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Sustainability Practices to Achieve Sustainability in

International Port Operations
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Abstract . Sustainability is a broad concept involving economic, social and environmental
issues in operational and managerial processes. To assist ports to implant sustainability
practices into their operations, this paper conceptualizes the structure of sustainability
practice in port operations, based on interviews undertaken at Busan port in early 2013,
Results revealed that, as a strategic practice to improve their internal business processes,
sustainability practices necessitate the simultaneous pursuit of container traffic growth, low
environmental impacts and corporate responsible image making, operational efficiency,
efficiency of the use of the port area and sustainable growth, Through thematic analysis,
the relevant practices were clustered into four sub—dimensions incorporating environmental
technologies, continual monitoring and upgrading, internal process improvement, and
cooperation and communication, Further, reporting the relevant issues such as barriers and
challenges in carrying out sustainability practices, the findings provide useful insights for
strategic agenda to assist ports to incorporate sustainability practices in their operations,

Key Words : Sustainability Practice, Port Operation, Environmental Technology, Monitoring
and Upgrading Port Activity, Internal Process Improvement, Cooperation and
Communication,

> =284 2014,07. 15, > MAFE : 2014, 08. 18. > AZHEY : 2014, 08. 28,

* International Shipping and Logistics Group, Plymouth University, Cookworthy Building,
Drake Circus, Plymouth, UK, PL4 8AA, budllll@nate,com, +447710241893

#% Corresponding author, professor of International Trade(senior researcher of Business and

Economics Research Institute), Gyeongsang National University, chiang@gnu.ac. kr,
055)772—1545

_15_



SHESIOHAR|SHS|X| 2014 MI30& MI3E, 15-37.

I. INTRODUCTION

As port functions change to act as an economic catalyst and take on a central
position in industries engaged in international trade, issues of economic stability
and corporate responsibility shed new light on port operations (Cheon and Deakin,
2010). Moreover, the increasing environmental consciousness stimulates ports to
improve their operational sustainability within the bounds of the environmental
regulations, by accommodating stakeholder expectations (Dinwoodie et al., 2012;
Adams et al., 2010). To accommodate the current and future needs of ports and
their stakeholders, ports need to find a balance between valuable land, labor and
technology, as well as to perform as a multifunctional business center which can
produce value—added and growth in their host cities (Lun, 2011; Wang and Cheng,
2010).

Amidst intensified port competition in NEA (Northeast Asia), there has been a
great deal of practitioner interest in improving competitiveness by implementing
sustainability practices. This focus is not surprising, as operational sustainability in
commercial port operations critically depends on competitiveness and attractiveness
to shipping lines (Yeo et al., 2011; Cheon and Deakin, 2010). As claimed by Adams
et al.(2010), new opportunities to achieve competitive advantage and/or to sustain
a competitive position are critical issues for sustainable port development and
operations in  sophisticated port competition. Therefore, integrating the
consideration of sustainability into all port activities is the aim of sustainability
practices in port operations, Organizations and industries related to port operations
have progressively begun to translate sustainability issues from a sideline
management concern into a core issue directly related to efficiency and
competitiveness (Denktas and Karatas, 2012; Lun, 2011; Cheon and Deakin, 2010).
While prior studies on port sustainability (e.g. Seuring and Muller, 2008; Menguc
and Ozanne, 2005) provide broad implications for practice and policy, the focus was
on environmental impact minimization and environmental index development
(Denktas and Karatas, 2012). Such a restricted view is insufficient to conceptualize
the role of sustainability practice in sophisticated port competition, in that the

objectives of sustainability practices have to be harmonized with the viable
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commercial sustainability of the port’ s performance (Cheon and Deakin, 2010).

