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Abstract

This study investigates the effect of economic policy uncertainties on national port throughputs of selected European countries. For this
purpose, we used quarterly observations of 21 European countries covering the periods between 2005 Q1 and 2018 Q3. The Granger non-
causality test was used for heterogeneous panel data models and we found that economic policy uncertainties have a considerable impact
on port throughputs in the selected sample. Causality tests on individual country level have shown that uncertainties in Belgium, Denmark,
Finland, Ireland, Poland, Slovenia, Spain, and the United Kingdom have an influence over their port throughputs. Moreover, the present
results show cross-sectional dependencies in uncertainty and port throughput variables, indicating that collaborative efforts by European
nations are needed to avoid the risks associated with economic policy uncertainties due to the integrated structure of the countries.
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1. Introduction

It is well known that economic policy uncertainties
pose a challenge for the decision makers in the port
industry because competition in this industry heavily
depends on capital intensive investments [1]. Decision
makers must seek ways to enhance competitiveness
through investment projects that aim to expand
capacity and productivity. However, carrying out these
costly, extensive, and irreversible investment projects
becomes difficult, especially when the market is under
the influence of uncertainty [2]. To eliminate the risk of
taking decisions that would lead to negative outcomes like
congestions, idle capacities, and unproductivity, decision
makers must understand the relationship between
economic policy uncertainty and the performance of
their businesses [3]. This relationship characteristic may
vary in different countries of the world depending on the
status of macroeconomic fundamentals [4]. Therefore, it
is also important for decision makers to understand the
uncertainty level of the market and that of the country in
which they operate.

[E]123=[E Address for Correspondence: Abdullah Agik, Dokuz Eyliil University Maritime Faculty, Department of
Maritime Business Administration, {zmir, Turkey
[=]z

: E-mail: abdullah.acik@deu.edu.tr
ORCID ID: orcid.org/0000-0003-4542-9831

Uncertainty has become one of the prominent research
topics in port economics due to its significant impact on
management decisions. In this context, Lagoudis et al. [5]
proposed a three-phase model to evaluate port investment
strategies in uncertain environments. The model starts
with an assessment of future uncertainties and is followed
by an identification of investment strategies and their
comparison. Linking the level of uncertainty with port
capacity planning decisions, Balliauw etal. [6] identified real
options models as a suitable method for investment project
valuations and revealed how this method helps decision
makers to determine the right size for their projects. Zheng
and Negenborn [7] also used a real option approach to
investigate timing decisions in terminal constructions by
considering demand uncertainty. However, the related
literature is not limited to the studies focused on the impact
of uncertainty on investment decisions since the level of
uncertainty affects many other managerial decisions in the
port industry. For instance, Tovar and Wall [8] focused on
demand uncertainty from a cost perspective and quantified
the impact of demand changeability on port costs of Spanish
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port authorities. The study of Satta et al. [9] focused on
the relation between uncertain market conditions and the
formation of interorganizational networks.

Despite the growing scientific interest in uncertainty
in the port economics literature, answer to the basic
question of “Does economic policy uncertainty have an
impact on the port throughput (PT) of nations?” still
remains vague. We believe that this question needs to
be addressed with multi-country analysis, considering
that economic policy uncertainty in every individual
country may vary and spread to one another. Hence,
the aim is to reveal both country-specific and general
results, which will help decision makers in gaining a
clearer understanding of the extent to which their ports’
performances are influenced by the economic policy
uncertainties of the countries in which they operate. From
the port investment perspective, present findings would
be helpful for the global terminal investors since the level
of economic policy uncertainty in the targeted country
is one of the most important macroeconomic indicators
that need to be taken into account to ensure a predictable
return of investment.

