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Abstract: This study examines the determinants of seafood exports from Tiirkiye and Norway for the period 2005-2024 using a panel gravity model. The
study uses the GDP of both importing and exporting countries, the distance between the countries, the quantity of seafood production, the real exchange rate
index, and whether the importing country is an EU member as determinants of trade. To represent a broad market, the 20 countries with the highest net import
volume in world seafood trade (HS-03) were selected as importing countries. The findings indicate that both the income of the exporting country and the
income of the importing country positively affect trade for both countries. The real exchange rate was found to be a significant determinant for both countries.
It was concluded that a country's EU membership negatively impacts Tiirkiye's exports while positively impacting Norway's exports. Furthermore, the findings
suggest that Turkiye has additional export potential in several importing markets, whereas Norway's actual exports are already close to or above the model-
predicted levels in many major destinations.
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Oz: Bu calisma, panel cekim modeli kullanarak 2005-2024 dénemi igin Tiirkiye ve Norveg'in deniz Griinleri ihracatinin belirleyicilerini incelemektedir.
Calismada, ithalati ve ihracatgi tilkelerin GSYiH'si, iilkeler arasindaki mesafe, deniz iiriinleri {iretim miktari, reel déviz kuru endeksi ve ithalatgi tilkenin AB
lyesi olup olmamasi ticaretin belirleyici parametreleri olarak kullanilmistir. Genis bir pazari temsil etmek icin, diinya deniz drinleri ticaretinde (HS-03) en
ylksek net ithalat hacmine sahip 20 ilke pazar tlke olarak segilmistir. Bulgular, hem ihracatci tlkenin gelirinin hem de ithalatgi tlkenin gelirinin her iki Glke
icin de ticareti olumlu yonde etkiledigini géstermektedir. Reel doviz kurunun her iki Ulke i¢in de énemli bir belirleyici oldugu bulunmustur. Bir tlkenin AB
Uyeliginin Turkiye'nin inracatini olumsuz, Norveg'in ihracatini ise olumlu yonde etkiledigi sonucuna variimistir. Ayrica, bulgular Tirkiye'nin bazi ithalatgi tlke
pazarlarinda ek ihracat potansiyeline sahip oldugunu, Norveg'in ise birgok ana pazarda model tarafindan tahmin edilen diizeye yakin veya bu diizeyin lizerinde

ihracat gerceklestirdigini gostermektedir.

Anahtar kelimeler: Su irinleri ticareti, yergekimi modeli, ihracat potansiyeli, Tirkiye, Norveg

INTRODUCTION

A significant portion of global seafood production enters
international trade and has an important place in animal-
derived food trade (Natale et al., 2015). According to FAO
(2024), aquaculture has grown considerably, while capture
fisheries have remained relatively stable. In this study, the
broad macro-level aquatic product trade presented by FAO is
narrowed down to products classified under HS-03 (fish and
crustaceans, molluscs and other aquatic invertebrates) in order
to ensure consistency in the empirical analysis. The global
trade value of this product group reached a record level in
2022, approaching $150 billion, but decreased to around $140
billion in 2024 (ITC, 2026).

The increasing share of seafood production entering
international trade is supported by cold-chain logistics, lower
transportation  costs, rising consumer demand, and
improvements in production and logistics technologies (Asche
et al., 2015; Arisoy et al., 2021). Free trade agreements are
also considered among the factors that can affect seafood
exports (Xia et al., 2025). In high-income markets, seafood
exports are shaped by price, demand, food safety
requirements, and market access conditions. SPS/TBT-related
procedures, including documentation, certification, testing, and

inspections, can create additional entry costs, especially for
smaller firms (Bellmann et al., 2016; Kareem, 2016). Since
seafood products are highly perishable, border delays and
cold-chain disruptions can also reduce product quality and
profitability (Moisé and Sorescu, 2021).

