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Abstract

Emphasis on sustainability practices is growing globally in the shipping industry due

China Merchants Energy Shipping. to regulations on emissions from transportation as well as increasing customer
'Kouvola Unit, LUT University, demand for sustainability. This research aims to shed light on the environmental
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Finland sustainability of companies involved in maritime logistics at the major Finnish

Full list of author information is seaport, HaminaKotka. This seaport is a part of International Maritime Organization’s
available at the end of the article (IMO) Baltic and North Sea emission control area, with special emission-reducing

measures contributing directly to United Nations’ Sustainable Development Goals
(SDGs) by mitigating negative impacts of industrial activity on environment and
climate change. Two semi-structured interviews with companies at HaminaKotka
were carried out to construct a case study examining the sustainability challenges at
hand. In addition, experience of one of the authors in a managerial position at the
studied seaport complex, as well as the sustainability communications of the
companies situated in the area were used to support the findings. The companies
improve environmental sustainability by using multimodal transport chains,
alternative fuels in the transports, and environmental sustainability demands towards
their partners. However, the most important measures, according to these
companies, are transport mode selection and cargo load optimization. Moreover,
companies have identified bottlenecks of cargo flow at the hinterland due to road
infrastructure constraints. As regulations and customers are requiring environmental
sustainability, companies are forced to renew their operations, strategy and business
models. Especially, the emission-reducing regulations drive companies to implement
means to control the produced emissions.

Keywords: Sustainability, Supply chain, Shipping, Hinterland, Finland

Introduction

In Europe, direct goals to reduce greenhouse gas (GHG) emissions from transports
(which amount to approximately quarter of all produced carbon dioxide emissions,
Solaymani 2019) have been introduced. More precisely, carbon dioxide emission levels
should be 60% lower by 2050 in comparison to the levels of 1990 (European Commis-
sion 2016). Moreover, harmful air pollutant emissions reduction goals from European
transports beyond 2020 (compared to levels of 2005) include sulphur by 59%, nitrogen
oxides by 42%, ammonia by 6%, volatile organic compounds by 28% and atmospheric
particulate matter with diameter less than 2.5 um by 22%. Additionally, sulphur and

. © The Author(s). 2020 Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which
@ Sprlnger Open permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the
— original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or
other third party material in this article are included in the article's Creative Commons licence, unless indicated otherwise in a credit
line to the material. If material is not included in the article's Creative Commons licence and your intended use is not permitted by
statutory regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a
copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.


http://crossmark.crossref.org/dialog/?doi=10.1186/s41072-020-00073-z&domain=pdf
mailto:oskari.lahdeaho@lut.fi
mailto:oskari.lahdeaho@lut.fi
http://creativecommons.org/licenses/by/4.0/

Lahdeaho et al. Journal of Shipping and Trade (2020) 5:16 Page 2 of 15

nitrogen emissions have been targeted for reduction specifically in maritime transports
globally. The acceptable level for sulphur content in used fuels, particularly in Baltic Sea
region, has been 0.1% since 2015 (Hilmola 2019) and globally that is 0.5%, as of January
2020 (International Maritime Organization [IMO] 2019). The new regulation regarding
nitrogen oxide emissions in the Baltic Sea region (80% reduction compared to 2016),
coming into effect in January 2021 (International Maritime Organization [IMO] 2019),
basically requires the new ships used in the said area to use either Liquefied Natural Gas
(LNG) as fuel or have catalytic emission cleaners to comply with the stricter nitrogen
emission regulation (Ministry of Transport and Communications 2016).

United Nations’ (UN) Sustainable Development Goals (SDGs), or the 2030 Agenda
for Sustainable Development, is a programme devoted for global collaboration to en-
hance prosperity and sustainability of the planet earth and its habitants, adopted by the
UN member states in 2015 (United Nations 2019). Although the SDGs primarily target
state level decision makers, the responsibility over specific tasks and objectives leading
to realization of these goals falls on the shoulders of smaller actors, in the context of
this research to seaport and logistics operators. It is the role of decision makers to set
general directions for the organizations (e.g., the mentioned air pollutant, greenhouse
gas and maritime emissions), whereas organizations must produce value (be it monet-
ary, or other desired outcome) within the set guidelines. Moreover, seaport complexes
are often owned by a local government, industrial corporations or some kind of consor-
tium, therefore striving to serve a public interest.

