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The concept of port sustainability has gained increasing attention and become one of the most important focus
areas for improving port competitiveness. This research aims to identify crucial criteria for assessing sustain-

Port ability of the ports in South Korea using the importance-performance analysis (IPA) technique. A total of 27

Sustainable management
IPA

sustainability assessment items encompassing all three pillars of sustainability-environmental, economic, and
social aspects-were established from previous research and interviews. A survey was conducted with the port

managers to evaluate the importance of the identified assessment measures and their perceived performances.
The findings indicate that the economic issue associated with offering employment opportunities was deemed
the most important measure, followed by environmental concerns and social factors. They also provide useful
managerial insights for the ports to understand port sustainability issues so as to discover areas for improve-
ments and direct their resources to the appropriate areas to enhance port competitiveness.

1. Introduction

There has been phenomenal growth in maritime trade as well as the
port industry over the past decades. Seaports, perceived as trade facil-
itators, play a significant role in the global supply chain and economic
system (Lam and Van de Voorde, 2012). Due to serious deterioration of
the environment driven by rapid economic growth and pressing global
ecological problems, the environmental impact of port operations and
development has become an ever-growing issue (Lu et al., 2012). In
particular, existence of seaports may create negative environmental
impacts on the ocean, soil, and air, resulting in deterioration of both
marine and terrestrial ecosystems (Darbra et al., 2009). Thus, en-
vironmental issues and impacts related to sustainability have been
studied extensively (Denktas-Sakar and Karatas-Cetin, 2012). The social
dimension of sustainability, which includes stakeholder management,
ethical issues, and corporate social responsibility, has also become in-
creasingly important and has gained growing attention in recent years.
However, the social dimension has been relatively ignored and rarely
been addressed or studied in previous literature (Shiau and Chuang,
2015).

Lu et al. (2012) stated that as port organisations are the main op-
erators in ports, understanding port sustainability from the port oper-
ator's perspective can produce useful information that can be used by
governments to develop criteria for promoting sustainable develop-
ment. Yet, these authors argued that there is near absence of an

unambiguous measure for assessing sustainability in the port sector that
covers economic, environmental, and social dimensions. Therefore,
they established a set of criteria for assessing sustainability of inter-
national ports, while considering all three dimensions. Their study was,
however, limited to three ports in Taiwan, but this approach can be also
applied to identify sustainability criteria in other geographical areas.
Besides, a considerable body of prior literature has explored port sus-
tainability in various regions, except South Korea (the UK: Kuznetsov
et al., 2015; Spain: Peris-Mora et al., 2005; Taiwan: Lu et al., 2012;
Vietnam and Cambodia: Le et al., 2014; Brazil: Roos and Neto, 2017;
the EU: Darbra et al., 2009; Puig et al., 2015). South Korea has played a
vital role in world trade and shipping. It possessed the seventh largest
fleet in terms of deadweight tonnage in 2017; the sixth largest container
throughput of roughly 20 million TEU in 2016; the third largest
transhipment container throughput in 2016; and major ports such as
the Port of Busan, Port of Gwangyang, and Port of Incheon acting as
hub ports for Chinese and Japanese ports (United Nations Conference
on Trade and Development [UNCTAD], 2017). Despite its important
role in world shipping and the need for research on its ports' sustainable
development, no studies examined port sustainability in the South
Korean context until now. To fill this gap, this study first examines
South Korean seaports' sustainability by employing the importance-
performance analysis (IPA) technique.

Furthermore, South Korean economy is essentially export propelled,
as it developed rapidly through export-led industrialisation strategies
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over the past few decades. Thus, the national and regional economies of
South Korea are influenced significantly by port-related industries
(Westphal, 1990). Ports in Northeast Asia such as the Port of Shanghai
and Port of Hong Kong have been experiencing considerable growth in
their overall port traffic, and they are focusing on the sustainable de-
velopment of maritime operations (Wang and Ducruet, 2012). Estab-
lishment of sustainable development strategies has become a most
important issue for ports in South Korea in order to achieve competitive
advantage and improve their competitiveness. Accordingly, this study
aims to apply the approach adopted by Lu et al. (2012) to the ports in
South Korea, as there is lack of studies examining the assessment cri-
teria for port sustainability, even though the sustainability concept has
become increasingly important for the ports in South Korea. The next
section reviews previous studies. Section 3 explains the methodology,
while Section 4 shows the analysis and results. Finally, Section 5 pre-
sents the concluding remarks.

2. Literature review
2.1. Port sustainability

Port sustainability became important for ports as organisations
performed the crucial task of integrating their operational activities
with their supply chains and adapted to the business demand and en-
vironment, wherein the concept of sustainability is of mounting im-
portance (Denktas-Sakar and Karatas-Cetin, 2012; Lu et al., 2012). The
concept of sustainability is increasingly being embraced as a standard
business practice, and hence sustainability for ports can be defined as
business strategies and activities that meet the current and future needs
of the port and its stakeholders, while protecting and sustaining human
and natural resources (American Association of Port Authorities, 2007).
Based on the triple bottom line (TBL) principle, the concept of port
sustainability covers three major aspects (Adams et al., 2009; Sislian
et al., 2016): The economic aspect involves returns and profitability of
port investments, provision of port facilities that would enhance the
performance of companies, and efficiency of the utilisation of port fa-
cilities and area. The environmental aspect includes environmental
performance and provision of management facilities for air and water
quality, dredging operations and disposal, and noise pollution. The
social aspect involves direct or indirect contribution to employment in
the companies, liveability of areas in the vicinity of ports, and port-city
interaction and interrelationships.

Although port activities and developments encourage both eco-
nomic and commercial growth, they tend to have adverse effects on the
environment, with the deterioration of air, water, and soil quality in the
vicinity of port areas and noise pollution being the most common issues
(Trozzi and Vaccaro, 2000; Ault et al., 2009; Roh et al., 2016). Al-
though port sizes and geographical conditions as well as activity pro-
files may vary by ports, port authorities are increasingly realising the
importance of sustainability and are required to direct their manage-
ment objectives toward sustainable development while fulfilling eco-
nomic demands, cost and risk reduction, and port industrial activities
(Puig et al., 2015; Roh et al., 2016).

