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Abstract 

Since liberalization of trade barriers in 1977, Sri Lanka has attempted to formulate policies to expand the export 

sector significantly.  After the cessation of 30 years of civil war in 2008, this effort has been directed to 

industries specifically affected by this period. The seafood industry is one such industry that falls in to this group 

because more than 60% of the island’s coastal belt producing seafood is spread in war affected Northern and 

Eastern provinces.  In this study, demand for seafood exports were estimated using ARDL bounds test approach 

to assess the competitiveness of Sri Lankan seafood in the export market in post-war era. The results show that 

the long-run elasticities of income and relative prices fell over the study period. Structural break test results 

attributed this observation to caseation of the conflict.  In combination, these two outcomes suggest that after 

war Sri Lanka is improving on its competitiveness in the export markets studied.   
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1. Introduction 

Trade theorists often argue that exports play an important role in the economic development 

of a country through multiple channels including price equalization and benefitting the gains 

from comparative advantage and efficient resource allocation.  Essentially this could be an 

engine of growth for developing countries as they could reap these benefits through 

expanding their exports and engaging in price competition in international markets (Lewis 

1980, Riedal 1984).    

 

In par with this view, Sri Lanka, as a developing country, attempted to formulate policies to 

expand the export sector significantly following the liberalization of trade barriers in 1977.  

As a result, Sri Lankan export sector expanded from 1986 until 2000 but experienced a 

decline afterwards 6.  Currently the country’s exports are only about 20% of GDP and this 

figure has remained unchanged for the past few years.  Given the current situation, one of the 

important considerations   policy makers need to acknowledge in the exports sector is the 

ending of civil war which prevailed in the island for more than 30 years. From this 

perspective, it is viable to explore the post-conflict export potential in the industries that has 

been affected by war. The seafood industry is one such industry that falls in to this group 

because more than 60% of the island’s coastal belt producing seafood is spread in war 

affected Northern and Eastern provinces.  A post-war export performance of this industry 

would provide an important perspective in relation to export sector promotion in Sri Lanka. 

For this reason, the study attempts to estimate the export demand for seafood in Sri Lanka 

emphasizing the price and income competitiveness of Sri Lankan seafood in the international 

market.     

 

 

Seafood Industry in Sri Lanka  

As an island nation, Sri Lanka’s proximity to the ocean means it is a valuable fisheries 

resource. Sri Lanka has Exclusive Economic Zone (EEZ) of 517,000 sqkm for fishing. In 

addition there are 45 major brackish water and estuaries covering an area of 158,000 ha and 

520,000 ha of water bodies including irrigation reservoirs, perennial tanks, seasonal tanks and 

                                                 

6 The exports as a percentage of GDP in 1986 was  23% and this figure has showed a significant increase to 40% in year 

2000.  



 

2 

villus for inland fisheries and aquaculture (Ministry of Fisheries and Aquatic Resource 

Development, 2013). The fisheries sector of the country comprises three major sub sectors: i) 

coastal fisheries ii) offshore/deep sea and iii) inland fisheries and aquaculture. The first two 

sub sectors are commonly called marine fisheries and it is these which the current study will 

focus on7.  These sectors contributed 87% to the total fisheries production in the country in 

2015 which amounted to 384,610 Mt (Ministry of Fisheries and Aquatic Resource 

Development, 2015). Sri Lanka’s major export destinations are USA, EU countries and Japan.  

In 2015, Sri Lanka exported 12,982 Mt of fish generating an export value of Rs. Mn18,458 

(Central Bank, 2015). Northern, Eastern, Southern, Western and North-Western are the five 

main fishing regions in the country and in 2014, these contributed for 13%, 20%, 32%, 21% 

and 15% respectively for total marine fish production.   

 

 

Figure 1. Contribution of coastal and off shore/deep sea fishing to the total marine fish catch 

in Sri Lanka  
Source: Ministry of Fisheries and Aquatic Resource Development, Sri Lanka (2015) 

 

The effect of the civil war on the seafood industry has been significant. for example, In 1983 

for example, marine fish production in Northern and Eastern areas was 56% of the total 

marine fish production which is more than half of the island marine fish production (Ministry 

of Fisheries and Aquatic Resource Development, 2015).  In 2014 however, contributions of 

North and Eastern provinces were only 30.5%.  Figure 2 shows the seafood production since 

the start of the civil war in 1983. 

