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E X E C U T I V E  S U M M A R Y

Global growth and trade were severely impacted by 

the COVID-19 pandemic throughout 2020 and the 

first months of 2021. The pandemic, which continues 

to have a strong impact, forced many developing 

and even developed countries to decline in GDP in 

2020. While the Turkish economy also experienced 

negative consequences, we managed to stand out 

in the global platform. In 2021, global vaccinations 

and normalization paved the path to monetary and 

fiscal policies around the world. In light of these de-

velopments, 2021 estimations were more optimistic 

than for 2020.

In 2020, global maritime transport declined by a mere 

3.6 percent despite the 7.5-percent decrease in the 

global trade. The share of maritime transportation in 

the global transport, on the other hand, increased to 

89.97 percent.

The 2008 Financial Crisis, likened to the 1929 Great 

Depression, followed by the 2018 U.S.-China trade 

wars crippled globalization and prompted protective 

policies to surface. The COVID-19 pandemic further 

pushed these protective policies.

The lockdowns around the world and in Türkiye ca-

used a chain reaction of recessions in many indust-

ries, and the surging unemployment rates further 

accentuated the decline in demand. This negative 

outlook is expected to improve once the effects of 

this pandemic relent. As such, it is evident that we 

must take steps towards improving our current ports 

and maritime transportation to subsequently boost 

the maritime transport and ports in İzmir.

The concept of a port city, which gained a national 

aspect in Türkiye and around the world, presents a 

substantial opportunity for sustainable socio-eco-

nomic development. The many economic, political, 

social and cultural opportunities that port cities of-

fer to the city and the country in terms of structural 

development and transformation are evident in port 

cities. Of particular note, these opportunities include 

alternative power sources, such as wind, solar and 

off-shore, as well as new business and employment 

opportunities to develop the regional economy. The 

green growth concept also presents exciting new 

economic opportunities. Ports in the İzmir region 

should be considered advantageous as they incorpo-

rate an exemplary transformation infrastructure.

The purpose of this study, based on the previous 

conjunction, is to estimate the development po-

tential of the ports of İzmir for the 2021–2033 period 

in consideration of the current situation and future 

developments in the global economy as well as the 

potential growth of Turkish foreign trade. The study 

considers the current global trends and technologies, 

and submits development scenarios on sustainable 

economic growth through the use of İzmir’s current 

structures and sources to strengthen the trade center 

identity of the city.

As part of the field studies, the ports of İzmir were 

visited at various times to conduct interviews with 

relevant institutions, organizations and individuals 

in addition to holding online video meetings. The 

collected data and opinions were shared with these 

institutions and, following comprehensive analysis, 

led to the modeling stage.

The study used data for the 1970 to 2020 peri-

od from the Statistics of the Ministry of Transport 

and Infrastructure, International Monetary Fund 

(IMF), United Nations Conference on Trade and 

Development (UNCTAD), Clarksons, World Trade 

Organization, The Central Bank of the Republic 

of Türkiye (TCMB) and Turkish Statistical Institute 

(TurkSTAT) databases and formulated econometric 

estimation models.

In the implementation stage, three unique scenarios 

were formulated for the projection model for the 

Turkish foreign trade worth an annual $389.17 billi-

on in accordance with the most recent data. None 

of the three scenarios used an equal growth rate or 

trends by year. Based on the average scenario, the 

study estimates that Türkiye's trade volume will reach 
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$783.65 billion by 2033. The above-average scenario, 

on the other hand, which projects positive shocks in 

addition to a fluctuating economy, estimates Turkish 

trade volume to surge to $1.02 trillion. This figure is 

considered attainable if the outward Turkish eco-

nomy manages to capitalize on these opportunities.

İzmir’s foreign trade was worth $20.08 billion by 2020. 

The econometric projection model for 2033 estimate 

the foreign trade volume for İzmir to be $31.41 billion 

in average, $21.22 billion in below-average and $49.22 

billion in above-average scenarios.

The econometric model for handling volume in the 

ports of İzmir region is based on global trade, eco-

nomic growth, global maritime trade, Turkish trade, 

growth and handling data. While the handling vo-

lume in the ports of İzmir was worth 80.07 million 

metric tons in 2020, the model estimates the figures 

to reach 152.4 million metric tons on average, 99.11 

million metric tons on below-average, and 207.8 

million metric tons on above-average scenarios for 

2033. While the average scenario is considered more 

likely, global developments often present substantial 

opportunities for Türkiye and for İzmir in particular. 

It is, therefore, considered possible to register over 

200 million metric tons of handling.

Many of the recent developments, including the ex-

pansion of the Panama and Suez canals, strategic 

mergers and alliances between transportation com-

panies, competitive restructuring, fluctuating fuel 

prices, and the increasingly common use of container 

ships over 5,000 TEUs have substantial implications 

for the entire transportation chain.

2,836,445 TEUs on average, 3,496,254 TEUs on abo-

ve-average and 2,194,565 TEUs on below-average 

scenarios for 2033. However, as the trend towards 

container trade is expected to increase in the up-

coming period, and considering the developments 

over the 10 years, the estimations are predominantly 

optimistic.

The current Ro-Ro handling of 58,799 items is esti-

mated to increase by 80 percent by 2033 to reach 

106,887 items. The above-average scenario, which 

includes positive shocks for Ro-Ro transport, estima-

tes an increase of around 166 percent by 2033 while 

the below-scenario of negative shocks foresees a 

2.66-percent loss and minimal fluctuations to 57,236 

items. The general opinion, in line with the previous 

statements, suggests optimistic projections, parti-

cularly for Ro-Ro transportation.

BRI (Belt and Road Initiative) Map

The study consists of five chapters, including the int-

roduction and conclusion. The second chapter exp-

lores the current situation in global maritime trade 

and ports, while the third chapter focuses particularly 

on ports in İzmir. The fourth chapter includes the 

actual implementation of the study and provides 

details on the 2033 projections based on data related 

to the ports of İzmir and the global and Turkish trade. 

The chapter begins with the data and methodology 

for the study, then presents the findings. The final 

chapter then summarizes the main conclusions of 

the study and offers suggestions.

This study is carried out for the benefit of the ports 

in İzmir. It emphasizes that the port operations, ma-

nagement, logistics clusters and the green port con-

cept to boost sustainable economic development 

in regional maritime transport and to support blue 

growth strategies must be studied through a mul-

ti-disciplinary approach and a holistic strategy.
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I N T R O D U C T I O N

This study was carried out as complementary in 

terms of foreign trade projections and their im-

pacts on maritime transportation to the Current 

Situation Analysis and Development Perspective 

on the Ports of İzmir within the scope of the Result-

Oriented Program for Marine Economy (ROPME) by 

the İzmir Development Agency (İZKA) for the TR31 

İzmir Region.

Within the new economy and trade environment cre-

ated by the COVID-19 pandemic, maritime transpor-

tation and its integral component, the ports, were im-

pacted on a deeper level than other global economic 

actors. Considering the high economic expectations 

in the post-pandemic world, fiercer competition is 

anticipated particularly between ports. While the 

ship sizes and lengths grow continuously to decre-

ase the transportation cost per unit, the ports must 

adjust their infrastructure accordingly and enhance 

their service quality.

The third-largest Turkish region by population and 

the largest of the Aegean Region, İzmir has been 

increasing its share in foreign trade through initiati-

ves by private port authorities, particularly over the 

last 10 years. However, it has fallen behind its past 

achievement in figures. Catching up with the world 

trade and making the right decisions with a proactive 

approach will not only further increase the share of 

İzmir ports in Türkiye, but will also highlight them in 

the Mediterranean trade.

This study conducts regional and national port and 

foreign trade analysis to shed light on the strategies 

to strengthen the ports of İzmir in the Mediterranean 

trade and to gain them a more competitive structure.

To this end, the study considers the developments in 

the global economy and the potential development 

of Turkish foreign trade to estimate the development 

potentials of the ports in İzmir for 2033. These analy-

ses are based on foreign trade data for the world, 

Türkiye and İzmir. 

The share of İzmir, a port city, in the Turkish economy 

was taken into particular consideration to assess its 

impacts, especially those in foreign trade, in terms of 

its capacity to serve as an infrastructure to economic 

sustainability.

Encompassing the minimization of environmental 

risks and ecological scarcities to improve maritime 

and coastal potential, the blue economy also fore-

sees the sustainability of ports. The blue economy 

consists of a multifaceted economic development 

structure that includes marine life, tourism, fishery, 

maritime technologies and port economies. In line 

with the vision to strengthen the blue economy, the 

study aims to analyze Turkish foreign trade within the 

context of the global economy and foreign trade, and 

to formulate projections in relation to the develop-

ment of maritime transportation and ports in İzmir. 

A demand projection was formulated for maritime 

trade in İzmir based on suitable models to serve as 

a strategic basis for positioning İzmir. In the same 

vein, the potential development or requirement of 

supply in correlation to demand was also examined. 

In conclusion, the projections included in this study 

are to provide a sufficient source of information for 

decision-makers.

Complementing the Current Situation Analysis and 

Development Perspective for the Ports of İzmir 

Region, this study was prepared in consideration of 

the development of Turkish foreign trade to ensu-

re the improvement and sustainability of maritime 

transportation and ports in İzmir. The second chapter 

of the study explores the current situation in global 

maritime trade and ports, while the third chapter 

focuses particularly on ports in İzmir. The fourth 

chapter includes the actual implementation of the 

study and provides details on the 2033 projections 

based on data related to the ports of İzmir and the 

global and Turkish trade. The chapter begins with the 

data and methodology for the study, then presents 

the findings. The final chapter then summarizes the 

main conclusions of the study and offers suggestions.
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1.1. Economy, Trade and Maritime Transport

The OECD International Transport Forum (ITF, 2021) 

highlights connectivity, decarbonizing, accessibility 

and inclusiveness, safety and security, digitalization 

and innovation as priorities while signaling the en-

hancement of human prosperity in the global eco-

nomy. As the world rapidly moves towards integrati-

on, it becomes easier every day to comprehend the 

economy-trade-transport-port correlation.

The main explanatory variable that creates demand 

for ports is the maritime transport. And for mariti-

me transport, exportation and importation activities 

between countries are essential. It is worth noting 

here that the total gross revenue (GR) of countries 

as global economic growth is correlated with the 

total global export (=import) and the development of 

total cargo volume by maritime transport. The years 

of increase and decline of global GR are particularly 

striking (Figure 1).

During the periods of 1986–1992 and 2002–2008 

when the economic revival accentuated, global 

economy and trade showed simultaneous and rapid 

growth. In 2009, 2016 and 2020, each underwent a 

substantial decline. As for maritime transportation, 

which acts in accordance with the other two para-

meters, the striking point is that its growth rate is 

slower than the gross revenue and trade, which are 

both measured by monetary values. As GR increa-

sed by 24.5 times and global trade by 55 times from 

1970 to 2020, the total cargo load of maritime trade 

only increased by 4.4 times. It is clear that there is a 

substantial increase in the price of the cargo goods 

rather than their volume.

Within the context of the above explanations, a 

projection for the ports of İzmir starts with the esti-

mations on the global economy. Fluctuations in the 

production-consumption trends of economic actors 

prompt commercial activities, which, in turn, impact 

transportation and maritime transport. Throughout 

history, new routes, new ports, new port cities and 

civilizations have risen through chain reactions.

Natural disasters and epidemics are among the 

radical events that trigger a shock impact, directly 

hitting economic and commercial developments. 

Their timing, intensity and locations are substantial 

diversions in projections. The examination of past 

data on the global economic trends requires avera-

ge, above-average and below-average econometric 

estimations.

The September, the 2019 front page of the Financial 

Times read “Capitalism: Time to Reset.” This title un-

derlined a need for a fundamental change in the 

global economy even before the initial outbreak of 

COVID-19. The onset of COVID-19 then stressed a 

clearer and more comprehensive need for a chan-

ge. Other issues necessitating a reform in the global 

economy can be categorized under various chapters: 

high indebtedness, issues in income distribution, te-

chnological changes, trade wars and climate change.

In accordance with IMF data, by the end of 2020, the 

total global debt stock nears four times the global 

GDP. However, 15 years prior, the total debt was only 

twice the income. We registered a critical increase 

within a very short period. With the influences of 

COVID-19, the global economy underwent a historical 

contraction. The income loss incurred created repay-

ment risks and other risks related to high indebted-

ness. The substantial debt restructuring is estimated 

to continue in the following years. The inequalities in 

the income distribution are also expected to conti-

nue. We need a comprehensive health and education 

reform coupled with a planned and prioritized fiscal 

policy to resolve the current global issues.

The impact of technological transformation on our 

daily lives has continued to increase in recent years. 

A major transformation, which is expected to last 

for the upcoming period, in biotechnology, robo-

ts, artificial intelligence, nanotechnology and their 

subcategories, are influencing our day-to-day lives. 

Digitalization has become increasingly influential 

in every field and connects objects to one another. 
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The pandemic advanced and accelerated this tech-

nological transformation. Business approaches have 

also changed in all fields from healthcare to logistics 

with remote working or remote learning systems.

The trade wars between the U.S. and China, which 

had become particularly noticeable by 2018, can 

be considered an outcome of a hegemonic com-

petition. Therefore, it would be wise not to dismiss 

these events as a temporary development that oc-

curred during the Trump Government, but as part of 

a long-term process. The trade wars continue, and 

may potentially   be followed by a digital currency 

war and a technology war. The implications of this 

process on trade routes and supply chains will likely 

be significant. The dynamics of the pandemic period 

also inflicted changes in the supply chain and trade 

route dynamics.

Global climate change has been on the agenda for 

a long while. It is evident that it will bring about sig-

nificant changes that will impact the business world 

on both micro and macro levels. As mentioned pre-

viously, the debt issue presents another challenge 

to global economic stability. These two issues are 

closely related to all sectors and regions in the Turkish 

economy. As for the İzmir region and ports in parti-

cular, the implications of these factors should not 

be neglected. 

FIGURE 1. Correlation Between Global Gross Revenue, Trade and Maritime Transport

Data source: IMF, UNCTAD. The calculations are carried out by the author.
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1.2. Correlation Between Growth and Maritime Transport

The surging international trade and capital move-

ments, financial liberalization and the subsequent 

increase in globalization prompt mutual dependen-

cy of economies. In this vein, the dynamic intera-

ction between maritime transportation and trade 

volume is a key structure in portfolio diversificati-

on, investment decisions and market estimations. 

The economic data dissemination among financial 

markets and maritime markets is another key fin-

ding that could be employed in maritime market 

estimations (Erdoğan et al., 2013). By 2020, 89.97 

percent of transportation in global trade consists of 

maritime transportation (Clarksons, 2020). Clarksons 

estimations indicate these ratios as 87.47 percent 

and 84.79 percent for 2021 and 2022, respectively. As 

the consumption demand and labor supply of the 

increasing global population move towards manu-

facturing, agriculture and industry as well as shaping 

the transportation and energy requirements in line 

with other needs increasing over time, it is estimated 

that these will become the definitive indicators of the 

logistics and transportation sectors.

The current pandemic crisis caused a worse trend 

than the 2008–2009 crisis, which itself was deemed 

the worst crisis since the Great Depression. The exa-

cerbating factors include protective policies in eco-

nomic and commercial activities. One of the main 

drivers, however, is the lack of demand that has lin-

gered since 2009 and has barely been impacted by 

the expansionary monetary policies. Lockdowns on 

local and international levels have caused the chain 

regression of many sectors. As unemployment rates 

surged, the regression of demand became more evi-

dent. Early 2021 marks the approximate beginning of 

the recovery period. Efforts concerning the pande-

mic will be defined during this period. The estimated 

global real growth is set forth in percentage values 

in Figure 2. An increase is expected by 2021 with the 

influence of base effect in the economies that rapid-

ly shrank in 2020 with the offset of the pandemic. 

As for Türkiye, which closed 2020 with a 5-percent 

shrinkage, a 5-percent growth is estimated for 2021.

FIGURE 2. Global Growth and Growth in Türkiye

Data source: IMF. The calculations are carried out by the author.
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Türkiye has also experienced a regression, with the 

shrinkage in the service industry reflecting on other 

industries. Subsequently, its share in the global eco-

nomy dropped from 1.2 percent to below 1 percent. 

The assessment of Türkiye’s share in global gross 

revenue (GR) indicates a decline during periods of 

crisis (Figure 3).

FIGURE 3. Türkiye’s Share in the Global Gross Revenue

Data source: The chart was prepared by the author based on data from IMF.
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According to IMF 2020 data, Türkiye constituted 

0.77 percent of global gross revenue, which was 

worth $83.8 trillion at the time, and achieved a GDP 

of $649.4 billion (Table 1). According to 2020 data, 

Türkiye ranked 20th in the world GDP list.

TABLE 1. Türkiye’s Rating in Gross Revenue (2020, billion USD)

No World 83,845.00

1 United States of America 20,807.30

2 China 14,860.80

3 Japan 4,910.60

4 Germany 3,780.60

5 United Kingdom 2,638.30

6 India 2,592.60

7 France 2,551.50

8 Italy 1,848.20

9 Canada 1,600.30

10 South Korea 1,586.80

11 Russia 1,464.10

12 Brazil 1,363.80

13 Australia 1,334.70

14 Spain 1,247.50

15 Indonesia 1,088.80

16 Mexico 1,040.40

17 The Netherlands 886.3

18 Switzerland 707.9

19 Saudi Arabia 680.9

20 Türkiye 649.4

Data source: The table is prepared by the author based on IMF data
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The global trade experienced a substantial plunge 

during the pandemic, as it did during the 2008–2009 

period. In 2009, the global transportation registered 

an 11.9-percent decline in metric tons and maritime 

transportation registered a 4.1-percent decline.

According to Clarksons data, global maritime 

transportation dropped from 11,937.56 million met-

ric tons in 2019 to 11,506.45 million metric tons in 

2020, by a 3.6 percent margin. The share of maritime 

transportation in total global transportation, on the 

other hand, increased from 84.75 percent in 2019 to 

89.97 percent in 2020 (Figure 4).

FIGURE 4. Share of Maritime Transport in World Transportation

Data source: Clarksons. The chart was prepared by authors.
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FIGURE 5. Distribution of Global Maritime Transport by Cargo

Data source: Clarksons. The chart was prepared by authors.
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When China joined the World Trade Organization in 

the early 2000s, the global trade volume witnessed 

a rapid growth spurt. The 2008 Global Crisis proved 

to be a breaking point, however, and the average 

growth rate dropped. When the trade wars between 

the U.S. and China broke out in 2018, the growth rate 

in global trade entered a regression period.

Then, when the pandemic set off in late 2019, the 

global trade volume registered a historical shrinkage 

of approximately 10 percent in 2020. According to 

international institutions (World Bank, 2021), it will 

take until late 2022 for the global trade volume to 

resume the value it had in 2019.

FIGURE 6. Growth in Maritime Trade

Maritime trade accounts for 90 percent of global 

transportation and, having surged by 4.1 percent in 

2017, it only registered a 2.7-percent increase in 2018 

following the implications of the trade wars (Figure 

6.) Growing by 0.44 percent in 2019, maritime trade 

shrank by 3.41 percent in 2020 and reached 11,537.44 

million metric tons (Clarksons, 2021). After becoming 

the pacesetter of the global economy, particularly of 

trade, China single-handedly accounts for half of the 

dry cargo and container transportation. The trade 

wars particularly impact the exportation of goods 

in the manufacturing industry and the trade of gra-

ins, iron-steel and such goods. On the other hand, 

geopolicital developments, such as the sanctions 

imposed by the United States on Iran and the oil 

production restrictions of OPEC (The Organization 

of the Petroleum Exporting Countries) with a view to 

balance oil prices, had a negative collective impact 

on tanker trade. While the shrinkage of maritime 

trade is indeed severe, it remains below the overall 

trade volume regression in global trade, which is es-

timated at around 10 percent (UNCTAD, 2019a, 2020).
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1.3. Implications of the Global Maritime Trade on the 
Ports of İzmir

1.3.1. Expectations in the Global Maritime Trade

Table 2 presents the Compound Annual Growth Rate 

(CAGR) estimations for the short and medium term 

by various companies researching maritime trade 

and running growth estimations. While the 2019 

studies of these companies include medium-term 

estimations, their 2020  studies include only short-

term estimations. However, following the regression 

estimated in 2020 caused by the pandemic, the pre-

viously estimated growth rates are now long-term 

figures.

TABLE 2. Growth Estimations for Maritime Trade

Estimation by Period Types of Maritime Trade CAGR (%) Source

UNCTAD 2019-2024

Maritime trade (overall) 3.4

Review of Maritime 
Transport, 2019

Container trade 4.5

Dry cargo 3.9

Liquid cargo 2.2

Lloyd’s List Intelligence 2019-2026

Maritime trade (overall) 3.1
Review of Maritime 
Transport, 2019  

(Lloyd’s List Intelligence 
research, 2017) 

Container trade 4.6

Dry cargo 3.6

Liquid cargo 2.5

UNCTAD
2020

Maritime trade (overall)

-4.1

Review of Maritime 
Transport, 2020

2021 4.8

Clarksons Research 
Services

2020 -4

2021 4.7

The UNCTAD report (2020) on global maritime 

transportation estimates a 4-percent decline in ma-

ritime trade in 2020 during the negative effects of 

the pandemic, while a higher increase rate is esti-

mated by UNCTAD and Clarksons Research by 2021, 

when normalization is expected. The pre-pandemic 

UNCTAD (2019) report, on the other hand, includes 

estimations by UNCTAD and Lloyd’s List Intelligence 

on container trade. Accordingly, container trade was 

to increase by 1 to 1.5 percent higher than overall 

maritime trade in the medium term.
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When examining the position of İzmir in the deve-

lopment of Turkish foreign trade, it is essential to 

consider the developments in the far east, which 

has become the heart of global maritime trade over 

the last 20 years. Currently a global power, the eco-

nomic policies and projects of China have gained a 

substantial importance. Within this scope, China’s 

2013 Belt and Road Initiative (BRI) aims to establish a 

transportation infrastructure as well as a trade and in-

vestment link between critical economies along the 

Europe-Asia path. The project includes two critical 

global trade routes: one by sea and one by land. These 

are the Historical Silk Road Economic Belt (Belt) and 

Maritime Silk Road (Road). The “Belt” concept in 

the project includes a land transportation network 

consisting of road, railroad, and oil and natural gas 

piping reaching from Central China to Central Asia, 

Moscow, Rotterdam and Venice.  Türkiye is located on 

the China – Central and West Asia Corridor, dubbed 

the “Middle Corridor.” While the shortest route to 

the sea is across Beirut and Lasky, given the current 

situation of the region, Türkiye also lies on the South 

Corridor over Iran. The second stage of the project, 

the “Road,” includes the ports across the seas from 

South and Southeast Asia to East Africa and the 

north of the Mediterranean. A major national con-

tainer port, Kumport ranks third in Türkiye in cargo 

handling. The fact that the Chinese COSCO, one of 

the top five global logistics companies, purchased 

Kumport indicates in the Chinese perspective that 

Türkiye is located on the maritime route of the BRI 

(Utikad, 2021; Figure 7).

FIGURE 7. BRI (Belt and Road Initiative) Map

Source: Google Görsel Haritaları, 2021
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Currently, 126 countries are willing to participate in 

the Belt and Road Initiative, also called the Modern 

Silk Road Project, which is China’s largest economic 

and global cooperation project. Given that many of 

the countries within the project scope are financially 

indebted to China, the feasibility of the project is un-

deniable. On the other hand, various economic agre-

ements were signed between China and Türkiye wit-

hin the scope of the project, and China’s investments 

in Türkiye increased substantially. Over the course of 

the last five years, a total of $126.08 billion worth of 

trade was registered between Türkiye and China. Of 

this sum, $13.18 billion is the export and $112.9 billion 

is the import volume. Türkiye, following Russia, is 

the second-largest trade destination of China with 

an annual trade volume of $25 billion. The goal is 

to gradually boost the annual trade volume initial-

ly to $50 billion, then to $100 billion (Estate Nation, 

2021). Chinese Ambassador to Ankara, Deng Li, affir-

med that they aim to augment their investments in 

Türkiye by up to $6 billion (Daily Sabah, 2020).

According to UNCTAD (2019) report, the fluctuations 

in the supply and demand between 2007 and 2018 in-

dicate an often close development, save for the extre-

me drop and rise in demand in 2009 and 2010 (Figure 

8). The same report estimated a 3.4-percent annual 

growth in global maritime trade under the chapter 

Global Maritime Trade Overlook for 2019–2024.

In line with this growth expected in the global mari-

time trade, container and Ro-Ro traffic, respectively, 

are considered likely to follow suit. Türkiye’s geopo-

litical location presents a critical advantage in the 

BRI. Despite the pandemic conditions, Türkiye’s loss 

in the labor force was negligible in comparison to 

the rest of the world due to its young population 

and strong SME system. This production potential 

is estimated to increase in the post-pandemic peri-

od. Moving from this intriguing potential, it could be 

deduced that the interest of maritime transportation 

companies will increase over time. For instance, the 

DFDS launched lines as of February 7, 2021 between 

the TCDD Port of İzmir and the Port of Tarragona in 

Spain. Furthermore, given that the container traffic 

in the Black Sea ports will climb, our Mediterranean 

and Aegean ports will have a substantial advantage 

as transfer points for the maritime cargo. From this 

perspective, Türkiye is in a key location for the BRI. 

However, a holistic approach is lacking for the ports 

in the İzmir region in terms of boosting competitive 

power.

In terms of global trends and current developments 

on ports and maritime transportation, the following 

documents were examined and assessed: IMO 2018–

2023 Strategic Plan (Resolution A.1110-30), UNCTAD 

Maritime Transportation 2019 Report, EU Blue 

Economy 2020 Report, MoTI Study Result Report for 

the Master Plan on Road and Railroad Connections 

in Port Hinterlands, Directorate General of Maritime 

Affairs (DGM) Container and Cargo Statistics 2020 

Newsletters, İZKA Report on Result-Oriented 

Program for the Marine Economy (2020), EU Green 

Paper on Sea Ports and Maritime Infrastructure, EU 

Commission Evaluations for Green Paper on Sea Ports 

and Maritime Infrastructure, EU Memorandum on the 

Priorities of European Ports for 2019–2024, EU Ports – 

Trans-European Transport Network Framework and 

Turkish Chamber of Shipping Industry Report 2020. 

Building on these findings, the following documents 

were analyzed to draw conclusions towards the fu-

ture: Coronavirus, Climate Change & Smart Shipping; 

Three Maritime Scenarios 2020–2050 (Stopford, 2020); 

Deloitte Smart Ports Point of View; Global Port Trends 

2030 – Deloitte; and S&P Global Shipping. Many of 

the recent developments, including the expansion 

of the Panama and Suez canals, strategic mergers 

and alliances between transportation companies, 

competitive restructuring, fluctuating fuel prices, and 

the increasingly common use of container ships over 

5,000 TEU have substantial implications for the entire 

transportation chain. According to DGM statistics 

for July 2020, the number of containers handled at 

Türkiye ports in July 2020 declined, with the impa-

ct of the COVID-19 pandemic, by 11.9 percent on a 

year-on-year basis and registered as 886,994 TEUs.

During the period of January–July, 2020, the number 

of containers handled at Türkiye ports decreased 

by 4.1 percent on a year-on-year basis and registe-

red as 6,379,300 TEUs. Greece achieved the highest 
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container handling volume by 107,985 TEUs in July 

2020, followed by Egypt with 79,979 TEUs and Israel 

with 76,388 TEUs. A recommendation has been issu-

ed to closely follow and assess transportation within 

the context of the recent 2020 maritime disputes in 

the East Mediterranean.

