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Abstract This study uses structural VAR approach to investigate price pass through effect within Uganda’s cotton
industry in the period following trade liberalization. The results in this study are obtained from estimates of variance
decomposition and accumulated impulse responses of domestic price level to shocks from world cotton price. The study
discovered that there exists insignificant pass through effect of world cotton price shocks to farm gate price in the period
following trade liberalization. The study recommends for favorable structure to be put in place to encourage functioning of
futures market so that whenever prices change in the world market it would be reflected in the local market.
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1. Introduction

The debate on the role of price system to export
performance of agricultural commodities has been central in
contemporary research since 1958 when Nerlove developed
a study on the supply response of farm products to price
changes in American market. To date, several studies have
indicated that export of agricultural commodities from
developing countries are in response of price incentive
introduced to these countries following economics and
structural reforms' of 1990s (Ssemogere and Kasekende,
1994), (Kihangire and Apaa, 2007) and (Ashfaq, Sheikh and
Akmal, 2010).

During the 1990s, most developing countries sought to
raise export by liberalization of international trade and
payments (Greenaway, Wyn and Wright, 2002). Trade
liberalization was introduced to developing countries as part
of the Structural Adjustment Program under International
Monetary Fund and World Bank (Balassa, 1983). It was
intended to induce efficiency in production by increasing
sensitivity of export to price changes in the world market
(Santos-Paulino and Thirlwall, 2004). In the period
following trade liberalization, domestic exports from
developing countries were expected to be stimulated by high
and rising international prices (Ssemogere and Kasekende,
1994). In essence, increase in relative prices of export
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'The economics and structural reforms of 1990s refer to Trade Liberalization
Policy introduced to Developing Countries during the 1990s.

commodities from developing countries during this period
would signal a positive shift in domestic supply of such
commodities to the world market (Santos-Paulino and
Thirlwall, 2002).

Uganda liberalized export of her major cash crops during
the 1990s. Cotton was one of such cash crops. It was
liberalized in 1994 following enactment of cotton
development statute to oversee activities within the cotton
industry. The new environment brought about a number of
changes in the cotton industry. Such changes include;
dismantling of lint marketing board that had previously
monopolized lint export from the country, abolition of union
monopoly over cotton export, elimination of licensing of
cotton products and other regulatory bodies within the cotton
industry, creation of cotton development organization to
oversee cotton seed production in the country, increased
participation of private sector in the cotton industry and
determination of farm gate prices by demand conditions in
the world market.

Cotton is one of the several agricultural export crops
which are vital to Uganda’s economic growth. It is
produced in almost all parts of the country and employs a
considerable number of households. Uganda’s cotton is of
high premium and it is extremely valued by international
consumers (Bakunda, 2005). Cotton is Uganda’s fourth
largest agricultural foreign exchange earner after coffee, tea
and tobacco. It has potential to increase its contribution to the
economy through greater foreign exchange earnings, value
addition, rural and urban employment creation (Collinson,
Kleih and Burnett, 2002). This therefore implies that
intervention in the cotton sector is vital for poverty
eradication.

In the period following liberalization of Uganda’s cotton
industry, the volumes of lint export from Uganda increased
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significantly, from 6,095,238 kilograms in 1994/95 to
17,000,000 kilograms in 2008/09. The values of lint export
from the country during this period increased from United
States Dollar (USD) 12,800,000 in 1994/95 to United States
Dollars (USD) 20,400,000 in 2008/09. The shares of world
market price received by Uganda’s cotton farmers increased
from 57 percent in 1994/95 to 62 percent in 2008/09 (see
table 1). Nevertheless, despite such significant performance,
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average growth rate of lint export from the country during
this period surprisingly declined, by 4.18 percent per annum
(see figure 1). The case of the decline in average growth rate
of lint export from Uganda despite improved performance in
the shares of world market price received by the local cotton
farmers is a motivation for this study to investigate
empirically price pass through effect within Uganda’s cotton
industry in the period following trade liberalization.

Table 1. Volumes of Uganda’s Lint Export following Trade Liberalization

Years (Cotton Export Volumes Export Values World Prices (USD Shares of World
Seasons) (Kilogram) (USD) per Kilogram) Price (Percentage)
1994/95 6,095,238 12,800,000 2.10 57
1995/96 10,439,394 20,670,000 1.98 50
1996/97 20,478,495 38,090,000 1.86 48
1997/98 5,921,788 10,600,000 1.79 50
1998/99 15,172,619 25,490,000 1.68 39
1999/00 21,641,791 29,000,000 1.34 34
2000/01 18,500,000 27,750,000 1.50 36
2001/02 22,200,000 17,760,000 0.80 58
2002/03 20,350,000 24,420,000 1.20 48
2003/04 29,600,000 44,400,000 1.50 61
2004/05 46,987,500 37,590,000 0.80 64
2005/06 18,863,637 20,750,000 1.10 64
2006/07 24,790,000 27,269,000 1.10 64
2007/08 27,750,000 33,300,000 1.20 65
2008/09 17,000,000 20,400,000 1.20 62%*

Source: Cotton Development Organization (http://www.cdouga.org/), Cotton World Statistics September (2010),

(ICAC); ** Projected.