With expanded port functions which are central to industries engaged in
international trade, the needs for sustainability practices that aim to achieve
sustainable port development and operations has become widespread across the
world s ports without limitations to a particular country or region (e.g. Los
Angeles /Long Beach, Rotterdam, Antwerp, Seattle, Hong Kong, Singapore, etc:).
Notwithstanding the higher demands for sustainability practices in promoting
sustainable development and operations, the major container ports in NEA have
reported two challenges in carrying out such practices. At first, only limited studies
have been focused on this sustainability strategy/practice in this region, compared
to the region of Europe and the USA. Secondly, a lack of evidence due to limited
studies impedes taking a proactive attitude towards implementing sustainability
practice in port operations, Moreover, due to highly intensified port competition in
NEA, Ports in NEA are still concerned about eroding their competitiveness if they
implement sustainability practices, as well as being reluctant to take a more
proactive attitude. Responses have been late and unfocused, compared to the
regions of Europe and the USA,

Therefore, in order to provide useful insights to guide policy and strategies for
sustainable port operations and a strategic agenda to assist ports to incorporate
sustainability practice, this study aims to conceptualize the structure of
sustainability practices in port operations, To achieve research aims, strategic goals
in implementing sustainability practice and attributes of sustainability practice that
clusters the relevant practices were investigated and analyzed, undertaking
face—to—face semi—structured interviews, In order to enhance the validity of the
findings, the interviews were composed of the four groups of stakeholders include
internal stakeholders (port operator) and three groups of external stakeholders
including economic/contractual external (e.g. terminal operators), public policy (e.g.
government bodies) and community/academic groups. The interviews were
undertaken at Busan port in early 2013 and analyzed by using thematic analysis
(Smith et al., 2012; Virginia and Clarke, 2006). After reviewing prior studies on
port sustainability and its practices, research design, data collection processes and
data quality issues are presented. The findings underpinning the related practices

are discussed and displayed in the following sections, This paper ends with a
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discussion of the results, drawing conclusions and recommendation for future work,
The findings are expected to be utilized to provide and develop guidance for the
port industry in its future improvement strategy, as well as for further research on

sustainable port operations and management,

I. LITERATURE REVIEW

1. Port Sustainability

The concept of sustainability in a port necessitates the simultaneous pursuit of
economic prosperity, environmental quality and social responsibility (ESPO, 2012;
Cheon and Deakin, 2010). In the shipping and ports industries, with broadened
port functions as an economic catalyst for revenue and employment and a central
position for industries related to international trade (Low et al., 2009; Notteboom
and Rodrigue, 2008), economic stability and corporate responsibility have
progressively framed in port operations and development literature (Dinwoodie et
al., 2012). Sustainable port development means: “Not only address problems in
port areas including safe handling of goods or environmental management, but also
includes the actual capacity development for the ports and the establishment of
related training capacities in the region, aiming to develop a port and the area
surrounding the port through a systematic approach working with the ports and
addressing their specific needs (Asean—German Technical Cooperation, 2012)” .

Accordingly, the concept of port sustainability includes three main perspectives:
1) an economic perspective including returns on investment, efficiency of the use of
the port area, and provision of facilities for companies to maximize their
performance; 2) a social scope such as the direct contribution to employment in
port companies and activities connecting to the port (indirect employment, the
interaction and relationship between port and city, the contribution to knowledge
development and education, and the livability of the area surrounding the port);
and 3) an environmental performance and management including noise pollution,
air quality, dredging operations, dredging disposal, dust (Adams et al., 2010). In

the same vein, it appears that the concept of sustainability in commercial port
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operations shapes not only the character of success in the real dynamic competition
between ports, but also the role and responsibility as a central position in
industries associated with international trade (Wang and Cheng, 2010; Low et al.,
2009).

