the choice approach for identifying the number of co-163 
integrating equations. Confirmation of co-integrating equation(s) in a system of variables renders the VAR form 164 
(thus, eq. (1)) inappropriate or less convenient setup. In its stead, a special parameterization that supports analysis 165 
of the co-integrating structures is considered. The resulting model is known as the vector error correction model 166 
(VECM) or vector equilibrium correction model [16]. 167 
Holding unto the assumption that the vector of (n×1) variables (Xt) from equation (1) is non-stationary, the VECM 168 
obtained from parameterization (subtraction of Xt-1 on both sides) of equation (1) yields:  169 
 170 

∆�� = $�∆���� +	$�∆����+. . . +$
��∆���
�� − ����
 + ��                                                               (4) 171 

 172 

     Where      $� = �� − %,    $� = �� − $� , 	$& = �& − $�	,   and  � = % − �� − ��−. . . −�
 173 

 174 
In contrast to the I(1) (non-stationary) status of Xt in equation (1), ∆Xt in equation (4) is I(0) (stationary) due to the 175 
parameterization. By this, j=1, 2,..., p-1 are all I(0), and µt is assumed to be I(0). For a meaningful equation, ΠXt-p is 176 
expected to (and must) be stationary. The matrix Π determines the extent to which a given system is co-integrated 177 
and is called the impact matrix [26].  By this, information on the number of co-integrating relationships among the 178 
variables in Xt is given by the rank of the matrix Π.   Should the rank of Π matrix r be 0 < r > n, this implies that there 179 
are r linear combination of the variables in Xt that are stationary.  The matrix Π can further be decomposed into two 180 
sub matrices α and β, where α measures the speed of adjustment of the system (represented mostly as the error 181 
correction for a system) and β contains r co-integrating vectors. From equation (4) Γi gives the short-run estimates, 182 
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whiles Π contains the long-run estimates.  In performing co-integration analysis however, for variable to be co-183 
integrated, they are primarily expected to be integrated of the same order (usually I(1)). Should there however be 184 
variables that are found stationary at level (i.e. I(0)), are significant in the long-run co-integrating space and affect 185 
the short-run model, equation (4) can be re-written as follows [15]:  186 
 187 

∆�� = $�∆���� +	$�∆����+. . . +$
��∆���
�� − ����
 + '(� + ��                                                    (5) 188 

 189 
Where Dt stands for the stationary (I(0)) variable(s) , and all other variables hold their earlier representations. 190 
Appropriate specification and estimation of both the VAR and VECM (in case of co-integrating equations) involves 191 
use of fewer but relevant variables and setting of appropriate lag length(s). Fewer but relevant signifies variables 192 
that have a greater probability of affecting the short-run behavior of the model [8].   193 
 194 
 195 

3.2 Model Specification 196 
 Glancing critically through the literature review in this document and other researches in trade literature, several 197 
indicators have been proposed as key determinants of export growth. In this study however we stick to the use of 198 
few variables we deem relevant and primarily unique to Mali. In estimating response of export growth in this study 199 
however, we specify two separate models. In Model 1, we set volume of cotton lint exports as the dependent 200 
variable, while in Model 2 we set value of cotton lint exports as the dependent variable. This is to help identify the 201 
respective responses of volume and value of exports to key indicators as specified below. The respective models 202 
are expressed as follows: 203 
 204 
ln�)�*+,-� = .�ln�)�**/%0)� , ln�*/1(� , ln��,�� , ln�0)*� , ln�)�*+,-2��                                               (6) 205 
 206 
ln�)�*+�-� = .�ln�)�**/%0)� , ln�*/1(� , ln��,�� , ln�0)*� , ln�)�*+,-2��                                               (7) 207 
 208 
Where 209 
-3	�)�*+,-�        -log of volume of cotton lint exports from Mali 210 
-3	�)�*+�-�        -log of value of cotton lint exports from Mali 211 
-3	�)�**/%0)�   -log of cotton lint export price for Mali 212 
-3	�*/1(�		         -log of cotton lint production (output) for Mali 213 
-3	��,��		            -log of terms of trade index of exports for Mali 214 
-3	�0)*�		           -log of the comparative export performance index for Mali in cotton Lint 215 
-3	�)�*+,-2�    -log of world volume of cotton lint exports 216 
 217 
In contrast to the use of world price as noted in several articles in trade literature as proxy for export price, we make 218 
use of actual export price faced by Mali for exports of cotton lint. In spite of the average price(s) quoted on various 219 
trade websites as export price for cotton lint, countries involved in export of the commodity do face different prices 220 
for the commodity based on quality of the product they export, their respective performances and on their primary 221 
destinations. Export price as employed in this study is defined as follows: 222 
 223 