Table 2. Estimates of Structural VAR Coefficients of Matrices A and B

Coefficient Std. Error z-Statistic Prob.
C(2) 15.94216 0.572344 27.85415 0.0000%**
C(5) 0.002315 0.001331 1.739607 0.0819
C(7) -0.007651 0.012739 -0.600646 0.5481
C(11) 9.247747 29.39100 0.314645 0.7530
C(1) 0.175138 0.015856 11.04536 0.0000%**
C@3) 0.782894 0.070880 11.04536 0.0000%*%*
C(6) 0.031311 0.004461 7.018460 0.0000***
C(12) 1.522942 0.348305 4.372436 0.0000%**
Log likelihood -35.21488
LR test for over-identification:
Chi-square(2) 33.96051 Probability 0.0000
Estimated A matrix:
1.000000 0.000000 0.000000 0.000000
-15.94216 1.000000 0.000000 0.000000
-0.002315 -0.002315 1.000000 0.007651
-0.002315 0.000000 -9.247747 1.000000
Estimated B matrix:
0.175138 0.000000 0.000000 0.000000
0.000000 0.782894 0.000000 0.000000
0.000000 0.000000 0.031311 0.000000
0.000000 0.000000 0.000000 1.522942

Source: Author’s analysis based on data from Bank o Uganda; *** denote rejection of null hypothesis at 5 percent level of

significant.
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Source: Author’s analysis based on data from table 1

Figure 1.

2. Empirical Background

The importance of price system to export performance of
agricultural commodities from developing countries has
been a subject of debate in various economic literatures.
Some of these literatures indicate that the supply of
traditional and nontraditional cash crops from developing
countries has been in response of price incentives introduced
to these countries following economics and structural
reforms of 1990s. According to Kihangire and Apaa (2007),
cotton farmers in Uganda are responsive to price incentives
introduced to the country following liberalization of the
cotton industry during the 1990s.

Other scholars on the other hand, argue that increase in
international prices of agricultural commodities exported
from developing countries do not determine export
capabilities of these countries. According to Mold and
Prizzon (2008), the volumes of export commodities from
non oil exporting countries of Africa increased significantly
during the 1990s, despite being confronted with sharp
declining prices.

Regardless of the above observations, Ashfaq, Sheikh and
Akmal (2010) presents mix results while investigating
determinants of export performance of agricultural
commodities from Pakistan. While increase in international
prices of wheat and maize were found ineffective in
promoting export of these commodities, it has been far more
effective among rice producing farmers.

Some scholars believe that changes in relative prices of
agricultural commodities exported from Sub-Saharan
African countries do not contribute significant effect on
export of these commodities. In particular, changes in real
exchange rate were found ineffective in stimulating export of
agricultural commodities from Uganda during the 1990s
(Ssemogerere and Kasekende, 1994). This performance
implies that exchange rate policies pursued by some
developing countries during this period do not enlist
significant gains among export producers.

Despite the dismal performance in export sector due to
exchange rate policies mentioned above, some scholars
believe that increase in share of world market price received

Average Growth Rate of Uganda’s Lint Export following Trade Liberalization

by the local export producers is an important incentive that
can drive positive movements in export sector (Baffes, 2002).
This is because a rising share of world market price received
by the local export producers can drive positive movements
in export producing capabilities of developing countries.
Accordingly, trade liberalization policy adopted by
developing countries during the 1990s may not stimulate a
positive shift in domestic supply of agricultural commodities
to the world market without having had effect on the share of
world market price received by the local export producers.

In view of the above observation, one can argue that the
liberalization of Uganda’s cotton industry during the 1990s
may not stimulate a positive shift in domestic lint supply to
the world market without having had effect on the share of
world market price received by the local cotton farmers. This
contention therefore calls for a critical study to investigate
the price pass through effect within Uganda’s cotton industry
in the period following trade liberalization.

3. Data and the Model

Table 3. Data Series and their Sources

Data Series Data Sources and Construction
1 Lint Output 1 | Bank of Uganda
2 Real Exchange Rate 2 | Bank of Uganda

(RER) RER has been constructed by

obtaining a ratio of foreign
prices to domestic prices but
expressed in local currency
@)

Bank of Uganda

Bank of Uganda and Ministry
of Finance Planning and
Economic Development

3 World Cotton Price
4 (USD) 3
Farm Gate Price (P) 4

Sources: Author's Compilation; P* is the world cotton price.