Studies of sustainable development (Bansal 2005), sustainable management
(Seuring and Muller, 2008; Branco and Rodrigues, 2006), and sustainable
operations (Dinwoodie et al., 2012; Cheon and Deakin, 2010) have wide—ranging
implications for developing port practices, activities and procedures., However, prior
studies on port sustainability not only focused on environmental risk management,
but also dealt with strategic objectives focused on environmental impact
minimization which is insufficient to define sustainability practice due to difficulties
to reflect the character of success in the real dynamic competition between ports.
Therefore, to assist ports to incorporate sustainability practices in their operations,
this study investigates and conceptualizes sustainability practices in the real

dynamic competition between ports,

2. Port sustainability practices

The increasing attention to “sustainability’” has resulted in steadily developing
polices, regulation, and a guidance in order to promote sustainable development. In
the shipping and port industry, sustainability practices have applied over a wide
range of spatial and temporal scales (Cheon and Deakin, 2010; Seuring and Muller,
2008), including many types/routes for implementing practice such as resource,
environmental, community and human resource management, continuous growth,
and port operators and supply chain management (Sydney Ports Corporation, 2011).
These wide—ranging implications obtained from sustainability principle, policy and
strategies laid the foundations for developing port practices, activities and
procedures, For example, figure 1 describes the objectives of sustainability policy.

On the other hand, numerous case studies have identified the benefits resulting
from sustainability practices (e.g. Dinwoodie et al., 2012; Cheon and Deakin, 2010;
Seuring and Muller, 2008; Francisco, 2007), including reductions in operating costs,

production and process improvements, reduced liability and risk, enhanced brand
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image, increased employee morale, increased opportunity for revenue
generation—new markets and price premiums, better supply chain management, and
better relationship with customers, Leading ports also aims to implant sustainability
issues into their practice for achieving such benefits that generates long term value
(Adams et al., 2010). Particularly, literature maintained that sustainability strategy
and practices can enhance the sustainability of competitive advantage (Rodriguez et
al., 2002), simultaneously reducing the negative effects of their performance on the

natural environment (Lun, 2011),

Figure 1 Sustainability policy

Resources

To continually reduce the amount of
resources consumed by ports, including
water, energy and materials.

Port Operators and Supply Chain

To advocate sustainable practices
in planning, developing and
operating the port supply chain,
and to influence port operations to
conduct business in ways that are

sustainable. Port Operators and
Supply Chain

Environment

Sustainable growth To protect the environment from

adverse impacts associated with
Toplan for and promote port our ports and their operators.
growth, increases in trade and
maintain essential port-related
infrastructure and transport

logistics.

Sustainability
Policy

Human resource Port community

Human
resource

To continue to foster better
understanding and relationships
of mutual benefit between the
community, our ports and their
operators.

Toincrease employee satisfaction,
to attract and retain staff and to
ensure a diverse, healthy and safe
workplace.

Source: Sydney port annual report, 2011:3

This in turn generates the opportunities to improve their competitiveness in a
highly competitive environment (BuyUkozkan and Berkol, 2011; Lun, 2011; Porter
and van der Linde, 1995), as the following elements: savings (time, costs and
energy efficiency); security (risk reduction); quality (service process improvement);
market (capturing new customers); image (reputation); ethics and social
responsibility (low environmental impact); intention to continue and survive in the

future; and new business opportunities (management and application of
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technologies aimed at preventing, mitigating and restoring, in order to resolve
environmental problems) (Francisco, 2007). Besides, Tan et al.(2011) argued that
through corresponding improvements in sustainability, ports can achieve more
economic stability and continuous improvements in subsequent performance within
the bounds of the environmental regulations,

All these motivations and opportunities are encouraging ports to review and
adopt sustainability practices, In order to investigate the details for sustainability
practices adopted in port operations, we reviewed “annual sustainability reports”
published by ports and international organizations such as ESPO and OECD, Table

1 presents ‘sustainability practices in port operations’

Table 1 Sustainability practices: descriptions and details

Objectives Description Details
- Banks are concerned about their own
. legal liabilities, so they are taking a |- CO2 emission assessment
Reducing : . .
. . closer look at borrowing companies’ |- Green gas emission assessment
financial and . .
. eco-efficiency records - Water quality assessment
environmental