To reveal the link between economic policy uncertainty
and PT, we use the data from world uncertainty index
(WUI) for evaluating the economic policy uncertainty of
selected European countries. WUI is developed by Ahir et
al. [10], and it has become one of the highly preferred tools
to manifest the uncertainty levels of countries in related
literature. Gozgor et al. [11], linked economic uncertainty
and domestic credits whereas Karabulut et al. [12] focused
on the relationship between commodity prices and world
trade uncertainty. These are the two examples that use data
from WUI to assess the level of economic policy uncertainty.
Until now, studies on uncertainty in the port economics
literature have measured uncertainty with different
scales. Using the WUI, which measures uncertainty with a
standard structure for each country, allows these findings
to compare with similar studies that can be conducted in
the future. Besides the data from WUI, the present study
evaluates the port performance of the selected countries
using the cargo throughput data collected from Eurostat
[13]. However, developments in one country are likely to
affect other countries considering the integrated economic
and political structure of European countries. In this
context, we considered the causality analysis developed
by Dumitrescu and Hurlin [14]. Unlike standard panel data
analyzes, this method takes cross-sectional dependency
(CD) and heterogeneity into account.

The rest of the paper is structured as follows: Section
2 explains the methodology of the study and presents
the data analysis, which is followed by the results of the

analysis (Section 3). Finally, the study concludes with a
discussion of the findings of policy implications that need
to be considered both by the port managers and national
policymakers of international trade., limitations, and scope
for future research (Section 4).

2. Data and Methodology

The causality analysis proposed by Dumitrescu and
Hurlin [14] was considered for this work and the effects
of uncertainty on port traffic in European countries were
studied. This method fits well with the proposed study as
it considers both CDs and heterogeneity. Information on
the data that is used in the present model is given in the
following section.

2.1. Data

The present dataset consists of 55 quarterly observations
of 21 European countries and covers the period between
2005 Q1 and 2018 Q3. The selected countries are listed in
alphabetical order as follows: Belgium, Bulgaria, Croatia,
Denmark, Finland, France, Germany, Greece, Ireland, Italy,
Latvia, Lithuania, Netherlands, Norway, Poland, Portugal,
Romania, Slovenia, Spain, Sweden, and United Kingdom.
Cyprus, Estonia, and Malta are excluded from the sample
since they are not included in the WUI list.

The PT variable shows the gross weight of goods handled
in that country based on thousand tones. PT data of the
European countries are obtained from Eurostat database
[13]. Table 1 shows descriptive statistics on the PT. These
statistics provide vital information to understand the
position of each country in terms of PT in the sample.
Skewness and kurtosis values provide information about
the distribution of the variables. Symmetry of distribution
can be interpreted by skewness and tail features by
kurtosis. When the mean values of the cargo traffic of the
ports are examined, the highest port traffic is observed in
the Netherlands (135 million tons), and the lowest traffic
is observed in Slovenia (4.3 million tons). This data reveals
that the Netherlands is one of the main port centers for
the European countries. Thus, the port outputs in the
countries within the sample differ significantly.

The WUI has been developed by Ahir et al. [10]. They
have formed quarterly indices for 143 countries starting
in 1996 Q1 and used country reports of the Economist
Intelligence Unit to develop the index. These reports
include major political and economic developments and
forecasts of economic policy conditions in each country.
The WUI in the present study refers to the uncertainty
score for the related country, and data for the variable
is obtained from EPU [15]. Table 2 presents descriptive
statistics of the data. These statistics are important for
identifying different characteristics of the countries in the
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Table 1. Descriptive statistics of port throughputs