 

                                                 

7 Figure 1 shows the total fish catch of marine sector from 1960 to 2014 
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Figure 2. Seafood production in North and Eastern province and the rest of the provinces 

Source: Fisheries Statistics, 2014 
 

Against the above background, the key objective of this study is to analyse Sri Lankan 

seafood export demand with special emphasis on assessing the possible gains in 

competitiveness in the foreign markets.  The specific objectives of the study are i) to analyse 

export demand for seafood industry in Sri Lanka, ii) to estimate price and income elasticities 

among Sri Lankan seafood products, and iii) to investigate presence of structural breaks, if 

any,  in seafood exports due to end of civil war. 

 

The organization of this paper is as follows. The next section presents estimation procedure 

preceded by the results and its interpretation. Conclusions and policy relevant implications are 

drawn at the end.   

 

 

3. Methodology 
In line with the objectives mentioned above, this study undertakes an estimation of export 

demand function for seafood exports in Sri Lanka. Export demand functions are widely used 

in the trade literature to explore export potential of a particular industry assuming exports are 

demand driven (Ahanasoglou and Bardaka, 2010; Hossain, 2008; Senhadji and Montenegro, 

1999; Islam, 2016; Seo and Kang, 2016). For instance, Hossain (2008) estimated an export 

demand function to investigate aggregate export demand behaviour in Indonesia with a 

special reference to the financial crisis of 1997-1998. He used both ARDL bound testing 

approach and Johansen cointegration approach to examine the long-run relationship between 

Indonesian exports, world income and relative price for Indonesian exports. Adding to this, 

rolling and recursive regression techniques have been used to investigate the presence of 

structural break in Indonesian exports due to financial crisis. Athanasoglu and Bardaka (2010) 
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estimated an export demand function to examine the non-price competitiveness of Greek 

exports using Vector Autoregressive Model. Additionally, Shenhadji and Montenegro (1999) 

estimated export demand function to investigate income and price sensitiveness of exports 

using panel data. These authors used both ordinary least square method and fully modify 

estimates to estimate the export demand function. Table 1 below summarizes these studies.  

Following the literature, we estimated conventional export demand function for Sri Lankan 

seafood exports to examine the export potential of seafood industry. We assumed Sri Lankan 

seafood exports are demand driven. For the estimation purpose, we considered the log-linear 

form, such that 

  

ln REX = β0 + β1  ln Yt + β2  ln RPt + et              (1)                                                                                                                                

  

Where REX is real seafood exports from Sri Lanka to export destination, Yt is exporter’s 

income, and RPt is relative price of Sri Lankan seafood exports. β0, β1, and β2 are coefficients 

of average exports, income elasticity and price elasticity respectively and et is random error 

term with zero mean and constant variance.  

 

Table 1: Empirical studies 

 

Authors Paper Methodology Findings 

1. Hossain 

(2008) 

Structural change in the 

export demand function for 

Indonesia: Estimation, 

analysis and policy 

implications  

2. (Journal of Policy 

Modelling) 

Bounds testings, 

Johansen 

cointegration test 

3. Recursive 

and rolling 

regressions 

4. Presence of a structural break 

due to financial crisis in 1997-98 

5. Athanas

oglou & 

Bardaka(2010)  

6. New trade theory, 

non-price competitiveness 

and export performance 

(Economic Modelling) 

7. Vector 

Autoregressive Error 

Correction Model 

(VECM) Johansen 

method 

8. Foreign income has a 

moderately high effect on exports in the 

long run and no effect in the short run. 

Exports are also sensitive to domestic 

and competitors' prices in the long run. 

Greek exporters have some ability to 

compete on the basis of prices 

9. Senhadj

i & Montenegro 

(1999) 

Time series analysis of 

export demand equations: a 

cross-country analysis 

10. (IMF Economic 

Review) 

11. Panel data 

analysis: OLS and 

FM estimates 

12. The average long-run price and 

income elasticities are found to be 

approximately –1 and 1.5. Africa faces 

the lowest income elasticities for its 

exports, while Asia has both the highest 

income and price elasticities 
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We used ARDL bounds cointegration approach to estimate above mentioned export demand 

function (Pesaran, Shin and Smith, 2001). First, unrestricted error correction model was used 

to investigate the presence of a long-run relationship between seafood exports, exporter’s 

income and relative price. 