Considering the current economic depressions, exa-

cerbated by the implications of the pandemic, the 

regression in manufacturing and export, the decli-

ning share of Türkiye in maritime transportation and 

the political developments in the region, a recom-

mendation has been made to at least highlight the 

transit transport advantages of Turkish ports and to 

suggest new approaches to accentuate the strengths 

of Türkiye. If Türkiye loses its status as an important 

market with the reducing purchasing power, we may 

lose the possibilities of establishing terminal ports. 

Therefore, an efficient competition analysis is criti-

cal. Currently, the Port of Piraeus remains the most 

competitive port backed by the EU. Keeping in mind 

that the insecurities prompted by the developments 

in the East Mediterranean will further emphasize 

Piraeus, it would be wise to focus on transportati-

on models, port facilities and port capacities in the 

competition analysis.

FIGURE 8. Development of Supply and Demand in Container Transport (2007–2018)

 Source: UNCTAD, Review of Maritime Transport 2019. Grafikte dikey eksen yüzde olarak yıllık değişim oranıdır. 
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China’s current policies include becoming more influ-
ential in distant regions in the changing world order. 
Due to its economic development, internal political 
conflicts and regional issues, China has turned to 
new reforms and policies and formulated strategies 
including the BRI and March West. Subsequently, 
the Chinese foreign policy entered a period of radical 
change. China boosted its visibility and presence 
in the Middle East with the infrastructure policies 
covering the Levant and the Gulf. There is a strong 
and deep-rooted anti-U.S. trend in this region, which 
presents a positive opportunity for the Chinese pre-
sence in the area. While previously dealing with Saudi 
Arabia as its main oil supplier, China switched its pro-
curement source to the Russian Federation as part 
of its policy to weaken competition. Subsequently, 
for the first time in history, the Russian Federation 
outranked Saudi Arabia in the list of petrol-exporting 
countries. Indeed, China surpassed the U.S. and be-
came the EU’s largest trade partner. In 2020, the total 
worth of import and export combined between the 
EU and China reached $709 billion. During the same 
period, the trade volume between the EU and the 
U.S. remained at $671 billion (BBC News, 2021). EU–
Chinese trade is primarily run by maritime transpor-
tation (EU–China by sea: import 90.8%; export 96.4%). 
A container in a warehouse in China takes three days 
by air ($40,000) to reach a warehouse in Poland, two 
weeks by rail ($10,000) and

six weeks by sea ($5,000). The interest in the northern 
route (China–Kazakhstan–the Russian Federation–
Belarus–Poland–Germany) has also gained gradual 
popularity.

The Baku–Tbilisi–Kars (BTK) railway has the potential 
to contribute in the growing and developing Turkish-
Chinese trade. BTK is a significant relay alternative 
between China, which is predominantly a manufac-
turing center, and Western Eurasia. The main advan-
tages of the BTK railway are as follows:

	▶ While railway is more expensive than maritime 
transportation, it has the benefit of speed, which 
makes it eligible for prevailing use in the transpor-
tation of particular goods to particular locations.

	▶ The estimation for this line is a minimum of 6.5 
million metric tons of cargo and over 1 million tou-
rists per year.

	▶ Marmaray, as well as the third bridge across the 
Bosphorus, will ensure non-stop travel to Europe.

	▶ The Caspian Region is rich in carbon reservoirs. The 
five countries on the coast of Caspian (Azerbaijan,

	▶ Iran, Kazakhstan, Russian Federation and Turkme-
nistan) signed an agreement on August 12, 2018 
concerning the legal status of the Caspian Sea. The 
agreement will allow for higher cargo movement 
in the near future.

	▶ Ports of Baku (including Alat) and Turkmenbash 
are now open for service. Within this scope, Azer-
baijan and Turkmenistan will boost their ferry fleet 
capacities within the Caspian.

	▶ Türkiye and China launched cooperation on regio-
nal e-commerce. Within this scope, Turco-Chinese 
joint venture companies are expected to initiate 
activities in cargo transportation.

	▶ The Railway, Middle Corridor and Caravanserai Pro-
jects signed between the two countries in 2016 are 
included in the joint agenda of Türkiye and China. 
Furthermore, the Edirne–Kars Railway Project is 

another joint agenda for the two countries.

1.3.2. The Needs of Ports in Line with 
the Developing Maritime Trade

In container transportation, it is essential to maximi-

ze storage capacity and minimize container-hand-

ling costs to ensure sustainable competition. It is 

therefore of increasing importance that the recent 

developments in the quay and terminal crane tech-

nologies are closely followed, including semi- and 

fully automated systems; to improve berth depth, 

container-handling equipment and docking systems 

to facilitate the serving of larger modern ships, and to 

efficiently and effectively cost optimize the ensuing 

rise in container traffic.

Intermodal cargo transportation includes multiple 

stages of transport with transfers between various 

vehicles including trains, ships and lorries without un-

packing the cargo at any point. Well-planned cargo 

transportation reduces the number of modes invol-

ved, increases security and speed, and decreases the 

risks of loss and damage.
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According to the DGM statistics, the total amount of 

cargo handled in maritime transportation as part of 

foreign trade activities during the period of January 

to July 2020 increased by 3.9 percent on a year-on-ye-

ar basis and registered as 209,885,680 metric tons. 

However, in July 2020, the transit cargo transpor-

tation at Türkiye ports reduced by 15 percent on a 

year-on-year basis to 5,683,658 metric tons. Similarly, 

the coastal shipping cargo load also declined by 6.6 

percent compared to the previous year and registe-

red as 4,792,878 metric tons.

Dry and liquid bulk cargo require special transporta-

tion and storage solutions. As the transportation of 

fuels, petrochemicals, grains and other such goods 

require piping or conveyors on ships or terminals, the-

se systems are extremely important facilities. Road 

transportation and storage equipment for loading 

and unloading ships vary significantly, and some car-

go requires highly tailored solutions. These include 

mechanical and electrical services often required 

for individual bulk berth configurations, as well as 

different approaches to the handling of bulk cargo 

by train or lorry, port storage, ship loading, port bert-

hs and passage planning. Unlike the highly specific 

requirements for container and intermodal terminals, 

bulk cargo is characterized by its non-standard natu-

re and changing size. It may require open and closed 

storage, special transportation equipment, ship ser-

vice, terminal transfer and, on occasion, heavy-lifting 

capacities that all call for high levels of resources on 

both the berth and transportation ends.

Vehicle-handling ports and Ro-Ro ports, on the other 

hand, require large spaces where low-density car-

go can be stored. If automobiles and other wheeled 

cargo are stored in close proximity, as they are in a 

parking lot, the risk of damage rises. Ro-Ro cargo also 

requires expensive parking facilities, which prompts 

the highest and best land use as well as competition 

with other cargo terminals. Therefore, such cargo 

terminals must be constructed in typically low-com-

petition areas or in niche ports where they are sepa-

rated from containers and other terminal operations.

The increasing prevalence of the seas in human 

transportation and sports signals that the maritime 

industry has become a significant driver in the local 

and global economic growth. The recreational use 

of the seas should be mindfully managed to prevent 

intervention by commercial and military operations.

The ferry industry, on the other hand, is currently 

undergoing a substantial growth as a whole. In addi-

tion to carrying local vehicles and tourists from one 

point to another, ferries eliminate cargo and road 

congestion while offering a more sustainable mo-

del of transportation with alternative fuel options. 

The planning of these terminals should particularly 

consider more affordable facilities compared to other 

transportation models.

1.3.3. Changing Supply Chains

As the growth issues triggered by the pandemic 

raised protective tendencies across the globe, we 

could also discuss an overall protective approach and 

the trade war. The trade war had already triggered a 

transformation in supply chains and logistics centers. 

The supply shocks triggered by the pandemic reve-

aled the risks in the China-centered manufacturing 

industry and accelerated the restructuring of supply 

chains.

Within this scope, the establishment of new supply 

and logistics centers appears to have been prioriti-

zed. This change is estimated to be on a product and 

region basis. The emergence of new regions and the 

strengthening of existing ones is the result of the 

expectation that the trade war will boost not only the 

global trade, but also the regional trade. COVID-19 

presents as a crucial factor inflicting the dynamics 

of change already triggered in the supply chain. The 

pandemic predominantly revealed the risks of clus-

tering supply chains in a few centers. Establishing 

unique supply chains gained importance in risk ma-

nagement. Online shopping and changing consumer 

product demand require supply chains to be as close 

as possible.

 The rapid delivery of products gained critical impor-

tance and required strategically significant products 

to be moved within the country. The international 

literature (UNCTAD, 2020) calls these new develop-

ments “reshore” or “near-shore” instead of “offshore.”
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The overstocking tendency is among the new com-

pany strategies cultivated by the pandemic period. 

Setbacks in the supply chains disrupted the manufa-

cturing processes in turn. Low-inflation technological 

and logistical competencies in the global economy 

where demand could be immediately met led com-

panies towards demand-based working methods. 

This manufacturing method is known as “just in time 

(JIT) manufacturing” in the international literature. 

The risks in stockless operations prompted by the 

supply chain disruptions during the pandemic cau-

sed companies to opt toward overstocking. Apparent 

particularly in the global manufacturing industry 

data, this trend is considered a switch from “just in 

time” manufacturing to “just in case” manufacturing 

in the international literature. The manufacturing and 

distribution strategies of international companies will 

be the main determinants of new centers. Another 

significant determinant, on the other hand, will be 

the changes and priorities within the scope of the 

Chinese Belt and Road Initiative.

1.3.4. Global Change and the Ports of İzmir

Located at the heart of the trade routes between 

the European Union, Africa and the Middle East, 

the Turkish economy has the potential to become a 

strong logistics and manufacturing center with the 

dynamics of the pandemic and trade war. The EU, as 

a whole, constitutes the second-largest global eco-

nomy. Africa and the Middle East, on the other hand, 

register rapid population growth and will likely achie-

ve rapid growth in the following years. The need for 

new supply chains and the international trade opting 

for regional and closer destinations boost Türkiye’s 

importance. Within this scope, we posit three main 

roadmaps to boost exports in the Turkish economy. 

The first includes changing supply chains to increase 

Türkiye’s share in the global economy with traditional 

products in the current manufacturing structure. The 

second refers to increasing the share of high-tech-

nology products in the manufacturing structure to 

expand export capacity. And the third is to expand 

our range to export not only within our region, but to 

further distances. This includes expanding our export 

capacity from China to Canada, Brazil and Australia. 

While the global trade indeed switches to primarily 

shorter distances, the long-distance trade will not 

simply disappear but will instead grow in line with 

the global economy. The dynamics of the trade war 

and the pandemic both have the potential to boost 

the share of the Turkish economy. Increasing the sha-

re of high-technology products in our exports or to 

reach further distances is directly related to Turkish 

economic policies. Should Türkiye tap into that po-

tential, its share in global export will initially rise from 

1 percent to 1.5 percent, then continue to reach 2 per-

cent. Based on current data, such an increase would 

highly boost our current $169.6 billion export.

It is possible for the Turkish economy to become a 

manufacturing and logistics center in the new world 

order through the more efficient use of its potenti-

al and through foreign investments. The switching 

of supply centers from Asia and particularly from 

China to other regions will trigger direct investments. 

Türkiye could receive direct investments from both 

Asia, particularly from China, and from Europe. These 

investments could be in the form of green space 

investments from scratch or of acquisitions. Both for-

ms would significantly boost Türkiye’s foreign trade 

potential. Some such investments could be directed 

to high-technology final products as well as their 

input. The growth potential of the Turkish economy 

is a substantial advantage in attracting such direct 

investments.

Within the scope of these adjustment scenarios for 

the Turkish economy, the İzmir region and ports the-

rein will likely gain further importance and volume. 

According to TurkSTAT data, İzmir was one of the 

top-five provinces in 2020 in terms of total annual 

trade volume worth $20.08 billion. While European 

countries take the lead in İzmir’s export, China and 

the rest of Asia are leaders in import. As a lively trade 

route between Asia and Europe, İzmir holds a subs-

tantial potential in increasing both export and import 

(İzmir Chamber of Commerce, 2021). The Belt and 

Road Initiative, which aims to strengthen road, ma-

ritime and railway connections from China to Europe, 

naturally leans closer to the seas (Figure 7).
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Türkiye has so far failed to achieve the power it desi-

red in the Belt and Road Initiative. The increasing rate 

of regional export is likely to exceed that of Türkiye’s 

average. Within that scope, the potential stands to 

increase the railway and maritime connections wit-

hin the Silk Road project. The two active road routes 

included in the Belt and Road Initiative reach from 

China to Europe. One of these is the North Corridor, 

which crosses over China, Russia, Belarus and Poland. 

So far, 11,000 unit trains passed through this route 

and the total of cargo carried reached 600,000 TEUs. 

This route takes 12 days to complete and includes 

cargo transfer from maritime transport to railways. 

The maritime route currently takes 40 days to cross 

and, while it is somewhat expensive in terms of unit 

cost, contributes greatly in reducing the duration.

The Middle Corridor that connects Türkiye to China, 

on the other hand, was launched in 2019 and the 

exportation train crossing the Kocaeli (Köseköy)–

Xian route completed its first journey in 12 days in 

December 2020 (Esmer, 2021). The trade volume will 

further increase if this route is developed. By con-

necting İzmir to Kocaeli (Köseköy), railways can be 

linked to the maritime routes to achieve higher trade 

volumes. On a micro basis, the structure of ports and 

their capacity to adjust to the upcoming changes will 

be substantial in becoming a supply and logistics 

center. In that aspect, the question of how to boost 

port efficiency is critical. First of all, ports must integ-

rate cutting-edge technology in their operations and 

shorten the docking time for ships. The use of tech-

nologies such as digitalization, artificial intelligence 

and blockchain is prominent in ports. Augmenting 

the integration of technology will help increase the 

number of female employees and contribute in posi-

tive discrimination. Efficient ports with shorter doc-

king durations can boost their connection points and 

have higher chances of becoming important hubs.

 Another development in the maritime industry is the 

global container shipping companies further encou-

raging focus, cooperation and specialization in the 

industry. The market share of the top 10 companies 

(Figure 9) increased from 68 percent in 2014 to 90 

percent in 2019 (UNCTAD, 2019a). Mergers between 

shipping companies and port authorities are current-

ly on the rise. As these developments are projected to 

increase in the coming period, it is critical to assess 

these events in terms of competition when establis-

hing economic policies.

The estimations on global changes include rapid es-

calation in global warmth and the widespread impli-

cations of climate change. Substantial developments 

have occurred in recent years as part of the sustaina-

bility efforts to alleviate the negative impacts of these 

processes. Various organizations including the United 

Nations 2030 Sustainable Development Goals, 2015 

Paris Agreement on Climate, 2018 Katowice Climate 

Change Conference, and the 2018 San Francisco Civil 

Society Conference have been influential on the ma-

nufacturing, distribution and sharing dynamics in 

many countries. Increasingly, national and interna-

tional strategies include environmental regulations 

concerning industrial processes.

The International Maritime Organization (IMO) also 

integrated multi-faceted regulations in the fight aga-

inst climate change. For instance, a 0.5-percent limi-

tation has been imposed as an industrial regulation 

on the sulfur content of ship fuel. Further precautions 

have been implemented favoring sustainability and 

climate change combat, including the port operati-

ons. The Customs Union Agreement between the EU 

and Türkiye to be updated will also introduce various 

practices towards the new green order. Port operati-

ons and manageable business processes will also be 

influenced by these transformations. In conclusion, 

the development and employment of technology 

in line with the global trends, the developments in 

the Chinese Belt and Road Initiative, harmonization 

with the green transformation, cooperation, speci-

alization and mergers, as well as reduced docking 

durations will contribute in boosting export volume 

in the coming period.
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FIGURE 9. Top 10 Companies in Container Transport

Source: UNCTAD, 2019

Note: The data in the table is in line with container ship metric tonnages and does not include short-distance shipping activities
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1.4. Short-Distance Sea Shipping and Opportunities 
in the Mediterranean

Prior to assessing the current situation of the ports 

of İzmir, it is essential to explore the developments, 

types of transportation, overlook of the ports and 

the potential in terms of maritime trade in the 

Mediterranean with a view to estimate in the future 

of maritime transport.

1.4.1. Short-Distance Sea Shipping in the 
Region and the Country

In its current sense, an integrated logistics system 

includes critical cooperation, competition and timing 

based on the harmonic functioning of a series of 

operations including the manufacturing and dist-

ribution of goods and services. From an economic 

point of view, the goods are to be delivered to the 

markets on time, without any disruptions, at an af-

fordable price. This requires a well-integrated and 

well-functioning logistics system to facilitate global 

supply chain processes (Çetin and Köseoğlu, 2020). 

The modern international transportation system pri-

marily includes road, railway, inland waterway and 

air transportation in addition to ocean transportati-

on. There are three types in this system. The first is 

the interregional transportation, which includes de-

ep-sea shipping and air shipping. The second is the 

short-distance sea shipping, which picks up cargo 

delivered to the ports through deep-sea shipping to 

transport them over short distances. The third type 

includes transportation by road, railway, river or canal. 

This system is called the inland transportation.

Deep-sea shipping is the only cost-effective cargo 

transportation method between high-volume regi-

ons. Sea traffic routes primarily cluster between the 

industrial zones in Europe, Asia and North America. 

Today, the global transportation network is a wide 

system consisting of thousands of ports and facilities

 

addressing different types of ships and services for 

affordable prices. In this system, short-distance sea 

shipping is preferred between regions. This type of 

transportation opts for smaller ships from 400 DWTs 

to 6,000 DWTs and provides services between rela-

tively closer ports. The goods delivered by large-ca-

pacity deep-sea ships, operating between regions, 

from regional hubs including Hong Kong, Shanghai 

or Rotterdam to hub ports, are then picked up by 

short-distance sea shipping vessels to be distributed 

to other ports. The inland transportation system, on 

the other hand, includes a comprehensive road, ra-

ilway and waterway network integrated to the overall 

logistics system through ports and special terminals 

(Stopford, 2009).

Short-distance sea transportation is the main 

transportation type between the Mediterranean 

countries and is particularly significant in the 

European Union maritime policies. The EU short-dis-

tance sea shipping volume increased by 4.4 percent in 

2018 and by 1.5 percent in 2019, both on a year-on-year 

basis, and subsequently reached approximately 1.8 

billion gross metric tons. The overall increase in the 

short-distance sea shipping registered by the major 

EU ports underwent an economic downslide in 2009 

following the global crisis in 2008, then peaked to a 

new record in 2018 (Table 3: Eurostat, 2020).

In 2018, short-distance sea shipping across the main 

EU ports accounted for approximately 59 percent of 

total sea transportation. The share of short-distance 

sea shipping in the total sea transportation, however, 

differed significantly between reporting countries. 

EU countries carry out short-distance sea shipping 

operations significantly more than deep-sea ship-

ping. Finland, Malta, Cyprus, Denmark, Sweden, 

Ireland, Bulgaria, Italy, Latvia, Estonia, Greece, Poland, 

Romania, Lithuania and the United Kingdom, in par-

ticular, opt for this type of transportation. In addition, 
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the share of short-distance sea shipping in the main 

ports of Norway and as well as of two candidate 

countries, Montenegro and Türkiye, are approxima-

tely 70 percent or higher (Figure 10) (Eurostat, 2020).

The high share of short-distance sea shipping in 

most European countries stems from geographic 

elements such as long coastlines or high resident 

population on islands. Large-scale feeder services 

at hub ports are the reason for the high share in the 

short-distance sea shipping of countries functio-

ning as regional transfer points. On the contrary, in 

countries such as Spain and the Netherlands where 

major ports are focused on intercontinental trade, 

the share of short-distance sea shipping remains 

below 50 percent.

Italy became the leading European country in 

short-distance sea shipping, accounting for approxi-

mately 15 percent of the total metric tonnage in 2019 

with 310 million metric tons. The Netherlands fol-

lows Italy with 300 million metric tons and Spain by 

235 million metric tons registered at the main ports 

(Table 3).

TABLE 3. Short-Distance Sea Shipping in Different Countries by Years (2008–2019)

Country / Year 
(Thousand Metric 
Tons)

2008 2009 2012 2015 2017 2018 2019
Changing 

Profile 
2019/2008 (%)

EU (27) 1,697,905 1,543,036 1,614,816 1,655,537 1,711,753 1,771,693 1,798,631 5.93

Belgium 128,668 111,662 123,928 131,176 130,515 136,179 143,308 11.38

Bulgaria 20,907 18,166 22,111 21,451 25,634 23,023 26,103 24.85

Denmark 76,684 65,156 66,185 73,055 72,959 72,539 71,100 -7.28

Germany 189,907 155,978 170,372 174,077 175,378 175,323 171,294 -9.8

Estonia 22,900 22,570 25,459 23,673 24,042 25,057 26,329 14.97

Ireland 38,081 35,016 37,007 40,005 42,907 44,107 42,808 12.41

Greece 89,373 83,320 90,517 98,158 103,940 112,045 114,298 27.89

Spain 187,089 174,356 191,110 193,471 193,788 210,557 235,639 25.95

France 222,125 194,855 170,916 167,512 175,609 178,187 169,761 -23.57

Croatia 18,502 16,264 12,120 11,863 14,408 12,728 11,835 -36.03

Italy 334,011 308,521 285,475 272,172 289,487 312,784 310,602 -7.01

South Cyprus 2,749 2,471 5,676 6,929 6,954 6,217 6,793 147.11

Latvia 49,177 48,767 60,969 56,187 45,792 47,351 43,995 -10.54

Lithuania 28,627 25,420 32,391 31,348 35,155 38,208 38,298 33.78

Malta 3,077 3,008 3,045 3,409 3,707 4,351 4,324 40.53

The Netherlands 250,759 243,788 262,938 286,231 291,726 293,745 300,151 19.7

Poland 39,431 37,710 48,755 55,789 55,157 66,211 69,272 75.68
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Country / Year 
(Thousand Metric 
Tons)

2008 2009 2012 2015 2017 2018 2019
Changing 

Profile 
2019/2008 (%)

Portugal 35,248 29,265 34,663 44,909 49,372 48,872 47,101 33.63

Romania 22,779 22,588 23,908 31,285 33,527 35,351 38,034 66.97

Slovenia 8,740 7,769 8,809 11,336 11,426 10,623 10,546 20.66

Finland 97,747 78,981 87,984 85,492 95,924 100,997 102,551 4.91

Sweden 148,013 130,425 142,110 151,101 154,901 156,128 148,445 0.29

Norway 138,878 126,481 147,360 160,418 158,710 153,090 156,680 12.82

United Kingdom 348,448 313,398 310,998 313,498 316,196 313,739 306,770 -11.96

Montenegro 1,606 1,534

Türkiye 211,361 214,494 254,590 268,491 302,669 295,283 320,701 51.73

Source: Eurostat https://appsso.eurostat.ec.europa.eu/nui/show.do?dataset=mar_sg_am_cw&lang=en

FIGURE 10. Share of Short-Distance Sea Shipping (Percent Share in Terms of Metric Tons, 2018)

Source: Eurostat  https://appsso.eurostat.ec.europa.eu/nui/show.do?dataset=mar_sg_am_cw&lang=en
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FIGURE 12. Maritime Transport Volume by Regions (million metric tons, 2018)

Source: Eurostat(mar_sg_am_cws)

The ports of the Mediterranean account for the hi-

ghest share in short-distance sea shipping (Figure 

11). If this high percentage of traffic to and from the 

Mediterranean ports can be effectively wielded, then 

an opportunity can be created during the gradual re-

covery of regional trade in the post-pandemic period. 

Countries housing large-scale ports functioning as 

hub ports or transfer points are estimated to grow 

in terms of transit transportation and have the ten-

dency to focus mainly on short-distance sea shipping.

As in Malta, Slovenia, Italy, Greece, Croatia and 

Montenegro, the share of short-distance sea shipping 

in the Mediterranean is also high in Türkiye (Figure 12). 

Within Türkiye, the Black Sea region ranks second in 

terms of short-distance sea shipping.

FIGURE 11. Share of Short-Distance Sea Shipping 

by Regions (2018)

Source: Eurostat (mar_sg_am_cws)
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1.4.2. Short-Distance Sea Shipping By Cargo Type

Liquid bulk cargo maintained its prevailing share in 

the EU short-distance sea shipping as it did in the 

previous years. Furthermore, 734 million metric tons 

of liquid bulk cargo constituted 41 percent of total 

short-distance sea shipping to and from EU ports in 

2018. Following the liquid bulk was dry bulk with 374 

million metric tons (21 percent) container with 288 

million metric tons (16 percent), and Roll on-Roll off 

(Ro-Ro) with 249 million metric tons (14 percent). Italy 

ranked the top in short-distance sea shipping in con-

tainer (60 million metric tons) and Ro-Ro (62 million 

metric tons) categories (Figure 13) (Eurostat, 2020).

FIGURE 13. Share of Short-Distance Sea Shipping (Percent Share in Terms of Metric Tons, 2018)

Source: Eurostat (mar_sg_am_cws)
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The distribution of liquid bulk, dry bulk and container 

are roughly equal in Türkiye’s short-distance sea ship-

ping activities. Ro-Ro, however, falls behind the other 

categories. While the overall distribution of short-dis-

tance sea shipping cargo varies in sea regions, liqu-

id bulk prevailed in all sea regions in 2018. While 

liquid bulk  accounted for over 55 percent of total 

short-distance sea shipping in the Black Sea, the ratio 

dropped to almost one third in the Atlantic Ocean. 

The share of dry bulk, in contrast, was distributed 

rather evenly with 17 percent in the Mediterranean 

and 34 percent in the Black Sea (Figure 14) (Eurostat, 

2020).

FIGURE 14. Shares of EU Short Distance Sea Shipping By Cargo Type

Source: Eurostat (mar_sg_am_cws), 2018 yılı verileri.
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1.4.3. Ro-Ro Transportation

Eastern Mediterranean ports are located on five 

different core network corridors. Three of these are 

connected to ports in the Adriatic Sea: Scandinavian–

Mediterranean, Baltic–Adriatic and Mediterranean. 

The Adriatic includes a busy Ro-Ro service network 

from the east coast of Italy to Croatia, neighboring 

Montenegro and Albania. There are also various ser-

vice lines connecting the Adriatic CNC ports with 

Greece and Türkiye (Figure 15). These lines present 

an alternative to road transportation from Western 

Europe to Greece and the East-East Mediterranean 

Corridor (Docks The Future, 2020).

FIGURE 15. Core Network Corridor Ports and Ro-Ro Services

  

Source: ISL, 2019 and 2018 data.
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There are nine ports with a total annual sea traffic of 

over 10 million metric tons. The larger of these are 

the Trieste, Piraeus and Constanța. Almost half of the 

entire regional traffic operates in the North Adriatic 

ports. Ro-Ro traffic is slightly above average. Trieste 

and Piraeus are the main Ro-Ro ports in the region 

(Docks The Future, 2020).

Türkiye continues to increase its impact in Ro-Ro 

transportation. The two major companies operating 

in that field in Türkiye are DFDS and Ulusoy Denizcilik. 

The DFDS transports cargo to Europe over eight sc-

heduled lines.+ Ulusoy Denizcilik, on the other hand, 

has been conducting two-way Ro-Ro lines three ti-

mes a week since 2000 on the Çeşme–Trieste line.1 

The correlation between the DFDS and the Turkish 

market can be categorized under three stages:2

	▶ The first stage includes data assessed at the time 

concerning the future of the Ro-Ro market before 

the company decided to acquire the UN Ro-Ro 

company.

	▶ The second stage is the data pertaining to the 

company’s performance in Ro-Ro transportation 

once it entered the Turkish market (data obtained 

from the company).