. . - More investors are becoming - Air pollution assessment
risks in ports

interested in investing in FDI (foreign direct investment)

environmentally responsible ports

- AMP(Alternative maritime Power)

Uit et |- Facilities and equipment improvement |- Tandem spreader

s - External cost down including - DPF(Diesel particulate filter trap)
facilities and . ) .
. bt ¢ pollution, climate change, and other |- e-RTGC(e-rubber tired gantry crane)
equlpni(.an 0 iu biological damages driving from - Cold ironing (from inland)
operation costs transport - LED street lamp

Solar power cranes

Sustainable - Reducing environmental impacts from
building g, p - Green building standard (LEED)
construction method

construction in a L - - - Use of noise reduction equipment
- Long-term viability of port facility

port/hinterland
- Solar, wind, and tidal energy.
Enhancing . . - Use of CNG(compressed natural gas)
- Using renewable and alternative . .
long—term . - Use of bio-Diesel, hydrogen fuel
L energy sources for less environmental
viability of impacts - LED street lamp
operations & - Solar power cranes
- Dredging for securing water depth
- Reduction of accidents (oil spillage) |- Reduction of accidents from using
Safety and o ) .
o and noise/light pollution electronic transport
security 1n a . . e
" - External cost down including - Public lighting
por pollution, congestion and accidents - Auto Monitoring System (AMS)
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Resource
efficiency

- Cutting waste and using natural

resources more efficiently can save
costs and boost profits

Resource recycling in a port
Sustainable purchasing

Eco—friendly and

Sustainability report

socially - Improving ‘Green” image, and . . .
. ) - Incentives to shipping companies and
responsible transparency of port operation . . .
: stevedores with eco-friendly equipment
image
. - Collaboration for minimizing
Improving ; ) ) s
relationships environmental impacts - CSR(Cooperate social responsibility)
. . - Environmental groups and businesses |- EMS(Environmental Management System)
with key . . .
are working together more to find - Cooperation between stakeholders
stakeholders .
solutions
- Improving port infrastructure utilization| .
Port & o g P . . - Optimum use of space
. to minimize congestion in a port . )
infrastructure . - Efficient gate processing system
o . - External cost down (congestion, .
utilization - Extended gate operating hours

accidents)

Optimizing the

Energy/ cost efficiency from
optimizing the routing of vehicles

Reduction in road transport

routing of - External cost down (congestion, - Idling time reduction of ship/truck
vehicles accidents and other biological - AGV(Automatic Vehicle System)
damages driving from transport)
. - Repair anc.l maintai'ns a barbor—side - Shift in modal split
Vehicle road and introduction of new Parking space operation
I - Parki ac erations
utilization (Modal| transportation modes & 5P P
e . . - Clean truck program
shift) - External cost down including .
. . . - Electric trucks
pollution, congestion and accidents
- Empl traini ducati
e ammg/ caueation - A combination of learning and working
Employee - The best and brightest young people activities
productivity are more willing to work for

environmentally responsible ports

- Training/education

Recruitment and
retention of

Job creation
Improving employee’s satisfaction

Employee’s satisfaction

employees
The hinterland - Air quality and climate
social and . fa ol lif . sual i ducti
i S - Creation of a pleasant life environment|- Visual impact reduction
R N —. - Open space and park development

Expansion of the
coastal region
facilities

Prevention of ocean pollution caused
by land activities

Expansion and improve the sewage
disposal plants, sewage landfills, waste
water disposal plants

Providing
incentives for

green practices

Encouraging eco-friendly practices in
port activity area

Green ship certification System
Incentives on the new cleaning technology
Green flag incentive program

Source: Adapted from annual port sustainability report(ESPO, 2012; LA/Long Beach, 2011;

OECD, 2011;

Sydney, 2011; Vancouver,

Massachusetts, 2008).
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. METHODOLOGY