Country Mean Median Maximum Minimum Standard deviation Skew. Kurt. Obs.
Belgium 58120.67 57623.00 69365.00 47613.00 4850.436 0.066971 2.643140 55
Bulgaria 6604.418 6544.000 9097.000 4184.000 1044.134 0.311602 3.075233 55
Croatia 4687.618 4667.000 6656.000 2883.000 923.2808 0.250518 2.529736 55
Denmark 21339.73 21161.00 25712.00 18347.00 1872.042 0.673074 2.696900 55
Finland 25769.58 25900.00 29051.00 20956.00 2126.894 -0.454541 2.429391 55
France 78149.25 76521.00 88589.00 70537.00 5195.252 0.598965 2.063264 55
Germany 73259.69 74256.00 82140.00 63002.00 4099.365 -0.656427 3.135955 55
Greece 33715.60 33229.00 44300.00 24897.00 5012.965 0.222002 2.247071 55
Ireland 11783.85 11739.00 13344.00 9070.000 827.7771 -0.516026 3.630215 55
Italy 119433.9 119293.0 142367.0 101780.0 9353.151 0.150467 2.302870 55
Latvia 15471.49 15237.00 19346.00 12151.00 1649.910 0.612387 2.877541 55
Lithuania 9687.709 9715.000 13252.00 6066.000 1930.050 -0.194043 2.199310 55
Netherlands 135614.1 137665.0 154711.0 112910.0 11763.06 -0.414230 2.074033 55
Norway 44753.04 45119.00 49820.00 37820.00 2524.495 -0.648840 3.326053 55
Poland 15375.49 15041.00 23328.00 10060.00 3015.649 0.584731 2.964100 55
Portugal 18199.91 17091.00 23816.00 13668.00 2882.460 0.590992 1.975018 55
Romania 10815.73 10754.00 14444.00 7826.000 1686.887 0.111477 2.095042 55
Slovenia 4305.909 4177.000 5979.000 2720.000 796.0325 0.242468 2.481617 55
Spain 105481.5 104682.0 128699.0 85952.00 9617.509 0.389028 2.932628 55
Sweden 41321.00 41943.00 46353.00 35428.00 2245.290 -0.462833 3.370118 55
United K. 127264.9 124214.0 145180.0 112724.0 9482.852 0.637866 2.031741 55

All 45769.29 25681.00 154711.0 2720.000 42884.17 0.966861 2.596443 1.155

Skew: Skewness value, Kurt: Kurtosis value
Source: Eurostat [13]

sample. The mean values show that the United Kingdom
has the highest uncertainty (0.374) whereas Finland
has the lowest uncertainty (0.118). The highest PT is
about 30 times that of the lowest throughput whereas
the highest uncertainty is about three times that of the
lowest uncertainty. This situation can be interpreted as
the uncertainty being experienced in a more commonly in
the European countries.

2.2. Testing Cross Sectional
Homogeneity

Dependence and

Recent developments in panel data causality analysis
highlighted two major econometric problems: Cross-
sectional dependence and heterogeneity across
the sample [16]. Due to international commercial
relationships, and financial and economic integration,
change in any country can easily be transferred to other
countries [17]. Therefore, estimation results in cross
sectionally dependent panel data are often inconsistent

and upward biased [18]. Consequently, testing the cross-
sectional condition is of great importance for panel
causality analysis.

In this study, the lagrange multiplier (LM) test developed by
Breusch and Pagan [19], CD and CD LM test developed by
Pesaran [20], and LM adjusted test developed by Pesaran et
al. [21] are used to check for CD. To compute the LM test, the
following empirical model should be estimated (formula 1
is below):

Yie = 4 +ﬁixgt + fori = 1,2,3,...,N; t=1,2,..,T (1)

Where i indicates cross-section dimension; t indicates
time dimension; y,is the dependent variable; x, Is a vector
of independent ones; a, and f, indicate the individual
intercepts and slope coefficients across the sample. The
null hypothesis related to the absence of cross-sectional
dependance is expressed as follows:

HO:COV(,UM,MJ_E) = O forall tandi #j
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Table 2. Descriptive statistics of uncertainty