The data type for this study is secondary. These include
quarterly data series dating from July 1993 to June 2009.
The data series in this study include; world cotton price, real
exchange rate, farm gate price and lint output. The data series
indicated above were collected from Bank of Uganda (BOU)
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and Ministry of Finance, Planning and Economic
Development (MFPED). The data series in this study and
their sources are indicated below.

3.1. Descriptions of the Data Series

Descriptions of the data series used in this study have been
carried out to provide insight on their characteristics. This is
particularly important to this study because it provides quick
understanding of the contributions of each an every data
series to the overall results in the study.

3.1.1. Real Exchange Rate

This is a broad summary measure of price of one country
relative to price of another country expressed in common
currency. Data on real exchange rate indicated in this study
measures the effect of relative price changes on lint export in
the period following trade liberalization. Data on real
exchange rate in the study has been computed by obtaining
ratios of foreign to domestic prices expressed in common
currency.

3.1.2. Lint Output

This indicates production capacity of the cotton industry
in the period following trade liberalization. It also represents
internal shocks to the cotton industry during this period.
Increase in the volumes of lint output indicates improvement
in production capacity of the cotton industry. While a fall in
the volumes of lint output indicates decline in production
capacity of the cotton industry. It has been assumed in this
study that performance of lint output in the period following
trade liberalization also affects farm gate price. Data on lint
output has been obtained from a quarterly series of lint
output.

3.1.3. Farm Gate Price

This captures domestic price level of raw cotton produced
in the country in the period following trade liberalization. It
has been assumed in this study that performance of farm gate
price in the period following trade liberalization affects
production capacity of the cotton industry and consequently
the volumes of lint export from the country. Data on farm
gate price in this study has been obtained from a quarterly
series of farm gate price.

3.1.4. World Cotton Price

This represents external shocks to the cotton industry. It
has been assumed in this study that shocks from world cotton
price in the period following trade liberalization exogenously
determine farm gate price but through the exchange rate.
Data on world cotton price has been obtained from a
quarterly series of world cotton price.

3.2. Model Specification

This study uses structural VAR procedure to investigate
price pass through effect within Uganda’s cotton industry in
the period following trade liberalization. The statistical
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methodology used in specifying the structural VAR model in
this study considers a general form of auto regression
process with p unknown but finite in each of the series. This
exposes time series characteristics of the data estimated.
Following Kumah and Matovu (2005), the general form of
time series characteristic of a structural VAR model can be
expressed as follows;

X1:H+pX1_1+6Trendt+§1 AXt_ 1+§2AXt_2+. . .+§p—_€Ati'_[+8[‘ ( 1 )

Residual (&) is independent and identically distributed (iid)
with zero mean and variance equal to 6°. A unit root test has
been carried out on each of the variables using simple Dickey
— Fuller test and Phillips Perron test. The study proceeds to
test for cointegration to determine whether there exists any
long run relationship within the variables in the model
specified.

Following Kumah and Matovu (2005), supposed that the
data generating process for X; has been carried out and
expressed as a deduction from the VAR system as follows;

G (DX =1, 2

G(L) is an (nxn) matrix with lag polynomial of finite order
L. Where L is lag operator such that;

A L)X =0, L°+ oL + opL2......... a, L] XL i+ U, (3)

But X, = log (World Cotton Price), Real Exchange Rate,
log (Farm Gate Price) and log (Output). U, is a matrix of
economically meaningful shocks assumed to be serially
uncorrelated with diagonal contemporaneous covariance
matrix Q.

Since G, is considered invertible, the data generating
process for X;can be re-written as a deduction from the VAR
system as follows.

C (L) X =V, (4)

Where; C, = I (The structural innovation is assumed
orthogonal, that is its covariance matrix is an identity matrix)
and this is further indicated by equation (5).

>=E[VV]=G,'QG," Q)

Following Kumah and Matovu (2005), exogeneity of
world cotton price shocks, especially for a small country case
has been captured by data generating process of a
commodity price index modeled as an AR (k) process.
Where k represents lag length assumed in estimation of the
VAR system. The process of identification of the VAR
system involves uncovering G (L) and Q from the estimates
of C (L) and ). This exposes economic structure of the VAR
system.

The analysis of price pass through effect within Uganda’s
cotton industry in the period following trade liberalization
follows a standard open economy macroeconomics model
which consists of variables of supply (world cotton price),
demand (output), exchange rate (real exchange rate) and
domestic price level (farm gate price). The set up of the
model is based on ordering of variables and restrictions are
imposed on the structure of shocks.