)�**/%0) = 	
456789

4567:9
	× 1000                                                                                                                    (8)  224 

 225 
The result for equation (8) represents the export price of cotton lint in $/tonne. Multiplication of the primary fraction 226 
by 1000 is due to the fact that value of exports reported in the agricultural trade statistics of the FAO is expressed in 227 
$1000, while the volume of exports is in tonnes. The index of competitiveness (as reflected by the comparative 228 
export performance index (CEP)) was computed using the following formula: 229 
 230 

0)* =
�5=>/5>�

�5=@/5@�
                                                                                                                            (9) 231 

 232 
Where  233 
XiB    - value of cotton lint exports from Mali 234 
XB     - total value of agricultural exports from Mali 235 
XiA    - value of world exports of cotton lint 236 
XA    - total value of world agricultural exports. 237 

Inclusion of the volume of world exports in the specified equations (6 and 7) is to help capture implications of 238 
changes in international trade and demand on exports from Mali. This inclusion is in line with specifications by [12, 239 
13, 14 and 24]. In addition to these, we excluded nominal exchange rate (as a surrogate measure of incentive for 240 
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exports) from our specification. This exclusion is based on the grounds that, with the exception of Ghana, Nigeria 241 
and possibly other few countries, all other countries in West and Central Africa use the CFA franc and have the 242 
same nominal exchange rate. Developments in exports under such condition could possibly be enhanced by 243 
external factors and internal factors that are unique to Mali as a competing country within and outside the West and 244 
Central Africa region.  Beside the computations for equations (8) and (9), and terms of trade index of exports (ToT), 245 
data for all the other variables were gathered from the agricultural production and trade database of FAO 246 
(FAOSTAT) for the period 1980 -2011. Data for terms of trade index of exports were gathered from the United 247 
Nations Conference on Trade and Development statistics (UNCTAD STAT) for the period 1980-2011. 248 
 249 
4. RESULTS AND DISCUSSION 250 
This section is primary structured into four parts. The first part is briefly on descriptive statistics for the variables 251 
considered in the primary models of this study. The second part is on validation of the variables through a unit root 252 
test to ascertain the order of integration of the respective variables. This is a vital step in co-integration analysis, as 253 
it guides the data generation process and assumptions held unto during the entire process. The third section is on 254 
lag-order selection and co-integration test. This is to inform decision on whether the VAR is an appropriate setup or 255 
not. The final section is on presentation and discussion of the results for the respective long- and short-run models. 256 
 257 

4.1 Descriptive Statistics 258 
We note a wide variation between the minimum and maximum values for all the variables considered in this study. 259 
The greatest variations are however with value of exports, comparative export performance index, production and 260 
volume of exports. Another unique observation is that, the mean and median values for all the variables are quite 261 
close in magnitude. Over the period 1980-2011, the maximum and minimum volumes of cotton lint exported from 262 
Mali are 258,830 tonnes and 44,358 tonnes respectively. The corresponding values are $352,502 (thousand) and 263 
$31,844 (thousand). The mean volume and value of exports are however 117,184.40 tonnes and $153,490.40 264 
(thousand) respectively. The country faced maximum, minimum and mean export prices of $2,645.28/tonne, 265 
$717.89/tonne, and $1,354.99/tonne respectively. On the production side, maximum, minimum, and mean outputs 266 
of 259,655 tonnes, 38,065 tonnes, and 124,803.50 tonnes were respectively recorded. The country’s terms of trade 267 
index for exports ranged between a maximum value of 177.31 and a minimum value of 95.45, recording a mean of 268 
117.86 for the period 1980-2011. Reflecting competitive advantage in exports, Mali’s comparative export 269 
performance index ranged between a maximum of 63.63 and a minimum of 6.02. This signifies a strong competitive 270 
advantage in exports of cotton lint over the entire period. The country recorded a mean value of 31.53. 271 
 272 
 273 
Table 1 Descriptive Statistics 274 
 275 
   Mean Median Maximum Minimum Std. Dev. 