Country Mean Median Maximum Minimum Standard deviation Skew. Kurt. Obs.
Belgium 0.119096 0.097409 0.479004 0.000000 0.116151 1.066161 3.670711 55
Bulgaria 0.216541 0.167898 0.686048 0.000000 0.188498 0.938704 2.980879 55
Croatia 0.151772 0.115794 0.604804 0.000000 0.131944 1.207963 4.623405 55
Denmark 0.209118 0.142572 1.074460 0.000000 0.187795 2.006200 9.404350 55
Finland 0.118383 0.079321 0.551369 0.000000 0.131482 1.264972 4.290570 55
France 0.197174 0.170261 0.563825 0.000000 0.112011 0.939905 3.655537 55
Germany 0.197630 0.180554 0.928103 0.000000 0.172505 1.662998 7.614112 55
Greece 0.157499 0.094060 0.689070 0.000000 0.185962 1.146794 3.362287 55
Ireland 0.212636 0.210585 0.871903 0.000000 0.186782 1.015775 4.342964 55
Italy 0.225558 0.201518 0.667646 0.000000 0.180546 0.429957 2.205035 55
Latvia 0.171159 0.129626 0.488138 0.000000 0.126764 0.631897 2.700571 55
Lithuania 0.125517 0.113701 0.462168 0.000000 0.123813 0.895365 3.068519 55
Netherlands 0.196546 0.157381 0.756920 0.000000 0.188609 1.096425 3.779137 55
Norway 0.229331 0.205065 1.382685 0.000000 0.220483 2.847575 14.90800 55
Poland 0.234885 0.226638 0.917684 0.000000 0.184760 1.506098 6.001958 55
Portugal 0.184129 0.177788 0.591331 0.000000 0.140650 0.683845 3.146598 55
Romania 0.170079 0.120518 0.604047 0.000000 0.134684 1.089185 4.131570 55
Slovenia 0.170683 0.123548 0.698432 0.000000 0.171560 1.101345 4.007376 55
Spain 0.223278 0.194137 0.819001 0.000000 0.169433 0.875883 4.244637 55
Sweden 0.202967 0.158328 0.740101 0.000000 0.163471 0.887030 3.413207 55
United Kingdom 0.374340 0.322789 1.364153 0.000000 0.268698 1.674401 6.213444 55

All 0.194682 0.151872 1.382685 0.000000 0.176867 1.664019 8.334078 1.155

Skew: Skewness value, Kurt: Kurtosis value
Source: Economic Policy Uncertainty [15]

The alternative hypothesis that indicates cross-sectional

dependence is expressed as follows:

HH:COV(,Lll_t, 1) # 0 for at least one pair of i #j

However, when N is large and T is small, the CD, test is

subject to size distortions. Hence, Pesaran [20] suggested a

more valid CD test as (formula 4 is below):

The LM test for testing the null of cross-sectional dependence

is introduced by Breusch and Pagan [19] as follows (formula

CD = (

N-1 N
> by

i=1 j=i+1

W)

~N(0,1)

(4)

2 is below):
N-1 N

LM = TZ z .512) NXI%I(N—l)/Z (2)
i=1 j=i+1

where ﬁij indicates a pair-wise correlation of the residuals
from equation (1) for each i. The LM test is effective when N
is very small compared to T. Due to this limitation, Pesaran
[20] suggested the structured type of LM test for large
panels as (formula 3 is below):

1 1/2 N-1 N
€Dy, = (m) z Z (Tp% - 1)~N(0,1) (3)
=1 j=it1

Pesaran et al. [21] indicated in further studies that power
of the cross-sectional dependence test diminishes when
the mean pair-wise correlation of the population is close
to 0. Therefore, the authors suggested a bias-adjusted test
by modifying the LM test. The improved test is as follows
(formula 5 is below):

2 ) i (T — k)P — prj <N, 1)

NN -1)) & =4 ,V%ij

The panel causality analysis used in the study can be

LMy = |

(5)

applied both when cross-sectional dependencies exist
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or not. The cross-sectional dependence is also of great
importance in selecting the unit root test preferred in the
analysis. If there is no CD, the unit root tests described as
first-generation are used; otherwise, second-generation
unit roots are preferred.