	▶ The third stage, on the other hand, includes the as-

sessment of projected investments in the Aegean 

Region or the Black Sea market (likely in the Port of 

Constanța or Varna) within the following five years 

based on the company’s estimations concerning 

the future of the Turkish market.

The first stage of the study concluded the following:

	▶ Commercial operations within Europe and the Me-

diterranean increased by 4 percent; this value is hi-

gher than the 2.9 percent of deep-sea imports and 

is a substantial indicator for the Ro-Ro industry; 

the Far East interference in the European markets 

is decreasing, which is a positive development for 

Ro-Ro trade within Europe;

	▶ More cargo is carried over long sea routes in Ro-Ro 

1	 The entry of the Danish Det Forenede Dampskibs-Selskab (DFDS – The United Steamship Company) company into the Turkish market 

through the acquisition of the UN Ro-Ro company is a substantial development in Ro-Ro transportation in the Mediterranean.

2	 These are the author’s evaluations based on different interviews with DFDS authorities over the course of the project from October 2020 to 

April 2021

transportation and switching to longer routes will 

present a growth opportunity once the fuel costs 

are optimized;

	▶ The Ro-Ro industry is not coherent in its SECA 

(Sulphur Emission Control Area) strategy, and the 

importance of the matter has only recently been 

acknowledged; while switching to the LNG system, 

which can be installed later, is indeed important, 

additional cost-efficient investment will ensure 

larger ships and a higher industrial focus in a stag-

nant market;

	▶ The expansion of SECA to the Mediterranean and 

the Irish Sea is likely;

	▶ As for the boat size trends, the degradation in the 

boat rental market for the smaller boats (only the 

Ro-Pax – Ro-Ro ship, which carries passengers as 

well as freight) sustains, and, subsequently, the 

number of smaller boats declines and are replaced 

with larger ships;

	▶ Switching from a short sea distance to deep-sea 

routes (and services) is the easiest opportunity to 

expand the Ro-Ro market;

	▶ Relations should be established with ports inc-

luding strong hinterland areas instead of transit 

ports;

	▶ Tapping into the potential of LNG could be consi-

dered to reduce costs in deep-sea routes;

	▶ The focus should be on the main advantages of 

Ro-Ro transportation including fast operation and 

the capacity to carry a wide range of cargo on the 

same ship (Garratt and Teodoro, 2014).

The second stage of the study included interviews 

with the DFDS authorities and the procurement of 

data pertaining to the company’s performance in 

the Ro-Ro transportation following its entry into the 

Turkish market. The table below includes data for 

2019 and 2020. Maritime transportation could not def-

lect the impacts of the COVID-19 pandemic in 2020, 

the implications of which still persist, and registered 

decreases as all other industries.
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The data indicates a rise in both export and import on 

the Pendik–Trieste (Italy) line despite the pandemic. 

The Mersin–Trieste and Yalova–Sète (France) lines 

also registered volumes close to the 2019 data. As for 

the Marmara–Bari and Yalova–Trieste lines, a decline 

has been registered in transportation volume (Table 

4). The cause of this decline was justified with the 

changes to departure ports caused by COVID-19 with 

the departure points to Patras and Trieste switching 

between Pendik and Yalova. This restructuring was 

3	 The data was obtained by the authors during interviews with DFDS-Pendik authorities. As DFDS currently prevails in the Turkish Ro-Ro 

market, its lines and investment decisions were explained in detail. This information will provide the basis for Ro-Ro transportation in the 

later estimations

enforced within the scope of Voyage Management 

to reduce costs per line and to prevent operations 

at expense.

The authors were informed that DFDS had purcha-

sed a north-bound train line from Trieste through 

Europe, and that the line, called Bettembourg trains, 

continue its operations on the Trieste–Bettembourg–

Gent–Gothenburg line seven times a week since 

September 2018 (Figure 16).3

TABLE 4. DFDS 2019 and 2020 Ro-Ro Transport Data

2019 2020

Export Import Export Import

Standard Container Standard Container Standard Container Standard Container

PENDİK–TRIESTE 43,603 17,249 44,547 16,464 58,606 19,170 60,107 17,012

MARMARA–BARI 3,073 1,719 105 1,778 1,648 1,246 325 1,371

YALOVA–TRIESTE 17,899 4,561 19,755 4,134 2,402 293 2,156 352

MARMARA–PATRAS 764 476 647 1,628 340 537 548 1,385

PATRAS–TRIESTE 1,173 2,404 1,433 3,957 813 2,620 1,008 3,512

MERSİN–TRIESTE 14,365 1,532 16,143 1,516 15,127 1,504 15,927 1472

YALOVA–SÈTE 29,631 4,807 31,072 4,206 26,758 4,421 28,123 4,040

TOTAL 110,508 32,748 113,702 33,683 105,694 29,791 108,194 29,144

Source: DFDS-Pendik
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FIGURE 16. Railway Lines Used by DFDS within Europe

2 0 1 8 2 0 1 9 2 0 2 0

ROUTE FREQUENCY ROUTE FREQUENCY ROUTE FREQUENCY

Bettembourg 7 RT* x Week Bettembourg 9 RT* x Week Bettembourg 9 RT*x Week

Wels 7 RT x Week Wels 10 RT  x Week Wels 7 RT x Week

Münih 4 RT x Week Münih 5 RT x Week Münih 4 RT x Week

Ludwigshalen 3 RT x Week Ludwigshalen 2 RT x Week Ludwigshalen 5 RT x Week

Dulsburg 4 RT x Week Duisburg 4 RT x Week
Duisburg /
Neuss

3 RT x Week

Milano 3 RT½ x Week Ostrava 3 RT x Week

Genk 2 RT x Week Köln 8 RT x Week

Karlsruhe 2 RT x Week

TOPLAM 25 RT x Week TOPLAM 35 RT x Week TOPLAM 41 RT  x Week

50 RT x Week 70 RT x Week 82 RT x Week

Source: DFDS-Pendik
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During the initial impact of COVID-19 on markets 

(March, April, May, 2020), the freight volume of DFDS 

plummeted. The third quarter of 2020 witnessed a 

substantial increase compared to the previous mont-

hs, particularly in September and October, indicating 

a promising increase in the total operations volu-

me despite the pandemic. DFDS also launched the 

Alsancak–Tarragona/Spain line.

The company’s performance in Ro-Ro transporta-

tion proves to be successful following its entry into 

the Turkish market. Exploring the company’s proje-

ctions concerning the Turkish market should also 

include administrative evaluations. For instance, 

Executive Vice President of the DFDS Ferry Division, 

Peder Gellert Pedersen refers to the “acquisition of 

the U.N. Ro-Ro, operating seven Ro-Ro lines in the 

Mediterranean, for €1 billion” while affirming a strong 

momentum in Turkish export and underlined the 

relevance of the export towards Europe in the Turkish 

economy (Pedersen, 2018).

It was revealed that future priorities of DFDS will 

include expansion in the Ro-Ro market by offering 

new services to customers through acquisitions or 

cooperation.4

4	 The data was obtained by the authors during interviews with DFDS-Pendik authorities.

DFDS is currently the flagship of Ro-Ro transporta-

tion in Türkiye and their confidence in the market 

cements estimations concerning the escalation of 

the Ro-Ro market first in the Mediterranean, then 

in the Black Sea.

1.4.4. High-Performance European Ports

In 2018, short-distance sea shipping accounted for 

over 40 percent of total handling at the top 20 EU 

ports. Rotterdam maintained its position as the 

largest short-distance sea shipping port in the EU 

and singlehandedly processed 207 million metric 

tons of cargo. The top 20 EU ports included, in or-

der: Marseille (4), Trieste (6), Geneva (7), Algeciras 

(8), Piraeus (10), Valencia (12), Ravenna (19) and Gioia 

Tauro (20) in the Mediterranean.

In 2018, 23 percent of container cargo consisted of 

short-distance sea shipping in the Mediterranean 

while the ratio remained at 5 percent in the Black Sea 

(Eurostat, 2020). One striking competitor for Türkiye 

in the Mediterranean is Piraeus in the third rank (Table 

5). As for Ro-Ro transportation, no Mediterranean 

ports made it in the top-5 list.

TABLE 5. Top 5 EU Ports in Short-Distance Sea Shipping for Container

 2018 
Rank

Ports
Compared 

to 2017

Total Short-Distance 
Sea Shipping 

(million metric tons)

2018/2017 
Difference in 

Percentage

Share of EU-27 in 
Short-Distance 

Sea Shipping

Other Types of Sea 
Shipping (million 

metric tons)

1 Rotterdam = 42.6 11.7 10.3 82.6

2 Antwerp = 40 11 9.6 67.6

3 Pire = 27.2 13.3 6.5 17.4

4 Hamburg = 23.8 2.4 5.7 48.2

5 Gioia Tauro +1 23.3 32.6 5.6 3.1

Total Top Five 157 12.8 37.8 218.9

Total cargo handled at the main 
EU-27 ports

415.4 10.6 100 424.9

Source: Eurostat (mar_sg_am_cws)
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1.4.5. Short-Distance Sea Shipping of Containers

Unlike the dry cargo, operations pertaining to the 

short-distance sea shipping of containers remain 

clustered around a few hub ports. In 2018, the top-five 

ports for container operations accounted for 38 per-

cent of total short-distance shipping container cargo 

handled in the main EU ports. The share of 20 TEU 

containers in short-distance sea shipping at the main 

EU ports increased by 9.6 percent in 2018 compared 

to the previous year and exceeded 33 million TEUs 

(Table 6; Eurostat, 2020).

The most striking detail in the table is that Türkiye 

overtook all EU countries, including Italy in short-dis-

tance sea shipping of containers in 2018 and further 

advanced up the list 2019. Italy, Belgium and Greece 

each registered over 14 percent of the increase in 

2018, compared to the previous year, and are among 

the countries with the highest operations volume in 

the short-distance sea shipping of containers.

TABLE 6. Short-Distance Sea Shipping for Container (2010–2019)

Coun-try/Year 
(Thousand TEUs)

2010 2012 2015 2017 2018
Difference % 

2018/2017
2019

EU (27) 23,507 26,326 28,535 30,592 33,501 9.51 32,880

Belgium 4,440 3,843 3,988 3,480 4,038 16.03 4,550

Bulgaria 140 164 200 222 234 5.41 256

Denmark 665 590 609 625 640 2.4 624

Germany 4,421 5,632 5,744 5,418 5,486 1.26 5,396

Estonia 152 228 209 230 240 4.35 239

Ireland 752 705 854 942 976 3.61 1,036

Greece 801 1,961 2,545 2,965 3,391 14.37 3,714

Spain 3,975 4,599 5,183 5,679 5,843 2.89 5,791

France 1,205 1,128 1,434 1,475 1,451 -1.63 1,379

Croatia 109 103 123 145 145 0 170
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Coun-try/Year 
(Thousand TEUs)

2010 2012 2015 2017 2018
Difference % 

2018/2017
2019

Italy 4,205 4,811 5,487 6,236 8,148 30.66 6,132

South Cyprus 103 267 290 354 383 8.19 356

Latvia 256 366 358 453 479 5.74 476

Lithuania 295 381 350 474 749 58.02 705

Malta 79 82 67 89 94 5.62 93

The Netherlands 4,090 2,811 2,603 2,961 3,024 2.13 3,346

Poland 850 1,256 1,311 1,631 1,964 20.42 2,210

Portugal 953 1,056 1,289 1,556 1,656 6.43 1,609

Romania 158 208 492 508 473 -6.89 482

Slovenia 308 346 535 465 385 -17.2 382

Finland 1,229 1,189 1,223 1,435 1,411 -1.67 1,434

Sweden 1,203 1,277 1,148 1,245 1,289 3.53 1,266

Norway 601 650 699 741 778 4.99 812

United Kingdom 2,875 3,320 4,219 4,565 4,462 -2.26 4,423

Montenegro         28   30

Türkiye 4,897 5,976 6,673 7,710 8,442 9.49 9,026

Source: Eurostat: https://appsso.eurostat.ec.europa.eu/nui/show.do?dataset=mar_sg_am_cv&lang=en
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1.4.6. Maritime and Cruise Tourism

Cruise tourism is one of the most active sub-divisi-

ons of maritime tourism. To properly accentuate the 

importance of cruise tourism in the ports of İzmir, it 

is essential to take a further look in maritime tourism 

in the Mediterranean.

Coastal and maritime tourism has a substantial leve-

rage on tourism income and, in addition to creating 

employment and generating income, it interacts 

with and contributes in other income-generating 

sectors. Greece, for instance, is a considerable op-

ponent of İzmir in maritime tourism and, in 2017, the 

tourism industry accounted for 19.7 percent of GDP 

in Greece.

Furthermore, the industry employed 934,500 peop-

le, thus contributing to employment levels by 24.8 

percent (World Travel and Tourism Council – WTTC, 

2018). It is known that coastal and maritime tourism 

activities offer a significant leverage to the economic 

and social development of Greece. According to the 

current data, maritime tourism in Greece accounts 

for 3.8 percent of the tourism industry’s total cont-

ribution in the national GDP. As for cruise and yacht 

tourism, a positive trend was registered up until the 

economic crisis (EU Project SUPREME, 2018).

In addition to Greece, the tourism industry in Italy 

was also examined to set the basis for the assessment 

of Türkiye’s and İzmir’s tourism potential. Accordingly, 

the tourism industry in Italy created 500,000 new 

jobs as well as a €30 billion increase in the GDP by 

2020 (Tourism in Italy 2020: Leadership, Workforce, 

South). The industry is expected to expand by 2.3 

percent per year to reach €83.4 billion by 2024, which 

corresponds to 4.7 percent of the GDP. Approximately 

5 percent of GDP is a significant rate. The maritime 

economy had a significant role in that achievement, 

with maritime transportation, shipbuilding, fishery 

(farming included), and maritime and cruise tourism 

taking the lead. As cruise tourism is part of the lar-

ge-scale travel and tourism industry, it sustained a 

substantial growth. The estimations indicate an inc-

reasing demand up to 25 million passengers by 2030. 

Italian coastal and maritime tourism represents a €19 

billion industry (EU Project SUPREME, 2018). While 

cruise tourism sustained the highest injury during 

the pandemic, it is expected to attract high demand 

in the post-pandemic period. Based on these deve-

lopment estimations of Italian and Greek maritime 

and cruise tourism, a similar growth potential is es-

timated for İzmir.

Cruise tourism is an integral component of maritime 

tourism. It is affirmed that tourists traveling abroad 

by cruise spend almost seven times more than tou-

rists traveling by other means. Given the abundan-

ce of tourist attractions within easy access by road, 

including Ephesus and Bergama, İzmir becomes a 

prime destination for cruise tourism.
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1.5. Port Sustainability in the Development of 
Foreign Trade

1.5.1. Port Development and Expansion Plans

In today’s economy, there are many ways to boost 

efficiency to handle larger ships and to increase con-

tainer volumes. Coordinately, the environmental im-

pacts of port and terminal operations must be dec-

reased. Automation in these operations could be the 

best solution. Recent developments in the quay and 

portal crane technology, including semi- and fully 

automated systems, remote controlling and tandem 

operation, as well as the interconnected integrati-

on of these technologies in the system are crucial. 

Container terminals, for instance, consist of four main 

components: equipment, process, operating system 

and labor force. While these four components usually 

develop intertwiningly, their harmony can be disrup-

ted every now and then.

Additionally, comprehensive solutions for navigation 

and improvement, including dredging and dock de-

epening as well as the disposal of dredged material, 

should be evaluated. The constantly changing and 

developing international maritime industry introdu-

ces larger-capacity and draft boats. The ports require 

new designs to expand existing docks and to handle 

these larger ships. Navigational requirements de-

pend on environmental conditions, boat type and 

expected traffic flow. Based on the detailed analysis 

of environmental conditions and boat types for the 

use of a certain channel, alternative routes should be 

assessed to minimize the volume, cost and environ-

mental impacts of dredging and navigational safety 

measures should be implemented.

The maritime industry is highly dynamic in Türkiye, 

as it is around the world. Developments in the global 

economy directly impact trade in goods and servi-

ces. The estimations concerning the trade of goods 

particularly influence the investment plans on ports, 

the most important infrastructure components in 

transportation. Increasing expectations on the trade 

of goods and services in the medium and long term 

accelerate port investments while decreasing expe-

ctations often postpone investments. Two options 

are available to boost port capacity. These are to en-

hance existing efficiency and to carry out physical 

investments.

Physical investments include expanding the physical 

conditions by constructing new quays and hinterland 

spaces in existing ports, and boosting port-handling 

capacity by purchasing new equipment.

There are three mega port investment projects plan-

ned as state investments. The North Aegean Port in 

Çandarlı is currently under construction while the 

other two are in the survey and project phases, respe-

ctively. The North Aegean Port in Çandarlı is planned 

in two stages. The first stage consists of three chap-

ters (1 million TEUs + 1 million TEUs + 2 million TEUs) 

and the second stage has not yet been planned. The 

capacity of Port of İzmir, on the other hand, will be 

increased to 2.5 million TEUs through privatization by 

additional investments. The industrial wharfs owned 

by government institutions or private industrial com-

panies are located in the Aliağa district in the Aegean 

Region (DTO Industry Report 2020).

The ports of Türkiye are structured conventionally as 

they are equipped with unique types of equipment 

capable of serving many different cargo types, rather 

than with ports specialized in one type of cargo. A 

holistic approach to the logistics industry and the 

lack of a background logistics network to back up 

port investments are some of the current concerns 

needing to be addressed in Turkish port administra-

tion (DTO Industry Report 2020). To this end, Türkiye’s 

handling demand should first be determined based, 

in particular, on foreign trade projections. Port invest-

ments should then be evaluated accordingly.
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1.5.2. System-Oriented Sustainability Framework for Port Cities
Despite the major transformations they have undergo-
ne throughout history, port cities have always remained 
the flagship of economic development in their city and 
region. According to Campbell (1993), ports have been 
the center of economic and cultural activities within the 
cities. Companies looking to export or import goods by 
sea have sought to locate their operations within close 
proximity to ports to cut down on costs. Furthermore, 
cargo-handling operations during the early develop-
ment stages of port cities are considered key igniters 
for local business, taxes and economic activities (Zhang 
and Lam, 2013).

The recent advances in the transportation technology 
transformed the role of ports in the economic develop-
ment. This case was observed and explained by Norcliffe 
et al. (1996), who held the view that ports created cities 
and large ports created large cities until the post-World 
War II era. At this point, things became more compli-
cated. Containerization, for instance, turned cargo mo-
vement into a capital intensive industry and robbed 
the cities of the employment opportunities of a local 
port. There are also increasing concerns that low-priced 
import might replace existing local production. While 
a port’s economic contributions decline, its social and 
environmental costs duplicate. The underlying cause of 
traffic and pollution around the ports, stemming from 
the port operations, is the escalating competition for 
land use between ports and urban development (Liao 
et al., 2010; Saz-Salazar and García-Menéndez, 2012). 
These elements disrupt the coherent development of 
the ports and cities in which they are located in terms 
of economy and function.

In 2020, the IMO focused on the theme “Sustainable 
Transport for a Sustainable World” to raise sectoral 
awareness within the scope of the United Nations 
Sustainable Development Goals for 2030. The subsequ-
ent “EcoPort” concept, referring to sustainable and en-
vironmentally friendly ports, surfaced with a focus on 
120 ports and cities around the world and highlighted 
the implications of sustainability on port cities. This 
project evaluates a sustainability framework based on 
the green port concept and energy efficiency criteria 
for the ports of İzmir. To this end, this chapter outlines 
the framework in the following three steps: problem, 
method and action. The three fundamental aspects of 
systems-oriented sustainability – namely: the economy, 
social structure and environmental integrity – were in-
dividually examined within the context of port cities. 
The economic aspect of systems-oriented sustainability 
in the context of port cities includes GDP generation, 
income and profitability, and tax revenue generation.

The social aspect includes productivity; the spatial impa-
ct of society; quality of living and working environments; 
employment results; heritage and cultural impacts; and 
corporate, legal and political impacts. Finally, the envi-
ronmental aspect includes air quality, water quality, co-
astal and marine environment, and waste management.

In the economic aspect of sustainability, port activities 
create a business income on a local level and contribute 
to the value multiplier effect of ports. The generated 
income is then allocated to income costs including la-
bor and capital expenses, payments to accumulated 
earnings, shareholders and stakeholders, and to pay 
miscellaneous taxes. A port’s contribution in the GDP 
stems primarily from the operations of the port and the 
facilitation of trade. Conversely, a city’s GDP is genera-
ted through various commercial activities. Impacting 
production-consumption models, the GDP per person 
can also influence how the GDP is generated (Shen et 
al., 2011). A city’s contribution in the GDP is mainly cor-
related with the port’s contribution in the GDP. For ins-
tance, export-/import-/warehouse-oriented ports play a 
more important role than service-oriented economies 
in GDP generation by facilitating trade in their city. The 
profitability of a port in terms of economic value can 
be measured by net income. Determining the optimal 
productivity level of a port will contribute in maximizing 
the profit, which is the main goal of an establishment. 
The optimal productivity level is the preferred capacity, 
or the utilization rate of a port (Talley, 2007). The tax 
revenue generated from port operations comprise the 
majority of the city’s tax income. This might include go-
ods and services, corporate, property, export and import 
taxes. Port productivity is measured by the amount of 
cargo handled based on given resource utilization, while 
the productivity of a city is measured by labor produc-
tivity and investment returns (Table 7).

The social aspect of the sustainability framework in the 
context of port operations includes the location and 
construction of a port, with a particular interest on the 
spatial impact of operations. Ports often occupy the 
coastal lands, which might necessitate the relocation 
of the local city or community. Standard of living is a 
significant indicator in determining where the local 
community works and lives. Within this scope, the port 
operations, port constructions, freight ships, air and 
noise pollution due to operations, waste discharged in 
the vicinity of the port, and the obstruction of recreation 
by cutting access to nearby beaches (if applicable) are 
some of the social components influencing the housing 
preferences of local communities.
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TABLE 7. System-Oriented Sustainability for Port City Development Analysis

Criteria Overall sub-criteria
System-specific main issues/indicators Port

Port City

Economic

GDP generation/value factor (Suykens, 
1989; Zhang and Lam, 2013; Humphreys, 
2012; Shen, Ochoa, Shah and Zhang, 
2011)

Port operations; Facilitation 
of trade

GDP per person; commercial 
activities

Income and Profitability  (Toh, Phang 
and Khan, 1995; Talley, 2007; World Bank, 
2012; Zhang and Lam, 2013)

Port fees; Income cost; 
Optimum productivity level

Disposable income per 
household; gross savings

Tax Generation (Toh et al., 1995; 
Humphreys, 2012; Zhang and Lam, 2013)

Corporate and real-estate 
taxes

Corporate, income, property, 
goods and services; income/
export taxes

Social

Productivity (Toh et al., 1995; Talley, 
2007)

Number of handled cargo 
per resource used (labor, 
equipment)

Urban Productivity; Labor 
productivity

Spatial Impact on Society (UN, 1992; 
Wang and Ducruet, 2012; Yap and Lam, 
2013)

Coastal land occupation Housing and shelter; Transport

Quality of Living and Working 
Environments (UN, 1992; Hayuth, 
2007; De Vor and De Groot, 2011; Merk, 
Ducruet, Dubarle, Haezendonck, and 
Dooms, 2011)

Security; comfort Security; comfort; recreation

Employment Results (Zhang and Lam, 
2013)

Number of employment 
opportunities created; 
employment factor

Employment factor; 
unemployment rate

Heritage and cultural impact (Shaw, 
2001)

Maritime heritage and 
culture

Preservation of heritage and 
culture

Corporate, legal and political impact 
(Daamen and Vries, 2013)

Management productivity; 
Maritime industry 
regulatory framework

Transparent, accountable 
and productive governance; 
political stability

Environ-
mental

Water Quality (Yap and Lam, 2013)
Water pollution due to 
port operations (organic, 
inorganic)

Accessible clean and 
reasonably priced water; water 
consumption efficiency

Air Quality (Berechman and Tseng, 2012; 
Bailey and Solomon, 2004)

Concentration of pollutants 
stemming from ships 
and port operations; 
quality of ambient air and 
atmosphere

Concentration of pollutants; 
quality of ambient air and 
atmosphere

Coastal and Marine Environment (Peris-
Mora, Diez Orejas, Subirats, Ibanez, and 
Alvarez, 2005; IMO, 2011)

Coastal hydrology; sublevel 
pollution

Coastal hydrology; sublevel 
pollution; biological diversity

Waste Management (Darbra, Ronza, 
Stojanovic, Wooldridge and Casal, 2005; 
Yap and Lam, 2013)

Ship discharge; waste 
stemming from cargo 
operations

Recycling and reuse rate; 
treatment of hazardous waste

Source: Xiao (2017)
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Evidence also suggests a negative correlation betwe-

en the proximity to port areas and housing prices, 

which relates to the higher intensity of social depriva-

tion (Merk et al., 2011). The negative correlation impli-

cating lower prices should not be attributed to ports 

alone. Similar studies on industrial zones revealed a 

negative impact on housing prices (De Vor and De 

Groot, 2011). Employment results are another criteri-

on of the sustainability framework for ports. These 

results correspond to the number of full-time equi-

valent of jobs in the port operations. These consist of 

direct employment, corresponding to the number of 

employees recruited in port operations, and indirect 

employment, corresponding to jobs created in the lo-

cal economy by the ports’ procurement of goods and 

services. This impact reflects the employment factor.

Another aspect of the sustainability framework for 

ports is the environmental impact. The quality of air 

and water, coastal and marine environment, and was-

te management are considered main indicators. The 

United Nations (1992) asserts the location of the port, 

construction and port authority, handling, warehou-

sing and road transport as sustainability criteria. The 

location of a port correlates with the location of the 

development site and the existence of a waste dispo-

sal site or facility. Port operations include processes in 

ship traffic and discharge, the impacts of shipping le-

aks and spills, hazardous goods, and cargo-handling 

activities in port-hinterland transportation (Darbra 

et al., 2005). The main impact of ports on sea wa-

ter stems from the discharge of pollutants and toxic 

substances in seas. Ballast water, disposal of waste 

produced by port operations, and fuel and cargo re-

sidues are the primary pollutants of water. Accidents 

resulting in oil spills trigger more severe damages 

and instant implications. These sea pollutants harm 

the wildlife in coastal and marine ecology as well as 

the related marine sources (Yap and Lam, 2013). Air 

quality consists of two main components: (i) dry bulk 

cargo handling and warehousing, construction works 

on road, and road traffic impacting the particulate 

matter (PM) concentration, and (ii) pollutants such 

as sulfur dioxide (SO₂) concentration dispersed by 

ships, and nitrogen dioxide (NO₂), carbon monoxide 

(CO) and hydrocarbons (HC) emitted by vehicles and 

port equipment (Berechman and Tseng, 2012). These 

pollutants negatively impact the ambient air qua-

lity and life forms in the vicinity of ports (Bailey and 

Solomon, 2004). The environmental impact includes 

coastal hydrology such as coastal and marine en-

vironment, currents, tides, coastal erosion, coastal 

currents, residue accumulation, underground water 

currents, water drainage and other physical factors 

in the coastal areas. It also includes species, sizes, 

toxicity, and sediment pollution, closely correlating 

with biological diversity and ecosystem, referring to 

the pollution of seafloor as measured by coastal and 

marine ecology. Oil transportation operations, an 

auxiliary industry, introduce higher risks of oil spills 

(IMO, 2011). In addition to the above components, the 

implications of dredging are also closely studied by 

various scientists. Dredging substantially transforms 

the environment. It may have negative implications 

on the entire sub-criteria defining the port city and 

the marine and coastal environment. For instance, 

comprehensive dredging in the Ems Estuary in the 

Netherlands (De Jonge et al., 2012) escalated turbidity, 

which, in turn, disturbed the ecosystem and signifi-

cantly affected the sustainability of marine ecology 

in the entire region, including fishery stocks.

