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Nevra ALHAS EROGLU,Bakiye KILIC TOPUZ

THE GROWTH TRENDS AND FORECASTING OF TURKISH
FISHERY SECTOR

ABSTRACT

The aim of this research was to forecast Turkish fishery sector for an outlook of
2024-2028 period and introduce the growth trends in order to evaluate the fishery
sector with policy implications. The fishery production, net export, processed pro-
duct and per capita consumption series of 1981-2023 were used in projections and
modelled with double exponential smoothing method. It was forecasted that pro-
duction would increase by 13.9 % and reach 1,151,226 tons by 2028 with respect to
2023. Accordingly, net export would increase by 42.6 % and reach 237,989 tons by
2028 with respect to 2023. The forecasting results showed that processed product
would reach 151,595 tons whereas per capita consumption would be 7.62 kg by
2028. The rise of both production and net export is expected to be resulted from
aquaculture. On the other hand, slight change in processed product was caused by
decreasing share of catching and rise of export. This study concluded that aqua-
culture support policy of Tiirkiye has significant impact and aquaculture would be
key element of fishery production and net export in the near future. Therefore, the
continuity and improvement of these policies is of vital importance.

Keywords: Fishery sector, Forecasting, Double exponential smoothing, Policy,
Tiirkiye.

ek

TURKIYE’'NIN BALIKCILIK SEKTORUNDEKI GELISMELER
VE TRHMINLER

Oz

Bu aragtirmanin amac, Tiirkiyede balikcilik sektoriine iligkin 2024-2028 done-
mi tahmini ve gelismeler 151g1nda sektériin degerlendirilmesidir. Balik¢ilik sekto-
riinde 1981-2023 dénemine iliskin tiretim, net ihracat, islenen {iriin ve kisi bagina
titketim verileri kullanilmis olup, seriler ift {istel diizeltme yontemi ile modellen-
mistir. Arastirma sonuglarina gore iiretimin 2028 yilinda 2023 yilina gore % 13.9
artarak 1,151,226 tona ulasacagi, net ihracatin ise % 42.6 gore artarak 237,989 tona
ulagacag beklenmektedir. Model tahminleri 2028 yilinda islenen iiriin miktarinin
151,595 ton ve kisi bas: tiikketim miktarinin 7.62 kg olacagini gostermektedir. Aras-
tirma sonuglarina gore liretim ve net ihracattaki artisin yetistiricilik kaynakli olup,
islenen tiriindeki degisim ise tiretimde avciligin payinin azalmasi ve ihracatin art-
masindan kaynaklanmaktadir. Bu arastirma, Tiirkiyede yetistiricilik desteklerinin
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onemli etkisinin oldugunu ve yetistiriciligin, yakin gelecekte balik iiretimi ve net
ihracatin temel unsuru olacagini gostermektedir. Bu nedenle, destekleme politika-
larinin devamlilig ve gelistirilmesi biiyiik 6nem tagimaktadur.

Anahtar Kelimeler: Balik¢ilik, Tahmin, Cift tistel diizeltme, Politika, Tiirkiye

%

1. INTRODUCTION

Total fisheries and aquaculture production reached a record level of 214 mil-
lion tons in 2020, largely due to the growth of aquaculture, particularly in Asia.
The international trade of fisheries and aquaculture products generated around
USD 151 billion in 2020, down from the record of USD 165 billion in 2018 mainly
due to the outbreak of COVID-19. Official statistics indicated that world fishery and
aquaculture production reached almost 185 million tons by 2022 and FAOs fisheries
and aquaculture outlook for to 2030 projected increase in production, consumption
and trade, in spite of slower growth rates. Total production of aquatic animals was
expected to reach 202 million tons in 2030, thanks mainly to sustained growth of
aquaculture. On the other hand, world capture fisheries were projected to increase
by 6 % during the 2020-2030 period, as a result of improved resource management,
underfished resources, and reduced discards, waste and losses (FAO, 2022).

