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Introduction




Price transmission in
agricultural markets

* Market shocks are transmitted through various stages of the supply
chain, or through horizontally related markets.

* This is mostly through price linkages and typically concerned with
spatial price relationships,

Ex: links between prices at different locations.

* Concepts pertaining to the spatial transmission of price shocks play
a very important role in theories associated with market integration.



Market Integration

* The simplest meaning for market integration is that vertically or spatially
dispersed markets for a given commodity are connected by trade.

* The extent to which markets make food available and accessible, and keep
price stable, depends on the degree of market integration across a region.

 If two markets are integrated, change in price in one market due to excess

demand or supply shocks will have an equal impact in the related market
price.

* Market integration often used as an indication of market efficiency.



COVID-19 and
Price Transmission in markets

* During the COVID-19 pandemic, agricultural markets were
heavily disrupted.

* Vegetable sector is no exemption.

* To mitigate disruptions in the food-supply chains, the
government took immediate actions all over the country.

* Government initiated a program to procure fruits and
vegetables directly from the farmers.

* One of the government’s objective was to ensure the price
shocks during the pandemic be perfectly transmitted from one
market to other.
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Literature from Sri Lanka

Author Methodology used Main finding

Jayasinghe-Mudalige (2006)
An Economic Analysis on Spatial Integration of Regional Ravillion Model
Rice Markets in Sri Lanka

Prices in several selected rice markets were highly integrated both in
the short-run and long-run perspectives

The prices of central milk markets in the country significantly
Thamiem et al. (2010) Ravillion Model influence the price levels in the neighbouring regional markets while
Testing Market Integration of Sri Lankan Milk Market transmitting to the regional markets at a degree of 0.24 to 1.02
within a geographical region.

De Silva (2006)
Price efficiency in tuna fish marketing in Sri Lanka - An
application of cointegration approach

Bvariate price series correlation and Engle- All the tuna fish markets were integrated and showed short-run
Granger test stability and were somewhat competitive.

Koral r l. (201 . The price transmission pr j mmetric onl rin ri

orale Gedara et§ ( .0 6) .. L . Threshold Autoregression Model (TAR) .ep ice trans ISSIO. process is a.sy et IC.O ydu I. gpe IOd.S of
Does asymmetry in price transmission exist in the rice model price surges, suggesting that the rice market is not efficient during
market in Sri Lanka? these periods.

Sandaruwani (2018)
Spatial linkages of green chili prices between a dedicated Johansen Co-integration test
economic centre and other regional markets in Sri Lanka

Pair wise comparisons revealed that out of the 25 markets, only six
regional markets for green chili, were integrated with DDEC.



International Literature

Author

Firdaus and Gunawan (2012)
Integration among regional vegetable markets in
Indonesia

Nancy et al. (2014)

Wolday (1994), Bekele and Mulat (1995) and Asfaw and
Jayne (1997)

Goychuk & Meyers (2014)

Mukhtar & Ishfaqg (2009)

Bakucs et al. (2012)

Methodology used

co-integration approach

co-integration approach

co-integration and error correction
models

Cointegration approach

Cointegration approach

Cointegration approach

Main finding

The analysis was conducted on five vegetables namely shallot, red chilli, potatoes, cabbage
and tomatoes. Their results show that cointegration model found that markets are
integrated, while other does not.

Potato markets in Kenya are integrated and price transmission does occur; though not
complete.

Grain prices were strongly integrated in the long-run and markets were fully integrated in
the short-run.

They find that Russian wheat prices are not cointegrated with Canadian prices, but do find
cointegration between prices in Russia, the United States and the European Union.

They studied the impact of the Uruguay Round Agreement on Agriculture for Pakistan’s
wheat prices.

They analysed the price transmission of wheat between Germany and Hungary using
weekly prices. They find a cointegrating relationship and use three different regimes to fully
capture the dynamics in the price transmission relationship.



Methodology




Measuring Market
Integration?

* Measuring spatial integration causes most controversy and receives most
attention in the literature (Dahlgram and Blank, 1992; Faminow and Benson,
1990; Goodwin and Schroeder, 1991).

* Several methodologies have been proposed to examine spatial price
relationships.

Simple bivariate correlation coefficients,
multivariate regression methods,
Ravallion method,
Co-integration and Error Correction model,

each of which has been widely applied to test for market integration across
various goods and industries.



Simple bivariate
correlation coefficients

* Early research on market integration focused on measuring the co-
movement of two price series in distinct markets.

* The correlation coefficient is a relative measure of the linear
association between two series.

* This allows to see which pairs are highly correlated with each other.

* The coefficient can indicate the strength of the relationship
between two series.

* A low correlation coefficient is an indicator of a weak or non-
integration of the two markets.



Co-integration and
Error-correction
model

Due to non-stationary nature of many economic time series, the concept of co-integration has become
widely used in econometric analysis.

The concept of co-integration is related to the definition of a long-run equilibrium.

The fact that two series are co-integrated implies that the integrated series move together in the long
run (Golleti and Tsigas, 1991).

The co-integration-testing framework has been well developed by Engle and Granger; Engle and
Johansen.

To use the co-integration procedure, several steps needed to be carried out on the price series under
examination.

In this study, co-integration and error-correction model was used to assess cointegration relationship
between wholesale vegetable markets in Sri Lanka.



Augmented Dickey-
Fuller (ADF) test

Econometric analysis begins by checking the stationarity and non-stationarity of data.
For co-integration relationship, one of the assumptions is that data must be integrated of same order.

Unit root testing procedures like Augmented Dickey Fuller (ADF) test is then applied to test the stationarity and non-
stationarity of individual series empirically.

The null hypothesis for the ADF test is that the series has a unit root against the alternative that the series does not have a unit
root.