      
EXPVol 
EXPVal 
EXPPRICE 
PROD 
ToT 
CEP 
 
EXPVolW 

117,184.40 
153,490.40 
1,354.99 

124,803.50 
117.86 
31.53 

 
5,913,448.00 

108,806.00 
149,101.50 
1,370.36 

107,606.50 
113,47 
32.16 

 
5,712,990.00 

258,830.00 
352,502.00 
2,645.28 

259,655.00 
177.31 
63.63 

 
9,094,328.00 

44,358.00 
31,844.00 

717.89 
38,065.00 

95.45 
6.02 

 
4,136,978.00 

59,859.87 
77,398.70 

368.71 
65,267.61 

17.07 
15.01 

 
1,395,108.00 

 276 
Serving as a proxy for developments in international trade and demand for cotton lint, world volume of exports 277 
increased from a minimum of 4,136,978 tonnes to a maximum of 9,094,328 tonnes. A mean of 5,913,448 tonnes of 278 
cotton lint was exported worldwide over the period 1980-2011. 279 
 280 

4.2 Unit root test 281 
For variables to be co-integrated, they are expected to be integrated of the same order. This has been the basic 282 
rationale behind performing of unit root test in co-integration studies, as it guides the assumptions made and the 283 
entire data generation process. To ascertain the order of integration of variables in co-integration analysis, several 284 
methods have been proposed in literature. These include Dickey-Fuller (DF) test, Augmented Dickey-Fuller (ADF) 285 
test, Kwiatkowski-Phillips-Schmidt-Shin (KPSS) test, Ng-Perron modified unit root tests, and Phillips-Perron (PP) 286 
unit root test. In this study however, we employ the Phillips-Perron unit root test for data verification. The PP unit 287 
root test is primarily the Dickey-Fuller statistic that has been made robust to serial correlation using the Newey-288 
West heteroskedasticity-and-autocorrelation consistent matrix estimator. In the data verification process, we hold 289 
unto the assumption of linear trends in data at level by including an intercept and trend at level, and intercept alone 290 
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on first difference. As presented in Table 2, the results show that, with the exception of the log of world volume of 291 
cotton lint exports, all the other variables (expressed in log) are non-stationary (I(1)) at level but become stationary 292 
(I(0)) on first difference at the 1% significance level. The log of world volume of cotton lint exports was however 293 
found stationary (I(0)) on level at the 5% significance level. Accordingly, it is treated as exogenous variable in the 294 
VAR specification (in conformity with eq. (5)). 295 
 296 
Table 2 Unit root test 297 
Trend + intercept at level, intercept at first difference 298 
   PP-stat level N-W 

Bandwidth 
PP-stat 1

st
 Diff N-W 

Bandwidth 

 
-3	�)�*+,-�	

-3	�)�*+�-�	

-3	�)�**/%0)�	

-3	�*/1(�	

-3	��,��	

-3	�0)*�	

 
-3	�)�*+,-2�	

 
Critical Value, 5% 

 
-1.043260 
-2.813120 
-3.428186 
-1.823726 
-0.231015 
-2.518715 

 
-3.665094** 

 
-3.562882 

 
1 
1 
1 
0 
0 
2 
 
1 

 
-5.644778*** 
-6.592364*** 
-7.608338*** 
-6.263015*** 
-4.571951*** 
-7.718185*** 

 
-8.473463*** 

 
   -2.963975 

 
1 
3 
14 
0 
1 
6 
 
6 
 
 

***1%, **5% 299 
 300 

4.3 Lag selection and co-integration test 301 
As shown in Appendices ‘A’ and ‘B’, all the three primary information criteria (AIC, SC and HQ) and the two 302 
secondary criteria (LR and FPE) selected lag order one for either model. Accordingly, we select lag order one for 303 
the VAR models. A test for number of co-integrating equation(s) among the variables in the respective models 304 
confirmed the existence of one co-integrating equation for each of the models. In this regard, the VAR setup is 305 
deemed inappropriate. We therefore make use of a vector equilibrium correction model (VECM). The vector 306 
equilibrium correction model is basically made up of a co-integrating (long-run) equation and a short-run (VAR) 307 
equation. Under this model specification, analysts have alternatives of assuming no deterministic trend in data, 308 
allowing for linear deterministic trend in data or allowing for quadratic deterministic trend in data.  The first 309 
alternative has two subsection, and so does the second one. Following recent developments in internal and 310 
external policy environments and their implications for cotton lint exports however, we assume a linear deterministic 311 
trend (intercept and trend in co-integrating equation, no trend in VAR) to help capture the response of exports to 312 
changing policy environments. Results from the respective specifications for model 1 and 2 are presented in the 313 
next section 314 
 315 