The Port of Singapore, located in one of the wor-

ld’s largest port cities, is a good example in terms 

of economic contribution and land limitation (Xiao 

and Lam, 2017). This stems from Singapore being a 

small island city-state, highly dependent on the port 

for import and export. As a transfer hub, it acknow-

ledges the world as its hinterland. From economic, 

social and environmental perspectives, it is clearly 

evident that the positive correlations between the 

port and the city of Singapore heavily outweigh the 

negative correlations. Deductions for policy-makers 

include continuously improving the port to maximize 

Singapore’s economic and social positive relations 

and to minimize the environmental impacts.

However, it should be noted that the correlation 

between the city and the port is dynamic and sub-

ject to change in time. In that aspect, Singapore’s 

decision to relocate transfer hub operations to the 
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planning area Tuas is considered a positive develop-

ment. Bridging the local and global economies, the 

Singapore port city is a prime example of the integ-

ration of urban and port systems in a complex and 

dynamic nature. Recognition of a port city’s green 

approach and habitability brings economic benefits. 

Future research may focus on case studies on port 

cities to examine size, national economy, handled 

cargo types and other variables to better explore 

the factors impacting the development of a port city.

Shanghai is another city that handled 43.3 million 

TEUs in 2019. The port developed rapidly once the 

central authority allowed Shanghai to set off an eco-

nomic reform in 1991. In 2004, the Yangshan deep-sea 

port was constructed on the Yangshan Islands in 

the Hangzhou Bay, connected to Shanghai by the 

Donghai Bridge. This allowed the port to overcome 

the challenges of shallow waters in the current locati-

on of the port and to rival the neighboring deep-sea 

port, Ningbo Zhoushan. The city and the port mu-

tually supported each other’s development in the 

20th century, particularly during the traditional deb-

ris transportation connecting the city to the hinter-

land areas by the Yangtze River and the Grand Canal. 

During the early 30 years of the People’s Republic 

in the 1950s and 1970s, the country carried out little 

direct trade with the outer world, with the excepti-

on of the former Soviet Union, and indirect trading 

was mostly carried out through Hong Kong. In the 

post-Mao period in the 1980s and 1990s, China laun-

ched the “open skies” policy and economic reforms. 

Shanghai subsequently regained its development 

acceleration as the most important manufacturing 

hub in China, targeting both domestic and interna-

tional commerce.

The Port of Shanghai has maintained its leading po-

sition among the global container ports since 2010. 

Having achieved a new record in monthly figures in 

October 2020 with a 4.2 million TEU business volume, 

the Port of Shanghai went on to break a new record in 

daily figures on July 30, 2020 with 149,565 TEUs (Dag, 

2020). The Port Authority of Shanghai joined in the 

partnership, consisting of “COSCO Shipping,” “China 

Railway” and “China Railway Container Transport,” 

for an investment project to boost the current ca-

pacity in the maritime- and railway-linked container 

transportation up to 200,000 TEUs with a 45-percent 

share. In developed ports, the share of maritime and 

railway linked container transport reaches 20 to 40 

percent in total handling volume (Ying, 2019).

Such an example in Türkiye is the ports located in 

the Kocaeli Region. The report on the Port of Derince 

and Kocaeli Region, a significant port city in Turkish 

foreign trade, contains a current situation analysis, 

examines the region’s contributions in the industry, 

commerce, transportation and Turkish economy, de-

termines the port’s conditions in terms of partner-

ship, authority, technical infrastructure, investment, 

transportation connections and other external fa-

ctors, then evaluates the potential (Erdoğan et al., 

2014). It is considered crucial to expand the capacity 

of the Port of Derince on both the national level and 

in the Kocaeli Region to maximize speed, quality and 

ease; compete on a global level; and to contribute 

significantly in the previously supplied foreign trade 

volume. Based on the current commercial develop-

ments, the demand in the globally trading ports in 

Kocaeli will continue to surge rapidly. Accordingly, 

at least one port must be improved to the higher 

scale. The Port of Derince (Safiport) is estimated to 

have the appropriate potential. Both the surveys and 

the face-to-face interviews and focus group studies 

concluded that the Port of Derince is perceived as 

a strategic port with the potential to contribute not 

only to the local economy in Kocaeli, but to the na-

tional economy at large. It should therefore be con-

sidered a critical port. Furthermore, its hinterland 

reaches approximately 70 percent of Central and East 

Anatolia with highly significant. 

In that respect, the following is advised: efficient use 

of the railway; immediate implementation of projects 

to this end and the development of new projects; 

considering that the current road connection will 

prove insufficient and create bottlenecks against the 

increasing capacity subsequent to the new invest-

ments, the construction of a new connection line 

linking with TEM and connecting the port to this new 

line by an underpass; and the planning of intermodal 
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connections in consultancy with the relevant par-

ties to address the integrated supply chain currently 

trending around the globe. Port of Derince, Safipo, 

is one of the rare ports where the rail line reaches 

the docks. This allows for the handling of all types of 

cargo by railway. The port has the target to handle 

4 million metric tons of cargo arriving by railway on 

the eight lines within the port, employing the cranes 

to operate on these lines (UTİKA 2016).

The common aspects of the above examples inc-

lude the use of technological handling equipment 

and prioritizing railway connection and intermodal 

transportation capacity to ease the flow of container 

traffic. A focus on gaining and improving this capa-

city in the investment projects towards the container 

ports of İzmir has been advised.

To summarize: the sustainability of ports requires a 

systems-oriented approach that considers all eco-

nomic, social and environmental factors. Demand 

projections gain significance in that context, while 

further evaluations are necessitated in social and 

environmental issues.

Ports and port cities are considered with a holistic ap-

proach within the sustainability framework. The sus-

tainability of port vicinity in the İzmir region, however, 

is the priority aspect in decision-making. The close 

correlation between the ports and the living areas 

highlight environmental sustainability. While this 

aspect is currently dealt with the green port appro-

ach in Türkiye, applying international criteria would 

present a sectoral advantage. With that in mind, the 

report includes the green concept and the energy 

efficiency and management of ports as criteria in 

the assessment of port sustainability.
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1.5.3. Energy and Environmental Sustainability

The energy and environmental sustainability aspect 

in the development axes of the ports of İzmir are the 

main indicators contributing to the integral sustai-

nability ports and the development of İzmir as a port 

city. Environmental sustainability is assessed based 

on green port criteria and the sustainability of energy 

based on energy efficiency and management.

Leading many operations in diverse disciplines of 

navigation and the economic movement of sectoral 

shareholders, port cities are also subject to the imp-

lications of energy consumption in these dynamic 

processes. Improving resource efficiency as well as 

environmental sustainability in ports will contribute 

to coastal expectations and transformation through 

benefits to the sustainable development goals. In 

that context, ports are strategic targets for cities in 

terms of green growth and energy resource mana-

gement in the value chain of a circular economy. The 

estimations by global economies indicate that, in 

line with the growth scenarios for trade, ship sizes 

and related port facilities and capacities as well as 

the investments based on estimations will increase 

while simultaneously dragging up fossil fuel con-

sumption in proportion (OECD, 2012; PIANC, 2014a). 

This correlation has highlighted in the recently tren-

ding sustainable economies the importance of de-

veloping national and regional economies and social 

structures in terms of quality and quantity through 

more sustainable models (Asgari et al., 2015; ESPO, 

2016). Indeed, conceptual transformations such as 

the blue and green growth concepts in these models 

have been acknowledged as strategic preferences in 

national and international policies. Energy efficiency 

and management, as well as the development of the 

green concept in these conceptual transformations, 

became the main indicators of economic and social 

change.

The sustainability of energy is a transformation pro-

cess from fossil fuel consumption behavior to a ze-

ro-carbon approach. In long-term structural insti-

tutions such as ports, however, the sustainability of 

energy is directly correlated with the efficient and 

effective management of energy. Currently, the ISO 

50001 Energy Management Systems are considered 

an efficient management tool for such institutions. 

In terms of the sustainability of energy, improving 

low-carbon approaches and installing renewable 

energy sources is a strategic goal for authorities.

The green concept introduces significant gains inclu-

ding process improvement, establishment develop-

ment planning and preserving environmental susta-

inability. The green port concept can be assessed in 

two categories: for Türkiye and for the world. Neither 

process is imperative at the moment for all ports in 

Türkiye. The main criteria of green ports in Türkiye 

include the following:

	▶ Established and certified the integrated mana-

gement system, including ISO 9001 Quality Ma-

nagement System,

	▶ OHSAS 18001 Occupational Health and Safety Ma-

nagement System, and ISO 14001 Environment 

Management System.

	▶ Effective upkeep of these quality certificates,

	▶ Operations in line with legal regulation on envi-

ronment.

	▶ Green port certification in Türkiye is under the aut-

hority of the General Directorate of Maritime Trade 

with corporate support by the Turkish Statistical 

Institute.

The General Directorate expects Green Port certified 

port authorities to comply with all waste regulations 

including:

	▶ Regulation on Solid Waste Management,

	▶ Regulation on Packaging Waste Management 

published on November 6, 2008 in the Official 

Gazette No. 27046

	▶ Regulation on Amendments to the Regulation on 

Legal Provisions for Green Port Facilities,

	▶ Regulation on Waste Battery and Accumulator 

Management and the Regulation on Amend-

ments to the Regulation on Waste Battery and 

Accumulator Management as published in the 

Official Gazette No. 27537 on March 5, 2010,

	▶ Regulation on Hazardous Waste Management,
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	▶ Regulation on Waste Collection from Ships and 

Waste Management,

	▶ Regulation on Water Pollution Management, Re-

gulation on Hazardous Chemicals,

	▶ Regulation on Training and Authorization within 

the scope of the International Maritime Dangerous 

Goods Code,

	▶ Regulation on Waste Oil Management,

	▶ Regulation on Water Pollution Management and 

Regulation on Amendments to the Regulation on 

Water Pollution Management,

	▶ Regulation on the Management of Expired Tires, 

	▶ Regulation on the Management of Soil Pollution 

and Point Source Pollution

Developing energy and environmental sustainabi-

lity concepts along the development axis of ports in 

İzmir is a strategic preference. In this aspect, there 

is a need for fundamental indicators contributing 

to the integral sustainability of İzmir as a port city. 

Within the scope of this study, the green concept was 

acknowledged as the basis for environmental susta-

inability, and energy efficiency and management as 

the basis for energy sustainability in the context of 

the current situation of the ports in İzmir.
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Assessment of 
the Ports in  
the İzmir Region
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2.1. Foreign Trade and Maritime Transport in Türkiye

Despite the 7.5 percent shrinkage in global trade 

in 2020 (World Trade Organization, 2020), Türkiye’s 

total trade volume dropped by only 0.5 percent and 

registered as $389.18 billion (TurkSTAT, 2020). Like in 

other developed economies, import dropped from 

$15,533.19 billion to $13,908.13 billion by a 10.5-percent 

decline margin (Table 8). The import in developing 

economies dropped from $9,107.85 billion to $8,179.29 

billion with a 10.2-percent decline.

In 2020, Türkiye’s exports registered at $169.67 billion, 

with $100.92 billion consisting of exports made by sea 

(Table 9). The share of maritime transport in exports 

was 59.5 percent. The share of exports carried out 

with maritime transport gained particular momen-

tum in 2016, increasing from 53 to 60 percent.

As of 2020, Türkiye’s total import registered as $219.51 

billion while maritime import reached $114.83 billion. 

The share of maritime trade in Türkiye’s import is 

52.3 percent. In 2019, the relatively severe decline in 

import prompted a decline in the share of maritime 

trade as well.

Maritime transportation accounted for $215.75 billion, 

corresponding to 55.3 percent of the total $389.18 bil-

lion monetary value of Türkiye’s foreign trade volume.

In 2020, foreign trade deficit surged by 68.8 percent 

from $29.51 billion to $49.84 billion. The correspon-

dence rate of import and export declined from 86 

percent in 2019 to 77.3 percent in 2020 (Figure 17). 

Over the last two years, fluctuations in the foreign 

trade components have particularly influenced the 

share of maritime trade.

TABLE 8. Türkiye in Global Trade

(billion USD) 2016 2017 2018 2019 2020

Global (export) 16,045.25 17,742.93 19,550.44 19,014.68 17,582.92

Developed Economies 
(export)

13,423.08 14,580.73 15,843.55 15,533.19 13,908.13

Developing Economies 
(export)

7,354.17 8,310.89 9,237.63 9,107.85 8,179.29

Türkiye (export+import) 351.44 403.21 408.32 391.18 389.18

Source: WTO, IMF and TurkSTAT 
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TABLE 9. Share of Maritime Transport in Turkish Export and Import

Total export  
(billion USD)

Export by maritime trade 
(billion USD)

Share of maritime trade in 
export (%)

January 2021 15.05 8.74 58.1%

2020 169.67 100.92 59.5%

2019 180.83 109.11 60.3%

2018 177.17 108.80 61.4%

2017 164.49 93.38 56.8%

2016 149.25 80.14 53.7%

2015 150.98 79.76 52.8%

2014 166.50 88.90 53.4%

2013 161.48 88.20 54.6%

Total import  
(billion USD)

Import by maritime trade 
(billion USD)

Share of maritime trade in 
import (%)

January 2021 18.08 9.91 54.8%

2020 219.51 114.83 52.3%

2019 210.35 112.97 53.7%

2018 231.15 136.74 59.2%

2017 238.72 138.60 58.1%

2016 202.19 121.01 59.9%

2015 213.62 126.87 59.4%

2014 251.14 147.78 58.8%

2013 260.82 146.44 56.1%

Data source: TurkSTAT
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FIGURE 17. Foreign Trade Balance of Türkiye

Veri kaynağı: TÜİK. Grafik yazar tarafından oluşturulmuştur.

-99,342
-84,638

-62,637 -52,942
-74,221

-53,984
-29,512

-49,840

169,669

219,51086.0%

77.3%

0%

20%

40%

60%

80%

100%

-150,000

-100,000

-50,000

0

50,000

100,000

150,000

200,000

250,000

300,000

2013 2014 2015 2016 2017 2018 2019 2020

foreign trade deficit (million USD) export (million USD) import (milyon USD) export/import (%,right)

ANALYSIS ON THE DEVELOPMENT OF  

FOREIGN TRADE IN TÜRKİYE AND IN İZMİR

55



2.2. Maritime Trade and Transport in İzmir

İzmir is located on the trade route through the Suez 

Canal towards Mediterranean, reaching the Black 

Sea via Dardanelles and İstanbul Straits. This ancient 

route predates the Suez Canal and connects signi-

ficant port cities including Alexandria, İzmir, Athens 

(Piraeus), İstanbul, Constanta and Sevastopol.

Türkiye has 185 International Ship and Port Facility 

Security (ISPS) certified ports and registered the 

handling of 460.1 million metric tons in 2018, and 

484.2 million metric tons in 2019 by a 5.2-percent 

increase margin. Of the total cargo handled at 2018, 

72.3 million metric tons corresponding to 15.7 percent 

was handled in the Aegean Region while, in 2019, the 

amount handled in the Aegean reached 83.9 milli-

on metric tons, corresponding to 17.3 percent. The 

export and import cargo account for 90.4 percent 

of the total load while the remaining cargo consists 

of coasting with a negligible amount of transit cargo.

Ports under the İzmir and Aliağa port authorities 

account for 78 percent of total trade in the Aegean 

and the entire container-handling operations, as well 

as 99.4 percent of liquid bulk cargo, 98.9 percent of 

general cargo and 69.5 percent of dry bulk cargo 

handling.

The increasing distribution activities in the vicinity 

of ports are particularly in line with the escalation of 

container transport prompt ports to further prioritize 

intermodal transportation corridors and integration 

with inner regions through dry (inner) ports (Monios 

et al., 2018). Eventually, the port city becomes the 

heart of a logistics cluster influenced by the positive 

and negative implications of the increasing logistics 

activities.

The variation in the maritime activities in line with 

the variation of commercial and industrial activities 

led to the surfacing of terminals specialized on diffe-

rent areas. The distinction and development of cruise, 

container, liquid fuel, bulk and dry cargo terminals 

in the İzmir region revealed in line with the timeline 

of the port city development model in five stages, 

formulated by Hoyle (1989).

As the relations between the city and port are stren-

gthened, a port-centered logistics cluster approach 

gains significance to ensure a modern urban lifestyle 

is retained in the city. This perspective will boost the 

productivity of the ports area and introduce a signi-

ficant commercial income to the national economy, 

and enable the port to benefit from the advantages 

of the city.

The maritime transport system consists of a network 

of transport infrastructure linking the ports, produ-

ction facilities and terminals that specialized ships 

visit during journeys to distribution hubs and mar-

kets. Timing and continuity are the keys to mariti-

me transport. The Egyptian “Ever Given” container 

ship that, on March 24, 2021 ran aground in the Suez 

Canal and remained stuck for six days, blocking all 

passages through the canal in the meanwhile, had 

implications across the entire global economy. This 

accident exemplifies the significance of maritime 

transport and demonstrates the critical impact that 

loading and unloading planning has at ports. The 

unfortunate ship in this example was a 399.94-me-

ter container ship with a 20,124 TEU capacity. The 

intense competition over the last 10 years prompted 

maritime companies to trade multiple smaller ships 

for fewer high-capacity ships. It is, therefore, essen-

tial for the ports of İzmir to have formulated existing 

strategies to install the requirements to serve such 

larger ships.

While maritime transport a significant component in 

export, a critical income source for countries, and, in 

import, a substantial operation to obtain necessary 

resources, it only creates value within its ecosystem 

and not on its own. As for its ports, İzmir evident-

ly must regain its port city identity, which is an an-

cient heritage, to boost its share in the maritime 

transportation.
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According to the 2020 data by UNCTAD, Türkiye 

ranks 16th in the world’s merchant fleet with a to-

tal capacity of 28,090,402 DWTs. Crucially, we have 

climbed from the 24th rank up to the 16th in the last 

10 years. The recently increased appetite of Turkish 

shipowners for higher shares in the global maritime 

operations and the multiplying numbers of maritime 

trainees indicate that the younger generation is be-

ing tempted to work in the maritime industry. These 

are all positive indicators for the development of the 

Turkish maritime industry. Within this scope, port 

operations are also expected to boost and develop, 

through modern technology, in line with develop-

ments in the maritime industry.

Container transport, on the other hand, is highlighted 

by the advancing global trade. The global maritime 

trade fleet reached a total of 24.3 million TEU contai-

ner transportation capacity in 2019 while the Turkish 

maritime trade fleet registered 329,000 TEUs in total 

container capacity. The share of the Turkish mariti-

me trade fleet in the global container transportation 

capacity is 1.4 percent. In addition to the Chinese 

public company COSCO having purchased the ope-

rating rights of the Asyaport in Tekirdağ, the overall 

improvements made to the container-handling ca-

pacity of Turkish ports reinforce the positive outlook 

for the future.

Ports are the most important destinations for ships, 

the main vessels of maritime transport and trade, 

and they are at the heart of goods movement. Given 

the development of ports in Türkiye, 149 port facili-

ties in 2000 increased by a 40-percent margin and 

reached 210 facilities in 2019. There were 60 ports in 

2000, which then increased to 185 in 2019. There has 

been a 210-percent increase in the number of faci-

lities subject to international transportation. As for 

the cargo volumes for the same period at ports, the 

greatest increase rate was registered by export with 

a 389-percent margin. Türkiye’s foreign trade cargo 

traffic by sea increased by 249 percent in 19 years.

While the cargo traffic increased by 0.5 percent on a 

year-on-year basis on a global level in 2019, the opera-

tions volume in the Turkish ports for the same period 

escalated by 5.2 percent and reached 484.2 million 

metric tons. The distribution of cargo types handled 

at Türkiye ports is 32 percent liquid bulk, 31 percent 

dry bulk, 25 percent container, 11 percent general 

cargo and 1 percent vehicle. Liquid bulk cargo has 

the greatest transaction volume with a total of 150.3 

million metric tons corresponding to one third or a 

32 percent share in all cargo types.
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2.3. Ports 

2.3.1. Overview

5	 The field study of the project included interviews with port authorities in the İzmir region to learn about the current situation and future 

predictions.

6	 Options in expansion could be reevaluated. The MKE land could be considered, for instance

Freight fees in container transport have recently 

augmented. The operation volume of the container 

ports in the Aliağa region is predicted to surge in 

the post-COVID-19 period. One definitive factor will 

be the Volkswagen manufacturing plant to be es-

tablished in the Manisa region to begin operations. 

However, recent news seems to indicate Volkswagen 

is having a change of heart about the investment.5

Evidently, the two major issues for ports are the ra-

ilway connections and port expansions based on pre-

diction of future operation volume. The 800-meter 

railway installed by Nemport in the Aliağa region on 

its own budget in 2020 is a critical development. The 

green port-certified Nemport thus boosted its 150 

daily container-handling capacity to 200 containers 

per day. Technically speaking, a seaward expansion 

of ports is extremely cost for the maritime industry. 

Expansion towards land is the more feasible option. 

Given that the TCDD Port of İzmir is located in the 

city center and considering the additional load it will 

introduce to the city traffic as well as the insufficient 

port depth, it is recommended that the ports in the 

Aliağa region be evaluated as container ports. Within 

this context, it is significant to expand container ports 

in the Aliağa region to increase their storage capa-

city6 to serve higher-capacity (7,000 TEUs and above) 

container ships.

According to the information provided by the authori-

ties at the İzmir Iron and Steel (IDÇ) Port, the handled 

general cargo and dry bulk hiked from 3,309,000 

metric tons in 2019 to 4.2 million metric tons (3.6 mil-

lion metric tons of which is dry bulk) in 2020 (late 

December). This is a record-breaking figure for IDC. 

The IDC Port prioritizes the cargo by the company 

İzmir Iron and Steel (38 percent), though it also con-

tinues to undertake third-party operations. The port 

recently updated eight cranes and replaced two die-

sel cranes with electric ones. The port authority noted 

that they have the potential for a capacity boost, yet 

remain restricted due to the neighboring land, which 

is owned by the Mechanical and Chemical Industry 

(MKE) Institution.

The previously discussed ports in İzmir are sufficiently 

equipped with port facilities to handle various types 

of cargo (Table 10).

It is advised to examine the total handling statistics 

for ports in Türkiye and in İzmir to evaluate the cur-

rent capacity utilization rate. Table 11 presents the 

amount of cargo handled in the ports of İzmir for 

all cargo types between 2011 and 2020 and the total 

amount of cargo handled in all Turkish ports during 

the same period. The share of ports in İzmir in the 

total cargo handled at Türkiye varied from 13 to 16 per-

cent and reached approximately 16 percent in 2020.
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TABLE 10. Annual Capacities of the Ports of İzmir by Cargo Types

Port Facility
Liquid Bulk Cargo 

(Metric Tons)
General Cargo 

(Metric Tons/Year)
Container 

(TEU)
Ro-Ro 

(Vehicle-Item)

ALPET ŞAMANDIRA 200,000      

PORT OF  BATIÇİM   6,000,000    

ÇEŞME ULUSOY       200,000

EGE STEEL PORT AUTHORITY   7,000,000    

EGE GAZ TERMINAL 4,415,040      

EGE FERTILIZER PORT 310,000 5,000,000 1,000,000  

ETKİ PORT 3,700,000      

PORT OF DIKILI 800,000

PORT OF HABAŞ   10,000,000    

IDC PORT   7,500,000    

NEMPORT PORT   500,000 750,000  

NEMRUT PLATFORM 240,000      

PETKIM TERMINAL 7,000,000 2,000,000    

SOCAR REFINERY STORAGE 3,000,000      

SOCAR ALİAĞA TERMINAL   350,000 1,500,000  

STAR REFINERY 10,277,400      

TCDD PORT OF İZMİR   1,369,000 1,000,000 200,000

TOTAL OIL TERMINAL 1,385,064      

TÜPRAŞ TERMINAL 21,000,000      

TOTAL 51,527,504 40,519,000 4,250,000 400,000

Data Source: The liquid bulk and general cargo capacity data in the table were obtained from the IMEAK DTO Aliağa Branch Manager 

on January 28, 2021; container terminal capacities from the corporate websites and/or through port operators; and Ro-Ro vehicles 

capacities were roughly calculated based on data obtained from port operators. The methods to calculate the capacity of a container 

terminal are explained in “Chapter 3.3.2” while the methods to calculate the capacity of a Ro-Ro terminal is explained in “Chapter 3.3.3.”

ANALYSIS ON THE DEVELOPMENT OF  

FOREIGN TRADE IN TÜRKİYE AND IN İZMİR

59



TABLE 11. Cargo-Handling Statistics for the Ports of İzmir and Türkiye 2011-2020 (Metric Tons)

Years
Ports of 

Aliağa
Ulusoy 

Çeşme Port
TCDD Port 

of İzmir
Total in 

İzmir
Total in 
Türkiye

Ports of İzmir – Share in 
Türkiye (%)

2011 37,907,516 914,178 10,471,241 49,740,219 363,346,723 13.69

2012 43,167,047 828.01 9,545,331 54,103,994 387,426,232 13.96

2013 40,014,873 971,286 11,096,292 52,630,143 384,930,758 13.67

2014 42,365,293 1,048,788 10,754,461 54,568,020 383,120,619 14.24

2015 48,794,379 1,064,412 9,604,994 59,815,737 416,036,695 14.38

2016 50,540,449 1,236,127 9,692,386 61,813,049 430,201,162 14.37

2017 55,635,041 1,243,164 9,891,727 67,157,805 471,173,896 14.25

2018 53,985,243 1,400,003 9,040,779 64,800,719 460,153,560 14.08

2019 65,799,062 1,553,848 9,226,482 77,098,663 484,168,412 15.92

2020 68,946,001 1,236,404 9,390,012 80,070,434 496,642,651 16.12

CAGR (%)

2011-2020 6.87 3.41 -1.2 5.43 3.53  

2019-2020 4.78 -20.43 1.77 3.85 2.58  

2011-2016 5.92 6.22 -1.53 4.44 3.44  

2014-2019 9.2 8.18 -3.02 7.16 4.79  

Source: MoTI, 2021

Prior to the COVID-19 pandemic, UNCTAD (2019) pre-

dicted that maritime trade would sustain its 3.4-per-

cent annual compound growth rate throughout the 

period of 2019–2024 based on the estimated income 

flexibility of maritime trade for the 2006–2018 period 

and on the IMF growth estimation for GDP for the 

period of 2019 to 2024. However, the unprecedented 

global health crisis and ensuing economic crisis tri-

ggered by the COVID-19 pandemic critically injured 

maritime transportation. Global maritime trade re-

gistered a mild increase (2.8 percent) in 2018 before 

coming to a halt in 2019 due to the overall regression 

in global trade and reached the lowest point since 

the 2008–2009 financial crisis by a 0.5-percent mar-

ginal increase (UNCTAD 2020).

The performances of ports in Türkiye were affected 

by this global staggering. While the Turkish ports 

registered an annual growth of 3.53 percent over the 

last 10 years, this momentum regressed to 2.58 per-

cent in 2020. The Compound Annual Growth Rate 

(CAGR) in the pre-pandemic five-year period from 

2014–2019 peaked at 4.79 percent. This rate exceeds 

the concurrent global average as well as the medi-

um-term predictions for global average in maritime 

trade. The total performance of ports in İzmir during 

the same period peaked at 7.16 percent and the ports 

in Aliağa reached 9.2 percent CAGR, both exceeding 

the concurrent average of Türkiye.
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Global maritime trade achieved an annual avera-

ge growth rate of 3 percent since 1970. Container 

transportation is the fastest-growing type of mari-

time transportation. Based on data for the period 

of 2008 to 2020, global maritime trade for all cargo 

types indicates a compound annual growth rate of 

2.41 percent while global container traffic handled 

at ports registered a 3.64-percent increase(Table 12). 