Recent growth in seafood trade, however, cannot be
attributed mainly to a comparable expansion in capture
fisheries. Instead, sectoral evidence points to higher output
particularly through aquaculture enabled by improvements in
production techniques (Arisoy et al., 2021; Asche et al., 2015).
A broadly similar pattern is observed in both Turkiye and
Norway. While neither country has seen a significant increase
in the total amount of seafood from fishing, aquaculture has
expanded and increasingly supported export supply, becoming
one of the main drivers of trade growth in the sector (Gultekin
etal., 2022; Straume et al., 2024).

Seafood demand is generally higher in developed
economies, where purchasing power and average seafood
prices are also higher (Kusat, 2020). At the same time, quality
differences and processing levels affect trade patterns and
value creation in seafood markets (Asche et al., 2015; Wang et
al., 2023; Bellmann et al., 2016).
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Europe and Asia are among the main regions in global
seafood exports, and a large share of high-income-country
exports goes to other high-income markets (FAO, 2024). This
pattern is relevant to the Linder hypothesis, which relates trade
to similarities in economic structure and demand conditions
between trading partners (Herianingrum et al., 2024).

In total aquatic product trade (algae, aquatic animals and
aquatic plants), China is in the leading position, while Norway
is in second place. However, in the Harmonized System (HS)
coding, Norway has maintained its leading position in HS-03
seafood exports (Fish, crustaceans, molluscs and other
aquatic invertebrates) from 2020 to the present, and its HS-03
seafood exports exceeded 15 billion dollars in 2025. Tiirkiye's
HS-03 seafood exports, which were 54 million dollars in 2001,
broke a record by approaching 2 billion dollars as of 2024 (ITC,
2026).

Gravity model applications in seafood and fishery trade
generally relate export flows to exporter and importer income,
market size, geographical distance, production capacity,
technical measures, and trade arrangements. Natale et al.
(2015) identify production, consumption, population, income,
trade agreements, and distance as relevant variables in
aquaculture and seafood-related trade. Shepotylo (2016) and
Kareem (2016) show that SPS and TBT-related measures can
affect market entry and export performance, while Straume et
al. (2020) and Asche et al. (2021) emphasize the role of
distance and transportation costs in seafood products with high
perishability. Studies focusing on Tirkiye also point to importer
income, production capacity, population size, and distance as
relevant determinants of fishery exports (Glltekin et al., 2022;
Alnour and Onden, 2023). However, comparative studies that
apply the same market set and model structure to exporters
with different sectoral positions remain limited.

This study examines the determinants and export potential
of Turkiye and Norway in HS-03 seafood trade using a panel
gravity model. Norway is included as a mature and high-
performing seafood exporter, while Tiirkiye is considered a
growing exporter with increasing seafood supply and proximity
to European markets (FAO, 2024; Arisoy et al., 2021; Giltekin
et al.,, 2022). The comparison focuses on the 20 largest net
importing countries in order to evaluate both exporters within

Table 1. Variables information

the same destination-market group and to identify how their
export determinants and market potentials differ.

MATERIALS AND METHODS
Data set

In this study, a Gravity Model based on panel data was
utilized to evaluate the seafood export potential of Ttrkiye and
Norway, covering 20 net importing countries from 2005 to
2024. The selected destination markets include EU members,
a recent EU member, and non-EU markets from different
regions. Belgium, France, Germany, Italy, Portugal, Spain, and
Sweden are EU members throughout the sample period, while
Poland joined the EU immediately before the sample period.
The non-EU group includes Switzerland, Ukraine, and the
United Kingdom from Europe; China, Hong Kong, Israel,
Japan, Korea, Singapore, Thailand, and the UAE from Asig;
and the United States from North America. The sample
was restricted to the 20 largest net importing countries in order
to focus on the main demand-side markets in global seafood
trade and to maintain a comparable destination group
for Tlrkiye and Norway. This threshold was preferred to
capture major importing markets while avoiding a highly
dispersed sample of small and irregular trade partners.
Nevertheless, the use of this threshold is a methodological
choice. While the basic model included export volumes, GDP,
and geographical distance, the second stage involved an
augmented gravity model. This extended version incorporated
importing countries' local fish production, real exchange rates,
population differences, and EU membership dummies. Table 1
presents the comprehensive definitions, econometric
specifications, and data sources for all variables used in the
analysis.