4.4 Results and discussion of export responses 316 
 317 
Having confirmed the existence of co-integration among variables in the respective models, the following 318 
normalized (long-run) equations were observed for the respective models 319 
 320 
Model 1:  321 
Assumption: Linear trend in data (Intercept and trend in CE – no trend in VAR) 322 
 323 
-3�)�*+,-� 	= 	−0.951	-3�)�**/%0)�	+ 	0.873	-3�*/1(�	+ 1.057	-3��,��	+ 	0.449	-3�0)*�	– 0.044�/)H(�80�	+ 	2.435   (10) 324 
                          (0.219)                           (0.106)                   (0.462)                 (0.212)              (0.013) 325 
                         (-4.347***)                       (8.260***)              (2.285**)              (2.115**)           (-3.370***)  326 
 327 
Model 2: 328 
Assumption: Linear trend in data (Intercept and trend in CE – no trend in VAR) 329 
 330 
-3�)�*+�-� 	= 	0.049	-3�)�**/%0)�	+ 	0.873	-3�*/1(� 	+ 1.057	-3��,�� 	+ 	0.449	-3�0)*�	– 0.044�/)H(�80�	− 	4.473    (11) 331 
                        (0.219)                           (0.106)                   (0.462)                 (0.212)              (0.013) 332 
                        (0.225)                           (8.260***)               (2.285**)             (2.115**)           (-3.370***)  333 
 334 
The dynamic error correction (short-run) equations for the respective models are expressed as follows: 335 
 336 
Model 1 337 
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 340 
Model 2 341 

∆ ln�)�*+�-�� = $J + ∑ $��
K
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																																∑ $L�
K
��J ∆ ln��,��� + ∑ $M�

K
��J ∆ ln�0)*�� +	$NO ln�)�*+,-2��−∝ �/)Q%(RST����	      (13)                                         343 

 344 
Where, Γ’s reflect short run effect of changes in the explanatory variables on the explained variables and α 345 
represents the speed of adjustment in the system. Accordingly, ‘RESIDUAL’ in equations (12) and (13) represents 346 
the error correction term. A negative and significant value of α in these two equations validates the existence of co-347 
integration relationships in either model. In addition, the negative sign of α indicates that adjustments made in 348 
response to deviations from the long-run equilibrium are made towards restoring such equilibrium.  349 
In selecting the best ECM estimates however, in accordance with theory and common sense, we modified the lags 350 
to avoid double counting of export volume in the short-run. This was achieved by using current (but difference) 351 
values of all the other variables (except the exogenous variable which was not differenced) and the lag of the 352 
dependent variable. This modification was justified by the three primary information criteria of being more 353 
appropriate than the original short-run specification used by the software package (EViews).  Results for the 354 
respective short-run equations are provided in Table 3. 355 
 356 
In interpreting the respective outputs, the variables employed in this study are noted to explain about 59.1% and 357 
79.1% respectively of the variations in volume and value of exports, and their joint effect is highly significant in 358 
either model. A total of 55.8% and 52.9% respectively of deviations in volume and value of exports from the long-359 
run equilibrium are corrected for in the current period. The relatively lower rate of adjustment for value of exports to 360 
volume of exports indicates that the country has better control over volume that value of exports. Appropriate 361 
diagnostic tests performed confirmed that the model is valid, coefficients are stable and the errors are normally 362 
distributed and non-serially correlated (at the 5% level).  In the long-run, both volume and value of exports are 363 
noted to decrease significantly by 0.044 units. This indicates that, changes in both internal and external policy 364 
environments have had generally adverse impact on cotton lint exports from Mali. In as much as volume of exports 365 
decreases significantly by 0.95% for a 1% increase in export price faced by exporters in the country, the 0.05% 366 
increase in value observed is not significant. These effects present an unprofitable condition for the Malian cotton 367 
lint export industry.  In as much as exporters hope for better prices and may be willing to export more in response to 368 
price increments, they are precluded from doing so, by the downward pressure on world prices which makes cotton 369 
on the world market and other sources cheaper than is offered by Mali. In as much as countries that induce 370 
downward pressure on prices on the world market initiative distortionary measures to protect their domestic 371 
industries, implications of these are largely felt by poor and lower market share holders like Mali. In the short-run, a 372 
1% increase in export price faced by exporters from the country leads to a significant 0.55% decrease in volume of 373 
exports, and a relatively smaller but significant 0.448% increase in value of exports. 374 
 375 
 376 
Table 3 Regression Results 377 
 378 

