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ABSTRACT

The Sri Lankan seafood sector has been seriously disturbed during the Covid 19 pandemic due to a bleak demand
outlook as well as an array of supply challenges. Identification of the effects of this new challenge to the global fish
trade is critical to take actions to sustain the market and manage resilience in such uncertain periods. Study aims
to assess the impact of the Covid-19 outbreak on Sri Lanka's finfish exports to its key trading partners, the United
States of America (USA) and the European Union (EU). The time series data were gathered from the United
Nations commodity trade database between January 2017 and December 2022. Study used structural break point
analysis of time series data, followed by time series regression with the Covid-19 impact as a dummy variable
using EVIEWS statistical software. Compared to 2019, total finfish exports to the United States dropped by
56.5% in 2020 and 72.5% in 2021 while finfish exports to European market increased by 7% and 28% in 2020
and 2021, respectively. The Covid-19 dummy was statistically significant in the time series regression, with a
coefficient value of -71.93 in USA trade flow which implies that Covid-19 has a negative impact on finfish trade to
the USA. In contrast, statistically significant impact was not found in finfish trade to the EU during the pandemic
and this mainly because European seafood market impacted due to Covid-19 yet imports from developing
countries fell slightly and overall demand for seafood has remained largely stable throughout 2020. However,
study suggested that future research should focus on the country-specific product sensitivity at the individual
product level.
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INTRODUCTION

Global trade activities have faced unprece-
dented difficulties as a result of the COVID-
19 pandemic outbreak. The World Trade Or-
ganization (WTO) reports that in 2020, a year
in which the Covid-19 global pandemic
emerged, global merchandise trade decreased
by 5.3%. Due to a number of factors, such as
a significant decrease in demand, price col-
lapse, port closure, loss of access to cold stor-
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age, and increased freight costs, the supply of
food has been seriously disrupted during this
pandemic period (Hobbs 2020, Orlowski
2020).At the global level, Covid-19 responses
are highly influential to Sri Lanka and other
countries with small open economies that rely
heavily on trade; the sum of the exports and
imports (Wijayasiri 2019; Madhavika et al.
2022). Hence, Sri Lanka's export markets and
products are highly concentrated, the country
is extremely vulnerable to global market un-
certainties and shocks (Roshana et al. 2020).
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This situation was worsened by the fact that the
country's major export destinations such as the
European Union (EU), and the United States of
America (USA) (Leal ef al. 2016), as well as
major import markets like India and China,
among the countries that were severely hit by
the Covid-19 outbreak. As a result of the Covid
-19 pandemic, Sri Lanka has had to deal with
supply chain distribution issues both in the
short and medium term (Wijayasiri 2019). Ac-
cording to the Asian Development Bank, Sri
Lanka's economic growth is 6.1% lower in
2020 which confirmed the direct impact of
Covid-19 pandemic on the country's economy
(Asian Development Bank 2021).

Fish and fishery products are receiving in-
creased attention in global trade as they are
among the most traded food commodities in
the world (Valdimarsson 2007).The Covid-19
pandemic made the year 2020 extremely diffi-
cult for the fish industry (Zhang et al.
2021).According to the Food and Agriculture
Organization (FAQO), the pandemic situation
has reduced at least one-third of global seafood
demand (FAO 2021).The seafood industry is
extremely vulnerable to social-ecological
shocks that disrupt product flow and the liveli-
hoods that rely on it (Cottrell ef al. 2019; Stoll
et al. 2020). The Covid-19 and subsequent
measures such as lockdowns, social distancing,
reduced production, tightened inspections and
paralyzed transportation systems (Gosh et al.
2022; Zhang et al. 2021) have put a strain on
global seafood export.

In the context of the economy, social develop-
ment, and food security, the fishing industry is
critical in Sri Lanka. It contributes 1.3% to the
country's GDP and employs over 500 000 peo-
ple in direct and indirect fisheries occupations
while meeting 52.4% of the country's animal
protein requirement (MFARD 2021).Seafood
export is a lucrative business for Sri Lanka,
which is well-known in the global seafood
market for its unique delicacy (Export Devel-
opment Board 2022). It contributed 1.5% of the
country's national export earnings in 2019.
(MFARD 2021). The Covid-19 made no ex-
ceptions for Sri Lankan fish exports. The total
fish exports of Sri Lanka in 2020 have de-

creased by 26% in quantity and 25% in value
(MFARD 2021).