Pop_dif denotes the absolute difference between the
exporter's and importer's populations and is transformed into
logarithmic form after taking the absolute value. REER is used
as an exporter-specific annual real effective exchange rate
index rather than a bilateral exchange-rate variable; thus, the
Tirkiye and Norway models use the annual REER indices of
the respective exporting countries. EU takes the value of 1 if
the importing country is an EU member in year t, and 0
otherwise.

Variable Definition Source
Exp Fish and crustaceans, molluscs and other aquatic invertebrates’ exports (US$) TradeMap
Gdpi Exporter GDP (constant 2015 US$) World Bank
Gdp; Importer GDP (constant 2015 US$) World Bank
Dist; Distance between the exporting and importing countries (km) CEPII
Product Capture fisheries production (metric tons) World Bank
Pop_dif |Exporter Population - Importer Population| World Bank
Reer Real exchange rate index Bruegel
EUj European Union membership dummy of importing country j in year t Author
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Model

The gravity model, used to analyze the determinants of
international trade, is frequently preferred in empirical studies.
Based on Newton's universal law of gravitation, this model
explains trade flows primarily through two main components:
economic size (GDP) and geographical distance between
countries (Capoani, 2023). In the literature examining bilateral
trade relations, this approach has become one of the most
widely used models due to its high predictive power in
estimating trade volume (Head and Mayer, 2014).

The gravity model, first developed by Tinbergen (1962)
based on Newton's universal law of gravity, analyzes trade
between partners. In physics, any particle of matter in the
universe attracts any other particle with a gravitational force
that is directly proportional to the product of their masses and
inversely proportional to the square of the distance between
them. Newton's universal law of gravity states that particles
attract each other in proportion to their sizes and the distance
between them. Similarly, in international trade, partners trade
in proportion to their economic sizes and the distance between
them (Tinbergen, 1962). The universal law of gravity in physics
is represented by the model in Equation 1.

M * M; (1
Fj=6——>=

In Equation 1, F;; represents the gravitational force, M;
and M; represent the interacting masses, d;; represents the

geographical distance between the centers of the two masses,
and G represents the universal gravitational constant.

According to the gravity model, there is a positive
correlation between international trade flows and countries'
market sizes. When the model is applied to foreign trade, the
main focus of the analysis is on countries' economic sizes. The
second key factor included in the model is geographical
distance, which represents transportation costs. While
economic size is a factor that increases international trade,
distance emerges as an inhibiting factor (Masood et al., 2023).
In this context, the application of the gravity model to
international trade is presented in the model in Equation 2.

Y; B (Y. Bz
Xij = ﬁo%
(D)

In Equation 2, X;; represents the international trade flow
between two countries, Y; represents the economic size of the
exporting country, Y; represents the economic size of the
importing country, and D;; represents the geographical
distance between the two countries (Deardorff, 1995). Since
the model is inherently multiplicative, it is difficult to directly
estimate and interpret the parameters (Islam et al., 2024).
Therefore, the model has been transformed into the form
shown in Equation 3 through a traditional logarithmic
transformation, which allows the coefficients to be interpreted

(2)

as elasticities and provides a linear form (Zhai, 2023).
lnX” = .80 + ’BllnYl + ‘lenYI - ’B3lnDIST” + gij,t (3)

The variable X;; in Equation 3 represents the bilateral
trade flow between countries i and j; t represents the time
dimension (year). The constant term B, in the equation
represents the error term ¢;; .. The negative sign in front of 3,
the coefficient of the distance variable, indicates that
geographical distance is a resistance factor on bilateral trade
volume. In this study, the basic gravity model was used in panel
data format as shown in Equation 4.

