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ABSTRACT 
 

The paper examined the pricing efficiency of exportable fresh vegetables markets in 
Bangladesh and its export markets by using Engle-Granger (EG) test, Cointegration 
Regression for Durbin Watson (CRDW) test and Error Correction Methods (ECM). For the test 
of pricing efficiency of exportable fresh vegetables markets, the monthly export earnings data 
were used to test cointegration from July 2004-05 to July 2006-07 yielding a total of 36 
observations. Engle-Granger test was used to estimate the integration among the fresh 
vegetables exports markets in Bangladesh. In the cointegrating set up, error correction 
method estimated the long-run relationship between Bangladesh and selected export markets. 
The vegetables export markets of UK-Saudi Arabia, UK-UAE markets and UK-Singapore 
markets are not integrated and these markets prices were non-responsive. Bangladesh-UK; 
Bangladesh-UAE; Bangladesh-Singapore; UAE-Saudi Arabia and UAE-Singapore markets are 
highly integrated due to having the facility of information technology, which closely connected 
the markets to each other. Bangladesh-UK; Bangladesh-Saudi Arabia; Bangladesh-UAE, 
Bangladesh-Singapore and Saudi Arabia-UAE markets are found strong form of market 
integration due to congenial atmosphere existed in these markets. The rest combinations of 
markets do not support the strong form of market integration because of complication of 
export procedures, lack of bi-lateral agreement. The speed of price adjustment (8) ranges 
from 9% to 66 % indicating that price adjustment takes around 3 to 20 days in transmitting 
information from one market to the others export markets. The highest percentage speed of 
adjustment was found in Bangladesh and UK markets. This exhibits that if any divergence 
appears from the long-run equilibrium, it is adjusted towards the equilibrium value by the 
speed of 66% or 20 days. Price adjustments among the selected export markets were found 
to be quicker in Bangladesh-United Arab Emirates market (3 days). 

 
 

I. INTRODUCTION 
 

Bangladesh is a densely populated country with a density of 916 person per square kilometer. Her 
population increased in 2007 by 1.42% (BBS, 2007). Per  capita Gross Domestic Product (GDP) 
and Gross National Income (GNI) increased over time to US$ 447 and. US$ 476, 
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respectively (BBS 2006). The agricultural sector which contributed 33.07% of GDP at the beginning of 
eighties reduced to 21.11% in 2006-07. The growth rate of agriculture sector which mainly comprises 
crop sub-sectors is in increasing trend. The crop and vegetables subsectors were likely to increase by 
5.03% in real terms in 2005-06. Vegetable sub-sector contributes 3.6% to the GDP with a production area 
of less than 2% of the total cropped area. Although the growth rate of vegetable production decreased 
to 3.18% from in 2004-05, 4.66% from previous, the contribution of vegetable area to total cropped area 
increased during the same time. In the country, the consumption of vegetables is lower than their 
requirement. 
 
A large number of agricultural products are being grown in Bangladesh. In view of its potential, 
the government of Bangladesh has taken highly ambitious steps of expanding all possible facilities and 
opportunities related to the export of agricultural products. The government and the 
exporters/producers were working together to set up "export village" for the production of quality fresh 
vegetables in the country. Among the agricultural products, various types of fresh vegetables are being 
regularly exported from Bangladesh to 31 countries of the world. The countries include the Middle East 
(Saudi Arabia, Kuwait, Qatar, United Arab Emirates and Oman), UK, USA and Germany (Quasem, 
2003). Bangladesh earned US$ 82.47 and US$ 105.40 million from exporting agricultural products in 
2004-2005 and 2005-06, which contributed 0.95% and 1% to total export earnings, respectively. 
 
In order to develop the sector and encourage export of such agro-based products, the government 
declared cash incentive in 2005/06 (EPB, 2004). Vegetable export contributed 1.69% to the agricultural 
export in 1973/74; it increased to 86.98% in 1996/97. This share decreased in the recent years and it stood at 
44.52% in 2005-06. Therefore, vegetables sector, occupying more or less a significant position in export 
and helps to meet the need of foreign currency as well as ensure overall economic development. The 
contribution of vegetables to total export earnings is accelerative (Saha, 2000). The most remarkable 
contribution was found in the period of 1985-86 to 1987-88, due to adopting trade liberalization policy 
in Bangladesh. In 2005/06, Bangladesh earned US$ 46.92 million from export of vegetables. The earnings 
contributed 0.45% to total exports earnings. So, the annual change of export earnings from vegetables 
was 8.28% in 2005/06, while Hoq (2006) estimated 75.43% during 2003-04 to 2004-05 as annual change of 
export earnings from vegetables. Therefore, Bangladesh has immense prospects for earning foreign 
currency by exporting vegetables to the world markets. 
 
In a competitive market with- free flow of information, the price difference between any two regions (or 
markets) will be equal to or less than transport costs between the two markets. A perfect competitive 
market is characterized by a large number of buyers and sellers, perfect knowledge about market 
conditions (prices) homogeneity of product, and free mobility of sellers and products. The market will 
perform efficiently and there will be no scope for traders to make excessive profits. The pricing system 
would facilitate exchange and fully reflect the underlying supply and demand conditions. However, 
imperfections in the market, particularly,,those arising from activities of traders are generally taken as 
important causes for the existence of differential price movements in different markets. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



There are basically two approaches to investigate the issue of competitiveness in a market. The first is to 
establish whether the structure of the market tends to conform to the general criteria for a competitive market. 
The second is to determine whether price movements reflect a state of competitiveness in the market. In this 
paper we employed the second approach to test the market integration. The usual definition in the literature is 
that integrated markets are those where prices are determined interdependently. This has generally been 
assumed to mean that the price changes in one market will be fully transmitted to the other markets. 
 