There is also a growing interest in Covid-19
studies in the fisheries sector, particularly in
fish trades. These studies discovered demand
shifts in fish product choices, significant con-
tractions in traded volumes of the world's
leading seafood exporters, and even the com-
plete absence of major importers, as well as
an emphasis on searching for new potential
markets to mitigate the risk of economic
shocks (FAO 2021; White et al. 2020; Ragu-
maran ef al. 2021; Zhang et al. 2021). In the
Sri Lankan context, only few studies have
been carried out to assess the effects of Covid-
19 on the fisheries sector and are mostly lim-
ited to the national level (Amaralal ef al.
2022; Lakshika et al. 2021; Nanayakkara et
al. 2021). Almost all of these studies are
based on primary data and adopted to qualita-
tive approach to analyzing the impact. Moreo-
ver, the seafood trade is critical to the coun-
try’s economy as well as the livelihood of the
people engaged in the fisheries sector, but no
study has focused on the influence of Covid-
19 on Sri Lanka's seafood trade performance.
Fish exporting countries have also been im-
pacted to varying degrees. Individual coun-
tries' coping strategies and management prac-
ticed adopted determine whether they mitigate
risk or worsen the situation (Hale et al. 2020).
Examining the changes in the existing import
trends of key export destinations of Sri Lanka
as a result of the Covid-19 pandemic, as well
as investigating the country specific and prod-
uct specific impacts, are crucial in order to
respond to future global emergencies. Unlike
in the early stages of the pandemic, there is
now a sufficient amount of data available
hence studies can utilize those data to analyze
the situation statistically. Hence the purpose
of this research is to assess the impact of the
Covid-19 outbreak on Sri Lanka's finfish ex-
ports to its key trading partners: the United
States of America (USA) and the European
Union (EU). The findings of this study serve
as a benchmark in developing management
strategies and to be used by policymakers and
strategic planners to develop a solid resilience
management plan for the seafood export sec-
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tor in order for it to thrive in global challeng-
ing periods and secure a stable market.

MATERIALS AND METHODS

Data Collection

This research totally based on secondary data.
The target commodity of this study is food
fish (finfish) which is exported under three
Harmonized System codes (HS) namely; HS
0302 (fish fresh or chilled), 0303 (Fish fro-
zen) and 0304 (Fish fillets and other fish
meats, fresh, chilled or frozen). Finfish cate-
gory was chosen for this study since it is the
most traded fish and fishery product category
in Sri Lanka, accounting for approximately
70% of total fish and fishery product exports
from the country (MFARD 2021). The target
trading partners were the EU and the USA as
they are the leading importers for Sri Lanka’s
finfish products and it is nearly 45% from the
total fish and fishery product exports. On the
other hand these two regions are among the
seriously affected countries by Covid-19 pan-
demic. The finfish exported from Sri Lanka to
the EU and the USA was collected in Metric
tons (Mt) on monthly basis from January
2017 to December 2021 separately from the
United Nations Cometrade database. Analysis
was done by Eviews ver.10 statistical soft-
ware.

Descriptive Data

Descriptive statistics for total finfish exports
to the EU and the United States were also ex-
amined. Time series graphs were used to
identify the trends and behavior of food fish
exports data series during the study period.
Visual analysis was performed on the compo-
sition of finfish exports to the EU and the
United States.

Analytical Procedure

The procedure mentioned in this section was
applied separately for the EU and the USA
trade flows. Study utilized the time series data
as it is crucial for identification of the station-
ary condition is a must. Augmented Dickey
Fuller (ADF) test was used to test the station-
ary of the data series as it was the most com-
monly used tool by many researches with the
hypothesis of, Hy; the series has unit roots/
the series is not stationary H;; the series has

no unit roots/ the series is stationary
(Anderson et al. 2022; Lee and Chang 2008;
Ajewole 2020).

The next attempt was to investigate the struc-
tural changes possible in the trade series. The
stationary of the time series is a prerequisite
of time series analysis. The stationary of the
time series is depended on mean stationary,
variance stationary, seasonal stationary and
the effect of structural break as well. When
the series is not stationary under the first three
options mentioned above, then its open to test
the structural changes in the series. There are
some approaches to study about the structural
changes in a time series variable. Chow test,
Chow test with Toyoda mechanism, Quandt
test, Andrews Sup F test, Bai-perron class of
test, Sup Walt test and CUSUM of squared
test are some of them (Maheswari and Muthu-
ramu 2019). Therefore, a linear model was
estimated for the variables with the constant
(C) term. Then the stability of all model was
checked using CUSUM square test as a recur-
sive estimation (Maheswari and Muthuramu
2019). The insignificant CUSUM square test
say there may be a breakpoint in the variable.
After confirming the presence of structural
beaks in trade series, the Bai-Perron test of
L+1 vs. L test was employed to sequentially
determine the breaks for both trade series (EU
and USA) applied in this study. Since both
series confirmed the structural breaks again
the time series were subjected to ADF test
with breaks to ensure the stationary with
breaks.