It is assumed in the structural VAR specification in this
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study that innovation in world cotton price in the period
following trade liberalization exogenously determine farm
gate price but through the exchange rate. Secondly, the study
assumes that movements in farm gate price in the period
following trade liberalization also include effect of output.

decomposition of variance/covariance matrix of reduced
form residuals has been generated. The relationship between
reduced form residuals (V,) and the structural disturbance
terms (U,) has been uncovered using specification of the
following form:

Following Ito and Sato (2007), the structural shocks

. ~ N
/ Vthrlce\ @11 0 0 m Uthrlce
V[ RER 321 Sz2 O O UtRER
= (6)
v/ Ssi S1 Ss 0 U

Output Output
Vo) Qm Six Sa3 sy Sy

Ordering of variables in the above specification determines the structure of shocks. The first variable (world cotton price)
has influential effect on all other variables below it, but it is not affected by any of these variables. The second variable (RER)
receives impact from the first variable. It does not have any impact on the first variable but it influences all other variables
below it. The third variable (farm gate price) receives impact from the first and the second variables but it does not have any
impact on these variables. It has influential impact on the last variable. The last variable (output) receives impact from the
first, the second and the third variables but it also has influential effect on the third variable.

In the structural VAR model specified in this study, the price pass through effect at horizontal lag (£) has been obtained
through variance decomposition analysis and accumulated impulse responses with respect to an innovation of one standard
deviation in world cotton price.

3.2.1. Restrictions on the Structural VAR Coefficients

The decomposition of variance/covariance matrix of reduced form residuals has been carried out on lower triangular
matrix n(n-1)/2. Restrictions are imposed on this matrix to identify structural shocks in the case where shocks do not have any
contemporaneous effect on endogenous variables (Siok and Zhanna, 2008).

In a contemporaneous version of a four variable model, there are six (4%-4)/2 restrictions required for exact identification of
the effect of structural shocks on endogenous variables. Restrictions on structural VAR coefficients in this study are imposed
on the structural error vector (U;) on the basis of economic theory.

To obtain economically meaningful results from the VAR system, the price pass through effect within Uganda’s cotton
industry in the period following trade liberalization has been estimated using specification that links reduced form random
errors (Vo9 VRER, v Plm and v O ) with the structural errors S world, (j RER, g PR and UM™Y, Restrictions are
imposed on the structural coefficients Byy, Bs1; Bs2. Pai; P42 and Pu; which ensure that the results from the structural coefficients
depict contemporaneous relationship between internal adjustments and unexpected exogenous shocks from world cotton
price.

Restrictions on the structural coefficients indicated in this study are imposed on initial period only because all variables in
this study are permitted to freely interact with each others in all periods following the one in which innovation took place.
This implies that coefficients B, Bs1; Ba2; Bar; Ba2 and gz presented in matrix (7) below are all equal to zero.

~
/ 1 0 0 m Vthorld ﬁ 0 0 m U[Pworld
- Oy 1 0 0 VR Bai 1 0 0 URER
= (7
-0 -0i32 1 -0O34 A Bsi B3z 1 0 A
- - - 1 \Vi Output K y U Output
Ql 42 43 J g t y, B41 B42 B43 \ t /
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Following Kumah and Matovu (2005), coefficients - 05;; -
0315 - O35 - O34; - O4p; - Oy and - oz on the left hand side of
matrix (7) depict the workings of internal adjustment due to
external shocks, while the diagonal coefficients on the right
hand side of matrix (7) capture the workings of external
shocks due to structural innovation (U.’s), represented by
shocks from world cotton price (U™, real exchange rate
(URERY, farm gate price (U™™) and output (UC"™).

Matrix (7) therefore depicts contemporaneous relationship
between internal adjustments and unexpected exogenous
shocks from world cotton price in the period following trade
liberalization. The variance decomposition analysis and
accumulated impulse response functions in this study are all
estimated in line with the above restrictions.

The advantage of applying the structural VAR
specification in this study is that it solves endogeneity
problem that can occur under a single equation approach.
Secondly this technique applies restrictions on the structural
coefficients that identify structural shocks from the VAR
system.

3.3. Data Estimation Techniques

This study uses e’views soft ware to analyze the data.
Various analyses have been carried out in this study. These
analyses include; stationarity test, cointegration test,
variance decomposition analysis and accumulated impulse
responses. The details of these analyses are indicated below.

3.3.1. Stationarity Test

The stationarity of each individual data series in this study
has been estimated using Augmented Dickey Fuller (ADF)
test and Phillips Perron test. A unit root null hypothesis has
been tested against a stationary alternative. The stationarity
test in the study uses regressions of time series data analyzed
against a constant. These regressions can be expressed as
follows;

Y =a+pt+eg (®)

n
dY;i=a+B.t+3AdYei+0.Yy + & 9

=1
The stationarity of residuals (g;) in this study have been
tested. Lag lengths (p) of the ADF (dY;) and the Phillips
Perron equations have been selected using Schwarz
Information Criterion (SIC) and Bartlett Kernel respectively.