During the same period, the transaction volume for 

all cargo types in the ports of Türkiye and İzmir rea-

ched 3.88 percent and 4.17 percent, respectively, in 

CAGR while container traffic registered 7.13 percent 

and 5.59 percent, respectively, with all values excee-

ding the global average.

TABLE 12. Comparison of the Ports in the World, in Türkiye and in İzmir

Yıllar

Maritime Trade  
(Total of all cargo types – million metric tons)

Container traffic handled at ports  
(million TEUs)

Global Total
Total in 
Türkiye

Total of Ports of 
İzmir

Global Total
Total in 
Türkiye

Total of Ports of 
İzmir

2008 8,665 314 49 533 5.09 0.89

2020 11,537 496 80 819 11.63 1.71

YBBO 2.41% 3.88% 4.17% 3.64% 7.13% 5.59%

Data source: UNCTAD, 2009; Clarksons Research Shipping Intelligence Network; MoTI Cargo Statistics (https://denizcilikistatistikleri.uab. 

gov.tr/yuk-istatistikleri.)

In addition to maritime transport, cargo transportati-

on is widely preferred in the transport network within 

the hinterland as it facilitates intermodal transpor-

tation and had a high positive impact on the perfor-

mance of ports in Türkiye. The recent trend of general 

cargo switching to container transportation is predic-

ted to continue. In that context, investments towards 

container terminals exceed the investments made in 

other types of ports all around the world. Gradually 

increasing efforts in the shipbuilding industry to bu-

ild higher-capacity container ships oblige container 

ports to handle more containers and to store a higher 

number of containers within a certain period of time. 

In addition to the increased capacity, the increased 

size and draft in container ships are the other two 

aspects that the container terminals must consider.

With that in mind, the following are the qualities a 

container terminal today should have or improve on: 

quays or berths suitable for longer ships to dock; furt-

her-reaching and faster-operating ship-to-shore cra-

nes to load and unload from the longer ships; suitable 

quay depth; expanded stacking area; crane systems 

to rapidly transfer containers whose dwelling time 

is up to carriers; accelerating customs procedures to 

minimize container dwell time; and easy integrati-

on with internal transportation systems. The higher 

growth rate of container traffic compared to other 

types of transportation highlight container terminals 

as a priority in the competency assessment of ports.
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2.3.2. Capacities and Handling Statistics of Container Terminals

The capacity of a container terminal consists of the 

“maximum container traffic that the terminal can ope-

rate” (Soberón, 2012). Expressed in TEU, the capacity 

value basically refers to the port’s supply capacity in 

handling or stacking.

Various suggestions have been made concerning the 

calculation of a container terminal’s capacity. There 

are three methods worth mentioning at this point. 

The first method is based on the operating capacity 

of the terminal’s handling equipment. The opera-

tor’s competency is just as significant in this method. 

The maximum number of containers a terminal can 

handle within a day, including unloading the conta-

iners from ship to shore and loading from shore to 

the ship, is expressed in TEU. The second method 

expresses the number of containers entering and exi-

ting the port gates within a day in TEU. This method 

highlights the operating speed, or the competency 

of the port gate. The third method, on the other hand, 

includes the stacking area of a terminal as well as the 

capacity of equipment used in this area in the calcu-

lation and is the prevailing method in the capacity 

calculation. At this point, the maximum number of 

lanes where cranes can stack containers one on top 

of the other, and the number of ground slots to stack 

one TEU container gains significance. The most basic 

approach postulates that the larger a terminal’s stac-

king area, the higher the number of ground slots. For 

this value to be reflected in the capacity calculation, 

there must be operating cranes moving containers 

within these slots. Capacity calculated based on the 

number of ground slots often equals a lower value 

than in the other two methods. It is therefore advi-

sed to consider this method in capacity calculation. 

In light of the above information, the capacity of a 

container terminal is calculated using the formula 

below  (Watanabe, 2001; Soberón, 2012; Kourounioti 

et al., 2016; Saka, 2020).

(DT * P)

(G * H * S * W)
C = 

Variables in the formula are explained below:

C:	 Annual capacity (TEU/year),

G:	 Number of container ground slots (in TEU), H: 

Container stacking height 

S:	 Operational factor/the proportional value of the 

number of containers in a stack  for a smooth 

operation (0 < S < 1),

W: 	 Total number of work days within the period (365 

days per year),

DT: 	Average container dwell time (days) at the stac-

king site,

P:	 Peak factor (safety factor included to account for 

potential high traffic during peak periods) (P ≥ 1).

Peak period (P) is often neglected in the capacity 

calculation. However, ports must consider potential 

peak periods, as explained in detail in the following 

chapter.

The number of ground slots refers to the number 

of slots allocated to a container of one TEU where 

multiple containers can be stacked one on top of 

the other and where containers can be moved (sta-

cked or retrieved). The number of containers that 

can be stacked on this slot is expressed by the stac-

king height (H). Basically, the number of ground slots 

by the stacking height (H*G) equals the immediate 

theoretical capacity. Multiplying that amount by the 

number of work days per year (H*G*365) gives the 

theoretical annual capacity. Utilizing a port’s theore-

tical capacity to the fullest is considered an unlikely 

real-life scenario. Once all slots are filled, there won’t 

be sufficient movement area to retrieve a container 

stacked in a lower level. For this reason, operating a 

terminal’s stacking area based on a reasonable ope-

rational factor (S) is the most feasible and preferred 

methodology. Even a 0.5 surpass over this value will 

result in more movements in container operations, 

thus extending the maneuvering time allocated per 

container and subsequently impacting the effective 

operation of the terminal. In light of this information, 
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the lowest possible S value is aspired for ideal opera-

ting conditions and the operational factor is generally 

assumed as “0.7” in capacity calculation (Saka, 2020). 

Soberón (2012), on the other hand, postulates that the 

operational factor can vary between “0.55 to 0.70.”

The above described factors have a positive impa-

ct on the capacity of a container terminal. In other 

words, any increase in these factors will proportio-

nately increase the terminal capacity. For example, if 

a terminal operator gains a new stacking area to the 

terminal, thus increasing the number of slots, the ter-

minal capacity will increase accordingly. Alternatively, 

increasing the stacking height by procuring new cra-

nes for the terminal will also increase the capacity. On 

the other hand, any loss in the number of work days 

of a port within a year, for whatever the reason, will 

result in the loss of terminal capacity.

In contrast to these factors in positive correlation 

with terminal capacity, there are two other factors 

located in the denominator of the formula which are 

in negative correlation with the container terminal 

capacity. The first of these is referred to as “Dwell 

Time (DT)” in the literature, which refers to the literal 

waiting time of a container. Extended DT caused 

by a delayed customs clearance or other reasons 

will result in the extended occupation of container 

stacking area, subsequently reducing the port’s sta-

cking capacity. Once a port manages to cut down 

the DT, a container’s hold in the stack area will also 

reduce and the stacking capacity of the terminal will 

be enhanced.

DT varies for import and export cargo. For an im-

ported container, a customs clearance period will 

occur before the container is picked up by the carrier 

company. Furthermore, the delays in the picking up 

of the container as well as the other factors may lead 

to extended DT. The fees applied by the ports are also 

influential on the DT. For export cargo, however, the 

DT is much lower as the cargo is often transported to 

the port within a very short period of loading. While 

providing a definite number of days is not possible, a 

deduction can be made based on previous research 

on the matter. UNCTAD collected and analyzed data 

from a total of 48 ports in 24 countries between the 

years 2017 and 2020 and concluded that the average 

container DT was six days for these ports (UNCTAD, 

2018). Kourounioti et al. (2016) categorizes the factors 

impacting the container DT as follows: (1) The day and 

month of unloading, (2) Port of origin of the cargo, (3) 

Container type and size, (4) Container type to transfer. 

Based on a 2017 field study with port operators in 

Kocaeli, the DT can be grouped in three categories: 

(1) Five to six days on average for export containers, 

(2) Seven to eight days on average for import con-

tainers, (3) 12 days on average for empty containers 

(Saka, 2020).

The ports in İzmir operate primarily in export. 

According to the container trade statistics for the 

last three years (2018–2020), approximately 53 per-

cent of containers handled in the container ports of 

İzmir are export cargo while 47 percent are import 

cargo. These figures mean that the export cargo will 

be prevalent when determining the container DT in 

the ports of İzmir. Taking other known factors into 

account, the capacity calculation for the container 

ports in İzmir has concluded that the average DT is 

five to six days.

The other factor in negative correlation with capacity 

is the “Peak factor.” A type of security factor, peak 

factor takes changes in cargo traffic into account. It 

is used to calculate how much real stacking capacity 

can be created if a sudden peak is experienced in 

cargo traffic in a particular period. This value is de-

termined based on the previous handling statistics 

of the port. Often symbolized as “P” in literature, the 

peak factor should be higher than the integer factor 

(1) (P ≥ 1). Gonzalez (2015) suggests that this factor is 

often in the 1.1–1.3 range (can lead to a peak by a 10 to 

30 percent increase). If a port authority expects a high 

peak, the stacking area should have sufficient capa-

city to handle the expected cargo traffic. Otherwise, 

the terminal operator will find it difficult to stack the 

arriving cargo during the peak period, which will ca-

use disruptions to ship docking services.
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Table 10 includes annual container capacities for four 

ports. Of these four ports, the yearly handling capa-

city of NEMPORT, whose number of ground slots and 

crane stacking capacity (6+1) is known7, is calculated 

below by the formula explained in this chapter. As for 

the other factors in the formula, the below estimated 

values are used:

G	 : 3,046 TEU (Number of ground slots),

H	 : 7 (Stacking height),

S	 : 0.64 (Operational factor)

W	 : 365 days (Total number of work days within the 

period),

DT	 : Six days (Container dwell time),

P	 : 1.1 (Peak factor).

= 754.669
6 * 1,1

(3.046 * 7 * 0,64 * 365) 
C = 

Using the port’s known number of ground slots and 

the RTG stacking height in addition to the above 

estimated values, the capacity of the NEMPORT port 

was calculated as close to the value 750,000 TEUs 

provided in Table 10. NEMPORT port is provided as 

an example for the calculation of a container termi-

nal’s capacity.

Table 13 shows the handling statistics for the contai-

ner ports in İzmir and in Türkiye for the period of 2011 

to 2020.  The table provides the total of transaction 

volumes for the other three container terminals ex-

cept the Port of İzmir within the scope of the Port 

of Aliağa. The performances of container ports in 

7	 During the field study on January 28, 2021, NEMPORT Deputy General Director explained that, at the time, containers were stacked on 3,046 

ground slots and that the port’s vision for 2023 included raising that figure to 7,000. The cranes used in the terminal area, on the other hand, 

had a stacking capacity of 6+1.

Türkiye over the last 10 years registered 6.63 percent 

in CAGR, surpassing the world average. Excluding the 

2020 data, the CAGR for the five-year period between 

2014 and 2019 was 6.78 percent, and was 9.78 percent 

for the more recent three-year period between 2016 

and 2019. This data indicates that the transaction 

volume growth rate of the ports of Türkiye has inc-

reased in recent years.

The total data for container ports in İzmir indicates 

a close performance to all container ports in Türkiye. 

The 2020 data inflicted by the pandemic reveals a 

near-zero growth rate for both the world and Türkiye, 

while the ports in İzmir achieved a 2.25-percent inc-

rease rate during the same period. The fact that the 

ports in İzmir managed to maintain growth in ope-

rations volume despite the near-halt in the growth 

rate of global maritime trade in 2020, stems from the 

demand to ports of Aliağa. Container terminals in the 

area achieved a high growth rate of 12.63 percent. The 

Aliağa container ports had achieved a strikingly high 

CAGR of 20.84 percent during the three years prior to 

the pandemic. While there is a significant increase in 

demand to the ports in İzmir, the main driver of such 

a high increase in demand to the ports of Aliağa is 

that the TCDD Port of İzmir (Alsancak) has lost clients. 

The main reason of the shift in demand is the incli-

nation towards terminals with more advanced tech-

nological equipment and faster service. Furthermore, 

the demand in the TCDD Port of İzmir may further 

decline if the quay depth proves insufficient for hi-

gher-capacity container ships. Currently, the total 

capacity of container ports in İzmir is approximately 

4.25 million TEUs. According to 2020 data, around 40 

percent of this total capacity is being used.
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TABLE 13. Container-Handling Statistics 2011–2020 (TEU)

Years TCDD Port of İzmir Ports of Aliağa Total in İzmir Total in Türkiye

2011 672,486 377,147 1,049,633 6,523,505

2012 695,798 413,573 1,109,371 7,192,396

2013 683,607 466,009 1,149,616 7,899,933

2014 678,756 536,518 1,215,274 8,351,121

2015 649,566 580,249 1,229,815 8,146,398

2016 679,904 641,844 1,321,748 8,761,974

2017 637,902 794,342 1,432,244 10,010,536

2018 610,908 944,705 1,555,613 10,843,998

2019 541,679 1,132,480 1,674,159 11,591,837

2020 436,385 1,275,521 1,711,906 11,626,650

CAGR %

2011-2020 -4.69 14.5 5.59 6.63

2019-2020 -19.44 12.63 2.25 0.3

2014-2019 -4.41 16.12 6.62 6.78

2016-2019 -7.3 20.84 8.2 9.78

Source: UAB, 2021
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2.3.3. Capacities and Handling Statistics of Ro-Ro Terminals

8	 Information obtained during the interview on March 19, 2021 with the Director of the TCDD Port of İzmir.

9	 Information obtained during the interview on March 22, 2021 with the Operating Manager responsible for the operations of terminal.

The main approaches to calculating a container ter-

minal’s capacity are explained in the previous chap-

ter. However, the method for calculating a Ro-Ro 

terminal differs. There are three major aspects of a 

Ro-Ro terminal’s capacity: (1) How many ships can 

be handled simultaneously? (2) How much time is 

spent loading or unloading a ship? (3) What is the 

available waiting area for tractor-trailers/trailers and 

similar vehicles?

The TCDD Port of İzmir, for instance, can handle all 

cargo types yet lacks a designated waiting area for 

tractor-trailer/trailer type of vehicles. Therefore, cal-

culating a definitive Ro-Ro handling capacity for the 

TCDD Port of İzmir won’t be possible.8

The Çeşme (Ulusoy) Ro-Ro Port, unlike the TCDD 

Port of İzmir, is specialized on Ro-Ro transportation. 

The port contains two quays extending 323 meters 

and 213 meters, respectively.9 Four ships can dock 

simultaneously to these quays. The total area of the 

port is 80,000 square meters. The area includes a 

180-vehicle waiting area allocated to export vehicles 

and a 270-vehicle waiting area allocated to import 

vehicles. Each unit is a standardized 16 meter x-2.70 

meter area, suitable for parking a tractor-trailer/trailer. 

The largest ships currently operating in Ro-Ro lines 

are 31,500 GT and 208 meters in size with a capacity 

of 270 tractor-trailers/trailers. The average loading 

or unloading time of a ship is six to eight hours on 

average. As the port equipment and personnel can 

only operate on one ship at a time, the average lo-

ading and unloading capacity per day is the hand-

ling of 540 vehicles. While the current personnel and 

equipment have the capacity to handle 600 vehicles 

per day, the ships used in lines cannot carry over 540 

ships per patrol. It is, therefore, logical to assume 

the theoretical daily capacity as 600 vehicles and 

the current daily handling capacity suitable for ope-

rations as 540 tractor-trailer/trailer vehicles. Import 

vehicles can be kept at the port for at least 24 hours. 

The maximum annual handling capacity of the port 

under the existing conditions is calculated as 197,100 

(365*540) vehicles.

While there are currently no short-term capacity bo-

ost projects for the Çeşme Port, a medium- or long-

term action plan is on the table should the need arise. 

It is noted that there is a piece of land within the port 

area that can be repurposed as an additional 50- to 

100-vehicle parking space. However, to achieve the 

theoretical daily capacity of 600 vehicles, the capacity 

of carrier ships operating in the lines should also be 

updated. In other words, if a ship with a 300-vehicle 

capacity is operated on at the port, the daily capacity 

will increase to 300 vehicles while the annual capacity 

will reach 219,000 vehicles.

If the TCDD Port of İzmir focuses on Ro-Ro transpor-

tation and allocates waiting areas for import and 

export vehicles as in the Çeşme Port, a more defini-

tive port capacity can be estimated. An area of ap-

proximately 43 square meters (16*2.70) is required 

per tractor-trailer/trailer. Considering that a 30- to 

40-percent safety margin will be allowed in the par-

king, an area of around 16,000 square meters should 

be allocated for this purpose. Given the size of the 

TCDD Port of İzmir, it is possible to repurpose the 

area in the future to meet the requirements in the 

Ro-Ro transportation if the need arises.

If such an action is considered in the long-term, then 

the same values can be considered for port capacity. 

Within this context: the current Ro-Ro handling ca-

pacity of ports in İzmir is 394,200 (2*197,100) vehic-

les with a potential to increase this capacity up to 

438,000 (2*219,000) vehicles in the long-term by 2033.

Table 14 shows the handling statistics for the Ro-Ro 

ports in İzmir and in Türkiye for the period of 2011 to 

2020.
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TABLE 14. Ro-Ro Statistics for the Ports of İzmir and Türkiye 2011–2020 (Number of Vehicles)

Year

Ulusoy Çeşme Port TCDD Port of İzmir
Ports of 
Aliağa Total of 

Ports of 
İzmir

Türkiye

A B Total A B Total B A B Total

2011 42,681 2,800 45,481   85,183 85,183   130,664 362,958 1,392,746 1,755,704

2012 43,818 2,648 46,466   67,782 67,782   114,248 390,282 1,361,440 1,751,722

2013 45,586 3,350 48,936   75,872 75,872   124,808 453,730 1,586,400 2,040,130

2014 47,692 4,001 51,693 1,018 37,819 38,837   90,530 458,974 1,507,080 1,966,054

2015 50,463 4,084 54,547 12,107 18,477 30,584 3,352 88,483 484,108 1,728,680 2,212,788

2016 54,819 4,148 58,967 13,529 19,063 32,592   91,559 472,35 1,880,982 2,353,332

2017 52,388 5,358 57,746 23,046 19,489 42,535   100,281 542,301 1,959,109 2,501,410

2018 61,365 5,258 66,623 18,994 18,750 37,744   104,367 583,56 1,778,525 2,362,085

2019 72,315 7,168 79,483   11,378 11,378   90,861 591,734 1,534,665 2,126,399

2020 58,600 199 58,799   15,565 15,565 590 74,954 504,752 1,435,111 1,939,863

YBBO % (2011-2019) 7.23   -22.25   -4.44     2.42

A: Tow-truck, tractor-trailer, trailer, and freight car carried by Ro-Ro ships, B: Other vehicles carried by Ro-Ro ships. 

Note: The port-handling capacities of 100 vehicles and above are reflected in the statistical values. Source: MoTI, 2021
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A striking issue is the constant decline in the amount 

handled by the TCDD Port of İzmir over the years, 

dropping from 85,183 metric tons to 15,565 metric 

tons. The amount handled at Çeşme Port, on the 

other hand, registered a continuous increase and 

surged from 45,481 metric tons to 58,799 metric tons. 

The ports in Aliağa mainly provide container-hand-

ling services and have a very low rate of Ro-Ro hand-

ling. The performances of Ro-Ro ports in Türkiye over 

the last 10 years registered a 2.42 percent CAGR. The 

TCDD Port of İzmir, on the other hand, regressed by 

-22.25 percent. However, the gradual increase in the 

number of vehicles transported by the DFDS com-

pany over its Tarragona line from the TCDD Port of 

İzmir, launched in February 2021,10 can be evaluated 

as a sign of capacity increase in the TCDD Port of 

İzmir.

While the Çeşme (Ulusoy) Port registered a decline 

in 2020 due to the pandemic, it overall achieved 7.23 

percent CAGR, far surpassing the average of Türkiye. 

These figures reassure that the ports of İzmir will 

demonstrate a higher operation volume in terms of 

Ro-Ro transportation in the medium term.

10	 During the authors’ meeting with the DFDS official on April 5, 2021, it was noted that 237 vehicles were handled in February 2021 as part of 

the recently launched lines, while the number escalated to 621 vehicles in March 2021.

There are two major ports in the area that primarily 

provide Ro-Ro services. Çeşme (Ulusoy) Port stands 

out in the handling of large hauler vehicles such as 

tractor-trailers/trailers. The TCDD Port of İzmir reac-

hed its peak performance in terms of Ro-Ro statistics 

in 2017, after which it spiraled into a gradual decline. 

The vehicles leaving this port immediately merge into 

the heavy urban traffic, presenting a critical problem 

for both the carriers and the community involved in 

the city traffic. Carriers seeking to avoid this issue are 

seeking alternative options.

The TCDD Port of İzmir temporarily ceased trac-

tor-trailer/trailer operations in 2018 and only ma-

intained Ro-Ro transportation services for smaller 

vehicles. Following the assessments and reorganiza-

tion of port entry and exit for larger vehicles during 

this period, the TCDD Port of İzmir resumed Ro-Ro 

transportation services for larger vehicles by the end 

of 2020 (Şengül, 2020). The reorganization assigned 

separate entrance and exit gates to the tractor-trai-

lers/trailers and periodic Ro-Ro lines were launched 

in 2021 between the Port of Tarragona in Spain and 

the TCDD Port of İzmir.
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2.3.4. Examination of Peak Periods and Their Implications in the Turkish Ports

The growth rates based on monthly developments 

in the container traffic between 2010 and 2020 at 

Türkiye’s ports are examined in three sub-periods 

below. Figure 18 includes individual curves represen-

ting each year and shows a striking increase in late 

February, early March. The lowest growth rate was 

7.99 percent in 2012 while the other years ranged 

from 13 to 16 percent. The most striking growth rates 

were July (9.87 percent) and October (10.54 percent) 

in 2011 and October (8.73 percent) and December 

(17.23 percent) in 2010.

FIGURE 18. Increase in Transaction Volume at Türkiye’s Container Ports (2010-2013)

Source: https://denizcilikistatistikleri.uab.gov.tr/konteyner-istatistikleri. The chart was prepared by the author

Every year in late February, early March is a striking 

increase (Figure 19). March 2015 witnessed an increa-

se rate of over 22 percent. The other striking growth 

corresponds to October. All three Octobers, with the 

exception of the year 2014, registered an increased 

growth. October 2016 is the peak with a 14.22-per-

cent increase. In August 2015 and 2016, 6-percent 

and 8-percent growth rates were determined, respe-

ctively. Another peak period occurred in December 

2015 with a 10.44-percent increase.
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FIGURE 19. Increase in Transaction Volume at Türkiye’s Container Ports (2014–2017)

Source: https://denizcilikistatistikleri.uab.gov.tr/konteyner-istatistikleri. The chart was prepared by the author.

The 2020 data was affected by the pandemic and 

subsequently differed from previous years. However, 

the traditional peaks that occur in March and October 

were present. March 2020 witnessed an increase rate 

of 4.79 percent while March in 2018 and 2019 were 

7.80 percent and

12.81 percent, respectively (Figure 19). In October, an 

increase rate between 9.96 percent to 13.87 percent 

was registered in all three years. Unlike the previous 

years, August 2020 enjoyed a 16.29-percent increa-

se. This peak is attributed to the trade flow that was 

staggered or postponed in the previous years due 

to the pandemic.

 

The monthly distribution of container traffic in 

Türkiye’s ports over the last 10 years indicates that the 

highest growth rate from the previous month was in 

March 2015 with a 22-percent growth. Every year in 

March, a significant increase is observed compared 

to the previous month’s cargo traffic. The striking inc-

rease, on the other hand, either occurred in October 

or spread as a gradual increase over July and August.

Based on the assessment of container traffic in 

Türkiye ports over the last 10 years, it was conclu-

ded that the peak factor can be assumed as “P=1.2” 

(meaning that a 20-percent increase can occur), and 

that the operation volume at Türkiye ports is likely to 

peak in March and October.
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FIGURE 20. Increase in Transaction Volume at Türkiye’s Container Ports (2018–2020)

https://denizcilikistatistikleri.uab.gov.tr/konteyner-istatistikleri. The chart was prepared by the author.

Evaluating the İzmir region within the framework of 

the port-centric logistics cluster model highlighted 

strong facilities and competencies in some fields and 

shortcomings in others (Acar, 2020):

Aliağa–Menemen, Manisa, Kemalpaşa and Torbalı 

routes are connected by state roads to the İzmir–

İstanbul highway through the Aydın–Selçuk ve 

Manisa–Kemalpaşa routes.

There are rail lines arriving from the Aliağa–Menemen–

Basmane, Manisa–Menemen–Basmane and Aydın–

Torbalı–Basmane routes, which then connect via 

high-capacity road transportation to the Balıkesir, 

Afyon, Kütahya, Uşak, Denizli and Manisa provinces. 

The rail line in the Aliağa –Menemen–Manisa route  

has a range D axis pressure capacity with a 22.5-met-

ric-ton capacity per axis. Moreover, the largest OIZ 

in the region, the Manisa OIZ is along this route and 

is included among the priority junction line plans 

by TCDD. The Menemen–Basmane and the Aydın–

Torbalı –Basmane routes both have a range C axis 

with a 20-metric-ton capacity per axis.

The Adnan Menderes Airport is located 14 kilometers 

from İzmir city center within the limits of the Gaziemir 

district. It is the third-largest cargo terminal in Türkiye 

with a total cargo terminal area of 21,319 square me-

ters, of which 7,794 square meters are indoors.

The most important criterion for a port-centric logis-

tics cluster in terms of first-level cluster competen-

cies is whether the evaluated port is a major port 

with an efficient customs office. In that context, the 

ports in the İzmir and Aliağa regions must be eva-

luated in terms of logistics competency. The TCDD 

Port of İzmir, Nemport, Ege Fertilizer, IDC, Petkim 

and SOCAR Aliağa ports in the region collectively 

have a significant port capacity consisting of different 

cargo classes.

The TCDD Port of İzmir (Alsancak): It is established 

on a 635,000-square-meter space. The existing 25 

berths/quays can serve 25 ships at a time. Draft va-

ries between seven to 12 meters. The port has an 

annual container capacity of approximately 800,000 

TEUs and cargo capacity of 10 million metric tons. In 
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2019, the port handled 6,487,304 metric tons of cargo 

corresponding to 605,727 TEUs. In 2020, the amount 

dropped to 5,760,066 metric tons, corresponding to 

531,682 TEUs. The handled cargo declined in 2020 on 

a year-on-year basis by 11.2 percent in metric tons and

by 12.2 percent in TEU. The port also has a railway 

connection and singlehandedly accounts for approxi-

mately 40 percent of foreign trade carried out in the 

region and in İzmir (Acar and Gürol, 2016). The port 

has five SSG, nine MHC, 15 CRS, 14 RTG and 15 CRS 

cranes (İZKA, 2019). The port’s distance from the regi-

onal logistics centers is as follows: Gökköy (Balıkesir) 

172 kilometers, Uşak 215 kilometers, Kaklık (Denizli) 

245 kilometers. It is also located 45 kilometers from 

the Manisa Organized Industrial Zone. Manisa OIZ 

is one of the largest organized industrial zones in 

West Anatolia and is only recently recognized when 

it stood out in this study. The 14 organized industrial 

zones operating under the Aegean Region Chamber 

of Industry, which gathers the industrials of İzmir 

under its roof, are located within 10–114 kilometers 

from the TCDD Port of İzmir.