1. Research design

This research aims to investigate strategic goals in implementing sustainability
practice in port operations and review the attributes of sustainability practice
underpinning the relevant issues, In order to achieve research objectives in this
topic, this study employed interview survey that offers an exploratory tool, As the
first stage of the main survey, semi—structured face—to—face interviews were
developed, differing from the informality of unstructured interviews and
predetermined questionnaire used in structured interviews (Smith et al., 2012). By
comparison, semi—structured and unstructured interviews are the most
advantageous approach to obtain data from a large member of questions to be
answered, complex and open—ended questions, and a question needed to be varied
in order or logic, Although both semi—structured and unstructured interviews offer
exploratory tools for this study, unstructured interviews were rejected for this
research because questions without a planned sequence and too—open questions can
deviate from the research objectives.

In interviews, the respondents were individually interviewed for 90 minutes,
During the interviews, the respondents were asked to review the interview
questionnaire to check the contents, The agreement on strategic goals was
evaluated by yes or no questions, Further, the sustainablity practices were
investigated.

In analysis, to identify strategic goals agreed by all different stakeholders, the
frequency analysis was employed. Further, the relevant practices recorded were
clustered using thematic analysis which emphasizes pinpointing, examining, and
recording patterns within data (Virginia and Clarke, 2006), following a three—stage
process including data reduction, data display and conclusion drawing, In addition,
to provide useful insights, barriers and challenges in the adoption and/or
implementation of sustainability practice are also investigated. The results of

interviews are displayed and discussed in the following sections,
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2. Interview composition

Integrating the consideration of sustainability into all activities in and around a
port underpins aims to be sustainable and efficient ports., However, the
achievement of sustainable port operations and development is a complex problem
to be addressed, in that ports have a complex organizational and technical
structure and a number of stakeholders engaged in port operations, As argued by
Dinwoodie et al.(2012), a large number of stakeholders engaged play a significant
role in the governance of the port cluster, having a huge impact on adopting
sustainability programs. For example, port activities and development driven by
port extension meet with growing resistance, particularly by local community
groups who oppose the negative externalities of port activities (Dooms and
Macharis, 2003). Therefore, how ports can achieve sustainability is a crucial issue
for port operators, as well as for all stakeholders associated. Under these
considerations, the interviewees were composed of various interests in sustainability
issues to accomplish sustainable port development,

The interviewees were selected on the basis of in—depth knowledge in port
activities to accomplish sustainable port development and operations. In order to
select appropriate interviewees with significant knowledge, this study employed the
technique of the key informant method which gathers information through a
selected limited number of respondents (Cousins et al., 2006: Phillips, 1981). Job
position, working experience and involvement level were used to select interviewees
as selection criteria, In addition, the snowball sampling method adopted to collect
data, Twelve interviews comprised four groups of stakeholders with three in each
group spanning internal stakeholders(port operators) and external stakeholders
including economic/contractual external (e.g. terminal operators), public policy (e.g.
government bodies) and community/academic groups. Experts in various high
positions engaged in the port industry for over twenty years were selected as
advised by Phillips(1981) to avoid deficiencies of knowledge. They included vice
presidents or above, board members of a port, managers of departments, operations

directors and supervisor,
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3. Appropriateness and creditability of qualitative research

The validity and reliability of interview qualitative research is commonly
associated with the creditability of the research process and its appropriateness to
the phenomena investigated, as there is no standardised empirical test for
qualitative data (Bryman and Bell, 2011). This study attempted to enhance the
appropriateness and creditability of the findings of interviews as following, At first,
the technique of the key informant method to select interviewees was employed,
which enhances the validity of the findings (Smith et al., 2012). Secondly, in terms
of the interview data, the transcriptions of interview results were sent back to the
interviewees for obtaining their endorsement, as appropriateness and creditability
can be reviewed by the respective respondents (Bryman and Bell, 2011). As a result
of it, there was no significant feedback from sending back the transcriptions,
Additionally, with respect to validity of interview content, during the interviews,
the respondents were asked to review the interview prompt sheet to see whether

the contents are acceptable or not (Smith et al., 2012).
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IV. DATA ANALYSIS