Δ ln REXt = α0 + α1T + ∑ 𝛽𝑖 Δ ln𝑅𝐸𝑋𝑡 − 𝑖𝑝
𝑖=1  + ∑ 𝛾𝑖Δln𝑌𝑡 − 𝑖𝑞

𝑖=1 + ∑ 𝜃𝑖Δln𝑅𝑃𝑡 − 𝑖𝑟
𝑖=1 + 

δ1lnREXt-1 + δ2ln Yt-1 + δ3ln RPt-1 + ut       

  (2)                                                                                                                                             

 

Where βi  are  short-run dynamic coefficients, δ1, δ2and δ3  are long-run coefficients, α0 is the 

drift, T is the time trend and ut is the error term. Presence of a long-run relationship is tested 

using joint hypothesis; Ho: δ1= δ2=δ3=0 using standard F-statistics. We compared obtained 

F-Statistic with asymptotic critical value bounds for lower and upper level (Pesaran, Shin and 

Smith, 2001). 

Second, a long-run conditional ARDL model was used to estimate income and price 

elasticity. 

 

ln REXt = α1 + α1T + ∑ 𝛽𝑖Δ𝑙𝑛REXt − i𝑠
𝑖=1 +∑ 𝛾𝑖Δ Yt − i𝑡

𝑖=1 +∑ 𝜃𝑖Δ 𝑙𝑛 𝑅𝑃 t − i𝑢
𝑖=1 + εt  (3) 

 

Data 

  

We selected three major export destinations to estimate export demand function referring to 

the export data for the last decade. Accordingly, European Union (model 1), United States 

(model 2) and Japan (model 3) are considered as Sri Lanka’s major seafood buyers. REX is 

the total value of seafood exports in  thousand US $ in real terms. This data for REX, the total 

value of real exports of seafood from Sri Lanka to major export destinations, comes from the 

Trade Map of Trade Statistics for International Business Development. Yt, exporter’s income, 

and GDP per capita (US$) were obtained from OECD data base and all values were converted 

to real terms using consumer price index of the United States (2010=100) from OECD data 

base. Relative price of the Sri Lankan seafood exports were calculated using following 



 

6 

equation. India is considered as the major competitor for Sri Lanka in the South Asian Region 

hence we used Indian price to calculate the relative price.  

  

RPt= 
𝑃𝑟𝑖𝑐𝑒 𝑆𝐿

𝑃𝑟𝑖𝑐𝑒 𝐼𝑛𝑑𝑖𝑎
* 100        (3) 

  

Price of both Sri Lankan and Indian seafood exports were calculated by dividing total value of 

seafood exports by total quantity of seafood exports. All data are for HS code two digit level 

for seafood, except for model 2 (US) which used HS code three digit level data for estimation 

due to data limitations. Quarterly time series were used to estimate the function; however, 

time series length was different in the three models due to limitations of data availability. 

Model 1 (EU) is estimated for the period 2004Q2 – 2016Q2, model 2 (US) is estimated for 

the period 2005Q1 – 2016Q2, and model 3 (Japan) is estimated for the period 2001Q1 - 

2016Q2 (Tables 1&2). For easy reference the online sources of data are given in Appendix 1.  

 

 

Table 2: Estimated models 

Model Export destination Time period 

Model 1 EU (United Kingdom, Netherlands, 

Switzerland, France, Germany) 
2004Q2 – 2016Q2 

Model 2 United States 2005Q1 – 2016Q2 

Model 3 Japan 2001Q1 - 2016Q2 
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4. Results and Discussion 

 

Properties of data 
Even though, ARDL model can accommodate an assortment of I(0) and I(1) models, time 

series properties of the data were tested prior to the estimation since ARDL model results in 

spurious regression for I(2) variables. Augmented Dicky Fuller (ADF) test and Phillip-Perron 

(PP) test results for presence of a unit root at level and 1st difference are reported in Table 4. 

Both tests indicate the rejection of null hypothesis and presence of a unit root. According to 

the results, variables in the data set are stationary at different orders, some variables are 

stationary at the level and some others are stationary at the first difference. However, none of 

the variables are stationary at 2nd difference.  