3.3.2. Cointegration Test

Johnsen (1988) procedure has been adopted by this study
to test for cointegrating relationship within endogenous
variables based on Maximum Likelihood (LM) test and
unrestricted Vector Auto Regression (VAR) test.
Cointegration rank r (number of cointegrating vectors) has
been tested using trace statistics and Maximum FEigen
Statistics (MES). The trace statistics test null hypothesis that
there are at most r cointegrating vectors against alternative of
r or more cointegrating vectors, while the Maximum Eigen
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Statistics test null hypothesis of r cointegrating vectors
against alternative of r+1 cointegrating vectors.

3.3.3. Variance Decomposition Analysis

The variance decomposition analysis indicates percentage
of forecast error variance due to shocks from other
endogenous variables over the whole sample period. It is a
structural VAR estimation technique that indicates the
amount of information each variable contributes to other
variables in an auto regression manner. It also determines the
amount of forecast error variance that can be explained by
exogenous shocks. The results from this analysis can be
presented either in tabular or graphical forms. This study has
chosen the tabular form to present the results from the
analysis.

3.3.4. Accumulated Impulse Responses

Estimating endogenous variables as restricted by the
number of cointegrating vectors provide estimates of the
component necessary for obtaining accumulated impulse
responses (Schmidt, Rejda and Lee 1999). The accumulated
impulse responses of endogenous variables capture dynamic
responses of endogenous variables due to one standard
deviation in structural innovation. Restrictions are imposed
on the structural coefficients which allow for a
transformation process that uncovers shocks from the VAR
system. Significance of the responses can be determined by
the magnitude of coefficients relative to their standard errors
(Schmidt, Rejda and Lee 1999). The results from this
analysis can be presented either in tabular or graphical forms.
This study has chosen the tabular form to present the results
from the analysis.

4. Presentation and Discussions of the
Result

The results from the analyses carried out in this study are
obtained from the estimates of variance decomposition and
accumulated impulse response functions of endogenous
variables. The estimates of variance decomposition and
accumulated impulse responses indicated in this study
provide a framework for obtaining the results for the study.
Details of the results from the analyses carried out in this
study are presented below.

4.1. Descriptive Statistics

The descriptive statistics have been indicated in this study
to provide explanation on the characteristics of the data
estimated. The results for descriptive statistics in this study
are presented in table 4.

The summary statistics in table 4 indicate that normality
test has been rejected in 2 out of 4 variables at 5 percent level
of significance. The non normality in this table appears to be
caused by the excess of kurtosis. Following the normality
test the study proceeds to test for stationarity of endogenous
variables using unit root test.
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Table 4. Descriptive Statistics Results

log(output) RER log(Pworld)  log(Pfarm)
Mean 1431916  17.16709 8.615698 6.903521
Median 14.55813  16.65801 8.606264 6.956545
Maximum 16.76195 27.71785 9.473243 7.317212
Minimum 9.392662 9.649968 7.901744 6.620073
Std. Dev. 1.631783  4.368836 0.317599 0.134369
Skewness -0.832869  0.650778 0.098818 0.754142
Kurtosis 3.354745  2.973077 3.255393 5.740511
Jarque-Bera  7.734739  4.519391 0.278094 26.09420
Probability 0.020913  0.104382 0.870187 0.000002
Sum 916.4263 1098.694 551.4047 441.8254
Sum Sq. Dev.  167.7511 1202.464 6.354742 1.137468
Observations 63 63 63 63

Source: Author’s analysis based on data from Bank of Uganda

4.2. Stationarity of Endogenous Variables

The estimation of stationarity of residuals in this study has
been carried out using Augmented Dickey-Fuller (ADF) test
and Phillips Perron test. The summary statistics in table 5
present the Augmented Dickey-Fuller and the Phillips
Perron statistics for the variables estimated. The results in
this table indicate that all variables in the study are stationary
at level, except for log (Pfarm) which is stationary at first
difference.

4.3. Cointegration Test on the Relationship within
Endogenous Variables

The cointegration test has been carried out in this study to
determine if there exists any long run relationship within
variables in the model specified. The results for the
cointegration test carried out in the study are presented in
table 6 below.

The results from Unrestricted Trace Statistics (UTS)
indicate four cointegrating vectors at 0.05 percent level of
significance; while the results from Maximum Eigen
Statistics (MES) also indicate four cointagrating vectors at
0.05 percent level of significance.

Nevertheless; despite having cointegrating relationship
within endogenous variables presented in this study, the
structural VAR model has been selected for the study
because it best explains feedback effect among set of
variables.

4.4. Estimates of Variance Decomposition

The variance decomposition analysis has been carried out
in this study to indicate the relative importance of each
endogenous variable to shocks from world cotton price. The
variance decomposition of farm gate price has been carried
out in this study to indicate the relative importance of farm
gate price to shocks from world cotton price. The estimated
results are presented in table 7 below.