If intense cross-sectional dependence is a concern, every
country in the sample may have similar economic activity
structures. Hence, assuming slope homogeneity may
lead to illusive estimates when the structure of the panel
becomes heterogeneous [22]. Pesaran and Yamagata [23]
developed one of the most widely used tests for the null
hypothesis of homogeneity, called as Delta test. At first,
an improved type of Swamy test is calculated as follows
(formula 6 is below):

x| Mpx, -
§= Z(ﬁ: Pwre) —=— a T (Bi — Bwez) (6)

Where ﬁi indicates pooled OLS; EWFE indicates the weighted
fixed effect estimation of the first equation; M, indicates
identity matrix of order T; 552 indicates the estimator of
o . For the test statistics, the following equation is computed
(formula 7 is below):

sz/ﬁ( NS -k
J2k(T—k—-1)/T+1

) ~N(0,1) (7)

All the mentioned cross-sectional dependence tests and
homogeneity tests are applied to the data set, and the
following steps are structured based on CD results.

2.3. Testing Unit Root

The method proposed by Dumitrescu and Hurlin [14]
requires stationary data. Considering the outcomes of the
cross-sectional dependence and homogeneity tests, Smith
et al. [24] proposed the Bootstrap-IPS (Im, Pesaran, Shin)
test to determine integration properties of PT and the WUI.
The unit root test is an improved type of test developed by
Im et al. [25] and considers the cross-sectional dependence
into account using bootstrap blocks.

In the unit root test suggested by IPS [25], the augmented
Dickey-Fuller (ADF) test is implemented to the individual
series, which is computed as follows (formula 8 is below):

pi
Ay =i+ BiYic—1 + Z PijAYie-j+Vie +&i¢ (8)

i=1

Then statistics for IPS is calculated by considering the mean
of the individual statistics of ADF as follows (formula 9 is
below):

N
1
tnr = NZ tir(p) 9)
t=1

IPS proposes the uses of the standardized statistic as shown,
by assuming that cross-sections are independent (formula
10 is below):

_— VN(tyr) — E(tr)
b vVar(ty)

The Bootstrap-IPS test developed by Smith et al. [24] is
the bootstrap version of the IPS [25] and considers cross-
sectional dependence across countries. The null hypotheses
of these tests point to the unit root, and if the unit root is
detected, differences in the series are included in the panel
Granger causality method.

(10)

2.4. Panel Granger Causality Test

In this research, we preferred to apply panel causality
analysis facilitating the modeling of cross-sections, which
yield effective results even for short time periods as the
number of observations is high [26]. The method developed
by Dumitrescu and Hurlin [14] is used in this study based
on the panel causality tests. In this method, assumption
related to the difference of all coefficients across cross-
sections makes the method more reliable and robust than
traditional Granger tests [27]. Thus, heterogeneity in the
data set is considered. Besides, the T>N constraint, which
is a requirement of some other panel causality tests such
as Emirmahmutoglu and Kose [28], has also disappeared
in the Dumitrescu and Hurlin [14] approach [29]. Finally,
in Europe, which has an integrated economic structure, the
shocks seen in one country will spread to other ones. In this
respect, the method we have chosen can be applied against
this situation since it also takes the possible CD into account.

This method must be used with stationary variables having
fixed coefficients in vector autoregressive structure [27].

Dumitrescu and Hurlin [14] predicated the stationary fixed-
effects panel equation for non-homogeneous panels as
follows (formula 11 is below):

K K
APy =a; + Z VAP + Z BiUT ey + 5 (11)
k=1 k=1

Where A is the difference operator; P is the log of PT; Ul
is the log of uncertainty index for country i (i=1, 2,...N)
in period; t, y, and B are parameters that change across
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countries; € are residuals. As a result of this analysis, both
individual causality results and panel causality results are
obtained in two directions: from uncertainty to port and
port to uncertainty.