BEstablishing strategic goals can be interpreted as the decision making factors for
strategic initiatives and introduction, which provides detailed guidelines to achieve
the potential benefits from implementing certain practices, In face—to—face
interviews, as the first step, to identify the background of strategic initiatives of
sustainability practices in port operations, the goals were grouped into three
principal perspectives, Each was defined by grouping comments which identified the
same concept, into the groups discussed in literature review,

In analysis, a single goal mentioned by only one or two groups was insufficient
to justify adoption because the goals for sustainability practices must accommodate
generic stakeholder expectations, as well as each group evaluates performance from
a different perspective, For example, in government body and academic group
perspectives, return on investments include various benefits such as job creation,
good working environment, and value—added creation which port operators and
terminal operators classify as financial profits, Further, risk reduction was also
excluded because it embraces all three perspectives and can be categorized under
other related issues such as reliability classified into port image improvement,
Therefore, in order to enhance content validity of the findings, the goals in this
topic were adopted based on agreement within all groups of respondents. The goals
identified generated a high degree of overlap between the four groups of
stakeholders, Figure 2 describes the number of answers to identify strategic goals,
The goals that are agreed by all different stakeholders include: container traffic
growth, low environmental impacts and corporate responsible image making as a
marketing strategy, operational efficiency through internal process improvement,

and efficiency of the use of the port area,
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Figure 2 Strategic goals of sustainability practices in port operations

, | Four groups of
Return on investment A7 stakeholders agreed

Container traffic growth

Port image improvement

Risk reduction

Facility utilisation

Operational efficiency

......

0 1 2 3 4 5 6 7 8 9 10 11 12

After identifying strategic goals, attributes of sustainability practices in this topic
were identified and clustered. However, the list of attributes evaluated by the
respondents did embrace diverse sub—attributes, For example, the most emphasized
attribute, operational efficiency through internal process improvement spanned
other attributes such as cost, energy and resource efficiency. A similar issue was
also identified regarding cooperation and communication between stakeholders in
which there are so many types/routes of communication and cooperation between
different stakeholders, This issue highlighted the importance of effectively
embodying each theme without overlap. To clearly identify the attributes of
sustainability practices in this research topic, after checking the significance of
each attribute, respondents were asked to identify any overlap between attributes
and check that they were clustered exactly., The four clustered attributes finally
emerged with the related issues(see Figure 4). This result shows that sustainability
attributes in prior studies on sustainable development of maritime operations in
Europe such as Murillo-Luna and Ramon—Solans—Prat (2008) and Dinwoodie et
al.(2012) are utilizable in conceptualizing sustainability practice in port operations
in NEA,

Additionally, during interviews, the challenges and barriers have revealed issues
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in carrying out sustainability practices in Busan port, At first, only limited studies
have focused on sustainability strategy/practices in this region. Second, various
barriers impede adopting and/or implementing sustainability practices. In terms of
environmental perspective, the main internal barrier is a perceived lack of evidence
that the benefits exceed the costs of implementing these initiatives in highly
competitive environment, External barriers include the high initial installation cost
of meeting different demands and different systems of environmental regulation,
Lastly, highly competitive business environment was claimed as the reasons why
the responses have been late and unfocused, compared to the region of Europe and
the USA.

V. RESEARCH FINDINGS

The concept of sustainability in Busan port in NEA can be represented as how
they can sustain their competitive position as a regional hub with low negative
environmental impacts, This implies a slightly different agenda in implementing
sustainability practices from small and medium ports. For example, if ports lose
competitiveness in regional port competition to be a regional gateway, they might
fall back into being feeder ports. It means that they lose their sustainability as a
hub port. Therefore, in implementing sustainability practices in Busan port, the
identified goals generally focused on commercial visibility, operational efficiency,
and marketing strategy to achieve regional gateway status. The identified strategic
goals agreed were container traffic growth, low environmental impacts and
corporate responsible image making, operational efficiency improvement, and

efficiency of the use of the port area for sustainable growth(see Figure 3).
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Figure 3 Goals of sustainability practices in port operations