It is important to directly and indirectly promote the noble end goal of all SDGs to
avoid negative effects of “cherry picking”, where the immediate benefits (e.g., image)
are prioritized and the purpose of the SDGs is forgotten (Wang et al. 2020). However,
organizations can actively only focus on the most relevant ones, i.e., those to which
they can directly contribute within the realm of their capabilities, depending on their
industry, surroundings and specialization (Kronfeld-Goharani 2018). Thus, the most
relevant SDGs for HaminaKotka seaport complex (located in Finland) and the compan-
ies operating in the area are presented in Table 1 (synthesized from the studied com-
panies’ sustainability communication as well as research by Kronfeld-Goharani (2018)
and Wang et al. (2020)). Both mentioned researches also study sustainability communi-
cations of companies operating in maritime industry. In their study, Wang et al. (2020)
show that maritime companies focus mainly on SDGs #8, #9 and #11 in their commu-
nications, but also others (e.g., #12, #13, #14, #16 and #17) are regarded albeit to a
much lesser degree. On the other hand, the study by Kronfeld-Goharani (2018) indi-
cates that ocean industry focuses on SDGs #1, #3, #4, #7, #8, #9, #12, #13, #14 and #16.
The difference of those results can be explained by the varying scope of the studies, lat-
ter one being wider. Ultimately, the most relevant SDGs for this research must be de-
cided depending on the specifics of the studied seaport complex, associated companies
and the surrounding region. Therefore, the sustainability reports of the studied com-
panies hold most importance in the selection of the SDGs relevant for this study. It
should be noted, that while companies’ sustainability communications sometimes could
misalign with their actual operations, they can be used to investigate the strategic tra-
jectory and ambitions of those companies.

While it is important to develop comprehensive guidelines of sustainable develop-
ment for people and organizations to use as a reference, it is next to impossible to truly
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Table 1 Most relevant SDGs for HaminaKotka seaport in terms of mitigating negative

environmental impact

Sustainable
Development
Goal

Explanation of the goal

Contribution to the goal

Promote sustained, inclusive and
sustainable economic growth, full and

8. Decent work
and economic

growth productive employment and decent work
for all

9. Industry, Build resilient infrastructure, promote

innovation and inclusive and sustainable industrialization

infrastructure and foster innovation.

12. Responsible
consumption and
production

Ensure sustainable consumption and
production patterns.

13. Climate action  Take urgent action to combat climate

change and its impacts.

14. Life below
water

Conserve and sustainably use the oceans,
seas and marine resources for sustainable
development.

15. Life on land Protect, restore and promote sustainable
use of terrestrial ecosystems, sustainably
manage forests, combat desertification, and
halt and reverse land degradation and halt

biodiversity loss.

17. Partnership for
the goals

Strengthen the means of implementation
and revitalize the global partnership for
sustainable development.

Durable and efficient supply chains act as a
backbone of an economy. The seaport
complex and the partner companies employ
considerable share of people in the region.

Infrastructure is developed to be as efficient
as possible and viable innovations are
utilized to support this goal.

Transportation is a focal part of any
product’s life cycle, and thus this part should
be sustainable.

Lower GHG emissions from transportation
mitigate the negative impact on climate
change.

Lower emissions from maritime transports
mitigate the negative impact on life below
water.

Lower emissions from hinterland transports
mitigate the negative impact on life on land.

Establish collaborative effort towards the
sustainability including the companies
operating in the seaport complex.