2.2. Port sustainability assessment

The concept of sustainable development and sustainability is clearly
the foundation of sustainability assessment (Pope et al., 2004). Inter-
national organisations including UNCTAD, International Chamber of
Shipping, the UN Global Compact, International Maritime Organiza-
tion, Organisation for Economic Co-operation and Development, and
many others have suggested relevant principles stating that assessment
for sustainability should incorporate economic, environmental, and
social aspects, which are inextricably linked (Lu et al., 2012).

A large number of international ports have presented sustainability
reports and developed sustainability assessment criteria about the three
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components, or pillars, of sustainability (Lu et al., 2012). The Port of
Busan, which handled the sixth largest container throughput in the
world in 2017 and is the largest container seaport in South Korea, ac-
tively initiated a plan for port sustainability and environmental
friendliness. Busan Port Authority (BPA) established the ‘Comprehen-
sive Plan to Establish Green Busan Port’ to address the environmental
impacts of port operations in 2012, as green performance, including air,
marine, and noise pollution management, is regarded as a key sus-
tainability issue for the port. BPA evaluated sustainability in ac-
cordance with the three aspects of the TBL concept, namely, economic,
environmental, and social value creation. It also considered other sus-
tainability issues of the port as well, such as improving competitiveness
as a global hub port, developing future growth engines, enhancing the
port safety management system, increasing customer satisfaction, gen-
erating employee value, promoting strategic social contribution activ-
ities, and expanding shared growth activities (BPA, 2014). Along with
the TBL approach to sustainability, the Port of Los Angeles (2011) in-
troduced the grow-green philosophy to operate in the most en-
vironmentally and socially responsible way and pursue long-term
growth. The Port of Los Angeles developed the ‘Sustainability Assess-
ment and Plan Formulation’ to evaluate sustainability efforts and
identify material issues that are deemed most significant for achieving
sustainable operations. These material issues include health risk re-
duction, air and water quality, energy and climate change, relationships
with stakeholders, habitat protection, open space and urban greening,
land use, local economic development, environmental justice, and
green growth (Port of Los Angeles, 2011).

Building a green port and adopting green port policies and regula-
tions to accelerate green port strategies have become common practices
for enhancing port sustainability effectively (Shiau and Chuang, 2015).
This is because green port policies can be used to direct ports to in-
corporate sustainable practices into their operations and developments
by encouraging an organisational culture of environmental improve-
ment and economic and social responsibility (Lam and Notteboom,
2014). Thus, many international ports consider green performance as
one of the most important sustainability indicators (Lirn et al., 2013).

Environmental issues in ports have become increasingly important,
and they have become a crucial topic in the global trend towards sus-
tainable development. Hence, port environmental issues in the context
of sustainability have become a subject of research for many scholars
around the world (Shiau and Chuang, 2015). Gupta et al. (2005) in-
vestigated the environmental impacts of port and harbour activities and
operations and identified sources of pollution. They showed that the
impacts are mainly associated with surface water quality and air
quality, the former being caused by bilge and sludge wastes, sewage,
and oil discharge and leakage generated by ports and the latter being
caused by dust and particulate matter from traffic, emissions from
transport vehicles and ships, construction activities, rock excavation,
and site clearing. Their research also included various measures for the
protection of the environment as well as for prevention and control of
water and air pollution, which will be useful for developing an appro-
priate environmental management plan for ports and harbours. Ng and
Song (2010) assessed the environmental impacts of daily routine ac-
tivities and shipping operations in ports, such as cargo stevedoring and
bunkering, and they conducted an empirical analysis for the Port of
Rotterdam.

Yet, Peris-Mora et al. (2005) indicated that there is very limited
research on the main indicators of port sustainability and hence pro-
posed a system of indicators for sustainable management. The research
was, however, focused on environmental sustainability rather than
economic aspects, and 17 environmental sustainability management
indicators were developed. Lirn et al. (2013) also examined green
performance criteria in particular and focused on five dimensions,
namely, air pollution, noise pollution, solid waste pollution, liquid
pollution management, and marine biology preservation, to come up
with 17 green performance indicators by using the analytic hierarchy
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process. As environmental problems have been the topic of discussion
for a long period of time, the majority of literature on sustainability has
focused on the environmental aspect rather than the social or economic
aspect (Seuring and Miiller, 2008), although they are all very important
for a comprehensive analysis and assessment of port sustainability (Yap
and Lam, 2013). Yap and Lam (2013) stressed the importance of the
balance between the three aspects of the sustainability issues in ports
and coastal development and addressed not only environmental but
also the social and environmental impacts of Asia's port development
and growth. The social dimension of sustainability has been regarded as
highly associated with stakeholder relationships of ports (Denktas-
Sakar and Karatas-Cetin, 2012), and Shiau and Chuang (2015) estab-
lished an indicator system based on the TBL concept and stakeholder
analysis for assessing port sustainability.

Considering the three pillars of sustainability, Roh et al. (2016)
identified key management criteria for sustainable port development
and further divided their study into internal and external management
aspects. Environmental management criteria identified by Roh et al.
(2016) include establishing a clear environmental policy, reducing
environmental risks and damages, and collaborating with business
partners to manage environmental risks and develop a green supply
chain. The identified management items related to economic issues
include saving costs through the use of cleaner technology, and those
related to social issues include improving welfare and working condi-
tions for employees, providing training and education for employees,
and supporting community social and community economic activities.