As the trade series for the EU and the USA
showed sequential break periods and interest-
ingly they were after January 2020, Covid-19
impact was introduced to the data series as a
dummy variable to test whether Covid-19 has
been significantly responsible for the identi-
fied structural changes. The World Health Or-
ganization (WHO) declared the Covid-19 out-
break officially at the end of January 2020.
Therefore, a dummy variable was created by
assigning 0’ for months before February
2020 and ‘1’ for the rest of the data series.
Since ADF with breaks confirmed both series
were stationary with beaks analysis was con-
tinued with time series regression with Ordi-
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nary Least Square (OLS) technique. Station-
ary time series can be applied for time series
linear regression under the all assumptions of
linear regression model. In addition to that the
structural break was included to the model as
a dummy variable. The multiple linear regres-
sion model as a combination of static model
approach, finite distributed lag model and au-
toregressive model.

The adequacy of the model was tested under
all assumption of the regression model as-
sumptions and the overall model adequacy
was checked by the ANOVA test in time Se-
ries Regression-F statistic, Auto Correlation
in time Series Regression was checked by
Durbin-Watson statistic, stability in Time Se-
ries Regression was checked by CUSUM Test
and CUSUM Square Test, Heteroskadesticity
in Time Series Regression was checked by
Breusch-Pagan-Godfrey, Serial Correlation in
time Series Regression was checked by
Breusch—Godfrey Serial Correlation LM Test,
Mullticollinearity in Time Series Regression
was checked by Variance Inflation Factor
(VIF), Residual was checked by plot-Q-Q
plot, Jarque-Bera Test. Competitive models
were run and based on the stability test-
CUSUM square recursive estimation graph

and the forecasting efficiency; Mean Absolute
Percentage Error (MAPE) value of the best-
fitted time series regression model was select-
ed to investigate the impact and its magnitude
of Covid-19 on finfish exports from Sri Lanka
to the EU and the USA.

RESULTS AND DISCUSSION

Descriptive Statistics

The total quantity exported under each cate-
gory from 2017 to end of 2019, fish fillets or
other meat including fresh, chilled, or frozen
(HS 0304) accounted 75.47% of total food
fish exported to European markets, followed
by fresh fish (HS 0302) (Table 01). The ex-
port product composition to United States was
completely different where fresh fish account-
ed over 75%, followed by fish fillets or other
meat as fresh, chilled, or frozen products (HS
0304). The amount of frozen fish exported to
both markets were negligible.

The importation of finfish to EU from Sri
Lanka was over three times higher than that of
the USA during the study period with the
mean of 636.56 and 165.72 respectively while
higher dispersion shown by the EU data se-
ries. The summary of the EU and the USA
finfish trade flow was given in the table 02.

Table 01: Product composition of exported food fish from Sri Lanka to the EU and USA mar-

kets

Product Type HS Code USA EU
Fish fresh or chilled HS 0302 74.86% 24.20%
Fish frozen HS 0303 0.26% 0.33%
Fish fillets and other fish meats,
fresh, chilled or frozen HS 0304 24.88% 75.47%

Table 02: Descriptive statistics — Average values form January 2017-December 2021

EU USA
2017 -2019 2020 onward 2017 -2019 2020 onward
Mean 554.72 740.03 234.28 68.96
Standard devia-
tion 138.20 134.50 92.87 71.00
Minimum 296.35 495.27 73.29 8.13
Maximum 788.64 1115.60 458.21 298.39
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According to the Time series plots for the EU
and the USA revealed that, the overall trend
of Sri Lankan finfish exports to United States
showed a noticeable downward with a sudden
drastic drop occurring in the second quarter of
2020. In contrast EU market shown a slight
downfall during that period and there after
increased gradually and recorded highest im-

port during the first and second quarters of
2021 (Figure 01).