Table 5. Stationarity Test Results

Estimation period (July 1993 - June 2009)

Variables ADF(level) PP(level) ADF(Difference) PP(Difference)
log(Output) -7.344679%** -7.249361*** -11.71219%*** -22.02310%**
RER - 3.495243%** -3.469958*** -9.205535%** -10.89842%***
log(Pfarm) -1.01086 -0.206705 - 5.702028%** -4.984716%**
log(PWorld) - 3.003404*** -2.774761%** -10.32631%** -13.43255%**

Source: Author’s analysis based on data from Bank of Uganda *** ADF and (PP) statistics are significant at 10 percent level

Table 6. Cointegration Test Results

Trace test of:

Trace Statistics

Critical Values

r<3 4.120123*** 3.841466
r<2 19.55539%** 15.49471

< 54.74968%** 29.79707
r<0 113.8877%** 47.85613

Maximum Eigen value

Max-Eigen Statistics

Critical Values

Test of:

r<3 4.120123%%** 3.841466
r<2 15.43527*** 14.26460
r<l 35.19430%*** 21.13162
r<0 59.13801*** 27.58434

Source: Author’s analysis based on data from Bank of Uganda; *** denote rejection of null hypothesis at

0.05 level
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Table 7. Variance Decomposition of Farm Gate Price

Period S.E. log(Pworld) RER d(log(Pfarm)) log(Output)
1 0.031898 12.88951 29.78885 57.32164 0.000000
2 0.034663 17.80317 25.22535 56.59290 0.378574
3 0.036581 18.47531 30.06032 50.93862 0.525752
4 0.038435 16.77738 34.76565 47.97398 0.482990
5 0.039350 16.37168 35.56730 47.59827 0.462751
6 0.039606 16.85053 35.18708 47.50349 0.458891
7 0.039731 17.13307 35.19130 47.21140 0.464234
8 0.039843 17.12421 35.36636 47.04014 0.469293
9 0.039897 17.07995 35.41092 47.04060 0.468526
10 0.039908 17.07416 35.39520 47.06181 0.468826

Cholesky Ordering: log(Pworld) RER d(log(Pfarm)) log(Output)

Source: Author’s analysis based on data from Bank of Uganda

According to estimated results presented in table 7, 47
percent of total variations in farm gate price in the period
following trade liberalization are explained by itself over the
whole sample period, while 35 percent of total variations in
farm gate price during this period are explained by shocks
from exchange rate and 17 percent of total variations in farm
gate price are explained by shocks from world cotton price.

Following the estimated results presented in table 7, quite
a huge percentage of total variations in farm gate price in the
period following trade liberalization are explained by itself
throughout the whole sample period, while only 17 percent
of total variations in farm gate price during this period are
explained by shocks from world cotton price. The results in
this table therefore indicate that there is insignificant pass
through effect of world cotton price shocks to farm gate price
in the period following trade liberalization.

Secondly, the estimated results presented in this table
indicate that the response of output to total variations in farm
gate price in the period following trade liberalization is
insignificant throughout the whole sample period. This
performance is possible because cotton market in Uganda is
not linked to futures market to the extent that whenever
prices change in the world market, it would not be reflected
in the local market.

There is also likelihood for total variations in output in the
period following trade liberalization to affect performance of
farm gate price; such that a negative variation in output
during this period promotes increase in farm gate price
which consequently discourages lint export. A positive
variation in output on the other hand, promotes decline in
farm gate price which consequently encourages lint export.
The variance decomposition of output with respect to other
endogenous variables has been estimated in line with the
above options and the estimated results are presented in table
8.

According to estimated results presented in table 8, 86
percent of total variations in output in the period following
trade liberalization are explained by itself through out the

whole sample period; while about 14 percent of total
variations in output during this period are explained by
shocks from other endogenous variables in the model.

The estimated results presented in tables 7 and 8 clearly
indicate that performance in farm gate price in the period
following trade liberalization has never been determined by
world cotton price and neither has it been determined by
output but it has rather been determined by other operating
factors in the economy. Such factors may include fall in
domestic lint demand and consequently export resulting
from world demand shocks.

There is likelihood for external shocks from world cotton
price in the period following trade liberalization to affect
performance of real exchange rate; such that a positive shock
in world cotton price during this period promotes
appreciation in real exchange rate which consequently
discourages lint export. A negative shock in world cotton
price on the other hand, promotes depreciation in real
exchange rate which consequently encourages lint export.
The variance decomposition of real exchange rate has been
estimated in line with the above options and the estimated
results are presented in table 9.

According to estimated results presented in table 9, 57
percent of total variations in real exchange rate in the period
following trade liberalization are explained by shocks from
world cotton price; while about 30 percent of total variations
in real exchange rate during this period are explained by
itself over the whole sample period and about 13 percent of
total variations in real exchange rate are explained by shocks
from farm gate price and output.