Variables Dependent variable 
Ln (EXPVol) 

Dependent variable 
Ln (EXPVal) 

 
0	

 
∆-3	�)�*+�-�−1��		
 
∆-3	�)�*+,-�−1��	

 
∆-3	�)�**/%0)�	
 
∆-3	�*/1(�	

 
∆-3	��,��	
 
∆-3	�0)*� 

 
-11.507*** 

(3.217) 
 
 

0.284** 
(0.136) 

-0.551*** 
(0.157) 

 0.345*** 
(0.117) 
0.074 

(0.524) 
0.549*** 
(0.155) 

 
-11.317*** 

(3.488) 
-0.065 
(0.099) 

 
 

0.448** 
(0.172) 
0.342** 
(0.129) 
0.357 

(0.547) 
0.558*** 
(0.168) 

T3	�)�*+,-2� 0.738*** 
(0.206) 

0.725*** 
(0.224) 
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/)Q%(RST	�−1�  -0.558*** 
(0.105) 

 

-0.529*** 
(0.113) 

R-Squared 
Adjusted R-squared 
Log Likelihood 
F-statistic 
Prob. (F-statistic) 
Durbin Watson Stat 
Akaike Info Criterion 
Schwarz  criterion 
Hannan-Quinn criter. 
Jarque-Bera [Probability] 
Q-stat [Probability] 

0.689 
0.591 
15.987 
6.979 
0.000 
2.378 
-0.532 
-0.159 
-0.413 

0.407 [0.82] 
1.885 [0.17] 

0.841 
0.791 
13.561 
16.677 
0.000 
2.594 
-0.371 
0.003 
-0.251 

0.057 [0.97] 
3.967 [0.05] 