Lu et al. (2012) studied sustainability assessment criteria for ports
while considering all three dimensions of sustainability, that is, the
environmental, economic, and social aspects. The study was particu-
larly focused on the Keelung, Taichung, and Kaohsiung ports, which are
major international ports in Taiwan. With regard to environmental is-
sues, assessment items such as air quality, waste management, noise
pollution, water quality, and soil quality were emphasised. In terms of
the economic aspect of sustainability, relevant assessment items in-
cluded employment and local development, economic activity devel-
opment, port investment, fair competition, and benefits for port op-
erators. Assessment items regarding the social aspect consisted of
factors such as security and safety, stakeholder relationships, neigh-
bourhood interaction, port accessibility, and population (Lu et al.,
2012). In light of the TBL concept, a total of 27 key criteria for assessing
the sustainability of ports were adapted from previous research
(Seuring and Miiller, 2008; Denktas-Sakar and Karatas-Cetin, 2012; Lu
et al., 2012; Lirn et al., 2013; Yap and Lam, 2013; Asgari et al., 2015;
Shiau and Chuang, 2015; Kuznetsov et al., 2015; Roh et al., 2016).

3. Methodology
3.1. Importance-performance analysis

The IPA is a simple yet useful technique introduced by Martilla and
James (1977). As this technique originated from the marketing dis-
cipline, it has become a popular method for examining the strengths
and weaknesses of a company or organisation's offering based on con-
sumers' perceived importance and performance. Thus, the IPA method
is generally used for prioritising service improvements ever since its
introduction (Lai and Cheng, 2003; Feng, 2010). Due to its relative
simplicity and ease of application, IPA has been applied to different
areas of research, including engineer services and operation strategies
(Slack, 1994), banks and financial services (Matzler et al., 2003; Yeo,
2003), hotel services and performance (Weber, 2000), and human re-
source (Lin et al., 2009).

The IPA method has also been applied to studies on the port sector.
Brooks et al. (2010) applied the IPA to their study examining port users'
perspective on the effectiveness of a port system. Feng (2010) empha-
sised that this method of analysis has not yet been used for identifying
factors that influence port performance, and thus the author adopted
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Fig. 1. Importance-performance matrix (Source: Martilla and James, 1977).

IPA to examine port performance, focusing on the logistics capabilities
of the ports of Humber and Xiamen and their hinterlands in particular.
This study adopts IPA to evaluate sustainability assessment criteria for
the ports in South Korea. It is worth mentioning that this particular
analysis technique has not yet been applied to the assessment of port
sustainability in South Korea. The perceived importance and perfor-
mance measures of the port sustainability assessment criteria are clas-
sified into high and low categories, and a two-dimensional graph,
which is composed of two axes representing the mean importance and
performance, was constructed. The attributes are then sorted according
to their values to be plotted as points on the importance-performance
matrix (IPM) for interpretation (Lai and Cheng, 2003; Feng, 2010). The
IPM is divided into four quadrants for analysis, as depicted in Fig. 1.

The vertical axis of the IPM represents attribute importance, and the
horizontal axis indicates the attributes' perceived performance (Matzler
et al., 2004). The four identifiable quadrants of the IPM are labelled and
interpreted in the following ways: ‘concentrate here’ in the left upper
quadrant A, wherein the attributes are important but not performing
very well; ‘keep up the good work’ in the right upper quadrant B,
wherein the levels of both perceived importance and performance are
relatively high; ‘low priority’ in the left lower quadrant C, wherein the
attributes are neither important nor performing very well; and ‘possible
overkill’ in the right lower quadrant D, wherein the importance of the
attributes is relatively low, but the level of performance is high
(Martilla and James, 1977, p. 78).

3.2. Data collection

A self-administered survey questionnaire was designed to measure
the sustainability of the ports in South Korea in three aspects: en-
vironmental, economic, and social. A five-point Likert-style rating scale
was used that includes positive, negative, and neutral statements to
measure the importance and performance of the assessment items. The
questionnaire was specifically designed to facilitate the use of the IPA
technique for data analysis. Therefore, respondents were asked to rank
each sustainability assessment item in terms of the level of importance
and level of performance (from 1 = very unimportant to 5 = very im-
portant and from 1 = performing really badly to 5 = performing really
well).

The questionnaires were sent to managers of major container ports,
such as the Port of Busan, Port of Gwangyang, Port of Incheon, and Port
of Pyeongtaek, to obtain various perspectives around the research area.
The abovementioned four seaports are regarded as major container
ports handling more than 95% of container throughput in South Korea.
The mailing of the questionnaires was followed by a phone call, and a
total of 33 questionnaires were received (response rate = 12%).
However, three of the responses were found unusable as they were
returned incomplete. Therefore, a total of 30 questionnaires contained
usable data for the analysis.
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4. Analysis and results
4.1. Respondent profile

Results of the respondent profiles from the container ports in South
Korea—Port of Busan, Port of Gwangyang, Port of Incheon, and Port of
Pyeongtaek—show that great majority of the respondents were assis-
tant managers (58.30%), followed by managers (25%), and senior
managers (16.70). Since this research attempts to evaluate the im-
portance as well as performance of the aforementioned sustainability
criteria while considering all three dimensions of sustainability in South
Korean ports, the views of the port managers might be crucial and
deemed more useful than those of chief executive officers or vice chief
executive officers. The results indicate that only two respondents have
worked in the port industry for less than five years, and most have spent
more than five years (ranging from seven to 27 years). Overall, the
respondents have spent 8.4 years in their areas, which implies that the
data obtained are reliable and valid.

4.2. Data analysis

Table 1 summarises the port managers' perception of the attribute
importance and performance of the assessment items.

From the findings, the port managers' perceived importance ratings
of the assessment items tend to be high, as the results seem to be all
above 3.5 on the five-point Likert scale. These relatively high ratings
suggest that port managers attach significant importance to all 27
sustainability assessment measures. Similarly, the attribute perfor-
mance ratings seem to be relatively high, as the results are recorded
between 2.8 and 4.0 on the five-point scale, suggesting that port
managers consider that their performance level on the 27 sustainability
assessment criteria is high.