Source: United Nations 2019

know what is in the best interest for the coming generations on earth (Jaccard 2006).
Hence the generality and relatively ambiguous nature of the UN’s SDGs. The most urgent
areas of improvement, within the context of realizing the SDG agenda, for the companies
operating in the field of maritime logistics in South-East Finland remain in environmental
sustainability. Consequently, that seems to be one of the foci of the decision making tar-

geting the studied region. Hence, this research aims to answer the following questions:

RQ1. How do the SDGs transform activities of maritime logistics companies in South-
East Finland?

RQ2. How do the environmental regulations on maritime transport affect these
companies?

RQ3. What measures have the studied companies implemented to comply with the

regulations and to contribute to the SDGs?

The rest of the article is structured as follows: The relevant literature on sustainability
communications and environmental sustainability in multimodal supply chains are
reviewed in the Literature review section. Then, in Methodology section, the method-
ology is presented, which is followed by the showcasing of results from the case study
in Results section. Thereafter, the results are discussed in comparison to previous stud-
ies, and recommendations for enhancing environmental sustainability in the Hamina-
Kotka seaport complex are drawn in Discussion section. Lastly, the conclusions are
presented in Conclusions section.
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Literature review

Orientating company’s operation towards achieving SDGs represents an avenue for
marketing that company’s sustainability. As established, environmental sustainability is
a relevant area of focus for maritime companies looking to contribute towards SDGs.
Therefore, communications related to SDGs by companies involved in maritime supply
chain activities could be called green marketing. Papadas et al. (2017) divide green mar-
keting to strategic, tactical and internal levels. A company wishing to engage in green
marketing should initiate and maintain activities on all the three levels in order to avoid
simply green washing their operations (Papadas et al. 2017). Similarly regarding green
marketing of seaports, Lam and Li (2019) state that the marketing strategy should fol-
low the overall strategy of the seaport. While a single company’s performance can
benefit from green marketing (Papadas et al. 2017), communicating the efforts towards
achieving SDGs can improve the image of the whole shipping industry in terms of sus-
tainability (Wang et al. 2020). In this regard, larger actors of the industry hold an im-
portant role in communicating fulfilment of SDG agenda, since they have more
capacity and capabilities to engage in such marketing in comparison to smaller actors
of the same industry (Kronfeld-Goharani 2018).

In order to market the sustainability of the shipping industry, some substantial action
towards sustainability is of course required. Intermodal terminals and hinterland opera-
tions play an important role in enabling cargo to flow efficiently through seaports (Henttu
and Hilmola 2011; Othman et al. 2016). When multiple options for transport modes are
at disposal, the involved supply chains are more durable due to flexibility of the transport
chains (Christodoulou and Kappelin 2020). While multimodal transport chains can en-
hance environmental sustainability of the overall transport (e.g., substituting road trans-
port with rail, Bergqvist and Monios 2016, Christodoulou and Kappelin 2020, Henttu and
Hilmola 2011, Kelle et al. 2019), every switch between different transport modes generates
additional cost (Das and Jharkharia 2018; Panova et al. 2017; Wang et al. 2015). Moreover,
heavy reliance on road transports during hinterland operations may lead to congestion
(often due to inadequate spatial planning around dry ports, Wagener 2017), which in turn
lowers efficiency of the seaport via throughput time increases, and furthermore causes
more emissions (due to standby engine running) and congestion on the roads used for
these operations (Christodoulou and Kappelin 2020; Thorisson et al. 2019).

To enhance sustainability, whether looking at a singular company perspective or as a
larger cluster, interorganizational collaboration is often vital to realize that goal effect-
ively (Bergqvist and Monios 2016; Centobelli et al. 2017; Evangelista and Durst 2015;
Liimatainen et al. 2012). Success of the multimodal transport chain relies on simplified,
standardized processes and the quality of communication (Dua and Sinha 2019), i.e.,
collaboration, between separate actors in multimodal chains to yield efficiency and
higher level of service provided (Christodoulou and Kappelin 2020; Veenstra and
Zuidwijk 2016). Othman et al. (2016) go as far as to describe the required level of col-
laboration for fluent cargo flow between hinterland and seaports as symbiotic. In some
instances, the needed infrastructure for multimodal collaboration is lacking, due to the
absence of the topic in planning of the logistics areas (Wagener 2017).