3. Results

The LM test developed by Breusch and Pagan [19], CD and
CD LM test developed by Pesaran [20], and LM adjusted
test developed by Pesaran et al. [21] were all applied to
test the cross-sectional dependence in the data and model.
Table 3 presents the results. The null hypothesis of these
tests indicates no cross-sectional dependence. LM, CD,
and LM adjusted tests are generally used for T>N cases
whereas the first two reject the null hypothesis for the
WUI variable. Delta test indicated that the null hypothesis
of homogeneity could not be rejected for the variable. For
the PT variable, the null hypotheses were rejected in both
cross-sectional dependence and homogeneity tests. In the
test results applied for the model, both null hypotheses are
rejected. Based on these results, it was determined that unit
root tests defined as the second generation were necessary
to check the stationary and causality method suggested by
Dumitrescu and Hurlin [14].

For the causality method developed by Dumitrescu and
Hurlin [14], the series must be stationary. Thus, considering
the dependence of the cross-sections in the series, the
Bootstrap-IPS unit root test was implemented on the
variables, and subsequent results are shown in Table 4.
To calculate the critical values, the initial values are 50 for

Table 3. Results of the pre-tests before causality analysis

Test WUI PT Model
LM 247.484 [0.039] | 443.62[0.000] | 2393.466 [0.000]
CDLM 1.829 [0.034] 11.400 [0.000] 106.542 [0.000]
CD -4.798 [0.000] -1.176 [0.000] 25.602 [0.000]
LM Adj. 0.265 [0.395] 33.345 [0.000] 6.159 [0.000]
Delta 0.667 [0.252] 5.054 [0.000] 2.195[0.014]
Delta Adj. 0.686 [0.246] 5.198[0.000] 2.256 [0.012]

Probability values are shown within parenthesis

LM: Lagrange multiplier, CD: Cross-sectional dependency, WUI: World
uncertainty index, PT: Port throughput

block size, 6 for maximum lags, and 1000 for the number
of bootstrap replications. Based on the results, the WUI
variable is stationary, and the null of unit root hypothesis for
the PT cannot be rejected. Thus, the analysis was continued
using the first difference of the PT.

GAUSS statistical software was used to apply the panel
causality analysis proposed by Dumitrescu and Hurlin [14].
Since the data set consists of quarterly observations, the
number of lags is selected as 6. To find the most appropriate
lag, the Akaike information criterion was selected.
According to the results, significant causalities from WUI to
PT were obtained based on individual countries and panels.
Individual results indicated that uncertainties in Belgium,
Denmark, Finland, Ireland, Poland, Slovenia, Spain, and the
United Kingdom affect their PTs. However, cargo traffic in
ports does not affect uncertainty in the countries [5].

4. Conclusion and Policy Implications

This study has focused on the relationship between
economic policy uncertainty and PT in the context of
European countries. Unlike the current literature on port
economics, we used the data gathered from WUI to reflect
country-specific uncertainty levels. Therefore, problems
related to the unstandardized measurement of uncertainty
in countries are minimized since macroeconomic indicators
in each country may have different characteristics.

The analysis provided empirical results revealing the
significant impact of uncertainty on throughputs of
European ports. Moreover, the present results indicate
that both the cargo traffic of ports and uncertainties of the
countries have cross-sectional dependence showing that
the changes experienced by any of the European countries
affect other countries as well. This finding can be explained
by the integrated nature of European economics and policy.
Hence, these results highlight the need for collaborative
efforts by European nations to avoid the risks associated
with economic policy uncertainties.