SOCAR Aliağa Port (Petlim): Located in the Aliağa re-

gion, the port is established on a 420,000-square-me-

ter space. The port includes a 700-meter quay with a 

16-meter draft. The port’s annual container-handling 

capacity is 1.3 million TEUs (Acar and Gürol, 2016). The 

port has 10 RTG, three STS, three Reach Stacker, three 

empty container-handling equipment and 26 tow 

trucks (TÜRKLİM, web). The port’s distance from the 

regional logistics centers is as follows:

Gökköy (Balıkesir) 150 kilometers, Uşak 265 kilo-

meters, Kaklık (Denizli) 325 kilometers and Manisa 

Organized Industrial Zone 60 kilometers.

Petkim Port: Located in the Aliağa region, the port 

has three quays: a 175-meter quay with a 9.5-meter 

draft, a 120-meter quay with a 5.5-meter draft, and a 

221-meter quay with a 10-meter draft. The port ope-

rates on general, bulk, and liquid-gas cargo. The total 

annual handling capacity is 7.5 million metric tons 

(TÜRKLİM, web).

Nemport Port: Established on a 160,000-square-me-

ter space, the port maintains new investments. It has 

an annual container handling capacity of 750,000 

TEUs with a 1,080-meter quay with a 21.5-meter draft. 

The port has two STS, five MHC, five RTG and nine 

Rig Stacker cranes (TÜRKLİM, web). The port’s dis-

tance from the regional logistics centers is as follows: 

Gökköy (Balıkesir) 150 kilometers, Uşak 256 kilome-

ters, Kaklık (Denizli) 325 kilometers.

TCE Ege Port: Located in the Aliağa region, the port 

is established on a 485,000-square-meter space. It 

has two quays, each with a 28-meter draft, and a total 

length of 784 meters. The installed structure allows 

the annual handling of 1 million TEUs, 2.5 million met-

ric tons of general cargo, or 5 million metric tons of 

bulk cargo. The port has two STS, two MHC, and 11 

pieces of container-stacking equipment (TÜRKLİM, 

web). The port’s distance from the regional logistics 

centers is as follows: Gökköy (Balıkesir) 153 kilometers, 

Uşak 253 kilometers, Kaklık (Denizli) 323 kilometers 

and Manisa Organized Industrial Zone 57 kilometers.

IDC Port: Located in the Aliağa region, the port is 

established on a 200,000-square-meter space. It has 

two quays, each with a 28-meter draft, and a total 

length of 950 meters. Operating in general and dry 

bulk, the port’s annual capacity is 7.5 million met-

ric tons (TÜRKLİM, web). The port’s distance from 

the regional logistics centers is as follows: Gökköy 

(Balıkesir) 153 kilometers, Uşak 253 kilometers, Kaklık 

(Denizli) 323 kilometers.

These ports are mainly clustered in the Aliağa re-

gion and are operated by the Aliağa Port Authority. 

The evaluation of these ports in terms of container 

transportation, which has recently gained significan-

ce due to global developments, indicate over 3.85 

million TEUs in handling capacity according to the 

official figures. Consisting of three separate terminals,

Türkiye’s largest container port, İstanbul Kumport, 

has a capacity of 5 million TEUs. The nearest rival in 

the Mediterranean, the Port of Piraeus, had a 5.65 mil-

lion TEU container-handling capacity in 2019 (Ministry 

of Trade, 2021). October 2020 data pertaining to the 

Aliağa Customs Directorate affirms that, despite the 

7.8-percent decline compared to the previous year, 

it was still the second-highest export customs dire-

ctorate of Türkiye in 2020, as it was in 2019. The 2020 

regional data by the Ministry of Trade also backs this 
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conclusion. A comparison of the port authority sta-

tistics indicate that the Aliağa Port Authority is the 

third in total handling following the Botaş and Kocaeli 

Port Authorities.

The 900-meter breakwater of the Port of Çandarlı 

to be constructed in the region is completed and 

697 million Turkish lira was expended. However, the 

tender, valued at 12 million TEUs, failed to attract any 

buyers and the project was divided into batches of 4 

million TEUs. A second tender couldn’t be held, howe-

ver, and the construction came to a halt. The proje-

cted port is 100 kilometers from the Basmane train 

station and 66 kilometers from Menemen. Railway 

connection is only possible through the Aliağa train 

station at 33 kilometers.

The second level of the port-centric logistics cluste-

ring hierarchy requires logistics villages, inner ports, 

intermodal terminals and such facilities to enable 

freight transportation, transfer and distribution.

The only logistics village/center in the region that 

is yet to be completed is the Kemalpaşa Logistics 

Center.11 The incomplete facility currently has no di-

rect connections to the railway. According to cal-

culations, approximately 68 kilometers of railway 

construction is required for a direct connection to 

the existing railway, which is the İzmir–Aydın–Denizli 

line of 20 metric tons of capacity per axis. The facility 

is located on the İzmir–İstanbul highway.

The closest port to the above-mentioned logistics 

center is the TCDD Port of İzmir, which stands at 30 ki-

lometers by state roads. The planned logistics center 

11	  The Kemalpaşa Logistics Center was initially to be completed by 2015 and the majority of infrastructure investments are completed through 

the two tenders held so far. In August 2020, the “Kemalpaşa Logistics Center Infra- and Super-Structure Construction Completion Work 

Tender” was opened to complete the remaining work. The tender subject and the works to be completed were defined as: “Manufacturing 

of interception channels and outlets, field leveling works, manufacturing of concrete-covered loading and unloading site and concrete-

covered vehicle roads, manufacturing of 12 kilometers of railway, procurement and installation of 13 switches, manufacturing of the 

remaining railings.” (MoTI, IKN 2020/320003). The Kemalpaşa Logistics Center currently awaits investments to complete the superstructure 

requirements to launch operations.

has the potential to become a regional logistics cen-

ter in the context of the needs of İzmir.

Despite being located very close to the ports in 

Aliağa, the Biçerova railway station, currently ope-

rating as a freight transfer hub, lacks the sufficient 

infrastructure to operate in the ports area. It requires 

both a warehouse area and an additional line alloca-

ted to freight.

As for the nearest logistics centers and the organi-

zed industrial zone in the region, the distances from 

the ports in the Aliağa region are as follows: Gökköy 

(Balıkesir) 150 kilometers, Uşak 265 kilometers, Kaklık 

(Denizli) 325 kilometers and Manisa Organized 

Industrial Zone 60 kilometers. The furthest facility, 

therefore, is within a five-hour reach by an avera-

ge speed of 60 km/h, taking all possible conditions 

into account. The distance is therefore within the 

legal limits for a single driver to cover within a day. 

However, there are no naturally occurring logistics 

centers/villages/hubs in the area to directly support 

the port cluster in the Aliağa region. This undermines 

the transportation operations towards the ports.

The third level of port-centric logistics clustering 

includes indoor container warehouses, distribution 

centers and container sites/warehouses for storage 

and distribution clustering.

There are sufficient container sites and storage areas 

in the İzmir region within the reach of the main hi-

ghway and railway routes and in the vicinity of ports. 

The most recent logistics center is the Kemalpaşa, 

which has not yet officially launched operations.
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2.4. Sustainability at the Ports of İzmir

The ports area will add value to the sustainable growth 

strategies of İzmir as a historical port city. The impact 

potential pertaining to the sustainability indicators 

of the ports area is explored in this chapter. Initially, 

with a view to enhance the environmental profile of 

the ports in İzmir and to add value to the operating 

performance of port authorities, a “situation assess-

ment on ports” was carried out based on the gre-

en growth concept as well as energy efficiency and 

management. Energy efficiency and management 

at ports are important steps in port infrastructure, 

efficient and reliable port services, and transparent 

port funding and management. However, interviews 

revealed that there are currently no effective energy 

management infrastructures implemented in the 

ports. Energy efficiency activities, on the other hand, 

are carried out as individual actions. During field vi-

sits to the ports in İzmir, the authors inquired about 

the energy costs and noted a 10 to 15 percent share in 

the operating costs. An annual energy consumption 

evaluation was carried out with a holistic approach 

including all ports, and the evaluation concluded, 

for port authorities combined, a minimum of 60 

million Turkish lira/year in consumption costs and 

an annual consumption potential of approximately 

154 GWh/year in 2020. Given the tractor-trailer and 

similar transportation movements to and from the 

ports in İzmir, the real energy usage is likely to have 

a much higher potential. However, no studies were 

found on the matter.

The green port concept was assumed as an envi-

ronmental criterion in the context of environmental 

sustainability criteria within the study and the analy-

sis carried out in the ports of İzmir concluded crucial 

problems, particularly the air quality and energy use. 

Energy and environmental sustainability manifest as 

crucial problems in the sustainability actions plans or 

strategies for the port city or the port area based on 

the current development trends in the ports in İzmir.

 

While the ports aren’t legally obliged to establish an 

energy management system, the energy consump-

tion data of the ports in İzmir indicates that they are 

in need of a management strategy for energy effi-

ciency and management in line with the green port 

concept and port sustainability. Within this concept, 

an initial study was conducted on the impact criteria 

pertaining to the green concept as part of the envi-

ronmental sustainability. A status assessment was 

then conducted on energy efficiency and manage-

ment within the scope of the sustainability of energy.

The study included as references eight of the ports in 

İzmir (TCDD Port of İzmir, SOCAR, Nemport, TCE Ege, 

Batı, IDC, Çeşme and Dikili) since they provide servi-

ces to third parties in compliance with the technical 

evaluation criteria. The cost assessment concluded 

that the total energy consumption of these ports 

reached a minimum of 12,800 MWh/month with an 

annual consumption potential of approximately 154 

GWh/year. Two main parameters were taken into 

account as reference criteria when studying the 

ports. As detailed port data on consumption per-

formance could not be obtained, target efficiency 

potentials were assumed as 9.05 percent (good sce-

nario – Gökçin and Eyibil, 2020) and 20 percent (bad 

scenario – EU 2020 energy efficiency target). The port 

locations have wide interiors. The main energy source 

for the reference ports is electricity. Accordingly, the 

energy performance assessment of ports was carried 

out in two categories, namely: the efficiency of ele-

ctricity distribution lines and the operating efficien-

cy. These two categories were examined separately 

in line with the above-mentioned target efficiency 

levels. Figure 21 presents the cumulative efficiency 

potentials derived from the two scenarios prepared 

for the ports area.
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FIGURE 21. Cumulative Efficiency Potentials of the Ports of İzmir

Within the scope of the cumulative approach to the 

efficiency of electricity distribution lines and opera-

ting efficiency in ports, the cumulative energy effi-

ciency reflects a share of 8.58 percent in the good 

scenario and a potential of 17.6 percent in the bad 

scenario compared to the referenced total energy 

consumption distribution. These values will be at-

tained through survey studies as a priority target in 

the establishments with an efficient energy mana-

gement culture. For the establishment lacking such 

data collection and process infrastructure, however, it 

should be considered a first step towards the integ-

rated consumption structure. While the transmissi-

on losses are considered unavoidable in the context 

of energy efficiency, transformers and distributions 

units should be acknowledged as action points by 

establishments and they should be included in the 

action plans. The 7-percent higher share in the bad 

scenario compared to the good scenario should not 

be considered normal. Transformer and transmission 

losses. can be dropped to a maximum of 2 percent in 

the total target. The shares of operational consump-

tion should be assessed in the context of load at port 

establishments. Given that the electricity consump-

tion is the main source of power, it should be noted 

that significant savings can be assured, particularly 

through driver checks. All these comprise a holistic 

model. An efficient energy management infrastru-

cture can be defined for each business process in 

each of the ports to reveal the true efficiency values. 

Subsequently, energy efficiency action plans will be 

more sound. This is a significant shortcoming for the 

ports in İzmir. The assessment of energy consumpti-

on behavior in ports is based both on consumption 

forecasts and on energy use, which is a green port 

criterion. The main criteria for the Green Port Energy 

Use actions is an assessment from one to five (Table 

15).

G O O D  S C E N A R I O B A D  S C E N A R I O
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TABLE 15.  Green Port Energy Usage Criteria

Criterion Actions Criteria

Energy 
Usage

EU1. New environmentally friendly energy use in 
offices and port areas (for instance: solar energy)

Yes (Applied all across the facility – Implemented 
completely) (5)

Mostly (Definitely applied in the main buildings) (4) 

Partially (Applied in a couple of main buildings) (3)

Limited (Very limited or exemplary practice) (2)

No (Definitely not applied) (1)

EU2. Microclimate design

EU3. Energy efficiency control system

EU4. “Heat trapping” paint to coat cooled 
con-tainers

EU5. Energy management system

EU6. Energy-efficient lighting in the port area

The assessment of energy consumption behavior 

for the ports in İzmir was carried out based on the 

above-described criteria and opinions collected from 

ports. Within this scope, the weighted average of 

opinions collected from ports is calculated as two. 

The most problematic issue in the energy consump-

tion of the ports in İzmir is concluded to be energy 

management. Figure 22 presents the distribution of 

criteria pertaining to the actions based on the colle-

cted opinions and achieved results.

With an assumed applicability standard of 3.89 (Chiu 

et al., 2014) for the criteria (1–6) for the actions in Table 

15, the management problem concerning the use of 

energy in the ports of İzmir indicates the need for ac-

tions towards efficient management and awareness. 

It was evident during both the field visits and opera-

tional business processes that energy efficiency must 

be addressed together with service flows.

The secondary aspect of the study is to assess the 

energy management infrastructure of ports. Within 

this scope, the energy-efficient systems in the ports 

of İzmir were also assessed. Based on data collected 

during field meetings with the ports of İzmir – Aliağa 

and the TCDD Port of İzmir as references, as well 

as during the workshops, it was concluded that an 

efficient energy management system is not present. 

However, another assessment was conducted in line 

with the ISO 50001 Energy Management System 

criteria, taking 19 of the criteria into consideration 

(Figure 23).

FIGURE 22. Energy Usage at the Ports of İzmir
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FIGURE 23. Energy Management Performance of the Ports of İzmir

It is observed that an ISO 50001-compliant energy 

management approach is required by port authori-

ties in the ports in İzmir. Numerous energy-efficient 

opportunities were mentioned during field visits to 

ports. These assessments are related to the tech-

nological transformation of ports and the industrial 

experience of personnel. The Energy Management 

System Approach first identifies the major energy 

users, then creates a list of actions, based on an ef-

fective cost analysis, towards efficiency in the prob-

lematic areas. The system aims for continuous im-

provement and instills a cultural habit concerning 

energy efficiency and opportunities in ports. It was 

concluded that the ports in İzmir require a mana-

gement intervention. Data collected in this study 

indicates that, in port authorities: an efficient energy 

management system should be developed in a ho-

listic approach with senior management support in 

energy action plans, roles and responsibilities, major 

energy users, energy performance indicators, action 

plans and opportunities, operational control, process 

review and constant improvement.

Port authorities and management in Europe have 

shaped their business process to minimize their en-

vironmental impacts, with a particular interest in 

port operations. The 13 criteria based on the green 

port assessment standard were examined using two 

different methods. The first method includes 78 as-

sessment questions for the 13 criteria to collect field 

opinions in the ports of İzmir. The second method 

includes applying the Analytical Hierarchical Process 

(AHP) methodology to the 13 criteria to identify the 

significance and priorities of the green port criteria 

for the existing ports. As a multiple approach met-

hod, AHP reflects both the subjective and objective 

opinions of decision-makers. AHP is, therefore, a mat-

hematical decision-making method that collectively 

assesses the quantitative and qualitative variables 

and takes into consideration the priorities of indi-

viduals and groups. Within the scope of this study, 

field opinions were collected for the defined criteria. 

Table 16 presents the referenced criteria.
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TABLE 16. Green Port Criteria

No Code Criteria Standard Criterion

1 AP Air 4.01

Yes (Applied all across the facility – Implemented 
completely) (5)

Mostly (Definitely applied in the main buildings) (4)

Partially (Applied in a couple of main buildings) (3)

Limited (Very limited or exemplary practice) (2)

No (Definitely not applied) (1)

2 WP Water pollution 4.21

3 NP Noise pollution 3.82

4 LP
Land degradation and 
pollution

3.81

5 MS Material selection 3.87

6 WS Water use 3.93

7 EU Energy Usage 3.89

8 GH
General household 
waste

3.95

9 HH
Household hazardous 
waste

4.44

10 HQ Ambient quality 3.67

11 PG Port Greenery 3.66

12 CE Education 3.63

13 PT Awareness 3.5

The average of the field opinions collected from the 

ports for the 13 criteria of the green port concept was 

calculated and the standard and current situation 

were reviewed for each criterion. Following the analy-

sis, the distribution of the 13 criteria in accordance 

with the standards was examined. The results are 

presented in Figure 24

FIGURE 24. Green Port Criteria Impact 

Distribution for the Ports of İzmir Region
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The analysis highlights port greenery, ambient quality and energy use of the green port criteria. The priority 

of needs was created based on all related criteria. The results are presented in Figure 25. 

FIGURE 25. Green Port Priorities of the Ports of İzmir
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The priority of needs in correlation with the green 

port concept is explored for the ports in İzmir ba-

sed on the AHP methodology. Within this scope,  78 

paired comparisons and coherence were assessed 

and the results are presented in Figure .

FIGURE 26. Green Port AHP for the Ports of İzmir
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The AHP concluded the air quality, and noise and wa-

ter pollution as the main problems. Based on analy-

sis concerning the green port concept for the ports 

in İzmir, port greenery, air quality, noise and water 

pollution, material selection and energy use were 

highlighted as problem areas among the 13 main 

criteria. Green ports not only target business proces-

ses and the economic sustainability of ports, but also 

the preservation of regional ecology through social 

awareness. While this is not a legal requirement for 

the ports, İzmir, as part of its social responsibility ef-

forts, should take the lead in regional awareness by 

adopting actions and behavior.

The status analysis concerning the ports in İzmir 

concluded that

	▶ an energy management system with a standard 

infrastructure such as the ISO50001 is not present 

and that the ports in İzmir require a management 

system for energy efficiency and management.

	▶ It was also concluded that developing energy 

efficiency and management strategies for ports 

requires a multi-disciplinary approach. The lack 

of comprehensive field studies is another short-

coming that was identified. The lack of detailed 

field studies, particularly in green port certified 

ports, is a substantial shortcoming.

Green ports not only target business processes and 

the economic sustainability of ports, but also the 

preservation of regional ecology through social awa-

reness. Both assessments indicate structural short-

comings in the ports of İzmir. While it is not a require-

ment for the ports in the region, a regional awareness 

should be established by endorsing a framework 

model through actions and behavior.

The field studies focusing on the green port concept 

and sustainable energy management infrastructure 

for the ports in İzmir indicate significant opportuni-

ties in both aspects. The lack of actions in the Turkish 

adaptation of the green port concept underline that 

this transformation is simply a strategic certificate 

for the ports. While not an obligation, this structural 

transformation could be an indicator of İzmir’s green 

transformation starting with the ports. Energy effi-

ciency and management in ports are administrative 

requirements and is predicted to gain significant 

benefits. Within this context, the study suggests effe-

ctive management strategies for the environmental 

sustainability of energy (Table 17):

TABLE 17. Efficient Energy Management Strategies for Environmental Sustainability

STRATEGY – 1 IMPROVING ENERGY EFFICIENCY

ACTION  1 ZERO INVESTMENT OPPORTUNITIES

Activity  1

Institutionalization of energy efficiency

Developing an institutionalized model defining roles and responsibilities in energy management 
supported by energy-monitoring infrastructure, and particularly including a port-specific energy 
accounting.

Activity  2

Establishing energy-efficient purchasing processes

Prioritizing energy efficiency as much as costs in procurement for all purchasing processes, but 
particularly for all energy consuming or energy utilizing processes in port operations

Activity  3

Improving individual awareness

Organizing energy efficiency and management awareness training programs in line with the 
responsibilities of all personnel involved in operational processes and the corporate management of 
ports.

ANALYSIS ON THE DEVELOPMENT OF  

FOREIGN TRADE IN TÜRKİYE AND IN İZMİR

81



STRATEGY – 1 IMPROVING ENERGY EFFICIENCY

ACTION  2 LOW INVESTMENT OPPORTUNITIES

Activity  1

Establishing a monitoring infrastructure:

Energy monitoring infrastructure should be prioritized in port operations. In that context, business 
processes and workloads should be evaluated. The monitoring infrastructure should be supported by 
a data collection and evaluation system.

Activity  2

Installation of submeters:

Electric consumption is a significant potential in port operations. Accordingly, submeters are advised 
for major energy users in the business processes. These should be installed together with the data 
collection system and all consumption should be recorded.

Activity  3

Management of operating parameters:

This is defined as the inquiry of parameters, and the determining and managing of limit values in 
port operations. The managing of operating parameters related to operational values should be a 
continuous behavior. Additional control systems should be developed for this purpose.

ACTION  3 OPPORTUNITIES REQUIRING INVESTMENT PLANNING

Activity  1

Resource continuity and management

Resource continuity in the main supply lines and power management should be constantly 
monitored and managed in the ports.

Activity  2

Technology updates

Updating the cranes, in particular, with the most recent energy efficient technology is crucial in port 
operations. Updating the engine technologies following an inventory will also prove beneficial.

Activity  3

Engine inventory and update program

Technological challenges and energy inefficiency are significant issues in some ports. Engines 
are major energy users in the ports. As such, an update program should be created following an 
inventory.

Activity  4

Renewable energy use

The ports area in İzmir has a great advantage in both solar and wind power. Switching to renewable 
energy technologies for energy needs is crucial.
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STRATEGY – 2 TECHNOLOGY MANAGEMENT

ACTION  1

SMART SYSTEMS AND AUTOMATION IN PORT OPERATIONS

The development of an automation infrastructure to support the efficiency and effective 
management of business processes in port operations should be a corporate strategy. In the 
same vein, conducting prioritization efforts concerning service planning and business processes 
in the ports will contribute to the development of simple and smooth business methods, and will 
improve production quality and add value to the ports. The establishment of an infrastructure in the 
administration is therefore advised.

ACTION  2

RENEWABLE ENERGY TECHNOLOGIES AND THEIR MANAGEMENT

These technologies will not yield short-term benefits based on the current demand. The use 
and potential of solar and wind energies should be addressed by a comprehensive analysis. The 
management of energy, along with the resource utilization, must be projected.

STRATEGY – 3 DEVELOPING A CORPORATE MANAGEMENT MODEL FOR ENERGY

ACTION  1 DEVELOPING A CORPORATE MODEL

Activity  1

Institutionalization of energy management:

Port Authorities are not compatible with the conditions of the ISO 50001. Therefore, port authorities 
must develop unique management models in line with the ISO 50001. A liability structure should be 
established for corporate monitoring and management.

Activity  2

Ensuring continuity in energy management:

To ensure quality corporate management in ports, administration should be assigned. The evaluation 
of energy management processes should be included as agenda items in the meetings. These 
processes must be monitored.

ACTION  2 SUSTAINABILITY

Activity  1

Establishing a sustainability model:

Sustainability criteria are the most effective solutions for ensuring energy efficiency and 
management as well as for monitoring continuity in the port authorities. According to this system 
model, it is important for the establishment to be included in the management hierarchy and to 
install the model.

Activity  2

Establishing strong internal and external communication channels:

The establishment should share with all internal and external shareholders its efforts towards energy 
management. It is particularly important that customers and suppliers are kept informed. Therefore, 
the sustainability of the management model should be planned in a corporate struc-ture.
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CHAPTER  3 .  
Foreign Trade and 
Handling Projections for 
Türkiye and İzmir
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3.1. Fundamental Approach of Projection

A sustainable port area and investments meeting 

the expectations depend on many different factors. 

Interactions between disciplines such as economi-

cs, finance, logistics, governance and international 

relations shape the current and future outcome of 

the investments. Globalization and the subsequently 

changing production and consumption hubs, for ins-

tance, have been around for the last 15–20 years and 

have led to significant changes in the transportation 

and port investments. There have been substantial 

increases in the handling loads of ports. While this 

increasing trend staggered in 2008 and 2009, it re-

gained momentum leveraged by the cheap money 

policies of states. Beginning in 2016 during the term 

of President Trump in the U.S., globalization slowed 

down and protectionism began to rise. The con-

sumption hubs, which were falling behind in terms 

of income, and the subsidy packages that failed to 

yield the expected outcomes paved the path to this 

new trend.

Another major blow to the already weakening trade 

came from the COVID-19 pandemic, which emerged 

in China in 2019 and gained worldwide momentum 

in 2020. Each of these developments influenced the 

amount of cargo loaded and unloaded in the ports. 

Varying factors in both supply and demand further 

disrupted the balance in handling. Handling volume 

plays a substantial role in determining whether a 

port is financially and operationally sustainable, and 

in identifying current potential as well as possible 

investment areas. Financially speaking, handling data 

is a particularly significant source impacting free cash 

flow used in value determination and feasibility stu-

dies. This study not only identifies the measurable fa-

ctors impacting handling volume and employs these 

factors in modeling the handling amounts, but also 

examines the direction and size of the imbalance cau-

sed by potential shocks in different scenarios. Taking 

a top-down approach from global trade to handling 

in İzmir, the study will include time series analysis.

While some approaches in the literature are based 

on econometric methods, some rely on input and 

output data and analysis, and other build on qua-

litative expert commentary and content analysis. 

De Jong et al. (2004) and Tavasszy and Jong (2013) 

introduced the overlook to transportation models. 

The models discussed in this chapter are based pri-

marily on econometric methods. Input and output 

tables and analyses are conducted in long intervals 

in Türkiye. Strategic decisions including intersectoral 

interactions, added value and investment needs in 

many developed countries build on these constantly 

updated tables.

Single or multiple variable time-series models based 

on the Box-Jenkins methodology are commonly app-

lied. The main advantage of such models is that they 

can replace immeasurable variables that are influen-

tial on handling data with depending variables or can 

employ previous shocks as systematic explanatory 

variables. The general formula is as follows:

 

Past occurrences, past systematic shocks significant 

only within a certain co-variant structure, and other 

explanatory variables can be incorporated in the 

model. GDP and other variables concerning fore-

ign trade can be applied as independent variables. 

Seasonality can also be differentiated. A dependent 

variable can be a single variable, such as the handling 

volume, or a data matrix covering multiple domains. 

Multiple estimation models enable effective and 

significant models where a significant correlation 

between domains is present.

Variables impacting trade often demonstrate tren-

ds or, in other words, constantly changing environ-

ments. To demonstrate the long-term correlation 

between such variables, Error Correction Mode (ECM) 
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or a similar correction mechanism for short-term 

deviations should be employed. It is also possible 

to estimate and predict these models particularly 

for short-term periods. It is therefore practical to as-

sess different scenarios and to include independent 

variables in these simulations. Examples of such 

research include Kavussanos (1996), Veenstra and 

Haralambides (2001), Peng and Chu (2009), Zhang et 

al. (2013), Akar and Esmer (2015), Rashed et al. (2016), 

and Farhan and Ong (2018).

A common bilateral trade model is the gravity 

model based on the universal law of gravitation. 

Kepaptsoglou et al. (2010) presents an overlook and 

summarizes empirical implementations of models 

in this domain. Given that the increase in the trade 

volume is the force of attraction, the trade volume 

can be expressed as follows based on the parameters 

subject to that force: 

g (Distance Criteria)

f (Economic Indicators) 
Trade Volume = 

GDP as an economic indicator can be an example of 

GDP per person. Numerous variables can be included 

in this model: transportation costs, access to diffe-

rent transportation routes, transportation to logisti-

cs centers, etc. Baltagi et al. (2003) implements this 

model, which is predictable in cross-sectional time 

based on panel data. The majority of global trade 

models are based on this fundamental approach. 