The described regulations on emissions act as an external factor driving the affected
companies to optimize their multimodal transport chains towards higher environmen-
tal sustainability (Wang and Sun 2019). Technological advances in transportation act a
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pivotal role in shipping companies’ efforts to enhance environmental sustainability
(Stalmokaité and Yliskyld-Peuralahti 2019). While ordinary road freight in Finland is
not yet suitable to be widely electrified, due to the long average distances for cargo and
short operational range of electric vehicles (Liimatainen et al. 2019), the contemporary
range of autonomy would fit well into pre and post haulage operations on roads sup-
porting other modes of transport (Wagener 2017). At the same time, LNG fuelled
trucks could be feasible in road transportation (Osorio-Tejada et al. 2017) and reduce
the amount of emitted harmful air pollutants during operation (Zhiyi and Xunmin
2019). Additionally, High Capacity Transports (HCT) could also help to reduce the
stress on environment and to the hinterland infrastructure (in form of easing up con-
gestions, due to reduced amount of tractor units needed for the same amount of cargo;
Bergqvist and Monios 2016).

Methodology

HaminaKotka seaport complex was chosen as the target for this case study (Eisenhardt
and Graebner 2007; Ghauri and Grgnhaug 2010), because it represents a major actor in
the Finnish economy. It handles a significant share of total Finnish imports and exports
(Fig. 1). Formerly Hamina and Kotka were separately operating seaports, but they
merged into a larger seaport complex in 2011. HaminaKotka is only behind Skoéldvik
seaport, which specializes in oil transportation (both raw materials and finished prod-
ucts are transported mostly by sea), and head-to-head with Helsinki seaport in the cap-
ital area of Finland. HaminaKotka mainly serves the wood and paper industry of
Finland, but other categories of cargo are also handled, such as metals and minerals. In
addition, HaminaKotka is the largest seaport of Finland in terms of transit traffic vol-
umes, not far ahead of Kokkola, another large transit seaport in this country. Further-
more, HaminaKotka engages in short sea shipping inside Finland, and also lately has
been involved as the logistical hub for the construction of a gas pipeline at the Baltic
Sea. These cargo flows are not reported in the Finnish national statistics, which only
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Fig. 1 Five largest seaports in Finland by annual total throughput 2000-2019 (thousand tons; Statistics
Finland 2020)
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takes exports and imports into account. Hence the actual throughput volumes at Hami-
naKotka are greater (Fig. 2), reaching an all-time high in 2019. The studied seaport
complex is located in South-East Finland in the region of cities Kotka and Hamina, a
bit over 100 km to the east from the Finnish capital area of Helsinki. HaminaKotka is
an intermodal node in maritime supply chains where maritime, rail and road transport
modes connect, allowing flexible solutions for transporting different types of cargo. Es-
pecially the growth of railway traffic in the region during last decade has been in tens
of percent. There are approximately 130 different companies operating in the area of
this seaport complex, consisting of logistics operators, forwarders, terminal operators
and supporting service providers (e.g., fuel terminals).

In order to establish a company level perspective on the environmental sustainability
activities, case study approach was chosen for this research. The case study was con-
structed with a qualitative exploratory approach to recognize ongoing trends and best
practices among the maritime logistics companies of South-East Finland. This was
achieved through number of semi-structured interviews, which targeted the logistics
companies in the HaminaKotka seaport complex. To create a holistic picture of the
multimodal transport chains taking place in this particular region, interviewees were
chosen from companies specializing in shipping, hinterland transports, multimodal lo-
gistics and forwarding. Especially, it was fruitful for the research to establish contact
with an umbrella organization, whose purpose is to do marketing for the member com-
panies (consisting of mainly port managing bodies, terminal operators, logistics opera-
tors and transportation companies) as well as to promote collaboration between those
otherwise separate actors in the common supply chains.