The gap, which can be defined as the difference between the mean

Table 1
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Fig. 2. Importance-performance grid including the diagonal line for gap ana-
lysis (Source: Chen, 2014).

ratings of performance and importance, is computed and can be found
in Table 1. Gap analysis can be considered as a reduction of the two-
dimensional analysis of importance and performance shown in Fig. 2 to
a single-dimensional scale. The gap analysis is performed by drawing a
diagonal line from the lower left side of the matrix to the upper right
side where the importance ratings equal the performance ratings,

Means of importance and performance ratings on the sustainability assessment criteria from the port managers' perspective.

Port managers' perspective

Summary of means

Importance performance Performance minus importance
Environmental
1 Avoiding use of unpolluted land in port area 4.385 3.385 -1
2 Improving landscape 3.769 3.385 —0.384
3 Avoiding environmental destruction when dredging 4.154 3.462 —0.692
4 Considering environmental protection when handling cargo 4.231 3.462 -0.769
5 Using recyclable or environment-friendly material in port construction 4.154 3.077 -1.077
6 Protecting ecological environment in port area 4.154 3.231 -0.923
7 Reducing noise pollution 3.692 3.385 —-0.307
8 Mitigating light influence on neighbouring residents 3.231 2.923 —0.308
9 Preventing disposal of effluents and maintaining water quality 4.308 3.462 —0.846
10 Maintaining air quality 4.077 3.000 -1.077
11 Reducing greenhouse gas emission 3.923 3.231 —0.692
Economic
12 Facilitating economic growth 4.385 4.000 —0.385
13 Investing in port infrastructure 4.615 3.846 —0.769
14 Establishing port development funding 3.846 2.885 —0.961
15 Attracting foreign investment 3.769 2.962 —0.807
16 Supporting tourism industry development 4.192 3.000 -1.192
17 Offering employment opportunities 4.500 3.385 -1.115
18 Ensuring that cargo is handled safely and effectively 4.462 3.923 —0.539
Social
19 Recognising requirements of the neighbouring community 4.154 3.692 —0.462
20 Giving support to community social activities 3.538 3.385 —0.153
21 Providing support for employees' training and education 3.846 3.538 —0.308
22 Expanding employees' welfare benefits 4.154 3.231 —0.923
23 Ensuring staff job security 4.462 3.538 —0.924
24 Strengthening port safety management 4.308 3.615 —0.693
25 Ensuring social equality in employment 3.692 3.231 —0.461
26 Consulting interests groups when making port projects 3.538 3.308 —0.230
27 Strengthening port infrastructure for social contribution 4.231 3.462 —0.769

Source: Authors.
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thereby allowing the four rectangular quadrants of the IPM to be
viewed as two triangular areas (Taplin, 2012; Chen, 2014). Fig. 2 dis-
plays the two triangular areas of the IPM divided by the diagonal line
for gap analysis.

Attributes located on the right of the diagonal line indicate positive
gaps (where the mean performance exceeds mean importance), and
those positioned on the left of the line show negative gaps (where the
mean performance is lower than the mean importance; Taplin, 2012).
As is apparent from the table, the negative gap scores for all 27 sus-
tainability assessment measures indicate that given the perceived im-
portance of the measures, their performance levels are potentially
problematic, and thus management attention is required.

A two-dimensional graph in which the perceived performance is
plotted on the x-axis and importance is plotted on the y-axis was con-
structed for each of the three dimensions of sustainability—the en-
vironmental, economic, and social aspects. The respective IPMs are
presented in the following sections. In accordance with previous studies
such as Lai and Cheng (2003), this study adopted the actual mean va-
lues of the environmental, economic, and social assessment items to
determine the horizontal and vertical lines that create the cross-hair of
the IPMs and divide them into four quadrants. Lai and Cheng (2003)
used the actual mean values of the measures rather than the midpoint of
the five-point scale, which is three, and explained that the reason for
this was the applicability to real data. They explained that their ob-
tained data were relatively high values, which means that all the
measures would be located in the right upper quadrant B if the scale
mean, which is three, was used to divide the matrices into four areas.
For a similar reason, this study used the actual mean values of the
measures to produce a more useful interpretation and analysis of the
findings. In line with previous studies (e.g. Taplin, 2012; Lai and Cheng,
2003), this study did not display scales from 1 to 5 in the matrices
(Fig. 3-5), as there were no extreme mean values such as 1 or 5. The
horizontal and vertical axis were created based on the cross-hairs
(without ranging from 1 to 5), because this way of display may be more
effective to show exact mean values (e.g. even decimal points) of im-
portance and performance. The mean values of the importance and
performance of the 27 assessment items as perceived by the port
managers are divided into three categories, that is, the three aspects of
sustainability, and then plotted and positioned in the corresponding
quadrants of their respective IPMs. The quadrant location of each plot
of the sustainability assessment item on its categorised IPM denotes the
appropriate strategy for the attribute. The strategies include con-
centrate here, keep up the good work, low priority, and possible
overkill. The results and findings from the questionnaire are analysed in
the IPMs and reported in the following sections.

4.6
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Fig. 3. Importance-performance matrix for environmental criteria from port
managers' perspectives.
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Fig. 5. Importance-performance matrix for social criteria from port managers'
perspectives.

4.2.1. Environmental assessment

The port managers regard ‘avoiding use of unpolluted land in port
area’ (mean = 4.385) as the most important criterion for assessing
environmental sustainability of the ports in South Korea. This is closely
followed by ‘preventing disposal of effluents and maintaining water
quality’ (mean = 4.308), and ‘considering environmental protection
when handling cargo’ (mean = 4.231). The port managers deemed
‘mitigating light influence on neighbouring residents’ as the least im-
portant environmental measure.

4.2.2. Economic assessment

The port managers consider ‘investing in port infrastructure’ as the
most important criterion for port sustainability assessment
(mean = 4.615). ‘Offering employment opportunities’ is perceived as
very important as well with a mean importance score of 4.50, but since
the mean performance rating of this attribute falls below the average, it
is positioned in quadrant A (concentrate here). On the other hand, port
managers regarded item 15, which is ‘attracting foreign investment’, as
least significant for assessing sustainability of the ports in South Korea.