This approach is also commonly used in maritime 

transportation and particularly in container transpor-

tation (Biermann, 2012; Fugazza, 2015; Fugazza and 

Hoffman, 2017). Other prevalent methods are qualita-

tive and based on content analysis, or have adjusted 

artificial neural network models to transportation. 

Qualitative studies are applied in forecasting based 

on expert opinion including Delphi, focus groups and 

in-depth interviews for port areas.

In addition to the macro variables including GDP and 

foreign trade applied in these models, the study also 

contains transport-specific variables such as “TEU,” 

“metric ton” and “number of tractor trailers.” Issues 

such as frequency and availability are substantial 

obstacles that could potentially limit studies. It is, the-

refore, natural to observe discrepancies between the 

theoretical and practical. Applying too many variab-

les also leads to forecasting challenges. Forecasting 

errors for each variable accumulating in the target va-

riable forecasts may cause more harm than good. As 

such, only variables that are strictly necessary should 

be applied. That said, a limited number of variables 

will also harm the reliability of parameters constitu-

ting the model. Accurate model and simulations are 

a priority in forecasting and scenario analysis.

The main contrast of maritime trade against the ot-

her two data points is that it is expressed in quantity 

rather than as a monetary unit. Still, when the global 

economy staggered, the maritime trade suffered 

equally. The oil crisis in the early ’70s, the banking 

crisis in the ’80s, the dot-com boom in the early 

2000s, 9/11, the 2008–2009 financial crisis, the trade 

war between U.S. and China, and finally the develop-

ment of COVID-19 are among the staggering factors. 

Maritime trade came through the crises relatively 

unfazed. One primary reason is that the expenses, 

investments and subsidies that the governments 

increased to overcome the crises impacted the ma-

ritime trade in numerous ways.
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3.2. Data and Methodology

3.2.1. Data

The outlook of the year 2020 had many forecasts 

revised. The damage and possible consequences 

of COVID-19 thus far remain scenarios. According 

to this year’s IMF data, both the growth and trade 

volumes registered declines by 4.4 and 7.5 percent, 

respectively. In the year 2021, the previous long-term 

averages and the growth are expected to recover.

This chapter used the following databases: the 

Statistics of the Ministry of Transport and Infrastructure, 

International Monetary Fund (IMF), United Nations 

Conference on Trade and Development (UNCTAD), 

Clarksons, World Trade Organization, The Central 

Bank of the Republic of Türkiye (TCMB) and Turkish 

Statistical Institute (TurkSTAT). All data used in mo-

dels within the scope of the study are on an annual 

basis. The time spans and sources for the variable 

employed in the models are as follows: data range for 

global GR, global trade, global maritime trade is 1970–

2020 (IMF, WTO, Clarksons, UNCTAD), 1980–2020 for 

GDP in Türkiye (TurkSTAT, IMF), 1985–2020 for trade in 

Türkiye (TurkSTAT, CBRT), 2001–2020 for trade in İzmir 

(TurkSTAT), 1997–2020 for handling volume in the 

ports of Türkiye and İzmir (Ministry of Transport and 

Infrastructure), 2004–2020 for the TEU of containers 

handled in the ports of İzmir (Ministry of Transport 

and Infrastructure), and 2011–2020 for the numbers of 

Ro-Ro and automobiles handled in the ports of İzmir 

(Ministry of Transport and Infrastructure).

The projected period, on the other hand, covers the 

years between 2021 and 2033. Descriptive statistics 

of primary data are provided in Table 18:

TABLE 18. Descriptive Statistics of Data

 Variables
Average Growth 

Rate (%)
Standard 

Deviation (%)
Skewness Kurtosis (-3)

GR ($) 6.78 6.13 0.09 -0.44

Global trade ($) 8.95 12.07 0.32 1.34

Global maritime trade ($) 3.10 4.14 -0.43 1.15

GDP of Türkiye ($) 5.94 14.97 -0.02 0.19

Trade in Türkiye ($) 10.22 16.48 -0.11 -0.75

Trade in İzmir ($) 9.58 17.55 -0.24 -0.28

Handling in Türkiye (metric tons) 5.79 6.66 -0.24 -0.24

Handling in İzmir (metric tons) 5.74 8.51 -0.45 0.01

Container handling in İzmir (TEU) 7.40 6.65 -0.50 1.25

Ro-Ro handling in İzmir (Quan-tity) 3.70 12.88 -1.58 3.79

Automobile handling in İzmir 
(Quantity)

-9.53 35.20 -0.39 -0.54
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The most striking facts in the descriptive statistics 

table are that Türkiye’s GDP and trade levels and the 

trade growth rate of İzmir are all close to or right abo-

ve the global values. Given the average change ratio 

of cargo handled in ports of İzmir in metric tons, con-

tainer cargo demonstrated a better improvement. 

The other data related to Türkiye clearly indicates 

higher fluctuations overall. Such fluctuations are an 

obstruction to future projections as they increase 

the error margins of predictions and, instead of the 

desired outcome as the forecast horizon extends, 

prediction intervals expand accordingly. This ambi-

guity not only impacts models and projections, but 

also the investment, production and consumption 

processes.

Skewness statistics combined with average values 

indicate that the extreme negative observations pro-

duced particularly during the time of crisis have the 

potential to drag down average values, albeit rarely. 

This concludes that average value alone cannot fun-

ction as a descriptive statistic value. Moreover, it can 

escalate the error margins of coefficients predicted 

in models and cause the confidence intervals to be 

miscalculated. Similarly, the further from zero the 

kurtosis values are (package programs often calcu-

late with Kurtosis-3 and yield results based on th-

ree in normal distribution), the further the variables 

from their expected qualities and the hypothesis of 

models, thus harming the reliability of the findings. 

Values greater than zero (based on normal distributi-

on) is a common problem in financial and economic 

data. They indicate a higher probability than whe-

re end values, positive or negative, reflect a normal 

distribution. That results in risks that are calculated 

lower than their normal value. For Ro-Ro trade, for 

instance, in case of a standard deviation of 2 from the 

average of 3.7 percent, normal distribution will sug-

gest that only 5 percent of observations fall outside 

of this range. High kurtosis, however, indicates that 

this value might be higher, meaning that it considers 

the risks lower than they are in either a positive or 

negative direction.
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Methodology

In creating the demand projections for the ports of 

İzmir, we build on the size of the global economy and 

trade. The method in designing the handling and 

trade projections for the ports of İzmir, in a top-down 

approach starting from the global trade to handling 

in İzmir,  is essentially based on time series analysis. 

The models we applied and their functions are as 

below:

Global Trade  = f(Global Growth, Global Maritime Trade, ARMA) 

Global trade! = γ" + α# ? global growth!$#

!

#%"

+ β# ? global maritime trade!$#

!

#%"

+ ARMA + ε!

Trade in Türkiye = f(Global Trade, Growth in Türkiye, ARMA) 

Trade in Türkiye! = γ" + α# ? global trade !$#

!

#%"

+ β# ? Growth in Türkiye!$#

!

#%"

+ ARMA + ε!

Handling in Türkiye = f(Trade in Türkiye, Global Growth, Global Maritime Trade, ARMA) 

Handling in Türkiye! = γ" + α# ? Trade in Türkiye!$#

!

#%"

+ β# ? global maritime trade!$#

!

#%"

+ β# ? global growth!$#

!

#%"

+ ARMA + ε!

Trade in İzmir = f(Growth in Türkiye, Global Trade, ARMA) 

Trade in İzmir! = γ" + α# ? Growth in Türkiye!$#

!

#%"

+ β# ? global trade !$#

!

#%"

+ ARMA + ε!

Handling in İzmir = f(Handling in Türkiye, Global Maritime Trade, ARMA) 

Handling in İzmir! = γ" + α# ? Handling in Türkiye!$#

!

#%"

+ β# ? global maritime trade!$#

!

#%"

+ ARMA + ε!

Moving from global to local, this approach facilitates 

the examination of the impacts of shocks on İzmir 

in both the global economy and trade, and in the 

Turkish economy and trade.12

12	 The data applied has been explained in the previous chapters, though some points that are particularly valid for the model should be 

emphasized. While all available data has been obtained sufficiently for the analysis, the number of observations has substantially declined 

due to data such as frequency, handling and maritime trade being annual values. This hinders the effective measurement of correlation 

between variables and leads to higher deviations. The length of the possible deviations horizon for projections also plays a significant role.

As a general practice all econometric methods using 

time series, and particularly the analysis applying 

financial economic time series data, are based on 

the hypothesis that the series is stationary
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Working with non-stationary time series presents the 

problem of fake regression. In that case, the findin-

gs of traditional regression analysis and time series 

analysis can be misleading.

Predicting the future values of market variables th-

rough time series modeling and analysis is a main 

discipline in finance and economy. Applying either 

Autoregressive (AR) or Moving Average (MA) mo-

dels to best define the dynamic structure of a time 

series requires multiple parameters, resulting in a 

higher degree of models with multiple parameters 

to predict. To overcome these challenges, the use 

of the Autoregressive Moving Average (ARMA) mo-

del is advised. Consisting of the basis of time series 

analysis, the autoregressive moving average model 

includes the autoregressive (AR) and moving average 

(MA) concepts and is abbreviated as ARMA (p,q). It is 

expressed as follows:

Stationarity is a preliminary condition to model time 

series by ARMA. If the average and variant of a stoc-

hastic process is stationary over a period and if the 

covariant between two periods is not dependent 

on the real period but only on the distance or delay 

between the periods, the series is considered stati-

onary. Such a stochastic process is referred to as a 

weak stationary, covariant stationary or second order 

stationary in the literature (Gujarati, 2009). Traditional 

econometrics is based on the hypothesis that the va-

riants and averages of time series pertaining to vari-

ables applied in regression analysis remain stationary 

over a period. This means that the time series is stati-

onary. In other words, averages, variants and autocor-

relations in a stationary series can often be approxi-

mated effectively through extended time averages 

based on a single implementation set (Enders, 2010). 

Examining the time chart of a series will present pre-

liminary information regarding the stationarity of the 

series. Another method of stationarity determination 

is to apply the Autocorrelation Function (ACF) or the 

Partial Autocorrelation Function (PACF). More precise 

results require statistical tests or unit root tests. Unit 

root tests yield more definitive results than the two 

former methods in the statistical analysis of the sta-

tionarity of a time series. The starting point of these 

tests is the unit root (stochastic) process. Wayne A. 

Fuller, in 1976, revealed the first order autoregressive 

model as the underlying process for unit root tests 

on the stationarity of time series. Dickey-Fuller (1979) 

Unit Root Test considers the autoregressive model. 

If the AR(1) model is applied while the actual struc-

ture of the time series is AR(p), then autocorrelation 

should be incorporated to compensate for the wrong 

specification of error terms. This invalidates the uti-

lization of the distribution based on the hypothe-

sis that autocorrelated error terms comply with the 

white noise process. In that case, Dickey and Fuller 

included the delayed values of the dependent vari-

able in their model and developed the Augmented 

Dickey-Fuller (ADF) (1981) test. This study applies the 

ADF unit root test to determine stationarity.

The established model regressions were predicted 

by the Least Squares method. The hypotheses for 

this model include the following: (1) Error term is a 

stochastic variable.

(2) The expected value of the error term is zero. (3) 

Error terms are distributed normally. (4) Error terms 

have stationarity variants. (5) There are no autocorre-

lations between the error terms. (6) The independent 

variable covariant for the error term is zero. (7) There 

is no strong linear correlation between independent 

variables (multiple linear correlation problem).
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3.3. Findings

This chapter includes, based on the data and met-

hodology applied, the projections and findings on 

supply predictions concerning Turkish foreign trade, 

foreign trade and handling in İzmir, container hand-

ling in İzmir, and Ro-Ro handling in İzmir. Fluctuating 

growth values are used in the projection scenarios 

within the scope of the study. A distribution from 

the above average scenario to the below average 

scenario is presented, including the error margins.

It is significant to examine the data correlation, which 

guided the econometric models in the projections. 

These range from the overarching view on the global 

economy to trade and handling in İzmir. In line with 

that approach, the study will share results pertaining 

to the correlation between global growth – global 

trade – global maritime trade, global trade – global 

GR, global trade – global maritime trade, global GR – 

global maritime trade, Trade in Türkiye – the amount 

of cargo handled in the ports of Türkiye, Maritime 

trade in Türkiye – maritime trade in İzmir, and amount 

of cargo handled in Türkiye – amount of cargo hand-

led in İzmir.

As the global growth and trade volume are expressed 

in monetary units, their development is distinct from 

that of maritime trade (Figure 27). The figure on the ri-

ght shows the growth and trade volume in 1970 with 

an index value of 100. Recovery in 2021 is expected 

to remain at 8.3 percent in growth (-4.7 percent on 

fixed prices) and around 8 percent in trade following 

the base effect of the 2020 loss.

FIGURE 27. Global Growth and Trade Overview

Data source: IMF, UNCTAD. The calculations are carried out by the author.

Note: The initial values of all three data in the figure on the right have the index value of 100.
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To examine the net impact in the bilateral correlati-

ons between variables in the projection equations, 

all other statements are considered ceteris paribus 

and, thus, the net impact of a variable on another is 

observed. Comparing global trade to the global GR, 

global GR reached $83.85 trillion in 2020 while the 

global trade registered as $17.1 trillion. Changes in 

the global GR account for 72 percent of changes in 

global trade.

FIGURE 28. Correlation Between Global Trade and Global Revenue

FIGURE 29. Correlation Between Global Maritime Trade and Global Trade
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While approximately 87 percent of global trade was 

carried out by maritime trade and considering trends 

are similar in the long-term, short-term dynamics will 

result in different reactions by consumption and in-

vestment supply and demand in the short term. One 

main cause of the fluctuations and differentiation is 

that the variable global trade is expressed in US dollars 

and includes the service industry. Figure 29 compares 

global maritime trade and global trade and indicates 

that, as of 2020, global trade registered at $17.1 trillion 

while global maritime trade reached 11.5 billion met-

ric tons. The regression equation indicates that 20 

percent of changes occurring in the global maritime 

trade are accounted for by the global trade.

Figure 30 shows global maritime trade on the right 

axis in metric tons. Regression equation provides that 

the changes in the global GR account for 10 percent 

of changes in the global maritime trade.

FIGURE 30. Correlation Between Global Maritime Trade and Global Revenue

FIGURE 31. Correlation Between Handling Volume and Trade in Türkiye
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As for the regression in the Turkish trade and hand-

ling variables, approximately 20 percent of changes 

in the handling volume in Türkiye are accounted for 

by the changes in Turkish trade (Figure 31).

Figure 32 shows the correlation between maritime 

trade in İzmir and in Türkiye. Of the changes that 

occurred in the İzmir maritime transportation, 52 per-

cent is accounted for by the changes in the Turkish 

maritime transportation.

Figure 33 shows the correlation between the amount 

of cargo handled in the ports of Türkiye and İzmir. 

Forty-five percent of the change that occurred in the 

amount of metric tons handled in the ports of İzmir is 

accounted for by the change in the amount of metric 

tons handled in the ports of Türkiye.

The chart on the left in Figure 34 shows the amount 

of cargo handled in the ports of Türkiye and İzmir. The 

chart on the right, on the other hand, shows both the 

changes in the amount of cargo handled in the ports 

of İzmir and Türkiye with the value in 1997 indexed at 

100, and the share of İzmir in terms of cargo handling 

to the total amount handled in the ports of Türkiye.

The amount of cargo handled in the ports of Türkiye 

in 2020 reached 496.6 million metric tons while the 

amount in the ports of İzmir remained at 80.1 milli-

on metric tons. The share of İzmir in the total cargo 

handled at Türkiye is 16.1 percent.

The share of İzmir in total handled cargo drops stri-

kingly in 2006. Having reached around 20 percent of 

share prior to 2006, İzmir follows a consistent trend 

at around 14 percent after that. The purchasing of 

the Port of Piraeus in 2016 by the Chinese COSCO 

signaled the sharing of the cargo and further declines 

in İzmir’s share. In 2017–18, the overall national reg-

ression was proportionately reflected in İzmir’s share.

The chapter will continue to show the projections for 

the period until 2033 for Turkish foreign trade, foreign 

trade and handling in İzmir, container handling in 

İzmir, and Ro-Ro handling in İzmir using the variab-

les and models previously explained in the data and 

methodology chapter.

FIGURE 32. Correlation Between the Maritime Transport in İzmir and in Türkiye
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FIGURE 33. Correlation Between Handling in İzmir and in Türkiye

FIGURE 34. The Amount of Cargo Handled in the Ports of Türkiye and İzmir

Source: Ministry of Transport and Infrastructure The calculations are carried out by the author. 

Note: The data in the first chart is in metric tons while the second chart is indexed. The beginning is set at 100 for both series and the 

second axis reflect the percentage share.
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3.3.1. Foreign Trade Projection for Türkiye

The model reflecting the Turkish foreign trade emp-
loys the global trade, growth in Türkiye and ARMA 
variables as discussed in the chapter method. The 
three unique “fluctuating” scenarios of the global 
economy are applied in the projection of Turkish fo-
reign trade (Figure 35). Having registered at $389.17 
billion in 2020, Turkish foreign trade is predicted to 
reach $783.65 billion by 2033 in the average scenario. 
In addition to the fluctuating growth estimations in 
the long-term, Turkish foreign trade is predicted to 
reach $531.26 billion by a 36 percent increase margin 
by 2033 in case of negative shocks. The above-avera-
ge scenario forecasting positive shocks in addition 
to the fluctuating growth scenarios predicts Turkish 
foreign trade to reach $1,016.86 billion (Table 19). It 
should be noted that the average scenario is the 
most likely to occur out of the three scenarios. It is, 
therefore, advised to both macro- and micro-level 
decision-makers to primarily consider the average 

scenario.

It should also be noted that in the upcoming years, 

the projections should be revised in line with the 

realized data and conjunctural developments, and 

that the above-average and below-average scenarios 

should also be given due consideration.

TABLE 19. Foreign Trade Projection Values for Türkiye

Türkiye foreign trade 
scenarios (2033)

değer (milyar 
dolar)

büyüme 
(%)

above-average scenario 1,016.86 161.29

average scenario 783.65 101.36

below-average scenario 531.26 36.51

FIGURE 35. Foreign Trade Projection for Türkiye (billion USD)

Note: The model reflecting projections on trade in Türkiye employs the global trade, growth in Türkiye, and trade in Türkiye (-2) indepen-

dent variables. The R2 of the model is 80.2 percent. The p-values are 0.023, 0.000 and 0.003, respectively.
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3.3.2. Foreign Trade and Handling Projection for İzmir

The model reflecting projections on foreign trade in 

İzmir employs the global trade, growth in Türkiye, and 

ARMA variables. The foreign trade in İzmir variable dif-

fers from the other variables in frequency and number 

of observations. Province-specific foreign trade data 

and overall data referenced by TurkSTAT for Türkiye 

will be available from 2013. That is because the data 

calculation method for foreign trade was switched to 

the bottom-up approach. Data reaching further back 

in history was last reported in 2019 (Figure 36).

An alternative to formulating projections for the period 

until 2033 relying on data from 2013 to 2020 is to emp-

loy İzmir’s share in the GDP to retrospectively calculate 

its share in trade to increase the number of observa-

tions. This rate is calculated as 6.2 percent historically 

within the relevant period (Figure 37).

FIGURE 36. Foreign Trade in General and Special Trade Systems

FIGURE 37. İzmir’s Share in GDP
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Following the combination of the growth and trade 

data, the development of foreign trade in İzmir is 

provided in Figure 38. The foreign trade volume in 

İzmir is $20.08 billion as of 2020.

Figure 39 shows the foreign trade projections for 

İzmir and postulates fluctuating global growth and 

negative shocks every four to five years. In the event 

that the shocks become more severe and the ove-

rall course takes a negative turn, only a 5-percent 

growth rate is expected by 2033, reaching $21.22 bil-

lion. This scenario, however, postulates fluctuating 

growth combined with unpleasant developments. 

The average scenario for 2033 predict the foreign 

trade volume in İzmir will reach $31.41 billion by a 

55-percent increase margin.

FIGURE 38. Foreign Trade Volume of İzmir By Years (billion USD)

FIGURE 39. Foreign Trade Projection for İzmir (billion USD)

Note: The model reflecting projections on foreign trade in İzmir employs global growth and growth in Türkiye variables. The R2 of the 

model is 90 percent. The p-values of the variables are 0.000 and 0.0189, respectively.
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TABLE 20. Foreign Trade Projection Values for 

İzmir

İzmir foreign trade 
scenarios (2033)

value  
(billion USD)

growth 
(%)

above-average scenario 49.22 145.12

average scenario 31.41 56.42

below-average scenario 21.22 5.68

The econometric model formulated to predict the 

amount of cargo in metric tons handled in the ports 

of İzmir, the final link of the chain model from global 

trade down to handling in İzmir, contains the amount 

of cargo handled in the ports of Türkiye in metric 

tons and global maritime trade variables as well as 

the ARMA structure. The amount of cargo handled 

in the ports of İzmir in 2020 is 80.07 million metric 

tons. Figure 40 shows the average scenario based on 

fluctuating global economy, predicting a 90-percent 

increase by 2033, reaching 152.4 million metric tons. 

The above-average scenario which forecasts positive 

shocks in addition to fluctuating growth in the global 

economy, predicts 207.8 million metric tons of cargo 

handled in the ports of İzmir by 2033 while the be-

low-average scenario forecasting negative shocks 

predicts 99.11 million metric tons (Table 20).

FIGURE 40. Handling Projection for İzmir (metric tons)

Note: The model reflecting the cargo handled in İzmir employs trade in Türkiye, trade in Türkiye (-1), global growth (-1), and global mari-

time growth (-2) as independent variables. The R2 of the model is 63 percent. The p-values of variables are 0.002, 0.004, 0.024 and 0.067, 

respectively.
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TABLE 21. Handling Projection Values for İzmir

İzmir handling 
scenarios (2033)

value  
(metric tons)

growth 
(%)

Above-average 
scenario

207.796.577,67 159,52

Average scenario 152.393.012,00 90,32

Below-average 
scenario

99.110.629,98 23,78

13	  The correlations between handling amount and estimated growth differ. It is important to note that the handling amount does not refer 

to foreign trade alone and includes domestic trade operations. If the study used handling data per cargo type, the underlying causes could 

have been examined.

While a 56-percent increase is predicted in foreign 
trade in İzmir, an approximate 90-percent increase is 
predicted in the amount of cargo handled in the ports 
of İzmir (Table 21).13 

To summarize: the econometric model for handling 
volume in the ports of İzmir region is based on glo-
bal trade, overall economic growth, global maritime 
trade, Turkish trade, growth and handling data for 
Türkiye. While the handling volume in the ports of 
İzmir was worth approximately 80 million metric tons, 
the average scenario estimates that the figures will 
reach 152.4 million metric tons by 2033.

3.3.3. Container Handling Projection for İzmir

Figure 41 shows the number of containers handled in 

the ports of İzmir and Türkiye in TEU. Once the Port of 

Aliağa entered into service, the region gained a subs-

tantial share in the number of containers handled 

(the average annual increase neared 20 percent) and 

this trend continued in the latest data in 2019. This 

data suggests that the regional trends are not sig-

nificantly distinct from the overall trends in Türkiye.

FIGURE 41. Container Handling in İzmir and in Türkiye (TEU)
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The amount of cargo handled in Türkiye over the 

course of last 10 years almost doubled. As for the 

İzmir region specifically, we register an 80-percent 

increase (Table 22).

Regarding the projections on the total number of 

containers handled in the Ports of İzmir and Aliağa, 

it was noted that only the global maritime trade was 

sufficiently explanatory out of all the other variables 

employed in the model (trade in Türkiye, growth in 

Türkiye, global growth, global maritime trade, total 

containers handled in Türkiye).

TABLE 22. Recent Fluctuations in Handling in Türkiye and in İzmir

Growth % Türkiye Aliağa İzmir Aliağa and İzmir

last one year 0.30 12.63 -19.44 2.25

last five years 42.72 119.82 -32.82 39.20

last 10 years 102.43 455.37 -39.06 81.01

FIGURE 42. Container Handling Projection for İzmir (TEU)

Note: The model reflecting projections for the container handling in İzmir region includes global maritime trade data as an independent 

variable. The R2 of the model is 78 percent. The p-value of the independent variable is 0.00.
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TABLE 23. Container Handling Projection for İzmir

İzmir container 
scenari-os (2033)

value  
(TEU)

growth 
(%)

Above-average scenario 3,496,254.53 104.23

Average scenario 2,836,445.82 65.69

Below-average scenario 2,194,565.40 28.19

14	 The data set covers the period between 2011 and 2020. Given the data interval of the model, statistical tests are only valid in the event of 

strict hypotheses.

According to the results, the average scenario predi-

cts a 65 percent increase in cargo handling in İzmir 

with a total of 2,836,445 TEUs to be handled in 2033. 

In case of multiple negative and positive shocks in 

this scenario, the increase in the number of handled 

containers might remain at 28 percent in the be-

low-average scenario or register a 104-percent inc-

rease (Table 23). It should be noted, however, that 

multiple negative and positive shocks during the 

period set for the average scenario are highly unlikely.

3.3.4. Ro-Ro Handling Projection for İzmir

There are two major ports in İzmir that handle ve-

hicle transportation: Çeşme Ulusoy and the TCDD 

Port of İzmir. The former focuses on Ro-Ro, mea-

ning tractor trailer transportation, while the latter 

focuses on automobiles. Therefore, the data for the 

İzmir region consists of the combined data for these 

components.14 As neither the global variables nor 

local macro variables that are predicted to impact 

the Ro-Ro and automobile transportation revealed 

any significant correlations, the overall transportation 

in Türkiye was considered with the expectation of a 

positive correlation (Figure 43). As the data for Türkiye 

also comprises transportation in İzmir, a correlation 

between the two is natural.

FIGURE 43. Development of Ro-Ro and Automobile Transportation in Türkiye and in İzmir

Data source: Ministry of Transport and Infrastructure

Note: The unit of the first chart is the number of vehicles while the second is in percentage.
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Overall transportation in Türkiye accounts for 42 

percent of changes in the Ro-Ro and automobile 

transportation in the İzmir Region (Figure 44).

In case of mutual pressure occurring between proje-

ction trends, each trend should be explored individu-

ally in the Ro-Ro and automobile transportation. As 

demonstrated in Figure 45, different trends in Ro-Ro 

and automobile handling were examined individually 

as total figures can eliminate the distinction in these 

trends, each shaped by a different dynamic. While 

Ro-Ro transportation registered an increasing trend, 

automobile transportation witnessed a declining one.

FIGURE 44. Ro-Ro and Automobile Transportation in Türkiye and in İzmir

Note: Horizontal axis Türkiye (%), vertical axis İzmir (%)

FIGURE 45. Ro-Ro and Automobile Handling in İzmir (Number of Vehicles)
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In the econometric model reflecting the Ro-Ro 

transportation, neither global nor local macro va-

riables proved to be sufficiently significant as de-

monstrated above. Therefore, the trend analysis, as-

suming time series as an independent variable, was 

employed in the predictions of Ro-Ro transportation. 

As per the below- and above-average scenarios, the 

standard deviations of annual changes were used 

(Figure 46).