        ***1%, **5% ( ) – standard errors 379 
 380 
 381 
The positive coefficient for the intercept term in model 1 of the long-run equations shows that in spite of the gloomy 382 
nature of export trade in the commodity, Mali would continue to export cotton. This confirms strong reliance of the 383 
country on exports of the commodity. Value of cotton lint exports is however expected to decrease significantly 384 
should all other things be held in their current states. Interestingly, both volume and value of exports decrease 385 
significantly in the short-run. Besides distortions in world export trade of cotton, the coefficients of the intercept term 386 
for the short-run equations indicates that cotton exporters and traders in Mali face other domestic constraints that 387 
hinder them from appropriately responding to sudden developments in export trade for cotton lint. By this, it is 388 
perceived that growth of the cotton lint export industry for the country is hindered by both external forces and 389 
internal constraints.  390 
 391 
Both volume and value of exports are observed to increase with increasing production, terms of trade index of 392 
exports and comparative performance index of exports. In contrast to a close economy where increasing production 393 
is deemed bad due to the price-decreasing implications thereof, in an open economy, increasing production is 394 
regarded an opportunity for export expansion [4]. A 1% increase in production leads to a 0.87% increase in both 395 
volume and value of exports in the long-run, significant at the 1% level. In the short-run however, production leads 396 
to 0.35% increase in volume and 0.34% increase in value of exports. Effect for the former is found significant at the 397 
1% level, whiles that for the latter is significant at the 5% level. Mali is observed to have quite an elastic response to 398 
improvements in the country’s terms of trade index for exports in the long-run. In the long-run where Mali stands 399 
adjusting to short-run constraints, a 1% increase in the index of trade openness leads to a 1.06% increase in both 400 
volume and value of exports. Increase in trade openness presents the country with diverse and greater market 401 
opportunities and at the same time promotes efficiency in operations by exposing Mali to competition. Mali is 402 
however noted to have a poor exploitation power towards opportunities in the short-run due to potentially existing 403 
domestic constraints in production, processing and marketing of the commodity. This claim is made in response to 404 
the insignificant coefficient for terms of trade index of exports in the short run. Reflecting competitive advantage of 405 
Mali in export of cotton lint, comparative export performance index for cotton lint is observed to stimulate both 406 
volume and value of exports in the short and long run. This index reflects success of the country in exports of the 407 
commodity relative to world norms [25]. This is enhanced mostly through the use of surrogate measures of 408 
incentives like exchange rate, through improvements in quality of products exported, through addressing of existing 409 
inefficiencies in the domestic and international market and through the initiation and implementation of appropriate 410 
trade policies. A 1% increase in this index leads to a significant 0.449% increase in both volume and value of 411 
exports in the long-run. Although significant, this relatively inelastic response to improvements in the index, once 412 
again confirms the impact of existing inefficiencies on the world market on Malian exports. Although with a high 413 
competitive advantage in exports, being a price taker and a relatively smaller-market share holder, developments in 414 
exports from Mali are mostly dictated by policy initiatives instilled in the economies of major players like the USA, 415 
India and China (the primary destination of majority of world cotton lint exports). In the short-run however, a 1% 416 
increase in CEP leads to a 0.55% increase in volume of exports and 0.56% increase in value of exports. The short-417 
run effects for CEP and cotton lint production present interesting insights. In as much as the effect of production is 418 
relatively higher on volume than value, the opposite is observed for CEP. 419 
 420 
 Increase in world trade is observed to enhance both volume and value of exports. World trade in this contest 421 
reflects increasing volumes of export triggered by increasing demand as against overproduction and subsidy 422 
induced increases. Increasing world demand for cotton lint triggers a competition among exporters from all corners 423 
of the earth, and such competition helps in shaping and restructuring economies that are dependent on the 424 
commodity for sustenance. Countries with a competitive edge are able to respond to and benefit from such 425 
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demands. Significant positive coefficients observed for volume of world exports in each of the two models confirm 426 
that Mali has a competitive edge in cotton lint exports, and that should current domestic and international market 427 
inefficiencies be addressed, the country stands benefiting from increasing global demand for cotton lint. In the 428 
short-run, 1% increase in volume of world exports of cotton lint leads to significant increases of 0.74% and 0.73% 429 
respectively in volume and value of exports. Previous growth in export by volume is observed to increase current 430 
volume of exports by 0.28%, significant at the 5% level. This indicates that Mali is a relatively small player on the 431 
global market. By this, exports from Mali have no significant adding-up effect on global exports of the commodity. 432 
This presents a greater opportunity for exporters in the country to work towards increasing the share of Mali in 433 
export trade for the commodity. Although negative, the effect for previous value of export on current value is found 434 
insignificant. Findings from this study generally for all the explanatory variables are in conformity with previous 435 
findings by [2, 20,1,13, 14 and 22]  436 
 437 
 438 

4. CONCLUSION 439 
Following recent declines in volume and value of cotton lint exports from Mali, we deemed it necessary to through a 440 
co-integration analysis identify the magnitude and effects of key determinants for exports of the commodity. Results 441 
for the two primary models estimated show that exports are generally stimulated by production, improvements in 442 
competitiveness, openness to trade, increasing international trade and previous growth in exports. Growth in the 443 
country’s exports of the commodity is however noted to be hindered by both domestic and international forces. In as 444 
much as distortionary induced downward pressure on world prices impacts negatively on exports from the country, 445 
inefficiencies and constraints in the domestic environment preclude the country from appropriately exploiting 446 
opportunities and adjusting to unexpected market developments in the short-run. Revitalizing the gloomy export 447 
trade for Mali in cotton lint requires addressing of domestic inefficiencies (over which the country has some control 448 
compared to inefficiencies on the global market) to keep the country in a better position to exploit market 449 
opportunities and adjust to unexpected developments in the shortest possible time. In addition, measures should be 450 
put in place to revive the declining cotton production industry, promote trade openness, and improve on the quality 451 
of cotton lint exports. To the international community, we believe as a price taker, Mali has no control over world 452 
price for cotton. Distortionary measures instilled however by the major players who dictate prices on the world 453 
market have significant adverse implications for exporters, traders and producers in Mali. Contributing towards 454 
addressing of such distortionary induced inefficiencies could help save the Malian cotton production and export 455 
industry, and consequently help in achieving relevant food security and poverty reduction goals, as over a third of 456 
the country’s population depend on the commodity in one way or another for sustenance. 457 
 458 
 459 
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APPENDICES 523 