Figures 02 and 03 depicts a straightforward
comparison of trade flows in 2019 (pre-
Covid) and during the Covid-19 period. In
terms of EU exports, there was a clear decline
during the first three months of 2020 and after
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April 2020, the EU trade flow increased no-
ticeably. In 2021 reported the highest traded
quantities than in 2019 and 2020. Overall, the
finfish export to the EU from Sri Lanka has
increased by 7% in 2020. Further, the increase
in 2021 was recorded as 19% compared to
2019. This is mainly because European citi-
zens continued to consume more fish and sea-
food products at home during the pandemic.
Household spending on fish and seafood in
the EU-27 increased by 7% from 2020, main-
taining the higher trend seen between 2019
and 2020. The rise in domestic consumption is
most likely due to the long-term impacts of
the COVID-19 epidemic (The EU Fish Mar-
ket, 2022).
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Figure 01: (A) Food fish exports of Sri Lanka to the EU from 2017-2021. (B) Food fish exports

of Sri Lanka to the USA from 2019-2021
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The scenario for the United States is vastly
different from that of the European Union.
Finfish exports to the US from Sri Lanka de-
creased year-over-year in both 2020 and
2021, with a significant drop recorded in
April 2020. Further, it was discovered that
trade volumes did not increase even in 2021.
Overall finfish exports to the United States
fell by 56.6% and 72.5% in 2020 and 2021
compared to 2019. Existing literature also
revealed that substantial declines imports
(=37%) and exports (—43%) relative to the
previous year. Social distancing policies could
reduce seafood demand, given that 65% of
United States spending ($69.6 billion in 2017)
on seafood is in restaurants (Love et al. 2021;
Asche et al. 2020). Comparing year-over-year
import and export value, prior to January
2020, seafood imports had stayed within 5%
of the previous year's value, but then in-
creased by 7%—11% year over year in January
and February 2020. This increase may be ex-
plained by shipments originally heading to
China being redirected to the US market
(Gephart et al. 2020). Live, fresh and chilled
imports then fell to 37% below the 2019 val-
ue, while frozen products were only 3.5% be-
low 2019 levels.

Secondary Analysis

Finfish Exports to the European Union

The ADF test for time series data stationary
was done to test the stationary level of the da-
ta series with breaks and was statistically sig-
nificant for the EU trade series confirming the
stationary at level (ADF test statistics= -4.97,
p= 0.0001) whereas CUSUM square test was
insignificant.

The Bai-perron multiple breakpoint analysis
test was done to test the statistically signifi-
cant structural change in a time series data set.
Test results revealed that there were two sig-
nificant structural changes in this time series.
This test has divided the data series into three
regions and the second region and third region
were not statistically significant (2 vs. 3).
Therefore the study neglected the second and
third region as well. Therefore, it was con-
firmed that there is only one structural break
in the EU trade series and this test further sug-
gested a break in December 2020 (Table 3).

As there was a confirmed structural break in
this time series ADF test with breaks was ana-
lyzed to test the stationary level of the data
series with breaks. Table 04 depicts the results
for ADF test with breaks and it confirmed that
the EU time series was stationary with breaks.

The time series regressions were then applied
in many ways; with constant, Covid-19 dum-
my, EU trade series with different time lags,
and interactions of Covid 19 and different
time lags of EU trade series. The best model
was selected based on the CUSUM square test
results and the lowest MAPE value.

Below 1s the best model selected to describe
the interested situation.

Exportgy = C + B, Exportg, _, + B,Covid

Dummy

The table 05 illustrates the results of time se-
ries regression for above linear model. The
Covid 19 dummy has given a small negative

Table 03: Multiple breakpoint test of EU food fish imports from Sri Lanka

Break Test F-statistic Scaled Critical
F-statistic Value**
Ovs. 1* 30.59 30.59 8.58
lvs. 2% 16.49 16.49 10.13
2vs. 3 0.92 0.92 11.14
Break dates:
Sequential Repartition
1 2020M12 2018M1
2 2018M1 2020M12

* Significant at the 0.05 level.
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Table 04: ADF test with breaks
Trend Specification t- statistics Probability
EU USA EU USA

Trend and Intercept 3.16 516 0.0430 0.0200
Intercept only 1246 446 0.0487 0.0473
Table 05: Time series regression results for EU

Variable Coefficient Std. Error t-Statistic Prob.
C 566.97 47.18 3.96 0.00
Export EU.) 0.61 0.096 6.39 0.00
COVID Dummy -1.32 66.07 -0.02 0.98
R-squared 0.25
Adjusted R-squared 0.18
F-statistic 3.70
Prob(F-statistic) 0.01

value (- 1.32) which was not statistically sig-
nificant at 95% confidence level. It implies
that Covid-19 has not made a statistically sig-
nificant impact on food fish exports of Sri
Lanka to the EU market.