FIGURE 46. Ro-Ro Projection for İzmir (Quantity)

TABLE 24. Ro-Ro Projection Values for İzmir

Ro-Ro scenarios (2033) number growth (%)

Above-average scenario 156,539.14 166.23

Average scenario 106,887.74 81.78

Below-average scenario 57,236.33 -2.66

The base scenario assumes long-term average inc-

rease to be consistent and predicts that the cur-

rent 58,799 items in Ro-Ro handling will register 

an 80-percent increase to reach 106,887 items by 

2033. The above-average scenario, which includes 

positive shocks for Ro-Ro transport, estimates an 

increase of approximately 166 percent by 2033 while 

the below-scenario of negative shocks foresees a 

2.66-percent loss and minimal fluctuations to 57,236 

items (Table 24). The general opinion, in line with 

the previous statements in the study, suggests op-

timistic or average projections, particularly for Ro-Ro 

transportation.
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3.3.5. Evaluation of the Supply in the Context of Demand Projections 

15	 During the interview with the Port Manager of the TCDD Port of İzmir on April 8, 2021, it was noted that the average weight for vehicles such 

as tractor-trailers/trailers be posited as 19 metric tons and for other vehicles as 1.2 metric tons. 15	

This chapter will assess the supply capacity of ports 

in İzmir for the period until 2033 in the context of pre-

dicted projections. The assessment was conducted 

in three categories, namely: total cargo, container 

and Ro-Ro.

Table 10 explores the current capacity of ports in İzmir 

and provides liquid bulk and general cargo capacity 

in metric tons, container capacity in TEU, and Ro-Ro 

capacity in the number of vehicles. First of all, the 

total supply potential of İzmir ports should be de-

termined for all cargo types. In that aspect, capacity 

provided per TEU container and capacity forecast for 

each vehicle should be expressed in metric tons. With 

a view to reflect these capacity values in metric tons, 

the statistical data of the last four years were studied.

According to the MoTI cargo statistics, a total of 

44,073,022 TEUs were handled in the ports of Türkiye 

over the last four years (2017–2020). The handling 

statistics per cargo type on the same portal indicates 

that the total weight of this container cargo handled 

over the course of four years equal 462,628,331 metric 

tons. Using this data, the average weight of a TEU 

container handled is calculated to be 10.5 metric tons. 

In light of this calculation, the average weight of a TEU 

container was counted as 11 metric tons in reflecting 

the total capacity per cargo type in metric tons.

However, as the cargo carried by Ro-Ro transportati-

on varies greatly, it is difficult to assume an average 

value. According to the MoTI cargo statistics, a total 

of 8,929,757 vehicles were handled in the ports of 

Türkiye over the last four years (2017–2020). Of these:

2,222,347 items were tow trucks, tractor-trailers, tan-

kers, trailers and freight cars while 6,707,410 were 

categorized as other vehicles. The total weight of 

vehicles in the second category is significantly lower, 

though they comprise nearly 75 percent of total hand-

led vehicles. As for the handling statistics per cargo 

type, the total weight of vehicles handled over the 

mentioned four years was registered as 34,244,499 

metric tons. Using this data, the average weight of a 

vehicle handled over this period is calculated to be 

3.8 metric tons.

In fact, when the vehicles in the first category are 

loaded in compliance with the loading limits of the 

General Directorate of Roads, their weight can re-

ach 29 metric tons (KGM, 2011). On the other hand, 

experienced port operators suggest that 19 metric 

tons can be assumed as average value for the first 

category of vehicles while 1.2 metric tons is applicable 

for the second category15. Based on the total weight 

indicated in the four-year data and considering the 

advised average weights, the average weight per 

vehicle handled at Türkiye ports equals 6.6 metric 

tons. However, as some boats sail without any car-

go, it was concluded that the average weight per 

vehicle will be lower in the case of real life. The factor 

to be employed in the metric ton conversion of to-

tal supply capacity in the ports of İzmir was posited 

as “5.2 metric tons/vehicle,” the average value of the 

two above discussed values. Table 25 shows the total 

supply capacity of the ports of İzmir in metric tons 

as calculated with the posited value (The current ca-

pacity data in the table was previously provided in 

Table 10, denoting the total capacity per cargo type 

in the ports of İzmir).
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TABLE 25. Total Capacity of the Ports of İzmir for All Cargo Types

Cargo Type Current Capacity Factor Capacity in Metric Tons

Liquid Bulk Cargo 51,527,504 Metric Tons 1 51,527,504

General Cargo 40,519,000 Metric Tons 1 40,519,000

Container 4,250,000 TEUs 11 metric tons/TEU 46,750,000

Ro-Ro 400,000 Items 5.2 metric tons/item 2,080,000

Total Capacity (Metric Tons) 140,876,504

To be able to assess the current situation of supply 

based on demand projections, the currently known 

projects concerning the ports for the period until 

2033 should also be considered. It is known that the 

NEMPORT aims to increase its capacity from 750,000 

TEUs to 1,750,000 TEUs within the scope of its vision 

for 2023. Moreover, certain ports may convert suitab-

le lands within their hinterlands into stacking areas 

to boost capacity in line with future requirements. 

Table 26 provides the current capacities of container 

ports in İzmir as well as their potential capacities by 

2033 in line with the planned and predicted projects.

TABLE 26. Handling Capacities of İzmir Container Ports (2021–2033)

Port Facility
Handling Capacity (TEU)

Evaluation
2021 (Current) 2023 (Planned) 2033 (Prediction)

TCDD Port of İzmir 1,000,000 1,000,000 1,000,000 Note 1

NEMPORT 750,000 1,750,000 1,750,000 Note 2

SOCAR Aliağa 1,500,000 1,500,000 2,000,000 Note 3

TCEEGE Fertilizer 1,000,000 1,000,000 1,500,000 Note 4

Total 4,250,000 5,250,000 6,250,000 –

Note 1: The authors verified the current situation in the interview with the Director of Port Authority of the TCDD Port of İzmir on March 

19, 2021. There are no estimated investment projects. Although the current capacity is reflected in this table, it is left to the relevant aut-

horities to evaluate the projections in this study.

Note 2: The authors verified the current situation on March 4, 2021, during a phone interview with the Deputy General Manager of NEMPORT. 

The ongoing project to boost capacity up to 1.75 million TEUs is scheduled to be completed by 2023. As the Port Authority has not issued 

any statements concerning 2033, the predictions were left as is.

Note 3: SOCAR has the potential to increase its stacking area by repurposing the suitable lands in its hinterland. A capacity-increase 

investment project is predicted to be made by 2033.

Note 4: The authors verified the current situation in the interview with the Director of Port Authority of the TCEEGE Fertilizer on March 19, 

2021. An ongoing project is currently underway to extend the two docks by 100 meters each, and a capacity-increase investment project 

is predicted to be made by 2033.

Source: http://www.socar.com.tr/en/business-fields/port-operations
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One of the major issues of the TCDD Port of İzmir is 

the dock depth. The current depth reaches 10 me-

ters, but the target is 11 meters. Dock depth in other 

container ports varies between 16 and 22 meters. 

Dock depths at NEMPORT, SOCAR Aliağa and TCE 

EGE ports allow the new high-capacity container 

ships to dock. Figure 47 shows the development of 

average ship drafts in line with the capacity develop-

ment of container ships, a major actor in the global 

maritime trade.

FIGURE 47. Average Ship Drafts by Container Ship Capacity

Source:https://transportgeography.org/contents/chapter5/maritime-transportation/draft-containership-capacity/ (Adapted from 

Clarksons Research).

To serve container ships of 14,000 TEUs or a higher ca-

pacity, the terminal must provide an effective hand-

ling service in addition to an at least 16-meter deep 

dock for the ship to edge in. When the dock depth is 

limited to 11 meters, the port can only dock ships no 

larger than 4,000 TEUs in capacity. As larger-capacity 

container ships replace the lower-capacity container 

ships in transportation systems, the demand in con-

tainer traffic is estimated to fall for TCDD Port of İzmir.

Comprehensive information on the capacities of Ro-

Ro ports is provided in chapter 3.3.3. The current an-

nual capacity of the İzmir Ro-Ro terminal is calculated 

as 400,000 vehicles. If the TCDD Port of İzmir opts to 

specialize in Ro-Ro transportation, it may allocate an 

area within the port as a parking lot for the handled 

vehicles to boost capacity. The estimations suggest 

that by simply improving the Çeşme Ulusoy Port, the 

total handling capacity may be expanded by 438,000 

vehicles by year. The other ports handling other types 

of cargo will also have a two-to-three-year window 

to expand their capacities once they decide to in-

vest. Following the investments to this end, the total 

capacity of liquid bulk and general cargo ports are 

estimated to increase by at least half by 2033. Within 

that scope, the total supply capacity of ports in İzmir 

is predicted to reveal as in Table 27.

The current total capacity is calculated as 140,876,504 

metric tons (Table 25). Once the NEMPORT project 

is completed in 2023, the current total is predicted 

to increase by at least 11 million metric tons to reach 

151,876,504 metric tons. By 2033, the total capacity 

is predicted to be at least 209,097,356 metric tons.
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Figure 48 compares the total demand projections 

and capacity supply for all cargo types in the ports 

of İzmir. In case of the average scenario, the total 

capacity utilization rate of İzmir ports are expected to 

augment from 56.82 percent in 2020 to 62.98 percent 

in 2023 and to 72.25 percent in 2033.

TABLE 27. Supply Estimations by Cargo Types for the Ports of İzmir (2033)

Cargo Type Current Capacity 2033 Predicted Capacity Capacity in Metric Tons 2033

Liquid Bulk Cargo 51,527,504 Metric Tons 77,291,256 Metric Tons 77,291,256

General Cargo 40,519,000 Metric Tons 60,778,500 Metric Tons 60,778,500

Container 4,250,000 TEUs 6,250,000 TEUs 68,750,000

Ro-Ro 400,000 Items 438,000 Items 2,277,600

Total Capacity  
(Metric Tons)

209,097,356

FIGURE 48. Comparison of Projections for Supply and Demand for Cargo Types

Note: S1: Below-average scenario; S2: Average scenario; S3: Above-average scenario; S2/Supply: Capacity utilization rate in case the 

average scenario happens.
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In terms of container traffic, the current capacity 

supply of 4.25 million TEUs of the İzmir container 

terminals are predicted to reach 5.25 million TEUs in 

2023 and at least 6.25 million TEUs by 2033. Figure 49 

compares the total demand projections and capacity 

supply for the ports of İzmir in terms of container 

traffic.

In case of the average scenario, the total capacity 

utilization rate of container ports in İzmir is predicted 

to fluctuate from the 40.25 percent in 2020 and drop 

to 37.81 percent in 2023 subsequent to the expected 

capacity boost at NEMPORT, and to increase once 

again to 45.38 percent by 2033.

FIGURE 49. Comparison of Projections for Supply and Demand for Container

Note: S1: Below-average scenario; S2: Average scenario; S3: Above-average scenario; S2/Supply: Capacity utilization rate in case the 

average scenario happens.

In terms Ro-Ro traffic, the Ro-Ro ports of İzmir do not 

estimate any capacity increase by 2023. Should the 

need arise, a partial capacity boost is on the table th-

rough an investment plan in the long term. The study 

compares the total demand projections and capacity 

supply in İzmir in terms of Ro-Ro traffic involving 

large vehicles such as tow trucks, trailer-tankers, tan-

kers, trailers and freight cars (Figure 50). In case of the 

average scenario, the total capacity utilization rate 

of İzmir Ro-Ro ports are expected to augment from 

14.7 percent in 2020 to 19.5 percent by 2023 and to 

24.4 percent by 2033.
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FIGURE 50. Comparison of Projections for Supply and Demand for Ro-Ro

Note: S1: Below-average scenario; S2: Average scenario; S3: Above-average scenario; S2/Supply: Capacity utilization rate in case the 

average scenario happens.

A capacity boost project targeting the ports will take 

around two to three years to be realized. It is therefore 

crucial to thoroughly explore the current situation 

and potential developments, and to closely monitor 

the increasing trend of capacity utilization rate prior 

to taking such a strategic step. The advised capacity 

utilization rate is below 70 percent for the efficient 

operation of the terminal. Consequently, the goal 

should be to evaluate the future projections and to 

complete any investment projects towards capacity 

increase before the capacity utilization rate exceeds 

70 percent.

The 2020 data affirm that in the current situation, the 

total capacity utilization rate for all ports in İzmir and 

for all cargo types is close to 60 percent. The rate is 

predicted to exceed 70 percent in 2033 should the 

average scenario realizes. In light of these possibili-

ties, it is advised to implement any new investment 

decisions prior to 2030 . 

It should be noted, however, that the investment 

project should be studied a year or two prior to the 

implementation date.

There are strategic factors to be taken into account 

when formulating the growth and development 

plans for ports, which can potentially impact future 

predictions. These include: the geopolitical uncerta-

inties in the world, possible increase in the transport 

costs following the IMO decision to cut sulfur oxide 

emissions to 0.5 percent, disruptions in quality work-

force procurement due to the pandemic, possible 

gradual increase in the use of airlines in e-commer-

ce, possible disruption of the supply and demand 

balance, possible decline in purchasing power, and 

possible decline in government subsidies to citizens 

should the pandemic lasts longer than expected.

Bu bölümdeki projeksiyonlardaki olasılıkları, gele-

cekte gerçekleşmesi muhtemel veya beklenmeyen 
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Please keep in mind that the projections in this chap-

ter are vulnerable to predicted or unforeseen events 

in the future. Some scenarios that could deviate the 

predicted projections as partially discussed in the 

previous chapters are listed below:

	▶ An event similar to the 2007-2008 Global Financial 

Crisis,

	▶ A new and deadlier pandemic breaking out, dis-

rupting global trade once again,

	▶ Possible conflicts stemming from the trade war 

between the U.S. and China (New tension in the 

Chinese-Taiwanese relations and/or China persis-

ting to obtain exclusive economic zone status for 

artificial islands it constructed far off the mainland 

coast),

	▶ Potential conflict of interest between Russia, the 

U.S. and China in the event that China attempts 

to increase its influence on a majority of count-

ries along the route/path of the “Belt and Road 

Initiative” leveraging their significant economic 

indebtedness to it and escalating its presence in 

the areas where the rivaling Russia and U.S. are 

influential,

	▶ A new earthquake in or around İzmir impacting 

both the city and the vicinity of ports,

	▶ Greece, backed by the EU, triggering a new and 

substantial tension concerning maritime jurisdic-

tion in Cyprus and the East Mediterranean,

	▶ The US Government considering Türkiye’s influ-

ence on Syria, Libya and Caucasus as a threat to 

its own presence and increasing pressure on Tür-

kiye with various justifications (embargo, etc.) as 

exemplified by the past,

	▶ The widespread use of oil and natural gas pipelines 

in the long term, thus undermining the maritime 

trade.
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C O N C L U S I O N

This study focuses on the development potential of 

ports in İzmir for the period until 2033 and draws 

conclusions regarding these development projecti-

ons within the scope of the Result-Oriented Program 

for Marine Economy by İZKA. Building on data perta-

ining to foreign trade in the world, Türkiye and İzmir, 

a demand projection was formulated for maritime 

trade in İzmir based on suitable models to serve as 

a strategic basis for positioning İzmir. Accordingly, 

potential growth and the requirement of supply in 

correspondence to these demand projections were 

also analyzed within the context of port sustainability.

COVID-19 is considered a substantial factor in estima-

ting the future of the global economy. COVID-19 intro-

duced permanent changes to consumer and investor 

behavior including remote working and education, 

online shopping and adjustments to the supply chain 

that impact the economy. In the pre-COVID-19 era, 

the global economy was brimming with issues. The 

most critical of these were the high indebtedness, 

inequalities in income distribution, climate change, 

and trade wars. These issues still persist. The reg-

ression in growth and employment triggered by the 

COVID-19 has the potential to further exacerbate 

these persisting issues. If we can manage to control 

COVID-19, 2021 and 2022 could register significant 

growth with the base impact. However, the average 

growth rate may decline for a determinate period as 

these issues will require adjustment.

A potential decrease in the average growth in the 

global economy does not equal a harmonized prog-

ress among sectors, regions or countries. The trade 

wars and the pandemic, in particular, have the po-

tential to change the supply chains as well as logis-

tics and manufacturing centers. Within that context, 

Türkiye has the potential to be a rising regional logis-

tics and manufacturing center if suitable economic 

and non-economic reforms can be implemented. 

Currently, the İzmir region is a substantial trade cen-

ter in the Turkish economy. Therefore, İzmir will be 

one of the greatest beneficiaries should the Turkish 

economy rise as a logistics and manufacturing cen-

ter. Proximity to the second-largest global economy, 

the EU; and the world’s greatest potential for rapid 

growth, Africa; potential to link the railways and the 

seaways of the BRI project; and qualified workforce 

percentage above the national average are among 

the strengths that make İzmir stand out from other 

provinces.

While the average growth rate of the global economy 

might decline in the upcoming period, it is highly li-

kely that there will be differentiation between count-

ries, regions and sectors. Countries that succeed in 

improving their investment environment on a susta-

inability metric will be more likely to endure positive 

discrimination. If the Turkish economy can succeed in 

standing out through proper policies, İzmir and the 

surrounding areas will be the greatest beneficiaries.

The Belt and Road Initiative implemented decisively 

by China is expected to hit a growth spurt within the 

following 10 to 15 years. Built on a strong historical 

infrastructure, the critical long-term project passes 

through Türkiye on both the road and maritime rou-

tes. Due to the geographic proximity to Europe and 

Africa as well as the strong infrastructures and organi-

zations of port authorities, thanks to the privatization 

policies, the Mediterranean ports of Türkiye and, in 

particular, the ports in İzmir are estimated to gradual-

ly increase their share in this trade. Türkiye’s status as 

China’s second-largest trade destination after Russia 

further backs these estimations. The Belt and Road 

Initiative is a significant development for the benefit 

of Türkiye and is expected to boost the trade volume. 

It is, therefore, particularly important to accentuate 

the potential impacts on the ports of İzmir and to 

contact the policy-makers. Historical developments 

that set the basis for this deduction have been unfol-

ding in the Far East. As you may know, China, South 

Korea and Japan, in this order, monopolize 90 percent 

of the global shipbuilding industry.
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Furthermore, the ports in these countries hold the 

highest shares in the global trade. The enabling factor 

in this success is the holistic approach to maritime 

policies and government-subsidized implementa-

tion. Formulating and implementing such mariti-

me policies for İzmir within a national port policy 

context is an important aspect for assessment. The 

current economic conditions have even the largest 

companies competing for mergers or joint ventures. 

In light of this development, the private companies 

operating the ports of İzmir are expected to formu-

late their future port policies today with a holistic 

approach led by and in close cooperation with the 

public institutions. The Mediterranean is a traditio-

nal hub not only for the coastal countries, but also 

for the connected geopolitical regions. Geopolitical 

developments have been on a stable rise in line with 

the maritime policies of China. Trade, particularly 

between Europe and Asia, has gained momentum 

in recent years under the collective influence of the 

demographic pressure, the economic growth prior 

to the pandemic and the resuming of markets. This 

growth not only prompts environmental risks, but 

also requires port investment strategies through 

thorough calculations and evaluations.

It is evident that not only the current situation and 

the post-pandemic recovery of demand, but also the 

growth of maritime trade should be estimated and 

considered when projecting the growth potential of 

the Mediterranean. These calculations should also 

evaluate the risks in port overcapacity on a regional 

level.

Tourism, on the other hand, is the third-greatest 

export product in the world. According to the 2019 

data, Türkiye was the eighth country in terms of hi-

ghest tourist attraction, and the 13th in terms of hi-

ghest income. However, it was the tourism industry 

that suffered the greatest global loss during the pan-

demic. A regression is expected in business tourism 

in the post-pandemic period. The main reason for this 

is the facilitation of online meetings. Leisure tourism 

activities, on the other hand, are estimated to resume 

at full speed following the pandemic. İzmir and its 

neighboring regions are home to some of Türkiye’s 

most important and valuable tourist attractions. As a 

leading tourism destination in the world, Türkiye and 

İzmir can both benefit from this growth in tourism 

through the implementation of effective policies. 

Within this scope, the ports in the İzmir region have 

great capacity for cruise tourism.

This study used the following databases for the eco-

nometric analysis: the Statistics of the Ministry of 

Transport and Infrastructure, International Monetary 

Fund (IMF), United Nations Conference on Trade and 

Development (UNCTAD), Clarksons, World Trade 

Organization, The Central Bank of the Republic 

of Türkiye (TCMB) and Turkish Statistical Institute 

(TurkSTAT). The time spans for the variable employed 

in the models are as follows: data range for global 

GR, global trade, global maritime trade is 1970–2020, 

1980–2020 for GDP in Türkiye, 1985–2020 for trade in 

Türkiye, 2001–2020 for trade in İzmir, 1997–2020 for 

handling volume in the ports of Türkiye and İzmir, 

2004–2020 for the TEU of containers handled in the 

ports of İzmir, and 2011–2020 for the numbers of Ro-

Ro and automobiles handled in the ports of İzmir.

In the current period of 2020, the global economy 

registered a gross revenue worth $83.85 trillion and 

a trade volume of $17.1 trillion. Turkish economy, for 

the same period, registered a GDP of $649.4 billion, 

export of $169.7 billion and import of $219.5 billion. 

Maritime transportation, on the other hand, registe-

red as 11.5 billion metric tons in the world and as 496.6 

million metric tons in the ports of Türkiye. In the same 

vein, the total export and import volume of İzmir re-

gistered as $20.08 billion while the total handling 

capacity of all ports in İzmir registered as 80,070,434 

metric tons. In terms of capacity utilization for 2020, 

the ports of İzmir have an overall supply capacity 

of 150 million metric tons. The container-handling 

volume for the period registered as 1,711,906 TEUs 

while the actual capacity was 4.25 million TEUs. As 

for Ro-Ro and wheeled vehicles, only 74,954 of the 

total 400,000 vehicle capacity were registered.
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According to the analysis that set the basis for our 

projections, the changes in the global GR account 

for 72 percent of the changes in the global trade. 

Twenty percent of changes in the global maritime 

trade are significantly explained through global trade. 

As for the regression in the Turkish trade and hand-

ling variables, approximately 20 percent of changes 

in the handling volume in Türkiye are explained th-

rough changes in Turkish trade. Fifty-two percent 

of the changes that occurred in the İzmir maritime 

transportation is accounted for by the changes in the 

Turkish maritime transportation. Forty-five percent 

of the change that occurred in the amount of metric 

tons handled in the ports of İzmir is accounted for by 

the change in the amount of metric tons handled in 

the ports of Türkiye.

In the implementation stage, three unique scena-

rios were formulated for the econometric projec-

tion model for the Turkish foreign trade worth an 

annual $389.17 billion in accordance with the most 

recent data. None of these three scenarios included 

the same growth rate or trend. Based on the ave-

rage scenario, the study estimates that Türkiye's 

trade volume will reach $783.65 billion by 2033. The 

above-average scenario, on the other hand, which 

projects positive shocks in addition to a fluctuating 

economy, estimates Turkish trade volume to surge 

to $1.02 trillion. This figure is considered attainable if 

the outward Turkish economy manages to capitalize 

on these opportunities.

İzmir’s foreign trade was worth $20.08 billion by 2020. 

The econometric projection model for 2033 estimate 

the foreign trade volume for İzmir to be $31.41 billion 

in average, $21.22 billion in below-average and $49.22 

billion in above-average scenarios.

The econometric model for handling volume in the 

ports of İzmir region is based on global trade, eco-

nomic growth, global maritime trade, Turkish trade, 

growth and handling data. While the handling vo-

lume in the ports of İzmir was worth 80.07 million 

metric tons in 2020, the model estimates that the 

figures will reach 152.4 million metric tons on average, 

99.11 million metric tons on below-average, and 207.8 

million metric tons on above-average scenarios for 

2033. The average scenario is the most likely to unfold. 

It should also be noted that the global developments 

present major opportunities for Türkiye and İzmir, 

and that it is possible to attain a handling volume of 

200 million metric tons above our estimations.

As for the container-specific econometric model, 

it is estimated to reach 2,836,445 TEUs on avera-

ge, 3,496,254 TEUs on above-average and 2,194,565 

TEUs on below-average scenarios for 2033. However, 

as the trend towards container trade is expected to 

increase in the upcoming period, and considering 

the developments over the 10 years, the estimations 

are predominantly optimistic.

The current Ro-Ro handling of 58,799 items is esti-

mated to increase by 80 percent by 2033 to reach 

106,887 items. The above-average scenario, which 

includes positive shocks for Ro-Ro transport, esti-

mates an increase of approximately 166 percent by 

2033 while the below-scenario of negative shocks 

foresees a 2.66-percent loss and minimal fluctuations 

to 57,236 items. The general opinion, in line with the 

previous statements, suggests optimistic projections, 

particularly for Ro-Ro transportation.

As the logistics chains facilitating access to Asian 

manufacturing centers are professionalized, it will 

be possible to reduce operational costs, thus ensu-

ring higher feasibility in short-distance sea shipping. 

Accordingly, it is considered a realistic approach to 

first lean towards container trade, then towards Ro-

Ro investments in short-distance sea shipping in the 

ports of the Mediterranean. It is possible that SECA 

will prompt the redirection of cargo from seaways to 

the road or railway, a particularly wide network in the 

Europe, thus resulting in a negative trend in the ma-

ritime transportation sector. However, it is also noted 

that Ro-Ro transportation in the East Mediterranean 

is strengthening with a high momentum and that 

the company DFDS, a critical actor in the region, has 

registered a growing business volume despite the 

pandemic and is highly likely to invest in the new 

ports in our region in the upcoming five to eight 

years.

ANALYSIS ON THE DEVELOPMENT OF  

FOREIGN TRADE IN TÜRKİYE AND IN İZMİR

115



In light of these assessments, a critical boost is ex-

pected to occur in the Ro-Ro business volume and 

capacity in the ports of İzmir in the following five to 

eight years.

Correspondingly, it is considered more logical to inc-

rease the efficiency of existing ports in the region 

and to improve the logistics platforms connecting to 

the railways instead of establishing new larger ports.

Although there is no shortage of port capacity in 

Aliağa, İzmir, it should be noted that the ports in the re-

gion do not operate within a cluster. Complementing 

the quantitative data are the participant opinions 

from the workshops organized as part of the project. 

The majority of participants acknowledge that the 

ports of İzmir–Aliağa do not experience any capa-

city-related issues concerning the export or import 

products. The priority issues pertaining to the ports 

in the Aliağa region include: the finalization of the ra-

ilway junction lines; limiting the operations of freight 

trains on the existing rail lines to evenings and nights; 

the immediate need for a logistics center either in 

Kemalpaşa or an equally advantageous location; and 

a need for a supra-institutional authority. It is also 

imperative to cooperate with national institutions 

to boost the existing capacities of ports in the İzmir 

region. Strengthening the railway infrastructure is 

considered a priority requirement. Another impor-

tant requirement is the improvement of the logistics 

infrastructure and network, starting with the road 

network in the ports area.

Improved energy and environmental sustainability in 

the ports of İzmir region should be considered as a 

developmental axis. The first step in the process eva-

luation consists of the improvement of ports and the 

suggestions for main indicators include the following: 

reducing harmful emissions; improving urban integ-

ration through green urban/port landscaping solu-

tions such as trees, which will absorb the noise and 

air pollution; increasing the use of renewable energy 

sources; establishing and operating an energy ma-

nagement system; building on the green growth 

concept in environmental planning; and encouraging 

digitalization in port operations. For these indicators 

to be valued in circular economies, “Sustainability 

Management” systems should be established along 

with correlated infrastructure within the port autho-

rities of İzmir region, the port hinterlands should be 

expanded, and an action plan should be formulated 

to define the envisioned impact of this transforma-

tion on ports and the city.

This study on the ports of İzmir, which entails formu-

lating development projections for the period until 

2033, concludes the following as important issues: 

the sustainable economic development strategy 

for regional maritime transportation to follow a de-

mand-driven supply approach; support to regional 

development in line with blue growth; and a holistic 

approach to port operations, management, logistics 

clusters and the green port concept. It is our greatest 

hope for the estimations set forth in the study to 

prove positive and the project to prove beneficial to 

decision-makers.
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