Two focal companies, in terms of the transport operations and their sustainability in
the HaminaKotka seaport complex, have been interviewed: The mentioned umbrella
organization and a maritime logistics operator. The umbrella organization has been the
initiator in promoting adopting sustainable development orientation for its member
companies in the seaport complex. The maritime logistics operator represents a voice
from the practice side, which is important to consider in instances such as focus shift
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Fig. 2 Total and transit throughput at HaminaKotka 2000-2019 (thousand tons; Port of HaminaKotka 2020)
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towards sustainability. The interviewee from the umbrella organization is the CEO of
said organization. From the maritime logistics operator, the manager of container oper-
ations was interviewed. Thus, it can be stated with confidence that the interviewees
hold insight on the studied subject matter. Each interview took approximately 45 min,
and followed a semi-structured protocol, where the interviewer had defined an inter-
view protocol, but at the same time let the interviewee conduct the direction of the dis-
cussion to enhance the exploratory nature of the research with possible findings that
were not considered in the interview protocol design. The umbrella organization’s rep-
resentative was interviewed at a site in Mussalo, Kotka, where many of the companies’
headquarters operating in HaminaKotka seaport complex are located. The maritime lo-
gistics operator was interviewed via online call.

In addition to the two interviews, one of the authors of this article shares their ex-
perience regarding the case of sustainability in HaminaKotka seaport complex. They
possess experience from extensive period working in a managerial position in develop-
ment of the seaport complex. The experience from this tenure consists of infrastructure
and traffic management development, for which along with economic and operational
efficiency, environmental sustainability acts an important role.

To support the findings from the interviews and the first hand experiences of one of
the authors of this article, as well as to map the general situation of company activities
following the SDG framework, we gathered secondary data from websites of companies
operating in HaminaKotka (e.g., annual reports). From the approximately 130 compan-
ies active at HaminaKotka, 96 had company websites available. These websites were
systematically studied in order to map the situation of sustainability communication
among the actors in the examined region. The systematic study comprises of firstly in-
vestigating whether the company has published a sustainability report from previous
accounting period, or any other form of sustainability communications. If a report or
other form of communication was found, the content of that communication was ana-
lysed. This analysis focuses on finding inclusion of environmental and social sustain-
ability in the communications, and if the SDGs have been used as a framework for
reporting the sustainability of the studied company’s operations.

Results

Experiences from managerial position in HaminaKotka

The governing body of HaminaKotka seaport complex arranges on-land transportation
in collaboration with the seaport operators with a goal to keep the traffic fluent, thereby
eliminating unnecessary emissions due to congestions leading to idle vehicles and ma-
chinery. Historically, congestions in truck traffic have caused significant amount of
emissions in the area, but the situation has gotten better. In addition, usage of less
emitting fuels has also contributed to diminishing emissions.

Regarding the emissions from ships, a traffic organizing system has been introduced
to HaminaKotka (same system is used in Hamburg and Helsinki seaports). This system
is used to optimize departure times of different ships. While many seaports have intro-
duced shore power for berthing ships, HaminaKotka currently doesn’t have such cap-
abilities. Furthermore, seaports in Finland are obliged to have an operating license,
which contain limits for allowed emissions. Considered emissions are divided into three
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categories: exhaust, emissions to ground and emissions to water. The emission limits
are enforced by mandatory traffic volume reporting, which is used to produce calcu-
lated emission amounts for the seaport. In some cases, the noise pollution is also mea-
sured and reported.

In addition to traffic emissions, the infrastructure related emissions are measured in
HaminaKotka. Energy consumption is monitored, and lighting optimization has yielded
reductions in that area. Also, produced waste is measured and reported. These are as
well included in the mandatory reporting for the operating license. The operating li-
cense as a framework for environmental sustainability in the seaport complex could be
considered one of the leading ones globally in terms of its comprehensiveness.

New infrastructure investments require an assessment on environmental impact,
which consists of comparison of different solutions from which the most suitable one is
chosen. Often the most technically and environmentally fitting option is also the most
economic one. In addition, newly build water infrastructure requires a special construc-
tion permit. Likewise, infrastructure construction projects are also subjected to similar
emissions measurement and reporting obligations as the seaport transport operations.