 

Table 4. Unit root tests  

Model 1:EU 

Variable ADF PP 

Xi Δ Xi Xi Δ Xi 

With 

constant 

With 

constant and 

trend 

With 

constant 

With 

constant and 

trend 

With 

constant 

With 

constant and 

trend 

With constant With constant 

and trend 

lnYt -2.049 -1.909 -6.546*** -6.687*** -1.945 -2.140 -5.272*** -5.303*** 

lnRPt -4.992*** -5.014*** -8.032*** -5.064*** -4.993*** -5.014*** -24.695*** -24.970*** 

lnREXt 

 

-1.852 -2.913 -5.428*** -6.757*** -0.339 -1.279 -5.553*** -7.148*** 

Model 2:USA 

Variable ADF PP 

 Xi Δ Xi Xi Δ Xi 

 With 

constant 

With 

constant and 

trend 

With 

constant 

With 

constant and 

trend 

With 

constant 

With 

constant and 

trend 

With constant With constant 

and trend 

lnYt -0.920 -0.748 -5.052*** -5.302*** -0.559 -0.910 -4.981*** -6.995*** 

lnRPt -2.638 -2.650 -6.733*** -6.660*** -2.638 -2.742 -7.100*** -6.995*** 

lnREXt -2.078 -2.910 -7.680*** -7.637*** -1.199 -2.789 -10.911*** -13.400*** 

         

Model 3: Japan 

Variable ADF PP 

 Xi Δ Xi Xi Δ Xi 

 With 

constant 

With 

constant and 

trend 

With 

constant 

With 

constant and 

trend 

With 

constant 

With 

constant and 

trend 

With constant With constant 

and trend 

lnYt 1.438 -1.576 -3.265** -3.270* -1.614 -1.747 -6.564*** -6.530*** 

lnRPt -5.970*** -6.900*** -8.530*** -8.638*** -8.230*** -9.147*** -21.576*** -21.287*** 

lnREXt -2.930** -3.721** -7.467*** -7.396*** -2.737 -3.677 -18.126*** -16.939*** 

Xi indicates the level and Δ Xi indicates the differenced of the variable. 
*** significant at 1% level 

 

ARDL bounds test results 

Results of the ARDL bounds test are presented in table 5. Critical value bounds for calculated 

F-statistics are higher compared to calculated F-statistic for all three models (statistically 
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significant at 1%) indicating presence of a strong long-run relationship between seafood 

exports, exporter’s income and relative price of seafood exports. 

Table 5. F-statistics for cointegration relationship 

 Model 1: EU Model 2:US Model 3: Japan 

Calculated F-statistic 8.609687***  12.75505*** 24.67314*** 

Critical value bounds for F-statistic 

 I(0)  I(1) 

1% 4.99  5.85 

5% 3.88  4.61 

10% 3.38  4.02 
*** significant at 1% level 

 

Estimating long-run coefficients of the export demand function 

 Long-run conditional ARDL model estimates (p+1)k  number of regression models for the 

purpose of selecting the optimal lag length, where p and k are maximum number of lags in the 

models and number of variables in the model respectively. We used Akaike Information 

criterion (AIC) to select optimum lag length for three models. Trend variable was added to the 

model to examine the trend effect. 

Coefficients for exporter’s income and relative price are significant for model 2 (US) and 

model 3 (Japan). Income elasticity is positive whereas relative price elasticity is negative as 

agreed by the economic theory. Accordingly, Sri Lankan exports are both income and price 

elastic in the international market. Specifically, the absolute values of the coefficients are 

comparatively larger. This depicts buyers are highly sensitive to their income and the relative 

price of Sri Lankan exports. 

Even though model diagnostic tests suggested all three models are statistically valid, 

coefficients estimated for model 1(EU) are neither statistically significant nor with expected 

signs agreed by the economic theory. 
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Table 6. Long-run elasticities 
 Model 1: EU 

ARDL (3,0,3) 

Model 2: US 

ARDL (1,4,2) 

Model 3: Japan 

ARDL (1,4,0) 

Regressor    

ln Yt 5.495 (9.271) 17.567(5.649)*** 3.232(1.516)** 

ln RPt 1.624 (1.142) -1.920 (0.852)** -1.069 (0.589)* 

Trend -0.089 (-0.027) 0.037 (0.010)*** -0.014 (0.007)* 

Diagnostic tests    

R-Square 0.96 0.84 0.69 

F-statistic 86.617*** 16.049*** 13.803*** 

Serial correlation (LM) 2.000 1.867 2.216 

Normality (JB) 0.976 3.002 3.220 

Heteroscedasticity 1.401 0.352 0.001 

Note: Standard errors are in parenthesis 
*** significant at 1% level, ** significant at 5% level, * significant at 10% level 

 

Structural change in the seafood export demand 

Bai perron multiple breakpoint test was used to investigate the presence of structural breaks in 

the model. In this test the null hypothesis of presence of one structural break versus zero 

structural break or presence of two structural breaks versus one structural break is tested in a 

sequential level. As such, the technique can be used to test for the presence of multiple 

structural break points. Results of the structural breakpoints are presented in Table 7.  