Food fish export to the USA

The ADF test for time series data stationary
was insignificant for the USA trade series
confirming the series is not stationary at level
(ADF test statistics= -3.47, p= 0.0507). As it
confirmed the non-stationary at the initial
stage ADF test with breaks was employed.

That test results confirmed this series was sta-
tionary with breaks (Table 04).

The Bai-perron multiple breakpoint analysis
results were shown in Table 06. This results
has shown there were two significant structur-
al changes in this time series. This test has
divided the data series in to three regions and
as the second region and third region were not
statistically significant (2 vs. 3) we could ne-
glect the second region as well. This test con-
firmed the presence of a significant structural
break in April 2020.

Table 06: Multiple break point test for the USA series

Break Test F-statistic Scaled Critical
F-statistic Value**
Ovs. 1% 84.58 84.58 8.58
lvs. 2% 18.31 18.31 10.13
2vs. 3 2.026 2.026 11.14
Break dates:
Sequential Repartition
1 2020M04 2019M05
2 2019M05 2020M04

* Significant at the 0.05 level.
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The time series regressions were then applied
in many ways as done for the European Un-
ion trade flow; with constant, Covid-19 dum-
my, USA trade series with different time lags,
and interactions of Covid 19 and different
time lags of USA trade series. The best model
was selected based on the CUSUM square
test results and the lowest MAPE value and
shown by equation 02.

Exportys, = C + B Exportys, |, +B;Covid

Dummy

The results of time series regression for above
linear model is given in table 07. The Covid-
19 dummy in USA case has given a quite
large value with a negative sign (-71.94) and
it was statistically significant with a probabil-
ity value less than 0.05. It is evident that the
finfish exports of Sri Lanka to the USA has
had a negative impact due to Covid 19 pan-
demic and it was a reduction in 71.93 Mt per
month on average during the Covid-19 period
than the pre-Covid period.

To determine potential demand changes, the
EU and USA yearly food fish imports were
examined in three categories. Figure. 5A
shows that fresh fish imports (HS 0302) to the
United States have dropped dramatically in
2020 whereas the EU has not shown a signifi-
cant drop in demand during this period
(Figure 05). However, the United States has
increased its fresh fish imports in 2021 com-
pared to 2019. Figure. 5B depicts the import
behavior of HS 0303, frozen fish. According
to this graph, demand for frozen fish has be-
haved differently in the EU and the United

States. In any case, both countries have in-
creased their frozen fish imports in
2020.However, USA has drastically increased
their frozen fish imports in the year 2021 also
whereas the EU has dropped the frozen fish
importation drastically in 2021. The United
States has significantly increased its frozen
fish imports in 2021. In terms of fish fillets
and meats (HS 0304), the EU markets signifi-
cantly reduced their imports by 2020, and this
trend is expected to continue into 2021
(Figure. 5C). The scenario in the United
States was slightly different, with no signifi-
cant drop in demand in 2020 but a gradual
increase in 2021.

Overall, the USA seafood demand has shown
a different picture than that of the EU. Whit
et al, 2020 stated that the seafood importation
to the USA has marked a 37% drop during
this uncertain period especially during the ear-
ly Covid period. They also have estimated
that lock downs and social distancing rules
has influenced to put down the people visiting
to the USA seafood markets by 30% on aver-
age. Demand shift of USA food fish con-
sumption is highly evident as during the
Covid-19 period consumers all over the world
tend to buy food items with extended shelf
life ; preferably frozen forms as there were
extended period of lock downs (Anderson et
al, 2022). In Sri Lankan food fish export bas-
ket to the USA the lowest is the frozen fish
category (HS 0303) while the largest is fresh
fish (HS 0302) which was the mostly dropped
food fish item by the USA. This might had a
greater influence for the detected negative im-

Table 07: Time series regression results for USA

Variable Coefficient Std. Error  t-Statistic Prob.