HaminaKotka seaport complex employs a quality system, which comprises detailed
instructions related to quality and environmental matters. Based on this system, differ-
ent codes of conduct have been designed for different operators, concerning environ-
mental and safety issues. Many operators also have their own quality and
environmental systems, some bearing different types of certification.

Interview results

The main topics which emerged during the interviews are presented in Table 2. The
discussions were mainly focusing on the current practices in HaminaKotka, develop-
ment of operations in the past few years, overall sustainability of business in the region
and the interviewees’ vision of the near future for the seaport complex. Due to the geo-
graphical location and history of HaminaKotka, transportation between Finland and
Russia remains as a highly relevant topic, even though this particular section of busi-
ness has gone through massive changes in the past decade. Moreover, while the logis-
tics field continues as a highly cost oriented industry, the interviewed companies
recognized relevance of sustainable development of operations and the unique position
that the region has in this regard to use sustainability aspects of their offerings as a
competitive advantage in global transport chains.

The hinterland infrastructure in the area has gone through extensive development in
the recent years. Both road and railway infrastructure in the area, and that of leading to
the HaminaKotka seaport, has seen substantial investments and development measures.
While the companies situated in HaminaKotka agree in unison that the infrastructure
development projects have been mainly successful, bottlenecks in road transport flows
have been occurring due to the lacking supporting infrastructure. Namely, the intersec-
tions between the European Route E18 (Stretching from Northern Ireland all the way
to St. Petersburg, Russia; in this research the eastern section within Finland, from
Helsinki to the border area, is considered) and smaller roads leading to cities and in-
dustrial areas have reportedly been the weak links in the transport chains. These
smaller roads enable cargo flows from inland industrial locations in South-East Finland
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Table 2 Overview of the topics emerged in the interviews

Types of handled cargo

Importance of wood industry. Metal products. Project
transportation.

Intermodal operations

Transport selection is a focal part of business.
Intermodality is an important factor towards higher
sustainability of transport chains (e.g., companies
selecting larger share of railway transport over road in
the total transport chain).

Finland and Russia

Challenges due to fading transit traffic through Finland
to Russia. Sanctions and counter sanctions between
EU and Russia. Sanctions had less impact on the traffic
in HaminaKotka, but the succeeding collapse in
Russian rouble’s value severely diminished cargo
between these countries. Russia is shifting from using
transit countries to own ports. Future of freight traffic
is uncertain, but potential is recognized to exist.

Sustainability

Transport mode selection between sea, road and rail is
one of the most important factors for environmental
sustainability of transport chains. Alternative fuels (LNG,
electricity) are not widely implemented in road traffic,
but electricity is seen as promising option for the
numerous short (10-100 km) transportations taking
place in HaminaKotka region. High Capacity Transports
(HCT) are increasingly utilized, and through load size
optimization, they contribute to the environmental
sustainability of operations. Sustainability is expected
to be driven by larger actors, who in turn demand
sustainability form their smaller partners. Social
sustainability of the operations is high, since the
Finnish laws and regulations are comprehensive and
strictly monitored in these matters.

Network of organizations

Logistics operators, forwarders, carriers, exporters,
importers. Road and rail transports are important in
the hinterland operations.

Highway E18

Important part of road infrastructure. Traffic flows well
on this highway but lagging development of the
roads connecting from inland to this highway (e.g.,
highways number 15 and 26) are creating bottlenecks
in the road freight transportation.

Current situation

Fierce competition has driven prices down, and
carriers’ offerings are pretty much on par. Due to
imbalance of imports and exports (much more
exports) in HaminaKotka, large amounts of empty
containers are delivered to the port (up to 40
thousand empty containers monthly). Maritime
regulations are not having a significant impact to
competition, although they are increasing the prices
for all the carriers.