lnEXPij’t = BO + ,BllnGDPi’t + ,lenGDPj't -
B3InDIST;; + Bylnproduct;j; + Pslnreer;; + 4)
Bﬁlnpopdifij’t + Breud;+v+ g;

In Equation 4, EXP;;, denotes the volume of seafood
exports from country i to country j at time t. The variables
GDP;, and GDP; , represent the Gross Domestic Products of
the exporting and importing countries, respectively, serving as
proxies for economic mass. Potential endogeneity between
GDP and trade flows may arise in gravity models. However,
since this study focuses on sector-level seafood exports rather
than total trade flows, the risk of reverse causality from HS-03
exports to aggregate GDP is expected to be limited. Seafood
exports account for a relatively small share of the aggregate
GDP of both Trkiye and Norway; therefore, GDP is used as a
standard economic-mass variable in line with the gravity model
literature.

DIST;; accounts for the geographical distance between
the trading partners. To capture broader sectoral and
macroeconomic dynamics, several control variables are
included: product;, signifies the domestic fisheries
production of the importing country, reer;;, represents the
real effective exchange rate, and pop_dif;;, reflects the
population differential between the exporter and importer. To
control for the impact of similarities in market structure, scale,
and demand between the two countries on foreign trade flows,
the Inpop_dif variable was included in the model. The design
of this variable is related to the Linder-type argument that
structural and demand-side similarities between countries may
encourage trade. While the classical Linder approach focuses
on per capita income similarity, this study prefers a model
based on population size to capture market and scale
asymmetries. REER data is an index reflecting the change in
relative price and cost indicators of a country's currency against
a specific basket of trading partners (Bruegel, 2026). In this
study, REER was used as an annual macroeconomic
competitiveness indicator for the exporting country. Therefore,
Tirkiye's annual REER index was considered in the Turkiye
model, and Norway's annual REER index was considered in
the Norway model. Additionally, eu_d; is a dummy variable
indicating the importing country’s European Union membership
status. Finally, v denotes the country-specific fixed effects, and
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&;j,¢ represents the stochastic disturbance term. Anderson and
van Wincoop (2004) emphasize that the inclusion of
multilateral resistance terms in the model is necessary for
accurate estimation of bilateral trade flows. However, in cases
where the analysis is based on the relationships of a single
focus country with its trading partners (one-to-many panel
structure), as in this study, the simultaneous use of time-
varying fixed effects for both exporters and importers leads to
an econometric multicollinearity problem. To overcome this
methodological limitation and minimize the biases that
multilateral resistances may create (omitted variable bias),
importer fixed effects have been included in the empirical
model. In this way, unobservable characteristics specific to
importing countries, which do not change significantly over
time, have been controlled.

Measuring trade potential

The model in Equation 5 was used to estimate the export
potential of Tirkiye and Norway to net seafood importing
countries. According to this model, trade potential is calculated
by comparing the actual value of trade to its estimated value
(Guo and Mai, 2023).

EXP;j,
- EXPj;, (6)

Equation 5 shows A the export potential, EXP;; the actual
export value, and EXP;; the export value estimated from the
gravity model. If the result of this equation is greater than 1, it
indicates that the country's export potential has been realized;
if it is less than 1, it indicates that there is potential for export
expansion.

The absolute difference between potential and actual
export value is used to classify countries with high export
expansion potential for Tirkiye and Norway. A positive value
obtained from the calculation indicates the existence of
untapped export potential and the possibility of increasing
exports in the future. Conversely, a negative value indicates
that actual exports are above the level predicted by the gravity
model and that the relevant market is performing better than
the model's predictions (Batra, 2006).