HO : The time series has a unit root/ time series is showing non-stationarity
H1 : The series does not have a unit root/ time series is showing stationarity

After this, co-integration techniques are used to find out if long-run relationship exists between the source and terminal
markets prices.

F test is carried out by estimating the following equation:
Pf - _U + (ppt_l T BlAP -1 + BQAPX J.' aade ‘.L B‘ oJ l;Pf"k?l - f. (2)

where Pt is price at time t at a location, APt represents change in the price and is equal to (Pt - Pt-1), u, @, B 1,B 2, B k-
1 are parameters, k is the order of autoregressive model, and €t is the error term.

Using the ADF test, test the null hypothesis that u=0and ¢ =1.



Measuring Market
cointegration

1. Long-run market integration: Long run equilibrium is one in which market prices are
constant over time, undisturbed by any local stochastic effects.

Engle-Granger Cointegration Test
Empirical model for evaluating spatial price linkages

Prl =30+Pt231+ Ve
P1t and P2t represent commodity prices of a homogenous good in two alternative regional
markets at time t, 60 and 81 are parameters, and vt is the error term.
If two markets are perfectly spatially integrated, then 1= 1.
On such occasions, price changes in one market are fully reflected in the other market.

2. Short-run market integration: A price increase in central market will be immediately passed
on to the local market price.

Vector Autoregression model (VAR)
Vector Error Correction Model (VECM)



Data

Data was collected from the secondary data base from
HARTI on selected regional vegetable markets

The wholesale weekly prices of beans, tomatoes,
carrots and brinjals, were converted into real prices
(CPI, Base: 2010=100).

The study considered the period between 2020 June
to 2021 June as the COVID-19 pandemic period.

For the comparison purpose, 2018 and 2019 years
were considered as the pre-COVID-19 period.



Results
and Discussion

e Results of COVID-19 period
e Results of pre-COVID-19 period



Pre-COVID-19 period market integration

1. Correlation Matrices

Obijective (i)
To analyse the linear relationship between market pairs

* Correlation coefficients of all the
market pairs for beans, carrot, brinjal
and tomato were more than 0.7,
implying that they are having strong
and positive relationships with DDEC
prices before COVID-19.



2. Cointegration test results

Objective (ii)

To estimate and test for long run equilibrium relationships between prices of DDEC
and other regional markets (Engle-Granger Cointegration test)

+ ADF statistics refected the null S B T NI

hypothesis of no cointegration at 5%
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3. Vector Error Correlation Model (VECM)

Objective (iii)

To estimate any short-run price equilibriums
among the market pairs

* The results revealed that for beans,
carrots, tomatoes and brinjal, markets
such as Nuwara Eliya, Meegoda,
Badulla and Thambuttegama were
cointegrated with DDEC in the short
run.
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COVID-19 period market integration

1. Correlation Matrices

Objective (i)
To analyse the linear relationship between market pairs

* Vegetable markets do not show strong and
positive correlations with DDEC during
COVID-19 period.

e Correlation coefficients for the price of beans
in Nuwara Eliya, Colombo and Meegoda
markets, and tomato in Thambuttegama,
Colombo, Meegoda and Nuwara Eliya
markets were greater than 0.70 indicating
strong and positive relationships between
prices in these markets



2. Cointegration test results

Objective (ii)

To estimate and test for long run equilibrium relationships between prices of DDEC
and other regional markets (Engle-Granger Cointegration test)

I S T T

Out of 36 market pairs, only one market
pair (DDEC and Dehiaththakandiya for
beans) was statistically significant at 5%
critical level

This implies that DDEC and other
markets of vegetables are not
cointegrated with each other during the
COVID-19 pandemic.

The fact that two series are co-integrated
implies that the integrated series move
together in the long run
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3. Vector Autoregression Model (VAR)

Obijective (iii)
To estimate any short-run price equilibriums among the market pairs
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Conclusions

* Spatial market integration refers to co-movements of prices, and, more generally, to the
smooth transmission of price signals and information across spatially separated markets.

* Since prices are the most readily available and often the most reliable information on
developing country marketing systems, market integration studies have almost exclusively
referred to events resulting in price changes.

* This study makes it possible to identify groups of integrated markets, so as to avoid
duplication of intervention, especially during COVID-19.

* The study identified markets which were not integrated with Dambulla before COVID-19.

* During a supply or a demand shock the markets which were not integrated with Dambulla
are the ones which should be captured mostly in government interventions. Ex: vegetable
procurement programs during the pandemic.



Conclusions Contd.,

If locations A and B (ex: Dambulla and Dehiaththakandiya) are well integrated, then the
government may think of withdrawing from, or at least reduce, its effort to influence the
price process in those locations.

A scarcity in Dambulla will be quickly transmitted to Dehiaththakandiya making it
redundant to duplicate the same program (for example, an open market sale operation
or a procurement activity) in these locations.

Market integration ensures that a regional balance occurs among food-deficit and food-
surplus regions.

If price transmission does not occur, the localized scarcities and abundances may result in
excessive strain on the population.

The coefficient of the error correction terms turned out to be negative in many cases.

These negative coefficients infers that, in addition to spatial price differences, some
unknown factors are playing a predominant role in the spatial price transmission.

Therefore, identification of the factors responsible for the integration of markets may
improve policy oriented toward market development.



Future Work

 Market integration is the result of the action of traders, as well as the
operating environment determined by the infrastructure available for
trading and policies affecting price transmission.

* All the measures of integration considered so far have in common the
feature of being computed using only price information available in a
specified period of time.

* Each market link is summarized by just one number.

* But markets are complex institutions, and their performance as well as
their integration is the result of numerous factors.

* The second stage of the research would be, identifying structural variables
to explain market integration.