Fishery sector was supported in the world in the last fifty years and Turkey was
also adapted to this trend since 2000. Turkish fishery policy has started to be regu-
lated with European Union under Chapter 13 which consisted Common Fisheries
Policy (CFP) and CFP consisted four main policy areas as: i) Conservation and con-
trol policy (fisheries management), ii) structural policy, iii) marketing policy and
iv) international policy (Anonymous, 2022). In this context, Turkish support policy
for fishery sector could be classified into three categories as: i) supports to improve
aquaculture and enhance production, ii) supports to ensure a sustainable fisheries
sector and to create a balance between the fish catching activities and reproduction
of fish stocks and, iii) supports by different governmental organizations via inter-
est rates and tax deductions (Anonymous, 2017). For the first support category,
aquaculture supports have started to grant since 2003 and it has had significant
impact on development of aquaculture and production. In the period of 2003-2018,
aquaculture producers were granted 1.28 billion TL. For the second support cate-
gory, vessels which ceased catching and decertified were started to be granted by
2012 and 1,264 vessel license were decertified in 2012-2018 period and totally 165
million TL was granted. For the last support category, vessels could use tax-free fuel
since 2004 and total amount of these taxes were 1.87 billion TL for the period of
2004-2018 (TAGEM, 2019). Besides, coastal fishing was also supported since 2017
in order to realize sustainable management with recording (Anonymous, 2017).
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In this context, fishery sector is essential for Tiirkiye because of geographical
condition as being a peninsula country with 8,333 km coast and having great po-
tential in fishery. In 2022, Tiirkiye produced almost 0.5 % of total world fish and
the share of the country has increased year by year. Nevertheless, fishery sector had
serious fluctuations in time. Turkish Statistical Institute (TURKSTAT) stated that
Tiirkiye produced 1,010,346 tons of fishery products in 2023. Of total, the share
of catching was 45 %, including 38.3 % sea fish, 3.3 % other sea products and 3.4
% fresh water products whereas the share of aquaculture was 55 % (TURKSTAT,
2024). Fishery production increased by 2.1 times in the last 43 years-period, from
1981 to 2023. Nevertheless, the rise of fishery production was considerably result-
ed from the aquaculture, which increased by 181 times in the specified period.
The tendency of production evolved from catching to aquaculture showed globally
correct variation (Anonymous, 2023). Tirkiye is also a net exporter country on
fishery products thanks to the rise of aquaculture and development of product pro-
cess technologies. By the way, processed product increased by two times in 1981-
2023 period, which contributed to the growth of net export. Although domestic
consumption increased by 1.8 times in the last four decades, the rate of population
also increased by 1.9 times which caused per capita consumption not to seriously
change. These statistics showed some structural inferences about fishery sector in
Tiirkiye and necessitate some statistical projections in order to evaluate the current
situation and consider future prospect. Therefore, forecasting of fishery statistics is
of vital importance and statistics should be evaluated in terms of these projections
and the policies should also be handled to assess this sector.

Much effort of literature has been devoted to forecast production and for-
eign trade of fishery in Tiirkiye (Saygi et al., 2011; Candemir and Dagtekin, 2020;
Demir and Aksoy, 2021). Nevertheless, in international literature, Mehmood et al.
(2020), Yadav et al. (2020), Boruah et al. (2020) and Voumik (2021) introduced
country cases to forecast fishery production. Some studies examined more global
scene for production and/or foreign trade relations such as world leading fishery
countries, Baltic countries, Middle Eastern countries etc. (Bashimov and Aydin,
2018; Saygi et al., 2018; Arisoy et al., 2021). Most of these studies used traditional
ARIMA methodology.

Although production and foreign trade were handled to forecast fishery in
Tiirkiye, there are two essential utilization channel of production: domestic con-
sumption and processed product. These components should have also taken into
consideration in order to reach wider scene of the sector. Therefore, the aim of this
research was to forecast production, processed product, net export and per capita
consumption of Turkish fishery sector for the period of 2024-2028 to evaluate the
future of the sector via fishery policies and provide decision makers with policy
recommendations. By the way, fishery sector could be analyzed via production,
international trade, industry and consumption perspective.
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2. MATERIAL AND METHODS

2.1. Material

In this research, Turkish fishery sector was examined for the period of 1981-
2023 and the data was obtained from TURKSTAT (TURKSTAT, 1992; 1997; 2005;
2013; 2014; 2024). There were four different fishery time series explored: produc-
tion, net export, processed product and per capita consumption. Table 1 denoted
descriptive statistics and computation forms of fishery series in methodology. In
the first computation, four components of production and in the second compu-
tation, utilization channels of production were examined. In this research, basic
fishery series were taken into consideration and analyzed. Therefore, sector could
be analyzed with respect to both production and consumption.

Table 1. Descriptive statistics and computation of fishery time series of Tiirkiye.