RESULTS

In panel data models, the natural logarithm of the series is
taken to linearize the multiplicative model, and the data is
analyzed using the Ordinary Least Squares (OLS) method.
However, the OLS estimator assumes that the error term has
constant variance (Kaplan, 2016). However, this assumption
may not always be correct (Westerlund and Wilhelmsson,
2011). Santos Silva and Tenreyro (2006) stated that when the
OLS estimator is used in the presence of heteroscedasticity,
the results may be biased and inconsistent (Yotov et al., 2016).
On the other hand, trade data often contains values with zero
observations. If there are zero observations in the series, when
the natural logs of the series are taken and the OLS estimator

is used, the information contained in the zero trade flows is lost
(Eichengreen and Irwin, 1998). Furthermore, if the distribution
of zero values is non-random, deleting these observations lead
to a sample selection problem (Burger et al., 2009). To overcome
these issues, the Poisson Pseudo Maximum Likelihood (PPML)
estimator has been proposed in the literature.

According to Santos Silva and Tenreyro (2006), the PPML
estimator is one of the most important solutions that addresses
the issues of heteroskedasticity and zero trade. The PPML
estimator provides unbiased estimates in cases of
heteroscedasticity, assigns equal weight to all observations,
and the mean is always positive (Westerlund and Wilhelmsson,
2011). For these reasons, the PPML estimator was adopted as
the primary econometric technique in this study. Table 2
presents the empirical results of the gravity model estimations
for Tlrkiye's seafood exports.

Table 2. Results of the gravity model for Ttirkiye

Export Coefficient ~ Std. Err. z P>|z|
Lndist -0.8819 09917  -0.89 0.374
Ingdp_o 1.8965*** 0.2596 7.31  0.000
Ingdp_p 1.2477% 0.4588 272 0.007
Lnproduct -0.3302* 0.1737 190 0.057
Lnreer 0.8970*** 0.3307 271  0.007
Inpop_dif 2.1487* 0.7400 2.90 0.004
eu_d -0.5910*** 0.1530  -3.86 0.000
Pseudo R2 0.90

Country fixed effects Yes

= p<0.01, ** p<0.05, * p<0.1

According to the results in Table 2, it was determined that
the geographical distance between Tirkiye and importing
countries does not have a statistically significant effect on
Turkiye's seafood exports. On the other hand, it was found that
a 1% increase in TUrkiye's economic size increases seafood
exports by 1.89%. This finding can be explained by the fact that
the growth of the Tiirkiye’'s economy can positively affect
export volume through the increase in production capacity. At
the same time, as the income level of importing countries
increases, the demand for seafood from Tirkiye increases. It
was concluded that a 1% increase in the GDP of the importing
country increases seafood exports by 1.24%. Itis seen that the
increase in fish production in the importing country has a
negative effect on exports. When the partner country increases
its own production, its need for imports decreases (import
substitution), and Tiirkiye's share in the relevant market
decreases. It was found that a 1% increase in the real
exchange rate increases seafood exports by 0.89%. Increases
in real exchange rates provide Tirkiye with an advantage in the
prices of seafood products subject to export, thus ensuring
global competitiveness. An increase in the population
difference between the partner country and Tlrkiye has been
shown to have a positive correlation with TUrkiye's seafood
exports. An increase in the importing country's population, or a
larger population than Tirkiye's, indicates a greater number of
potential consumers in that market. The fact that HS-03
products are not covered by the EU-Tiirkiye Customs Union is
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related to this situation. Therefore, market access conditions
and border requirements for these products may differ from
those applied to goods within the Customs Union framework.
In contrast, Norway's access to the EU market is shaped by its

Table 3. Countries with export potential for Tiirkiye (Million $)

broader institutional relationship with the EU and specific
regulations governing seafood trade; this may lead to relatively
lower restrictions for some product groups. The export potential
estimates for Tlrkiye are presented in Table 3.