 524 

APPENDIX A: Lag selection and co-integration test for Model 1 525 

 526 
VAR Lag Order Selection Criteria     
Endogenous variables: LNEXPVOL LNEXPPRICE LNPROD LNTOT 
LNCEPMALI    

Exogenous variables: C LNEXPVOLWORLD     

Date: 05/08/14   Time: 02:28     

Sample: 1980 2011      

Included observations: 30     
       
        Lag LogL LR FPE AIC SC HQ 
       
       0  14.73901 NA   5.02e-07 -0.315934  0.151132 -0.166515 

1  75.23121   92.75471*   4.92e-08*  -2.682080*  -1.047350*  -2.159116* 

2  98.42577  27.83348  6.73e-08 -2.561718  0.240676 -1.665208 
       
        * indicates lag order selected by the criterion    

 LR: sequential modified LR test statistic (each test at 5% level)   

 FPE: Final prediction error     

 AIC: Akaike information criterion     

 SC: Schwarz information criterion     

 HQ: Hannan-Quinn information criterion    

       

Date: 05/08/14   Time: 02:28    

Sample: 1980 2011    

Included observations: 30    

Series: LNEXPVOL LNEXPPRICE LNPROD LNTOT LNCEPMALI   

Exogenous series: LNEXPVOLWORLD    

Warning: Rank Test critical values derived assuming no exogenous series 

Lags interval: 1 to 1    

      
 Selected 

(0.05 level*) 
Number of 

Cointegrating 
Relations by 

Model      
      
      Data Trend: None None Linear Linear Quadratic 

Test Type No Intercept Intercept Intercept Intercept Intercept 

 No Trend No Trend No Trend Trend Trend 

Trace 2 1 1 1 2 

Max-Eig 1 1 1 1 1 
      
       *Critical values based on MacKinnon-Haug-Michelis (1999)  

      

 527 

 528 

 529 

APPENDIX B: Lag selection and co-integration test for Model 2 530 

 531 
VAR Lag Order Selection Criteria     
Endogenous variables: LNEXPVAL LNEXPPRICE LNPROD LNTOT 
LNCEPMALI    

Exogenous variables: C LNEXPVOLWORLD    

Date: 05/10/14   Time: 01:44     

Sample: 1980 2011      

Included observations: 30     
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        Lag LogL LR FPE AIC SC HQ 
       
       0  14.73901 NA   5.02e-07 -0.315934  0.151132 -0.166515 

1  75.23121   92.75471*   4.92e-08*  -2.682080*  -1.047350*  -2.159116* 

2  98.42577  27.83348  6.73e-08 -2.561718  0.240676 -1.665208 
       
        * indicates lag order selected by the criterion    

 LR: sequential modified LR test statistic (each test at 5% level)   

 FPE: Final prediction error     

 AIC: Akaike information criterion     

 SC: Schwarz information criterion     

 HQ: Hannan-Quinn information criterion    

 532 
Date: 05/10/14   Time: 01:46    

Sample: 1980 2011    

Included observations: 29    

Series: LNEXPVAL LNEXPPRICE LNPROD LNTOT LNCEPMALI   

Exogenous series: LNEXPVOLWORLD    

Warning: Rank Test critical values derived assuming no exogenous series 

Lags interval: 1 to 2    

      
 Selected 

(0.05 level*) 
Number of 

Cointegrating 
Relations by 

Model      
      
      Data Trend: None None Linear Linear Quadratic 

Test Type No Intercept Intercept Intercept Intercept Intercept 

 No Trend No Trend No Trend Trend Trend 

Trace 1 2 1 1 3 

Max-Eig 1 1 1 1 1 
      
      

 *Critical values based on MacKinnon-Haug-Michelis (1999)  
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