Variables Production  Net Export Processed Product Per Capita Consumption
(tons) (tons) (tons) (kg)

Mean 616,210.30 17,973.47 109,020.56 7.51

Std. Dev 121,469.66 48,861.79 58,459.58 1.27

Min 364,661.00 -29,697.00 17,842.00 5.34

Max 1,010,346.00  166,940.00 228,709.00 10.80

Median 607,515.00 6,565.00 105,000.00 7.64

Production=Sea fish+Other sea products+Aquaculture+Freshwater products

Computation Production=Domestic consumption+Processed+Loss"+Net export (Export-Import)

Per capita consumption=Domestic consumption/population (yearly)

In Tiirkiye, data of fishery production was compiled by three different com-
ponents: i) sea products ii) freshwater products iii) aquaculture and the first and
second components constituted catching. Sea products included two different
sources as: sea fish and other sea products. Sea fish included quantity of sixty-six
different types of fish caught whereas other sea products included quantity of
twenty-three different type of crustaceas and molluscs caught. Both type of data
was compiled by the Monthly Large Scale Fishermen and Seasonal Small Scale Fis-
hermen Catch Survey. Methodologically, fisherman was the statistical unit of these
surveys; large scale fishermen was a fisherman who had a vessel equal or more than
10 meters-length whereas small scale fishermen was a fisherman who had a vessel
less than 10 meters-length. Large scale fishermen were covered by enumeration
method whereas small scale fishermen had been covered by sampling methods

i Although loss product (not processed and consumed) was taken into consideration in computation, it was
not forecasted because loss product has been lower than 1% of total production on average.

ANAJAS, 2026, Cilt 41, Sayfa 81-94



Nevra ALHAS EROGLU,Bakiye KILIC TOPUZ

since 1980 and all data was obtained via face-to-face surveys in 28 coastal provin-
ces of Tiirkiye. Freshwater and aquaculture data covered all professional fishermen
fishing at freshwater, fishery producers and aquaculture enterprises and they were
directly obtained from Ministry of Agriculture and Forestry. Every year, question-
naires were sent to Province Directorates of Ministry of Agriculture and Forestry
and these forms were compiled by interviewing with fishery cooperatives, fishery
producers and aquaculture enterprises (TURKSTAT, 2014; 2023).

Figure 1 reported total fishery production of Tiirkiye in the last 43 years and
considered some significant points: i) Quantity of production was 471,066 tons in
1981, increased by 2.1 times and reached 1,010,346 tons in 2023. Therefore, it has
an increasing trend. ii) There were serious fluctuations in time; sharp decreases
and increases were experienced. Official statistics showed that the rise of producti-
on was mainly caused by aquaculture and revealed that Turkish fishery production
had inverted from catching to aquaculture in the last four decades.

100000
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Figure 1. Time series plot of fishery production of Tiirkiye.

Net export data was computed by difference between export and import fishery
series and Figure 2 introduced net export in Tiirkiye over the period from 1981 to
2023. Export of fishery product did not considerably change until 2000’s but in the
last two decades there was an upward trend and especially after 2002, the increas-
ing slope had indicated that export would not have constant mean and variance.
The quantity of fishery export was 11,523 tons in 1981 and increased to 272,192
tons by 2023. On the other hand, the first import data was measured as 195 tons
by 1985 but it raised to 105,252 tons in 2023. Import had an upward trend in the
reference period but this trend ended in 2015 and started to decrease until 2020
and then it had fluctuations. By the way, the negative value of net export in 1990’s
and 2000’s changed and net export started to seriously rise until 2023.
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Figure 2. Time series plot of fishery net export of Tiirkiye.

Processed product was a component of consumption and showed the quantity
of fishery product used by fishery industry for fishery meal and oil factories. Figure
3 explored processed product in 1981-2023 and indicated that processed product
was measured as 109,396 tons in 1981, seriously fluctuated in time and reached
228,607 tons in 2023.

0

1980 1990 2000 zo10 2020

Figure 3. Time series plot of fishery processed product of Tiirkiye.

Last time series of fishery was per capita consumption and computed with do-
mestic consumption and yearly population. Figure 4 showed per capita consump-
tion of fishery in Tiirkiye in 1981-2023 period and indicated that per capita con-
sumption did not considerably change in the last four decades in spite of serious
fluctuations.
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Figure 4. Time series plot of fishery per capita consumption of Tiirkiye.