Countries Actual exports Calculated exports Export potential ratio Additional export potential
Hong Kong 0.392 2.6 0.15 2.2
Sweden 0.076 0.464 0.16 0.388
Switzerland 0.956 3.3 0.29 2.3
China 21 6.5 0.32 44
Israel 14.8 355 042 20.7
Germany 74.0 121.8 0.61 478
Spain 53.2 81.1 0.66 279
Belgium 15 2.11 0.72 0.579
Thailand 21 29 0.75 0.720
Singapore 0.642 0.832 0.77 0.189
United Kingdom 157.9 179.8 0.88 219
France 26.7 26.9 0.99 0.242
UAE 379 36.3 1.04 -16
Italy 2117 185.6 1.14 -26.1
Poland 20.1 16.9 1.19 -3.2
Japan 111.2 90.2 1.23 -21.0
USA 86.1 69.6 1.24 -16.5
Korea, Republic of 39.3 30.3 1.30 9.0
Portugal 35.7 26.6 1.34 9.1
Ukraine 19.6 11.3 1.73 -8.3

According to the results in Table 3, Hong Kong and
Sweden have the highest potential difference between actual
and calculated exports. It is observed that only 15% of the
export potential to Hong Kong and 16% to Sweden has been
utilized. However, even if the potential of these two markets
were fully utilized, they still represent a limited share of
Tiirkiye's total seafood exports. Seafood exports to China were
$2 million, while calculated exports were at the level of $6.5
million. It is seen that Tlrkiye is significantly below its
calculated potential in these markets and has not sufficiently
penetrated them. On the other hand, while export volumes are
high for Germany, Spain, the United Kingdom, and Israel, there
is still additional potential. Specifically, an additional export
potential of $48 million for Germany, $27 million for Spain, $21
million for the United Kingdom, and $20 million for Israel has
been calculated. Tirkiye's seafood exports to France are quite
close to the potential export level predicted by the model. This
indicates that Tirkiye's current trade performance in the
French market is largely consistent with the level predicted by
the gravity model. Table 4 presents the PPML estimation
results for Norway's seafood exports.

According to the results in Table 4, a 1% increase in
distance between Norway and the importing country was found
to reduce seafood exports by 0.33%. Distance, one of the most
significant barriers in seafood trade, restricts exports due to the
perishable nature of the products and high cold chain costs,
but this effect was limited for Norway. A 1% increase in
Norway's economic size was found to increase seafood
exports by 3.29%. This effect is greater when compared to
Tirkiye. A strong positive relationship was found between the

size of the Norwegian economy and seafood exports. At the
same time, as the income level of importing countries
increases, the demand for seafood exported from Norway also
increases. A 1% increase in the importing country's GDP was
found to increase seafood exports by 0.70%. An increase in
fish production in the importing country was found to have no
statistically significant effect on exports. A 1% increase in the
real exchange rate was found to increase seafood exports by
0.99%. The study concluded that the increasing population
difference between the partner country and Norway has no
statistically significant impact on Norway's seafood exports.
The fact that the importing country is an EU member state
positively affects Norway's seafood exports. For Norway, EU
destinations are associated with higher export flows. This is
consistent with Norway’s long-running trade ties with Europe
and the institutional arrangements that shape access to these
markets. These results indicate that the dynamics of seafood
exports differ between Norway and Tirkiye. Countries with
export potential for Norway are presented in Table 5.

Table 4. Results of the gravity model for Norway

Export Coefficient ~ Std. Err. z P>|z|
Lndist -0.3313*** 0.0586 -5.65 0.000
Ingdp_o 3.2997*+ 0.4474 7.38  0.000
Ingdp_p 0.7073** 0.1992 3.55  0.000
Lnproduct 0.0642 0.0795 0.81 0573
Lnreer 0.9977* 0.1888 528 0.000
Inpop_dif -0.2804 04386 -064 0523
eu_d 0.1818** 0.0607 2.99  0.003
Pseudo R2 0.93

Country fixed effects Yes

5 <001, ** p<0.05, * p<0.1
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Table 5. Countries with export potential for Norway (Million $)