4.2.3. Social assessment

The results indicate that amongst the social assessment items, port
managers attach greatest importance to ‘ensuring staff job security’
(mean = 4.462), followed by ‘strengthening port safety management’
(mean = 4.308) and ‘strengthening port infrastructure for social con-
tribution’ (mean = 4.231). Meanwhile, ‘consulting interest groups
when making port projects’ is deemed the least important sustainability
assessment measure.
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5. Results

This research was undertaken with the aim of identifying crucial
criteria for assessing the sustainability of ports in South Korea using the
IPA technique. IPA analysis helped identify not only measures deemed
as the most salient and least important in the context of port sustain-
ability assessment but also how the ports are performing in terms of this
range of attributes, thereby drawing management's attention to attri-
butes that attract significant attention or are deemed as having low
priority.

It is observed that the mean scores of the perceived importance of
all 27 items for assessing the sustainability of Korean container ports
are above three on the five-point scale. The findings seem to suggest
that port managers attach high importance to pursuing sustainability of
the ports in South Korea and consider those 27 items as important for
assessing port sustainability. The high importance ratings of the sus-
tainability assessment are expected given the increasing attention on
port sustainability issues encompassing all three dimensions—envir-
onmental, economic, and social aspects. However, the performance
ratings of all 27 assessment measures were less than their corre-
sponding scores of importance, and hence the performance gap, which
refers to the mean performance value minus mean importance value, of
all 27 measures was negative. The importance-performance gaps found
between the extent to which the assessment items are considered im-
portant and their perceived level of performance can provide useful
insights for further analysis of the assessment of sustainability in
Korean ports. It is worth noting that from the port managers' points of
view, the largest performance gap score was found for attribute 16,
which is ‘supporting tourism industry development’. Negative perfor-
mance gaps indicate that the respondents perceive the assessment items
as underperforming and potentially problematic. Moreover, the gaps
denote the strengths and weaknesses of the ports in terms of ensuring
long-term sustainability, suggesting that more management attention
can be directed to areas with large performance gaps, and more re-
sources can be focused on the corresponding factors to improve the
ports' sustainability.

It is interesting to note that the assessment items related to eco-
nomic issues had the highest mean importance rating amongst the three
dimensions of sustainability assessment (mean = 4.156), and they were
followed by items related to environmental issues (mean = 4.143) and
social issues (mean = 4.094). At the same time, they had the highest
mean performance rating of all three dimensions, which implies that
economic issues are considered the most important aspect of port sus-
tainability assessment criteria, and thus ports focus their resources
more on this area than on the other two dimensions. Yet, it should be
noted that the negative performance gap reveals that there is a room for
improvement so that the performance can be enhanced to achieve long-
term sustainability of the ports.

6. Concluding remarks

This study offers a self-evaluation by port service providers of sea-
port sustainability in the container port industry. This study aimed to
identify and evaluate crucial criteria for the assessment of port sus-
tainability, particularly focusing on the ports in South Korea. Previous
studies have argued that there are three dimensions or pillars of sus-
tainability—economic, environmental, and social—and these pillars do
not conflict with but rather reciprocally support one another.
Accordingly, finding the balance between these three aspects is essen-
tial for achieving long-term sustainability. Hence, this study also con-
sidered all three aspects of sustainability for establishing port sustain-
ability assessment measures, and a total of 27 sustainability assessment
measures were identified from previous studies and interviews. Then,
this study applied the IPA technique to evaluate the seaport sustain-
ability of four container ports in South Korea. To the best of our
knowledge, this is the first study to apply IPA to examine seaport
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sustainability in South Korea. This study may contribute to the
knowledge of port sustainability through an empirical test because, as
Laxe et al. (2016) pointed out, there have been only limited contribu-
tions to port sustainability with empirical verification, despite great
interest in the subject from academic and managerial perspectives.

Overall, the findings indicate that the performance ratings are lower
than their corresponding importance ratings. The results and findings
show that economic issues with respect to offering employment op-
portunities are deemed the most important factor for assessing sus-
tainability of Korean ports, followed by preventing disposal of effluents
and maintaining water quality, ensuring staff job security, avoiding use
of unpolluted land in port area, strengthening port safety management,
and so forth. This finding may support Seo and Park (2018)'s argument
that ports should contribute to economic growth and employment for
their respective regions. Interestingly, the emphasis on economic fac-
tors might be reasonable in South Korea, because it is still a developing
country that focuses on processing trade, and its citizens might still
view economic development as more important than environmental
issues. In contrast, this result might be different in developed countries
where people have higher income and different perspectives on en-
vironmental issues. Moreover, the findings suggest that environmental
issues such as preventing disposal of effluents, maintaining water
quality, and avoiding use of unpolluted land in port area were salient to
maintaining an adequate level of port sustainability, which is in line
with previous studies' findings (Peris-Mora et al., 2005; Laxe et al.,
2016). From the port managers' perspective, it appears that social as-
pects such as ensuring staff job security and strengthening port safety
management also need to be considered for port sustainability. Notably,
such findings imply that the appropriate level of port sustainability can
be achieved only when the environmental, economic, and social di-
mensions intersect, as many sustainability academics have stressed. In
other words, deployment of the TBL principle in isolation may not lead
to the achievement of port sustainability. The mean importance scores
for all 27 attributes were relatively high, which means that the re-
spondents regarded the items as important sustainability assessment
criteria. Yet, considerably less importance was attached to the en-
vironmental issue related to mitigating light influence on neighbouring
residents. In general, assessment measures related to economic issues
are considered the most important criteria, followed by the items re-
lated to environmental concerns and social issues.