Future directions

Adopt higher degree of digitalization to shift to more
efficient and transparent business practices.
Sustainable development strategies are becoming
more important. Focus more on value-adding activities
in logistics.

towards the coastal areas, hence the identified bottlenecks have significant impact on
the overall operational flow of HaminaKotka. In addition to road transport, these
smaller roads are typically used for travelling between the cities (e.g., commuting) in
South-East Finland.

As already established, the international maritime regulations drive shipping compan-
ies to considerably reduce sulphur and nitrogen emissions, which requires them to use
modern shipping technology. While the interviewed companies seem to be aware of
the stricter regulation, very few carriers stated extensive vessel fleet renewal to meet
the minimum requirement. However, the interviewed companies indicated to have
taken substantial measures to tackle emissions and enhance environmental sustainabil-
ity of their operations. These activities include cargo size optimization, transport mode
selection in intermodal transport chains, and HCT on road. HCT, in terms of Finland,
stands for road trains that have gross weight up to 100 tons with maximum length of
34.5m, and these vehicles are allowed to operate on certain roads, which can support
the weight and length of this type of vehicles. One of the interviewees stated that the
maritime carriers have approximately same level of environmental sustainability in their
operations, and the substantial differences in the transport chains are achieved through
hinterland transport mode selection. While road transport mode remains important

Page 9 of 15
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mode in the hinterland, feasibility of railway transports in the region is growing. This is
due to ongoing development of a railway connection from HaminaKotka to Kouvola to
allow higher volumes of cargo to be moved on rail instead of road in the hinterland
section of operations, which would decrease the amount of emissions originating from
road transports. The reduction of emissions by favouring railway mode is possible due
to the mentioned railway section being electrified.

Road transportation in Finland follows EURO engine classification, which sets a max-
imum amount of emissions acceptable depending on the vehicle’s year of manufacture.
This system enables fleet renewal activities to contribute towards environmental sustain-
ability, even if it is not the main concern for the investment. However, alternative fuel
technologies have emerged alongside the conventional solutions to enhance environmen-
tal sustainability while still providing adequate efficiency and economic feasibility. The in-
terviewees seemed to be indifferent towards LNG as a fuel for road transports. Not many
have considered this option, since there is not yet extensive practical proof for this alter-
native fuel’s viability in terms of costs, although the overall emissions seem to be lower
from LNG trucking compared to conventional due to the elimination of nitrogen oxide
emissions (Zhiyi and Xunmin 2019). Usually the road carriers are cost sensitive, and justi-
fication of the investment required for LNG fuelled truck can be difficult. Furthermore,
elimination of nitrogen oxides enhances the well-being of surrounding living beings due
to its characteristic of forming into particulate atmospheric matter dangerous to breathing
(Rao et al. 2012), thus promoting SDG #14. However, electric vehicles were seen as no-
ticeably interesting for maritime logistics companies, due to the required low to medium
range of autonomy for road transport mode as a supporting part of multimodal transport
chains in the studied region. Electric vehicles were seen as especially feasible for the short
distance (less than 100 km) transports taking place in the region of HaminaKotka. Inter-
viewees pointed out that these vehicles could be recharged during their loading and
unloading, thus mitigating operating range constraints typical for contemporary electric
vehicles. Moreover, this alternative would effectively eliminate all emissions during opera-
tions, i.e., remove emissions from the vicinity of roads.

As indicated by the interviewed marketing and collaboration promoting company sit-
uated in HaminaKotka, it is extremely difficult for individual companies to comply with
the tightening regulations on emissions, which indicates that collaboration between
separate actors in supply chains is vital for successfully easing the impact of the opera-
tions on environment. Collaboration in this context stands for exchange of information
on best practices, reporting environmental sustainability metrics of operations, and co-
ordinating operations to eliminate possible overlap or slack. Moreover, marketing is es-
pecially important to enhance the competitivity aspect of environmental sustainability
in logistics, since heightened awareness of customers could influence the logistics ser-
vice provider selection and enable justified premium in price for lower environmental
impact. Both interviewees concluded that larger actors would adopt sustainability mea-
sures first and disseminate them to their smaller partners.