Countries Actual exports Calculated exports Export potential ratio Additional export potential
Switzerland 379 55.5 0.68 17.6
Singapore 77.0 109.7 0.70 327
France 982.2 1368.3 0.72 385.9
Hong Kong, China 134.2 181.2 0.74 47.0
Sweden 3775 504.4 0.75 126.9
Portugal 489.8 627.1 0.78 137.3
Poland 1660.3 2043.6 0.81 383.3
Germany 514.7 592.0 0.87 773
United Kingdom 711.4 798.0 0.89 86.6
Japan 470.7 481.8 0.98 11.1
China 864.7 881.5 0.98 16.8
Belgium 1341 134.7 1.00 0.660
Israel 2125 194.5 1.09 -18.0
Spain 809.8 738.3 1.10 -711.5
USA 1160.0 1050.0 1.10 -110.0
Italy 678.0 595.1 1.14 -82.9
Ukraine 243.7 2024 1.20 -41.3
Thailand 282.9 203.3 1.39 -79.6
Korea, Republic of 481.7 3441 1.40 -137.6
UAE 943 57.8 1.63 -36.5

According to the results in Table 5, the countries included
in the analysis constitute the main markets for Norway's
seafood exports. In many of these countries, Norway's exports
are quite close to the calculated potential. Indeed, the USA,
Italy, Ukraine, South Korea, and the UAE can be listed as
countries where the market potential is largely utilized for
Norway, as it is for Turkiye. On the other hand, Poland and
France, in particular, hold significant additional export potential
for Norway. Accordingly, an export potential of $383 million is
projected for Poland and $385 million for France. When
compared with the model predictions, it is seen that the actual
exports to the South Korean and US markets exceeded the
calculated potential. In this context, exports to South Korea
amounted to $137 million and to the US to $110 million,
exceeding the calculated exports.

DISCUSSION

Especially in the seafood trade, which is more sensitive to
transportation costs due to cold chain and time sensitivity,
market selection and logistics planning decisions become more
decisive. In this context, this study compares the seafood
exports of Norway and Turkiye using a panel gravity model with
HS-03 data, focusing on a common set of main net import
markets. The results show that both exporters are generally
influenced by similar determinants, but the strength and, in
some cases, the sign of these influences differ between the
countries. The importing country being an EU member reduces
Tiirkiye's exports while increasing Norway's. This EU or non-
EU difference may partly relate to product specific border
requirements and compliance practices in seafood trade.
Consumer preferences and taste differences could also matter,
but these channels are not directly tested in the present setting.

The differences between Tlrkiye and Norway can also be
explained by the structure of seafood trade itself. Previous
gravity-based studies emphasize that distance, importer
income, food safety standards, SPS/TBT measures, and trade

arrangements may affect seafood exports with different
strengths depending on product type and exporter capacity
(Natale et al., 2015; Shepotylo, 2016; Kareem, 2016; Straume
et al., 2020; Asche et al., 2021). In this study, Tlrkiye's
negative EU coefficient and Norway’s positive EU coefficient
suggest that the same destination-market characteristic may
operate differently for exporters with different institutional
access, product positioning, and compliance capacity. This
interpretation is also consistent with the export-potential
results, where Turkiye still has room for expansion in several
large European markets, while Norway appears closer to its
predicted level in many core destinations.

It was determined that the geographical distance between
Turkiye and importing countries does not have a statistically
significant effect on Trkiye's seafood exports. A 1% increase
in distance between Norway and the importing country was
found to reduce seafood exports by 0.33%. On the other hand,
it was found that a 1% increase in TUrkiye's economic size
increases seafood exports by 1.89%. At the same time, as the
income level of importing countries increases, the demand for
seafood from Trkiye increases. It was concluded that a 1%
increase in the GDP of the importing country increases seafood
exports by 1.24%. It is seen that the increase in fish production
in the importing country has a negative effect on exports. When
the partner country increases its own production, its need for
imports decreases (import substitution), and Tirkiye's share in
the relevant market decreases. It was found that a 1% increase
in the real exchange rate increases seafood exports by 0.89%.
Increases in real exchange rates provide Tilrkiye with an
advantage in the prices of seafood products subject to export,
thus ensuring global competitiveness.