This research contributes to both policy and theoretical knowledge
by addressing the need for a balanced approach in seaport sustain-
ability. It fills the research gap by examining the importance of seaports'
sustainability factors and current performance factors. This research not
only identified a number of crucial criteria for port sustainability as-
sessment but also ranked the assessment items by their perceived im-
portance. The findings would provide useful information to the gov-
ernment, port authorities, port policymakers, and port managers to
both determine the areas on which to focus their resources through
identification of important sustainability criteria and to develop po-
licies for assessing port sustainability.

There are, however, several limitations in the research findings. The
scope of the research is limited to the evaluation of port sustainability
assessment criteria, and this study focused on the ports in South Korea
in particular. In this research, only four container ports in South Korea
were considered: Port of Busan, Port of Gwangyang, Port of Incheon,
and Port of Pyeongtaek. Moreover, in terms of collecting data, the re-
spondents were limited to port managers. Future research could over-
come the aforementioned limitations by applying this approach to other
geographical areas. Furthermore, future research could incorporate a
wider range of perspectives, including those of other port stakeholders
such as the local community, carriers, and stevedoring companies. In
addition, future studies could replicate this research using different
methodologies for data collection and data analysis to triangulate the
results and findings. Finally, future studies may compare various
countries by employing other variables such as the economic level and
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citizens' recognition of the seaport, as it is plausible that a more de-
veloped country might be more concerned with green issues, whilst a
developing country might only focus on economic issues.

References

American Association of Port Authorities, 2007. D-11: Embracing the concept of sus-
tainability as a standard practice for ports and the association. Available at: http://
aapa.files.cmsplus.com/PDFs/sustainability_resolutions.pdf, Accessed date: 22
February 2017.

Adams, M., Quinonez, P., Pallis, A., Wakeman, T., 2009. Environmental Issues in Port
Competitiveness. Atlantic Gateway Working Paper No. 7. Dalhousie University.

Asgari, N., Hassani, A., Jones, D., Nguye, H.H., 2015. Sustainability ranking of the UK
major ports: methodology and case study. Transp. Res. Part E Logist. Transp. Rev. 78,
19-39.

Ault, A.P., Moore, M.J., Furutani, H., Prather, K.A., 2009. Impact of emissions from the
Los Angeles port region on San Diego air quality during regional transport events.
Environ. Sci. Technol. 43 (10), 3500-3506.

Brooks, M.R., Schellinck, T., Pallis, A.A., 2010. Constructs in Port Efficiency Research.
World Conference on Transport Research Society, Lisboa, Portugal, pp. 1-28.

BPA, 2014. A Sustainable Port for the Future. Available at: https://www.
unglobalcompact.org/system/attachments/cop_2016,/290231/original /BPA_future_
eng01.pdf?1464943203, Accessed date: 26 February 2017.

Chen, K.-Y., 2014. Improving importance-performance analysis: the role of the zone of
tolerance and competitor performance. The case of Taiwan's hot spring hotels. Tour.
Manag. 40, 260-272.

Darbra, R.M., Pittam, N., Royston, K.A., Darbra, J.P., Journee, H., 2009. Survey on en-
vironmental monitoring requirements of European ports. J. Environ. Manag. 90 (3),
1396-1403.

Denktas-Sakar, G., Karatas-Cetin, C., 2012. Port sustainability and stakeholder manage-
ment in supply chains: a framework on resource dependence theory. Asian J. Shipp.
Logist. 28 (3), 301-319.

Feng, M., 2010. A Comparative Study of Ports and Their Hinterlands: Factors Determining
Port Performance and Choice. Doctoral thesis. The University of Hull.

Gupta, A.K., Gupta, S.K., Patil, R.S., 2005. Environmental management plan for port and
harbour projects. Clean Technol. Environ. Policy 7 (2), 133-141.

Kuznetsov, A., Dinwoodie, J., Gibbs, D., Sansom, M., Knowles, H., 2015. Towards a
sustainability management system for smaller ports. Mar. Policy 54, 59-68.

Lam, J.S.L., Notteboom, T., 2014. The greening of ports: a comparison of port manage-
ment tools used by leading ports in Asia and Europe. Transp. Rev. 34 (2), 169-189.

Lam, J.S.L., Van de Voorde, E., 2012. Green Port Strategy for Sustainable Growth and
Development. IFSPA, Hong Kong.

Lai, K.-H., Cheng, T.C.E., 2003. Supply chain performance in transport logistics: an as-
sessment by service providers. Int. J. Logist. Res. Appl. 6 (3), 151-164.

Laxe, F.G., Bermudez, F.M., Palmero, F.M., Novo-Corti, I., 2016. Sustainability and the
Spanish port system. Analysis of the relationship between economic and environ-
mental indicators. Mar. Pollut. Bull. 113, 232-239.

Le, X.-Q., Vu, V.-H., Hens, L., Heur, B.V., 2014. Stakeholders perceptions and involvement
in the implementation of EMS in ports in Vietnam and Cambodia. J. Clean. Prod. 64,
1-21.

Lin, S.-P., Chan, Y.-H., Tsai, M.-C., 2009. A transformation function corresponding to IPA
and gap analysis. Total Qual. Manag. Bus. Excell. 20 (8), 829-846.

Lirn, T.-C., Wu, Y.-C., Chen, Y.J., 2013. Green performance criteria for sustainable ports
in Asia. Int. J. Phys. Distrib. Logist. Manag. 43 (5/6), 427-451.

56

Ocean and Coastal Management 161 (2018) 50-56

Lu, C, Shang, K., Lin, C., 2012. Identifying sustainability criteria for international ports.
International Forum on Shipping, Ports and Airports 2012, 27-29 May, Hong Kong.

Martilla, J.A., James, J.C., 1977. Importance-performance analysis. J. Mark. 41 (1),
77-79.

Matzler, K., Bailom, F., Hinterhuber, H.H., Renzl, B., Pichler, J., 2004. The asymmetric
relationship between attribute-level performance and overall customer satisfaction: a
reconsideration of the importance-performance analysis. Ind. Mark. Manag. 33 (4),
271-277.