' N
| Economic: Container trafic growth

. 7

' \

Social-environmental: Low environmental impacts and
corporate responsible image marketing

\ J
rOperationaI: - Operational eficiency h
(Cost, energy and other resources)
- Efficiency of the use of the port area
\ and sustainable growth y

Considering the goals, four significant attributes of sustainability practices in
managing competitiveness have been identified and clustered: environmental
technologies, continual monitoring and upgrading, operational efficiency through
internal process improvement, cooperation and communication between stakeholders,
The identified attributes have a slightly different view from prior studies due to
different objectives to analysis and the unique characteristics in regional port
competition in NEA, Therefore, the four attributes including sub—attributes can be
clarified according to research topic and objectives, Figure 4 presents the structure

of sustainability practices in Busan port, based on interview results,
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Figure 4 Structure of sustainability practices in port operations

Renewable and alternative
energy sources

Eco-friendly and create a
socially responsible image

Sustainable building
construction

New equipment and
technolegy intreduction

Expansion of the coastal
region facilities

Joint planning and  supply
chain integration

Environmental
technology

Resources and energy, cost
saving

Efficiency of the use of the
port area

Optimising the routing of
vehicles

Simplification of procedures

IT integration

Internal process
improvement

Environmental technologies

Monitoring &
improvement

Sustainability
practice

Ports’ reliability alongside
risk reduction

Training and education

Existing and new facilities
upgrades

Service quality
improvement

Service differentiation

Satisfaction of stakeholders

Co-operation &
communication

Good working environment

Operational transparency

Exchange of information
and knowledge

Active employee
participation

Incentives

Environmental technologies incorporate equipment, methods and procedures, and

delivery mechanisms that improve energy, cost, and resource efficiency
(Shrivastava, 1995). In the shipping and ports industry, green port practices can be
considered as new process innovation, in that innovation means significant changes
that embody a new idea that is not consistent with the current concept of port
business and aimed at shaping changes in the external environment, Greve and
Taylor(2000) stated these innovative processes as “a catalyst for organizational
change” . Moreover, Porter and van der Linde(1995) argued that process innovation
leads to a more effective value chain for organizations implying resource
productivity, abiding by environmental law and regulations, These corresponding
improvements make companies more competitive and sustainable, reducing the
negative effect on the natural environment, Environmental technologies in port
operations embraces the relevant issues: upgrading port facilities and equipment to
cut operation costs, sustainable building construction in a port and hinterland,

enhancing long—term viability of operation through using renewable and alternative
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energy sources, and expansion of the coastal region facilities,

Continual monitoring and improvement

Sustainability practice in a port means a continual process improvement by all
parties engaged in port activities, Ports need to effectively respond to stakeholder
concerns and to communicate the result achieved because ports must constantly
find innovative solutions to respond to pressures from competitors, customers, and
regulators (Dinwoodie et al., 2012). Therefore, the role of a port also includes
continual monitoring and improvement for existing and new facilities, and
measuring and reporting on continuous improvement in port operations, As argued
by Dinwoodie et al., (2012), an accessible generic business process framework can
mitigate potential risks in port operations, which improves ports  reliability
alongside risk reduction, be eco—friendly and create a socially responsible image.
From an operational perspective, potential benefits include service quality
improvement and service differentiation, In addition, continual training and
education of all sorts of internal stakeholders including employees, tenants, and
managers helps to gain the potential benefits of providing a specific “port
sustainability strategy” through improving environmental awareness, knowledge,

skills and motivations towards the eco—friendly management,

Operational efficiency through internal process improvement

Through internal process improvement, ports can achieve greater efficiencies in
their operations, which have a win—win relationship in terms of performance
incorporating economic and environmental aspects. Various practices, which
improves operational efficiency, include automation system, efficient use of the port
area, optimizing the routing of vehicles (modal shift), and provision of facilities for
companies to maximize their performance., Moreover, from integration processes
such as IT or system, processes and procedures can be simplified (e.g. electronic
data interchange, IT integration, joint planning, supply chain integration, and
integrated ICT and joint ventures). Benefits related to ports’ operational efficiency
through internal process improvement include efficient use of resources and energy,

cost saving from optimizing the routing of vehicles and waste reduction,
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Cooperation and communication