Following the estimated results presented in tables 7 and 9,
whereas over 57 percent of total variations in real exchange
rate in the period following trade liberalization are explained
by shocks from world cotton price, such shocks are never
conveyed to farm gate price. The results in these tables
therefore suggest that there exist insignificant pass through
effect of world cotton price shocks to farm gate price in the
period following trade liberalization.
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Table 8. Variance Decomposition of Output

Period S.E. log(Pworld) RER d(log(Pfarm)) log(Output)
1 1.449101 0.301016 0.161675 6.738607 92.79870
2 1.485940 1.115551 0.753327 8.781573 89.34955
3 1.640928 1.079435 0.831370 8.703494 89.38570
4 1.655371 1.432051 1.249319 8.828682 88.48995
5 1.696268 1.962800 1.626232 8.482218 87.92875
6 1.703959 2.487271 1.725073 8.406759 87.38090
7 1.713197 2.785805 1.721926 8.399515 87.09275
8 1.716899 3.031011 1.742024 8.363440 86.86353
9 1.720994 3.238214 1.783370 8.348282 86.63013
10 1.723116 3.401169 1.823050 8.328038 86.44774
Cholesky Ordering: log(Pworld) RER d(log(Pfarm)) log(Output)
Source: Authors’ analysis based on data from Bank of Uganda.
Table 9. Variance Decomposition of Real Exchange Rate
Period S.E. log(Pworld) RER d(log(Pfarm)) log(Output)
1 2.899766 92.71079 7.289208 0.000000 0.000000
2 3.535296 75.15158 22.77365 0.002370 2.072397
3 3.978535 62.36493 26.33923 9.549140 1.746698
4 4.042746 60.46520 26.27666 11.54775 1.710394
5 4.074302 59.59468 26.71937 11.97314 1.712823
6 4.140180 57.98294 28.66277 11.69030 1.663995
7 4216339 56.83212 29.96616 11.59659 1.605132
8 4271376 56.67604 30.13220 11.62739 1.564376
9 4.304816 57.06472 29.86637 11.52099 1.547928
10 4.325665 57.43663 29.60586 11.41058 1.546931

Cholesky Ordering: log(Pworld) RER d(log(Pfarm)) log(Output)

Source: Author’s analysis based on data from Bank of Uganda.
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Table 10 below presents the results from the estimates of accumulated impulse response function of farm gate price to
shocks from other endogenous variables. The responses are from contemporaneous shocks and on-word through the whole
sample period. The magnitudes of shocks are in the first row, while their standard errors are in parenthesis in the second row.

Table 10. Accumulated Impulse Response of Farm Gate Price

Period log(Pworld) RER log(Output)
1 0.011452%** 0.006326*** -0.004941
(0.00518) (0.00522) (0.00447)

2 0.020550%*** 0.015100%*** -0.004943
(0.00869) (0.00875) (0.00771)

3 0.026322%** 0.023346%*** -0.003174
(0.00996) (0.01047) (0.00980)

4 0.027106%*** 0.026950*** -0.001900
(0.01035) (0.01155) (0.00948)

5 0.024727*** 0.026305*** -0.001062
(0.01057) (0.01214) (0.00819)

6 0.021439%*** 0.023435 -0.000722
(0.01050) (0.01193) (0.00792)

7 0.018963 0.020542 -0.001047
(0.01076) (0.01180) (0.00771)

8 0.017781 0.018746 -0.001670
(0.01138) (0.01203) (0.00750)

9 0.017605 0.018173 -0.002075
(0.01211) (0.01243) (0.00750)

10 0.017826 0.018331 -0.002186
(0.01259) (0.01266) (0.00761)

Generalized Impulse Standard Errors: Monte Carlo (100 repetitions)

Source: Author’s analysis based on data from Bank of Uganda;*** responses exceed twice asymptotic standard errors in parenthesis.
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Although some significant responses are observed in farm
gate price due to shocks from world cotton price and real
exchange rate, such responses are never conveyed
throughout the whole sample period. The estimated
responses do not exceed the two standard error criteria of
significance in the 7" to the 10™ period for world cotton price
and in the 6™ to the 10" period for real exchange rate; thus
indicating insignificant price pass through effect within the
cotton industry during this period.

An assumption has been made in this study that internal
shocks on output in the period following trade liberalization
affect performance of farm gate price; such that a positive
shock on output encourages decline in farm gate price which
consequently promotes lint export. A negative shock on
output on the other hand, encourages increase in farm gate
price which consequently discourages lint export. The
accumulated impulse response function of output with
respect to other endogenous variables has been estimated in
line with the above options and the estimated results are
presented in table 11.

According to estimated results presented in table 11, there
exist insignificant responses from output due to shocks from
other endogenous variables. The estimated responses do not
exceed the two standard error criteria of significance
throughout the whole sample period. The estimated
responses in this table therefore indicate that the response of
output to total variations in farm gate price in the period
following trade liberalization is insignificant.