Matzler, K., Sauerwein, E., Heischmidt, K.A., 2003. Importance-performance analysis
revisited: the role of the factor structure of customer satisfaction. Serv. Ind. J. 23 (2),
112-129.

Ng, A.K.Y., Song, S., 2010. The environmental impacts of pollutants generated by routine
shipping operations on ports. Ocean Coast. Manag. 53 (5-6), 301-311.

Peris-Mora, E., Orejas, J.D., Subirats, A., Ibanez, S., Alvarez, P., 2005. Development of a
system of indicators for sustainable port management. Mar. Pollut. Bull. 50 (12),
1649-1660.

Pope, J., Annandale, D., Morrison-Saunders, A., 2004. Conceptualising sustainability as-
sessment. Environ. Impact Assess. Rev. 24 (6), 595-616.

Port of Los Angeles, 2011. Port of Los Angeles Sustainability Report. Available at:
https://www.portoflosangeles.org/DOC/REPORT Port_Sustainability Report 2011.
pdf, Accessed date: 25 February 2017.

Puig, M., Wooldridge, C., Michail, A., Darbra, R.M., 2015. Current status and trends of the
environmental performance in European ports. Environ. Sci. Policy 48, 57-66.

Roh, S., Thai, V., Wong, Y., 2016. Towards sustainable ASEAN port development: chal-
lenges and opportunities for Vietnamese ports. Asian J. Shipp. Logist. 32 (2),
107-118.

Roos, E.C., Neto, F.J.K., 2017. Tools for evaluating environmental performance at
Brazilian public ports: analysis and proposal. Mar. Pollut. Bull. 115, 211-216.

Seo, Y.-J., Park, J.S., 2018. The role of seaports in regional employment: evidence from
South Korea. Reg. Stud. 52 (1), 80-92.

Seuring, S., Miiller, M., 2008. From a literature review to a conceptual framework for
sustainable supply chain management. J. Clean. Prod. 16 (15), 1699-1710.

Shiau, T.A., Chuang, C.C., 2015. Social construction of port sustainability indicators: a
case study of Keelung port. Marit. Policy Manag. 42 (1), 26-42.

Sislian, L., Jaegler, A., Cariou, P., 2016. A literature review on port sustainability and
ocean's Carrier network problem. Res. Transp. Bus. Manag. 19, 19-26.

Slack, N., 1994. The importance-performance matrix as a determinant of improvement
priority. Int. J. Operations Prod. Manag. 14 (5), 59-75.

Taplin, R.H., 2012. Competitive importance-performance analysis of an Australian
wildlife park. Tour. Manag. 33 (1), 29-37.

Trozzi, C., Vaccaro, R., 2000. Environmental impact of port activities. Marit. Eng. Ports II
9, 151-161.

United Nations Conference on Trade and Development (UNCTAD), 2017. The Review of
Maritime Transport, New York and Geneva.

Wang, C., Ducruet, C., 2012. New port development and global city making: emergence of
the Shanghai-Yangshan multilayered gateway hub. J. Transp. Geogr. 25, 58-69.
Weber, K., 2000. Meeting planners' perceptions of hotel-chain practices and benefits: an

importance-performance analysis. Cornell Hotel Restaurant Adm. Q. 41 (1), 32-38.

Westphal, L.E., 1990. Industrial policy in an export propelled economy: lessons from
South Korea's experience. J. Econ. Perspect. 4 (3), 41-59.

Yap, W.Y., Lam, J.S.L., 2013. 80 Million-TEU container port? sustainability issues in port
and coastal development. Ocean Coast. Manag. 71, 13-25.

Yeo, A.Y.C., 2003. Examining a Singapore bank's competitive superiority using im-
portance-performance analysis. J. Am. Acad. Bus. 3 (1/2), 155-161.