C 91.59 24.59 3.72 0.00
Export USA.) 0.61 0.10 6.39 0.00
COVID Dummy -71.94 22.61 -3.18 0.00
R-squared 0.74

Adjusted R-squared 0.74

F-statistic 87.48

Prob(F-statistic) 0.00
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Figure 5: (A) HS 0302 importation to the EU and USA- 2017/2021 , (B) HS 0304 importation
to the EU and USA- 2017/2021, (C) HS 0303 importation to the EU and USA- 2017/2021

pact of Covid 19 on the USA food fish trade
flow from Sri Lanka.

The response from the EU was totally differ-
ent. Even European Commission states that
the Covid-19 crisis did not seem to have af-
fected significantly the demand side for sea-
food from the EU (European Commission
2021). Unlike US, even though EU has
dropped the importation of the HS 0304 prod-
uct category during the Covid-19 period it has
not put any significant impact on the exported
volume from Sri Lanka to the EU.

Surprisingly, unlike the USA's response to the
demand shift, the EU's decision to stop im-
porting products from the HS 0304 product
category during the Covid-19 period had no
significant effect on the total finfish import
from Sri Lanka to the EU.

CONCLUSIONS

The COVID-19 pandemic and resulting eco-
nomic crisis represent a global-scale disturb-
ance that is being felt across all sectors in-
cluding fisheries. Hence it is critical to assess
the impact of the Covid-19 outbreak on Sri
Lanka's finfish exports with special reference
to its key trading partners. Results discover

that, in terms of category-wise export, fish fil-
lets or other meat in the form of fresh, chilled,
or frozen are the dominant export items to EU
market while fresh fish is dominant for US
market. According to the time series plots,
overall trend of Sri Lankan food fish imports
to United State has showed a 56.5% and
72.5% downfall during 2020 and 2021 than
that of European market. Comparison between
pre and Covid-19 pandemic period, EU trade
flows disclosed that even the trade quantities
have dropped during the first quota of 2020,
thereafter it was notably increased while 2021
recorded the highest trade quantities of fin fish
than previous two years. In contrast, US trade
flows dropped significantly during pandemic
period compared to pre-Covid-19 period. This
mainly because the US having highly volatile
sea food sector, which is susceptible to shocks
and is positioned as a top global fish importer
and the exporter in sea food industry. Further
study discovered a structural change in US
finfish trade flow in April 2020 and it indi-
cates that the Covid-19 dummy was statistical-
ly significant in the time series regression,
with a coefficient value of -71.93 which im-
plies that Covid-19 has a negative impact on
finfish trade to the USA. Moreover, yearly
food fish imports were examined under three
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categories in order to assess the demand
changes during pandemic. Unlike in EU mar-
ket, fresh fish (HS 0302) import for US mar-
ket shown a significant dropped during 2020
and increased during 2021. Frozen fish (HS
0303) imports increased in both countries dur-
ing 2020 hence drastically increased in US
while significantly dropped in EU market
while Fish fillets imports dropped only in EU
market. Overall, the Covid-19 has a negative
impact on finfish trade to the USA. However,
no statistically significant impact from Covid-
19 was found in the case of finfish trade to the
EU.

The study underscores the significance of
market diversification as a strategy to mitigate
the impact of a pandemic. As evidenced by
the study's findings, the behavior of import
quantities varies across different markets. The
presence of a diverse array of buyers is crucial
because diversified markets enable countries
to navigate through crises by switching to al-
ternative buyers when established trading re-
lationships are disrupted. Furthermore, prod-
uct diversification emerges as another vital
aspect in addressing pandemic-related chal-
lenges. Existing literature indicates that dur-
ing the Covid-19 period, there was an increase
in homemade fish consumption compared to
dining at restaurants, highlighting changing
consumer preferences. To adapt to this shift, it
becomes imperative to adjust product quality
and packaging to cater to consumers' ease of
use in their homes. Additionally, strengthen-
ing the various actors within the seafood val-
ue chain is essential to effectively mitigate the
impact of a pandemic. This can be achieved
through measures such as vaccination pro-
grams, providing safety equipment, enhancing
sanitary facilities, and improving quality certi-
fication processes. These efforts collectively
contribute to greater resilience in the face of
future unforeseen crises.

RECOMMENDATIONS AND FUTURE
RESEARCH DIRECTIONS

Study recommended to investigate the coun-
try-specific product sensitivity at the individu-
al product level in future research rather con-
sidering regional market as a whole. Study
also suggest to incorporate aspects such as

potential post-outbreak situation and the eco-
nomic crisis followed by Covid-19 pandemic
and geopolitical aspect in to consideration.
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