2.2. Method

In this study, before modelling fishery time series, both correlogram graphs,
Autocorrelation (ACF) and partial autocorrelation (PACF), were examined. ACF
and PACF could provide a statistical summary at a particular lag (Ediger and Akar,
2007) and although ACF and PACF graphs could also provide information to de-
cide whether the series were stationary or not, and AR and MA order of models,
stationarity was not exactly decided. Therefore, Augmented Dickey-Fuller (ADF)
test was examined.

ADF is a unit root test which has been used to confirm stationarity of time
series. ADF test could be formulated as follows when {x } is a time series indexed
by time .

Ax;=p+yt + a;xe_q + Z};Z aAX 1 + Uy t=12,...,T (1)

Here, A is the difference of operator and is a white noise innovation. The null
hypothesis of a unit root is represented by a =0. The ADF test examines the nega-
tivity of o based on its regression t-ratio (Cheung and Lai, 1998).

In time series forecasting, different methods can be used and exponential smo-
othing method is one of these methods. In this study, double exponential smo-
othing was used to forecast fishery time series because it is a statistical method
that extends the simple exponential smoothing to take into account both level and
trend components in time series data, providing better forecasting accuracy (Bou-
kerche et al., 2020).

Double exponential smoothing model should be used when the time series data
has a trend without seasonality and the model is presented in equation 2 and 3:
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S[(Z) =ay, +(1— oc)St(E)1 (3)

Double exponential smoothing model is considerably used for variable para-
meters of linear trend series prediction. Variable parameters of linear trend fore-
casting model expressed as;

Yiir = ar + b T (4)

where S Vis a single exponential smoothing value and S®is a double expo-
nential smoothing value, is smoothing parameter and is the predicted number of
instalments starting period f (Li, 2013).

3. RESULTS AND DISCUSSION

ACF and PACF graphs indicated that delays of production, net export and per
capita consumption exactly exceed the confidence limit and therefore they were
not stationary at level whereas processed product was stationary (Figure 5). There-
fore, ADF test was applied to decide whether the series have unit root or not. ADF
test results revealed that all fishery sector series were non-stationary at 5 % signi-
ficance level except for processed product. Nevertheless, the series of production,
net export and per capita consumption were stationary at first-difference (Table 2)
and absolute value for the first difference of all series was higher than the absolute
value of the critical values at 5 % significance level. Therefore, the null of a unit root
in the first-differenced of the series could be rejected. Order of integration for the
series were I (1).
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Figure 5. ACF and PACF graphs of series at level and 1st difference in (a)
Production (b) Net Export (c) Processed Product (d) Per Capita Consumption.

Table 2. The results of ADF unit root test.

Level 1 difference
Model
t-statistic Prob* t-statistic Prob*
Production -1.25 0.64 -6.63 0.00
Net Export 1.41 0.99 -6.72 0.00
Processed Product -4.69 0.00 - -
Per Capita Consumption -3.29 0.02 -8.83 0.00

*5% significance level

In order to decide which alternative is better among the models developed with
exponential smoothing methods, goodness of fit criteria was taken into conside-
ration. The parameters of the double exponential method used in this study are
given in Table 3. As a result of the evaluation, it was determined that the findings
obtained from the forecasting methods used have acceptable error percentages and
the forecasts have accuracy margins. Since the goodness-of-fit criteria are lower in
the future period forecast, the double exponential smoothing method is preferred.

https://doi.org/10.7161/0muanajas1690292 d



m The Growth Trends and Forecasting of Turkish Fishery Sector

Table 3. Model selection criteria.

Processed Per Capita

P i E .
roduction  Net Export Product  Consumption

Alpha 0.3180 0.3700 0.1200 0.2780
Sum of Squared Residuals (SSR) 3.20E+11 9.09E+09  1.51E+11 40.88432
Root Mean Squared Error (RMSE) 86227.74 14539.58 59243.47 0.975089
End of period Levels Mean 942309.0 161802.2 141919.8 7.039565
Trend 41783.45 15237.46 1935.055 0.116566

The forecasted values from 2024 to 2028 were given in Table 4 and Figure 6. The
model results showed that fishery production would increase by 13.9 % and reach
1,151,226 tons in 2028 with respect to 2023. This rise is expected to be resulted
from aquaculture and there are some reasons of this change within the context of
policy implications. First of all, aquaculture has been supported since 2003 and the
share of aquaculture in total production has perpetually increased. Fishery produ-
ction by catching would increase to a limited extent and showed that policies and
management on sustainable fishery sector would be substantially realized. Can-
demir and Dagtekin (2020) also proved that the difference between catching and
aquaculture would be decreased on behalf of aquaculture.