A 1% increase in Norway's economic size was found to
increase seafood exports by 3.29%. The fact that the importing
country is an EU member state positively affects Norway's
seafood exports. The findings are consistent with the gravity
literature, which shows that trade flows are positively correlated
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with economic size and demand magnitude, and negatively
correlated with transportation costs (the distance effect is not
statistically significant for Tirkiye) and administrative/technical
barriers (Anderson and van Wincoop, 2004; De Benedictis and
Taglioni, 2011; Natale et al., 2015; Asche et al., 2021; Phat and
Hanh, 2022). From a sectoral perspective, EU markets are
typically characterized by stricter food-safety and SPS/TBT-
related procedures, which can raise compliance costs and
make border processes more binding for cold-chain, time-
sensitive products. Taken together, the negative EU effect for
Tirkiye points to a competitiveness gap that is likely tied to
compliance intensity-especially food safety requirements,
documentation, and border procedures that matter more in cold-
chain trade. In practical terms, this suggests that Tlrkiye's
regulatory and process alignment with EU expectations may still
be insufficient in some dimensions, even if the data here do not
allow us to isolate which specific requirement drives the result.

Beyond the determinants, the export potential estimates
help to pinpoint where additional expansion remains feasible.
Therefore, concretely demonstrating which factors shape flows
in seafood exports and which countries have additional
potential can be guiding for both policy and firm strategies.

CONCLUSION

The most obvious point of difference emerges in access to
Europe: EU destinations are associated with lower Ttrkiye’s
export flows, while Norwegian exports are associated with
higher amounts. This pattern may reflect differences in market
access conditions and compliance-related requirements in EU
destinations. Factors such as consumer preferences and
product market fit could also play a role, but these mechanisms
are not directly tested here. Given the level of aggregation in
the HS-03 dataset, examining them empirically remains
outside the scope of the present study.

Export potential estimates also reveal the details of
competition between countries. According to the model
established using Tirkiye as an example, it appears that
further capacity expansion is possible, particularly in large
markets such as Germany, Spain, the UK, and Israel. On the
other hand, exports to France are almost at the model-
predicted level, indicating that Turkiye’'s current trade
performance in this market is largely consistent with the
benchmark estimated by the gravity model. In summary, the
estimates collectively show that Tlrkiye has remaining export
potential, but this potential is concentrated in certain countries
and not widely distributed across destinations.

A significant portion of the countries in the sample are
already core markets for Norway. Actual exports are already
close to or above the model-predicted levels in several core
markets such as the US, Italy, Ukraine, South Korea, and the
UAE. This suggests that Norway performs above the gravity-
model benchmark in these destinations. Nevertheless, Poland
and France stand out as two markets where the possibility of
expansion remains more pronounced for Norway. In other
words, the pursuit of growth may come more from deepening
in selected markets rather than from new markets.

When we consider the two countries together, it appears
that export growth in Tirkiye is more linked to demand
conditions and price competition; while in Norway, scale,
market access, and technical/institutional adaptation capacity
offer a stronger explanation. Therefore, Turkiye's
competitiveness in the EU market depends on price conditions
as well as compliance with technical requirements, food safety
standards, and cold-chain reliability. For Norway, the short-
term goal is to maintain a rational target volume; and in markets
where the potential remains more visible, such as Poland and
France, the goal is to continue gradual growth. In future
studies, further detailing HS-03 into more specific product
forms and addressing processed products (HS-16) separately
could make it possible to more clearly test through which
product channel this differentiation occurs.

Although regional trade agreements and the effects of EU
membership on trade are dynamic processes that unfold over
time, in this study, EU membership is represented by a dummy
variable indicating membership status in the relevant years.
This approach cannot adequately reflect the pre-membership
expectation effects and the post-membership harmonization
process, but rather measures the average long-term impact of
membership. In particular, the fact that some countries joined
the EU at the beginning or just before the sample period makes
it difficult to separate the dynamic effects. Therefore, future
studies should examine the time-spread effects of integration
processes using lagged panel data methods.
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