Model 1(EU), model 2 (US), and model 3(Japan) showed breakpoints in 2010Q3, 2011Q2 

and 2011Q3 respectively. These breakpoints can be attributed to the rise in seafood industry 

especially in the Northern and Eastern provinces in Sri Lanka with the cessation of civil 

conflict in 2009Q3.  In further considering this culmination of civil conflict in 2009Q3 

however, it is clear a few more years are required to demonstrate its positive ramifications. 

For instance, affected areas should be cleared, affected people should be relocated, and 

incentives should be given for the people to start-up fishing activities. Thus, in a pragmatic 

perspective authors assumed structural break of seafood exports within two years of the civil 

conflict ending is likely an attribute of post-conflict development in the seafood industry. 

Given this assumption, structural breaks of seafood exports in 2010Q3, 2011Q2 and 2011Q3 

are likely due to rise in the seafood industry during post-conflict era. 

Additionally, a structural break at 2014Q4 is observed for model 1(EU). This is directly due 

to EU ban for Sri Lankan seafood exports which came to effect in January 2015. 
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Table 7. Structural breakpoint analysis 
 Model 1 EU Model 2 US Model 3 Japan 

No of breakpoints 0 vs 1 1 vs 2 0 vs 1 0 vs 1 1 vs 2 

Scaled F statistic 196.459*** 42.044*** 83.089*** 38.654*** 36.573*** 

Bai-Perron critical 

value 

18.26 19.77 18.26 18.26 19.77 

Break date 2010Q3 2014Q4 2011Q2 2008Q2 2011Q3 
*** significant at 1% level 

  

In addition to Bai Perron multiple breakpoint test, recursive regression technique was used to 

check the robustness of the estimates. In a recursive framework, number of regression models 

is estimated by increasing the sample size. Thus, stability of an estimated coefficient over 

time can be examined by referring to the graphs  that illustrate recursive estimates versus 

time. Figures 3, 4 and 5 show recursive graphs for model 1, 2 and 3 respectively. 

  

 

Figure 3: Recursive estimates for model 1(EU) 

 

Figure 4: Recursive estimates for model 2(US) 
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Figure 5: Recursive estimates for model 3(Japan) 

In each of the above three models, estimated elasticities decreased over the years.   This in 

turn suggests decreasing sensitiveness towards income and relative price by seafood buyers. 

Together, these observations suggest that as time passes Sri Lanka is gaining competitiveness 

in the international market for seafood industry. 

 

 

Summary 

  

The results of the ARDL tests reveal that Sri Lankan export demand has a long run 

relationship and both price and income are highly elastic with expected signs for all three 

export destinations analysed (except EU). The recursive regressions provide evidence of both 

price and income elasticities of Sri Lankan seafood export demand falling over the study 

period for the three export destinations. The structural break tests point to the conclusion that 

there have been structural changes in export demand to three destinations mainly attributed to 

caseation of conflict and imposition of theEU ban. 

 

5. Conclusions and Policy Implications 

  

The long-run elasticities of income and relative prices are very high, which suggest that Sri 

Lanka’s seafood exports are less competitive in the three markets analysed during the study 

period. However, the evidence of falling income and price elasticities in recursive regressions 

suggest that  Sri Lanka’s export are  improving on their competitiveness in the markets 

analysed.  With the structural break attributed to caseation of conflict in combination with 

falling elasticities, it could be suggested that there is a potential for improving market 
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competitiveness in the export destinations studied.  Since the NE seafood industry has 

contributed to the expansion of exports in the post-war period (attributed to the estimated 

structural break), it can be concluded that the NE seafood industry has a worthy potential to 

improve competitiveness of Sri Lankan seafood in the export market. 

 

The future export-oriented policies should focus on improving competitiveness for Sri Lankan 

seafood in the export market by harnessing the potential of the seafood industry in the NE 

provinces that is attributed to the post-war development of these regions 
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Appendix 1 

Table A1: Data sources 
Variable Source 

Dependent Variable 

Export earnings  (US $ thousand) Trade map (http://www.trademap.org) 

Independent Variables 

Export quantities  (kilograms/tons) Trade map (http://www.trademap.org) 

Consumer Price Index (US 2010=100) OECD data (https://data.oecd.org) 

GDP in current terms (US $)  OECD data (https://data.oecd.org) 

Official Exchange rates  OFX data (https://www.ofx.com) 
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