The model results concluded that net export would increase by 42.6 % and
reach 237,989 tons by 2028 with respect to 2023. The change of export was consi-
derably explained with the rise of fishery production especially aquaculture. Can-
demir and Dagtekin (2020) also forecasted essential rise in aquaculture and explai-
ned the rise of export with aquaculture whereas Anonymous (2017) explained this
rise with improvement of processing technologies beside aquaculture. Demir and
Aksoy (2021) stated that Tiirkiye is not an important actor in world aquaculture
production but it has made significant progress, especially in fresh and chilled fish
production. Arisoy et al. (2021) introduced that slowness in the growth rate of pro-
duction of fisheries and few number of suppliers is threatening global exportation
of fisheries but Turkey could gain exportation advantage by conducting a better
analysis of their existing potential. In this context, existing fishery policies should
continue to be applied in order to enhance net export by means of aquaculture.

The research results showed that processed product would sharply decrease
(33.7 %) in 2024 with respect to previous year and forecasted 143,854 tons. Nevert-
heless, it would increase in five years’ period and reach 151,595 tons by 2028. This
change was mainly resulted from serious fluctuations of processed product in the
last four decades due to the changes in catching which was substantially affected by
climate change and violation of fishing bann. FAO declared that almost all of the
aquaculture products are sold as whole fresh fish (FAO, 2025). Therefore, the ten-
dency of fishery production depending on aquaculture would adversely influence
processed product in the long run.
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Per capita consumption was the most stable element of fishery because in the
last four decades’ population and domestic consumption of fishery were change
at almost same rate and therefore, there was no remarkable change in per capita
consumption. Forecasts showed that per capita consumption would increase by
6 % and reach 7.62 kg in 2028 with respect to 2023 and it would be almost 7 kg
in 5 years’ period. Although Candemir and Dagtekin (2020) forecasted that per
capita consumption would decrease in 2018-2023 period, the actual statistics did
not prove the research results. Government has shown a clear intention to increase
the per capita fish consumption by increasing the production in the aquaculture
sector which seems to be the only option for achieving this increase, rather than li-
miting options available to increase fishery production (FAO, 2025). Nevertheless,
per capita consumption is not only related with quantity of production but also
economic and cultural reasons in Tiirkiye.

Table 4. Forecasted values for 2024-2028.

Forecast

Year Production Net Export Processed Product Per Capita Consumption
2024 984,092.4 177,039.6 143,854.8 7.15
2025 1,025,875.9 192,277.1 145,789.9 7.27
2026 1,067,659.3 207,514.5 147,724.9 7.38
2027 1,109,442.8 222,752.0 149,660.0 7.50
2028 1,151,226.2 237,989.4 151,595.0 7.62
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Figure 6. Forecasts for (a) Production (b) Net export (c) Processed product (d)
Per capita consumption.
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4. CONCLUSION

This research aimed at forecasting Turkish fishery sector and revealed that fis-
hery production, net export, processed product and per capita consumption would
increase in future five-years period. However, forecasted values showed 13.9 % inc-
rease in production, 42.6 % increase in net export, 33.7 % decrease in processed
product and 5.9 % increase in per capita consumption by 2028 with respect to 2023.

In Tirkiye, government supported and encouraged aquaculture production in
order to enhance and improve total fishery production, protect fish stocks and dec-
rease production costs since 2003. Therefore, fishery sector was considerably for-
med by these support policies and the impact of these policies seemed to continue
in the near future. This study concluded some remarkable results and projections
on Turkish fishery sector within the context of fishery policies. First of all, forecasts
showed that aquaculture would continue to rise in the future and be a key element
of both fishery production and net export thanks to the support policies as well as
technological improvement in production and processing. This tendency of rise
is also compatible with the movement of world fishery production. The forecasts
showed serious decrease in processed product and this result could be substan-
tially explained by catching (sea fish) part of fishery production and input costs
have significant impact on this part Input costs especially feed have pressure on
producers and decrease the impact of supports. Therefore, energy support polices
such as private consumption tax free fuel should be continued to apply in order to
diminish the burden on producers.

This research showed that every component of fishery sector is depends on
each other and fishery policies should take this dependency into consideration
and improve holistic approach in policy implication. These projections tried to
provide a five-year outlook for fishery sector and evaluate the policy implications.
However, fishery sector has major global problems such as decreasing fish stocks
and overfishing, pollution and climate change and these factors would have adver-
se impact on projections.
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