http://aapa.files.cmsplus.com/PDFs/sustainability_resolutions.pdf
http://aapa.files.cmsplus.com/PDFs/sustainability_resolutions.pdf
http://refhub.elsevier.com/S0964-5691(18)30111-X/sref2
http://refhub.elsevier.com/S0964-5691(18)30111-X/sref2
http://refhub.elsevier.com/S0964-5691(18)30111-X/sref3
http://refhub.elsevier.com/S0964-5691(18)30111-X/sref3
http://refhub.elsevier.com/S0964-5691(18)30111-X/sref3
http://refhub.elsevier.com/S0964-5691(18)30111-X/sref4
http://refhub.elsevier.com/S0964-5691(18)30111-X/sref4
http://refhub.elsevier.com/S0964-5691(18)30111-X/sref4
http://refhub.elsevier.com/S0964-5691(18)30111-X/sref6
http://refhub.elsevier.com/S0964-5691(18)30111-X/sref6
https://www.unglobalcompact.org/system/attachments/cop_2016/290231/original/BPA_future_eng01.pdf?1464943203
https://www.unglobalcompact.org/system/attachments/cop_2016/290231/original/BPA_future_eng01.pdf?1464943203
https://www.unglobalcompact.org/system/attachments/cop_2016/290231/original/BPA_future_eng01.pdf?1464943203
http://refhub.elsevier.com/S0964-5691(18)30111-X/sref8
http://refhub.elsevier.com/S0964-5691(18)30111-X/sref8
http://refhub.elsevier.com/S0964-5691(18)30111-X/sref8
http://refhub.elsevier.com/S0964-5691(18)30111-X/sref9
http://refhub.elsevier.com/S0964-5691(18)30111-X/sref9
http://refhub.elsevier.com/S0964-5691(18)30111-X/sref9
http://refhub.elsevier.com/S0964-5691(18)30111-X/sref10
http://refhub.elsevier.com/S0964-5691(18)30111-X/sref10
http://refhub.elsevier.com/S0964-5691(18)30111-X/sref10
http://refhub.elsevier.com/S0964-5691(18)30111-X/sref11
http://refhub.elsevier.com/S0964-5691(18)30111-X/sref11
http://refhub.elsevier.com/S0964-5691(18)30111-X/sref12
http://refhub.elsevier.com/S0964-5691(18)30111-X/sref12
http://refhub.elsevier.com/S0964-5691(18)30111-X/sref13
http://refhub.elsevier.com/S0964-5691(18)30111-X/sref13
http://refhub.elsevier.com/S0964-5691(18)30111-X/sref14
http://refhub.elsevier.com/S0964-5691(18)30111-X/sref14
http://refhub.elsevier.com/S0964-5691(18)30111-X/sref15
http://refhub.elsevier.com/S0964-5691(18)30111-X/sref15
http://refhub.elsevier.com/S0964-5691(18)30111-X/sref16
http://refhub.elsevier.com/S0964-5691(18)30111-X/sref16
http://refhub.elsevier.com/S0964-5691(18)30111-X/sref17
http://refhub.elsevier.com/S0964-5691(18)30111-X/sref17
http://refhub.elsevier.com/S0964-5691(18)30111-X/sref17
http://refhub.elsevier.com/S0964-5691(18)30111-X/sref18
http://refhub.elsevier.com/S0964-5691(18)30111-X/sref18
http://refhub.elsevier.com/S0964-5691(18)30111-X/sref18
http://refhub.elsevier.com/S0964-5691(18)30111-X/sref19
http://refhub.elsevier.com/S0964-5691(18)30111-X/sref19
http://refhub.elsevier.com/S0964-5691(18)30111-X/sref20
http://refhub.elsevier.com/S0964-5691(18)30111-X/sref20
http://refhub.elsevier.com/S0964-5691(18)30111-X/sref21
http://refhub.elsevier.com/S0964-5691(18)30111-X/sref21
http://refhub.elsevier.com/S0964-5691(18)30111-X/sref22
http://refhub.elsevier.com/S0964-5691(18)30111-X/sref22
http://refhub.elsevier.com/S0964-5691(18)30111-X/sref23
http://refhub.elsevier.com/S0964-5691(18)30111-X/sref23
http://refhub.elsevier.com/S0964-5691(18)30111-X/sref23
http://refhub.elsevier.com/S0964-5691(18)30111-X/sref23
http://refhub.elsevier.com/S0964-5691(18)30111-X/sref24
http://refhub.elsevier.com/S0964-5691(18)30111-X/sref24
http://refhub.elsevier.com/S0964-5691(18)30111-X/sref24
http://refhub.elsevier.com/S0964-5691(18)30111-X/sref25
http://refhub.elsevier.com/S0964-5691(18)30111-X/sref25
http://refhub.elsevier.com/S0964-5691(18)30111-X/sref26
http://refhub.elsevier.com/S0964-5691(18)30111-X/sref26
http://refhub.elsevier.com/S0964-5691(18)30111-X/sref26
http://refhub.elsevier.com/S0964-5691(18)30111-X/sref27
http://refhub.elsevier.com/S0964-5691(18)30111-X/sref27
https://www.portoflosangeles.org/DOC/REPORT_Port_Sustainability_Report_2011.pdf
https://www.portoflosangeles.org/DOC/REPORT_Port_Sustainability_Report_2011.pdf
http://refhub.elsevier.com/S0964-5691(18)30111-X/sref29
http://refhub.elsevier.com/S0964-5691(18)30111-X/sref29
http://refhub.elsevier.com/S0964-5691(18)30111-X/sref30
http://refhub.elsevier.com/S0964-5691(18)30111-X/sref30
http://refhub.elsevier.com/S0964-5691(18)30111-X/sref30
http://refhub.elsevier.com/S0964-5691(18)30111-X/sref31
http://refhub.elsevier.com/S0964-5691(18)30111-X/sref31
http://refhub.elsevier.com/S0964-5691(18)30111-X/sref32
http://refhub.elsevier.com/S0964-5691(18)30111-X/sref32
http://refhub.elsevier.com/S0964-5691(18)30111-X/sref33
http://refhub.elsevier.com/S0964-5691(18)30111-X/sref33
http://refhub.elsevier.com/S0964-5691(18)30111-X/sref34
http://refhub.elsevier.com/S0964-5691(18)30111-X/sref34
http://refhub.elsevier.com/S0964-5691(18)30111-X/sref35
http://refhub.elsevier.com/S0964-5691(18)30111-X/sref35
http://refhub.elsevier.com/S0964-5691(18)30111-X/sref36
http://refhub.elsevier.com/S0964-5691(18)30111-X/sref36
http://refhub.elsevier.com/S0964-5691(18)30111-X/sref37
http://refhub.elsevier.com/S0964-5691(18)30111-X/sref37
http://refhub.elsevier.com/S0964-5691(18)30111-X/sref38
http://refhub.elsevier.com/S0964-5691(18)30111-X/sref38
http://refhub.elsevier.com/S0964-5691(18)30111-X/sref39
http://refhub.elsevier.com/S0964-5691(18)30111-X/sref39
http://refhub.elsevier.com/S0964-5691(18)30111-X/sref40
http://refhub.elsevier.com/S0964-5691(18)30111-X/sref40
http://refhub.elsevier.com/S0964-5691(18)30111-X/sref41
http://refhub.elsevier.com/S0964-5691(18)30111-X/sref41
http://refhub.elsevier.com/S0964-5691(18)30111-X/sref42
http://refhub.elsevier.com/S0964-5691(18)30111-X/sref42
http://refhub.elsevier.com/S0964-5691(18)30111-X/sref43
http://refhub.elsevier.com/S0964-5691(18)30111-X/sref43
http://refhub.elsevier.com/S0964-5691(18)30111-X/sref44
http://refhub.elsevier.com/S0964-5691(18)30111-X/sref44

	The evaluation of seaport sustainability: The case of South Korea
	Introduction
	Literature review
	Port sustainability
	Port sustainability assessment

	Methodology
	Importance-performance analysis
	Data collection

	Analysis and results
	Respondent profile
	Data analysis
	Environmental assessment
	Economic assessment
	Social assessment


	Results
	Concluding remarks
	References