The recent advances in the time-series econometrics especially those related to cointegration and 
error correction methods have led to an explosion in the literature on testing market integration in many 
countries including Bangladesh [see, for example, Asche et al. (1999), Ismet et al. (1998), Baulch (1997), 
Goletti et al. (1995), Dercon (1995), Alexander and Wyeth (1994), Dahlgram and Blank (1992), 
Goodwin and Schroeder (1991), Faminow and Benson (1990)]. 
 
However, very little has been done in the way of empirically evaluating market integration in Bangladesh 
with the help of the recently developed cointegration techniques. The most common methodology used in 
the past for testing market integration involves estimation of bivariate correlation coefficient between price 
changes in different markets. The studies based on bivariate correlation were found to have involved 
methodological flaws, the most serious one seems to have occurred due to their failure to recognised the 
possibility of spurious integration in the presence of common exogenous trends (e.g. general inflation), 
common periodicity or autocorrelated and heteroscedastic residuals in the regression with nonstationary price 
data [for details, see Barrett (1966) and Palaskas and Harriss-White (1993), hereafter PHW]. 
 
In the mid-1980s several attempts were made to improve upon earlier methods. The most significant 
contribution to market integration method came from Ravallion (1986) proposed a new method based on 
Engle and Granger (1987) cointegration test for evaluating market integration. Applying this method to the 
weekly price data relating to three agricultural commodities. A relatively less restrictive approach to market 
integration has been to employ cointegration and error correction techniques Alexander and Wyeth 
(1987). This study attempts to estimate market integration of exportable vegetable market in Bangladesh 
using cointegration technique. Market integration test has traditionally been estimated using bivariate 
correlation model where it was assumed that the underlying time series are stationary. In fact, this is not 
the case and as a result, the conventional hypothesis testing procedure based on t, F and chi-square tests are 
not valid. A cointegration analysis of time series leads to the construction of error correction models that 
enable separately the characterization of short-term relationships. In this study, cointegration test of local 
markets and selected export markets of vegetables have been estimated and interpreted with these frameworks 
using weekly wholesales price series data between 1993/94 and 200V06 for domestic markets and 
monthly vegetables export earnings data were collected from 2004 to 2006 for related export markets. Thus 
the study deals with the following main steps: (i) to perform the informal and formal tests for stationary of 
each of the series used in the analysis, 
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(ii) to identify the cointegrated set and (iii) to develop the cointegration and EC models for selected 
fresh vegetable markets in Bangladesh and international export markets. 
 
Market integration 
 

The basic idea behind the measurement of market integration is to understand the interaction among prices 
in spatially separated markets (Goletti and Babu, 1994). Thus integrated markets are defined as 
markets in which prices of differentiated products do not behave independently (Monke and Petzel, 
1984). Independent markets were studied in a disaggregate manner, while integrated markets were 
amenable to aggregate analysis (Kumar and Sharma 2000; p.90). If price movements of a commodity in 
one market are completely irrelevant to forecast price movements of the same commodity in other 
markets, the markets are characterised as segmented (Kumar and Sharma 2003). Market integration 
was defined as a situation in which arbitrage causes prices in different markets to move together. Thus, 
more specifically, two markets were said spatially integrated, whenever trade takes place between them and 
if the price differential for a particular commodity equals the transfer costs involved in moving that 
commodity between them. However, imperfections in the market, particularly those arising from activities 
of traders are generally taken as important causes for the existence of differential price movements in 
different markets (Behura and Pradhan, 1998, pp.344-46). 
 
Spatial price relationships have been widely used to indicate overall market performance. The usual 
definition in the literature is that integrated markets are those where prices are determined 
interdependently. This has generally been assumed to mean that price change in one market was fully 
transmitted to the other markets. The present study empirically evaluates market integration of fresh 
vegetables export market of Bangladeshi. In order to do this it is necessary to compare market prices of 
vegetables in one market with prices of comparable others exportable fresh vegetables. We intend to 
show that the selected exportable fresh vegetables markets are closely interrelated, that is price 
formation in one market is fully reflected in the prices of other international markets. In other 
words, in Bangladesh exportable fresh vegetables, prices do not diverge and the markets are fully 
integrated. In this study, employed alternative procedure to test spatial market linkages that is a 
methodology recently developed by Granger (1986) and Engle and Granger (1987 a and b). In short, if 
markets are efficient then prices in different markets must be cointegrated. 
 
 

II. METHODOLOGY 
 

 

Cointegration method 
 

In the last few years, a large volume of literature and some specialized books e. g. Granger 
(1986),.Hendry (1986), Engle and Granger (1987), Stock and Watson (1988), Johansen and Juselius 
(1990), Johansen (1991), Pearman (1991), Banerjee, Dolado, Galbraith and Hendry (1993), Hargreaves 
(1994), Hatanaka (1996) etc. have been published where the issue of estimatingg and testing of long-
run relations under the notion of "cointegration" has been addressed. Several economists have point 
out the inappropriateness of applying regression 
 
 
 
 
 
 
 
 
 
 
 
 


