In view of the estimated results presented in tables 10 and
11, performance in farm gate price in the period following
trade liberalization has never been determined by output and
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neither has it been determined by world cotton price, it has
rather been determined by other operating factors in the
economy. Such factors may include fall in domestic lint
demand and consequently export resulting from world
demand shocks.

It is also possible for external shocks from world cotton
price in the period following trade liberalization to affect
performance of real exchange rate; such that a positive shock
from world cotton price during this period stimulates
appreciation in real exchange rate which consequently
discourages lint export. A negative shock from world cotton
price on the other hand, stimulates depreciation in real
exchange rate which consequently encourages lint export.
The accumulated impulse response function of real exchange
rate to shocks from other endogenous variables has been
estimated in line with the above options and the estimated
results are presented in table 12.

According to estimated results presented in table 12, there
exist significant responses from real exchange rate due to
shocks from world cotton price. The estimated responses
exceed the two standard error criteria of significance
throughout the whole sample period. Shocks from farm gate
price and output during this period however, inspired
insignificant responses from real exchange rate throughout
the whole sample period.

Following the estimated results presented in tables 10 and
12, whereas the responses from real exchange rate in the
period following trade liberalization are determined by
shocks from world cotton price; such shocks however, are
never conveyed to farm gate price.

Table 11. Accumulated Impulse Response of Output
Period log(Pworld) RER d(log(Pfarm)
1 0.079505 0.060821 -0.224457
(0.20742) (0.20543) (0.20043)
2 0.214821 0.160048 -0.286380
(0.29845) (0.30164) (0.32074)
3 0.281408 0.203686 -0.068797
(0.26764) (0.28641) (0.35951)
4 0.382286 0.271430 0.092721
(0.28097) (0.29893) (0.38098)
5 0.513566 0.367580 0.166048
(0.32388) (0.35115) (0.39807)
6 0.639030 0.472886 0.238477
(0.34759) (0.37948) (0.41129)
7 0.736740 0.561227 0.322571
(0.36206) (0.39401) (0.41926)
8 0.823814 0.637377 0.370723
(0.38122) (0.41167) (0.43565)
9 0.904830 0.705035 0.400299
(0.41212) (0.44404) (0.46357)
10 0.976069 0.763862 0.443331
(0.44017) (0.47372) (0.49139)

Generalized Impulse Standard Errors: Monte Carlo (100 repetitions)

Source: Author’s analysis based on data from Bank of Uganda.
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Table 12. Accumulated Impulse Response of Real Exchange Rate

Period log(Pworld) d(log(Pfarm)) log(Output)
1 2.792081%*** 0.575115 0.121708
(0.28768) (0.45421) (0.42462)
2 4.055793*** 0.226180 0.616752
(0.59523) (0.91641) (0.79493)
3 4.747818%** -1.083838 1.054899
(0.99435) (1.35962) (1.22255)
4 4.851376%** -1.704107 1.152166
(1.37678) (1.72361) (1.45997)
5 4.95321 7*** -1.702398 1.188378
(1.66797) (2.04850) (1.59458)
6 5.168232%%* -1.151270 1.223700
(1.86037) (2.40081) (1.69805)
7 5.573728%** -0.472530 1.220245
(2.02085) (2.77390) (1.82379)
8 6.060567*** 0.112605 1.207682
(2.18674) (3.12769) (1.96679)
9 6.544887*** 0.480071 1.248236
(2.38633) (3.41362) (2.10331)
10 6.959941*** 0.674075 1.320760
(2.61750) (3.65349) (2.23610)

Generalized Impulse Standard Errors: Monte Carlo (100 repetitions)

Source: Author’s analysis based on data from Bank of Uganda;*** the responses exceed twice asymptotic standard errors in

parenthesis.

5. Concluding Remarks

The results from the estimates of variance decomposition
and accumulated impulse responses in this study are
consistent with each others. The above results indicate that
there exist insignificant pass through effect of world cotton
price shocks to farm gate price in the period following trade
liberalization. Although some significant responses are
observed in real exchange rate due to shocks from world
cotton price; such responses are never conveyed to farm gate
price.

Secondly, the results in this study further indicate that
performance in farm gate price in the period following trade
liberalization has never been determined by output and
neither has it been determined by world cotton price, it has
rather been determined by other operating factors in the
economy. Such factors may include fall in domestic lint
demand and consequently export resulting from world
demand shocks.

6. Policy Implication

Favorable structures should be put in place to encourage
functioning of futures market so that whenever prices change
in the world market it would be reflected in the local market.
Owing to its competitive nature, futures market has become
important economic tool to determine prices based on
today’s amount of supply and demand and tomorrow’s
estimated supply and demand (Oxford futures, 2011). This
therefore implies that futures market helps to secure selling

prices in the case where there is an adverse condition in the
world market.
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