The increased stakeholder pressures significantly affect the adoption of
sustainability practises (Sarkisa et al., 2010). In order to respond to the increased
pressures of all sorts of stakeholders including competitors, customers, and
regulators, port authorities and other stakeholders including industries,
governments, and commodity groups should effectively coordinate and cooperate
with each other (Dinwoodie et al., 2012). Active engagement and communication
with each other are not only crucial to carry out a sustainable model of seaports
through better understanding of mutual benefits, but also promote continual
improvement in cooperative practices in a port (Cheon and Deakin, 2010).
Satisfaction of stakeholders, operational transparency, exchange of information and
knowledge, active employee participation, and incentives are categorized under this

attribute,

VI. CONCLUSION AND RECOMMENDATIONS

Relatively, every finding is supported by literature, not directly discovered and
verified in the unique competition structure in Northeast Asia, This is the reason
why this study is exploratory. Based on the case of Busan port, this study
conceptualized the structure of sustainability practices in port operations, The
relevant issues such as the strategic goals, attributes, and the challenges/barriers
in carrying out sustainability practices were investigated. At first, sustainability
practices were adopted to accommodate the current and future needs of ports and
their stakeholders as operative/strategic practice. The goals of implementing
sustainability practice in port operations incorporates container traffic growth, low
environmental impacts and corporate responsible image making, operational
efficiency, efficiency of the use of the port area and sustainable growth, Interview
results revealed four attributes, clustering other related practices. The attributes
include environmental technologies, continual monitoring and upgrading, internal
process improvement, and cooperation and communication, From further discussion,
it is reported that a lack of prior study and a highly competitive business

environment are the main barriers and challenges in implementing sustainability

- 32 -



Sustainability Practices to Achieve Sustainability in International Port Operations

practice in port operations,

Providing useful insights for sustainability practice, this paper has practical
implications, The goals and attributes mentioned in this paper can be utilized by
the ports industry in its future improvement strategy and agenda to incorporate
sustainability practices in their operations, Although the attributes are not
completely exhaustive, they are meaningful in that they are explored by various
groups of practitioners engaged in port operations, Academically, the findings have
significant implications which place the case of NEA in a global context, as well as
investigating the relevant issues required to understand the specific and general
features of sustainability practice in NEA, Therefore, the finding in this paper can
be utilized in future studies on port operational management, to contribute to
relevant literature by presenting the first study of port sustainability practice in
this region,

Notwithstanding the practical and academic implications of this paper, several
limitations also exist in this paper. At first, the interviews were undertaken in only
one port, which may imply a biased view in different business environments and
operational systems. Accordingly, it is necessary to carry out a comparative study
between two or more different industries and/or continents, as this would allow a
great generalization of the findings. Secondly, the findings were identified by few
respondents, Therefore, suggestions for future research to enhance the external
validity of this research would include surveys in other ports in this region to
verify the findings, Thirdly, to provide broad understanding to assist stretegic
agenda to incorporate sustainability practices in their operations, this study focused
on investigating the goals of sustainability practice, and clustering the relevant
practices. Therefore, to provide a detailed direction to sustainable operations and
derive useful operational and political implications from the findings of this study,
future study on a review of the practices implemented and/or planed to be
introduction are required, Additionally, it would be interesting to focus on the
performance of green port practices that is already adopted to simultaneously
protect the environment and deliver economic benefits, an increasingly important

topic, on port operations in this region,
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