We believe that the present results will be useful to the
European policy makers as well as port investors. Since
port investments are costly investments that require
decision making in the long term, uncertainty in the
investment environment should be low and financial

Table 4. Bootstrap-IPS test results

Level First difference
PT WUI PT WUI
C C&T C C&T C C&T C C&T
t-bar statistics -1.470 -2.169 -4.162 -4.508 -5.136 -5.210 -6.713 -6.716
[0.484] [0.353] [0.000] [0.000] [0.000] [0.000] [0.000] [0.000]

Probability values are shown within parenthesis.
WUI: World uncertainty index, PT: Port throughput, C: Constant, C&T: Constant and trend
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Table 5. Bivariate causality test results

(1) From WUI to PT (2) From PT to WUI
Country Lag Wald Prob. Lag Wald Prob.
Belgium 1.000 23.942 0.000 1.000 0.298 0.585
Bulgaria 3.000 0.501 0.919 3.000 0.602 0.896
Croatia 3.000 0.771 0.856 3.000 4.571 0.206
Denmark 3.000 10.124 0.018 3.000 2.133 0.545
Finland 4.000 10.693 0.030 4.000 3.077 0.545
France 2.000 1.982 0.371 2.000 3.110 0.211
Germany 3.000 5.746 0.125 3.000 2.940 0.401
Greece 4.000 4.719 0.317 4.000 5.425 0.246
Ireland 4.000 10.645 0.031 4.000 0.883 0.927
Italy 4.000 5.901 0.207 4.000 4.013 0.404
Latvia 2.000 3.327 0.190 2.000 4.098 0.129
Lithuania 6.000 5.282 0.508 6.000 8.721 0.190
Netherlands 4.000 2.958 0.565 4.000 7.376 0.117
Norway 4.000 6.133 0.189 4.000 1.576 0.813
Poland 6.000 19.032 0.004 6.000 6.379 0.382
Portugal 3.000 3.863 0.277 3.000 0.606 0.895
Romania 3.000 2.525 0.471 3.000 0.271 0.965
Slovenia 6.000 11.459 0.075 6.000 8.823 0.184
Spain 2.000 6.118 0.047 2.000 0.776 0.678
Sweden 6.000 9.348 0.155 6.000 9.349 0.155
United Kingdom 2.000 13.643 0.001 2.000 1.456 0.483
Panel Z_NT 6.835 0.000 1.121 0.904

Bootstrapped CVs for (1): 2.097 (10%), 2.634 (5%), 3.949 (1%); Bootstrapped CVs for (2): 1.852 (10%), 2.461 (5%), 3.559 (1%)

WUI: World uncertainty index, PT: Port throughput

returns should be predictable in the long term. Our results
also explain how port managers in each country should
consider uncertainty as a factor influencing investment
decisions since the relationship between uncertainty and
PT varies in different countries. Thus, ports operating in
countries where the impact of uncertainty is significant
may have to work harder to implement flexible and agile
solutions.

Due to the increasing interdependence in world
economies, the economic policy uncertainty has become
a determining factor in port business due to its ties with
international trade. Especially, heightened economic
tensions between China and the United States and growth
in protectionism are the two most important events that
increase uncertainty and risks in the maritime trade
environment. The decision of the United Kingdom and
Northern Ireland to leave the European Union (Brexit)
has had a relatively small impact on global maritime
trade so far; however, it remains a threat for the future.
The effects of the global pandemic that emerged in 2019
and spread to the world in 2020, will also be seen more

clearly in the near future. In such an environment, where
decisions made by any economic or political actor can
quickly affect others, there is only one consequence, and
that is uncertainty. In a competitive environment where
uncertainty is so decisive, it is necessary to perceive
changes quickly, make the counter move, and do this
with as flexible decision processes as possible. In this
respect, future research should focus on the ongoing
influence of economic policy uncertainty, resulting in the
aforementioned current events on international trade in
general and port management in particular.

Our study has certain limitations that can be addressed in
future research. The true nature of the relationship between
uncertainty and port performance needs to be evaluated
by increasing the sample size. Another limitation is the
availability of the PT data. While the WUI published data
from 1996 to date, PT data obtained from Eurostat does
not provide data before 2005. This mismatch in the dataset
compelled us to carry out our research on a relatively
limited time period.
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