Sustainability communications review
After examining the 96 available websites of companies operating in HaminaKotka, it
was evident that approximately 51.04% companies had regarded sustainability of their
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operations in some manner (e.g., offering sustainability reports or showcasing sustain-
ability in their value offering). Few of the studied companies had also established envir-
onmental sustainability as a driver for their strategy, communicating it as their primary
competitive advantage. Exactly the same share of the companies (51.04%) had targeted
environmental sustainability in their communication, whereas only 34.38% had also
emphasized social sustainability of their business. Moreover, 17.71% of the companies
had directly included SDGs in their sustainability communications, and all these com-
panies were larger enterprises with international operations. Detailed results concerning
the studied companies’ sustainability communications on their websites can be found
in Table 3. In addition to slightly over half of the companies who directly communi-
cated sustainability aspects of their business, numerous companies indirectly communi-
cated practices which ultimately contribute to the SDGs, e.g., efficiency of operations
through route planning, transparent communication, intermodal transport opportun-
ities or recycling of raw materials. Interestingly, only four of the companies (9.52% of
the companies involved in sea transportation) had openly regarded IMO’s tightened
regulations in maritime traffic and listed substantial actions to achieve compliance with
these emission regulations. Mainly, three approaches to the tighter emission regulations
were observed: using cleaner conventional fuels, sulphur emission scrubbers and LNG
fuelled vessels. Furthermore, many of the larger companies operating in HaminaKotka
were demanding certain degree of sustainability from their partners within the respect-

ive supply chain.

Discussion

Infrastructure constraint issues leading to bottlenecks in hinterland operations were
identified by the maritime logistics companies on the main roads leading to Hamina-
Kotka seaport, similarly as described by Thorisson et al. (2019) and Wagener (2017).
This case study reveals some recommendations for overcoming such obstacles. Intro-
duction of feasible new technological advances (e.g., alternative fuels) can increase the

Table 3 Overview of the companies operating in HaminaKotka seaport

Type of Share from  Sustainability Environmental Social SDGs as a part
organization the generally Sustainability sustainability of the
companies addressed in addressed in addressed in sustainability
operating in  communications communications communications communications
HaminaKotka (percentage from (percentage from (percentage (percentage
respective respective from respective  from respective
organization organization organization organization
type group) type group) type group) type group)
Sea 43.75% 57.14% 57.14% 33.33% 23.81%
transports
Road 27.08% 42.31% 42.31% 23.08% 11.54%
transports
Railway 26.04% 44% 44% 20% 12%
transports
Air transports  16.67% 43.75% 43.75% 25% 12.5%
Warehousing  20.83% 35% 35% 5% 0%
Other 40.63% 51.28% 51.28% 46.15% 17.95%
Total 100% 51.04% 51.04% 34.38% 17.71%

Some companies are involved in multiple different types of transportation and activities, which results in the second
column to add up higher than 100%
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environmental sustainability of the transportation in the area of the seaport complex
(Stalmokaité and Yliskyla-Peuralahti 2019). HCT could answer to these infrastructure
constraints by reducing the number of separate vehicles needed on the road for the
same amount of cargo (Bergqvist and Monios 2016). Recent focus on development of the
railway infrastructure at the seaport could ease the constraint currently stressing the road
infrastructure in the area. Furthermore, a wider catalogue of transport mode options can
enhance the environmental sustainability of the seaport complex due to decreasing the
emissions originating from the road transport traffic at HaminaKotka (Bergqvist and Mon-
ios 2016; Christodoulou and Kappelin 2020; Henttu and Hilmola 2011; Kelle et al. 2019).

Collaboration between the organizations within HaminaKotka, as well as their part-
ners outside, towards enhanced sustainability of business was highlighted in the inter-
views and to some degree in the sustainability communication of the studied
companies. As mentioned by Wang et al. (2020), some of the studied companies even
went beyond their own specific field in the pursuit for sustainability, i.e., contributing
to SDGs which are not in direct relation with their core business. In addition, it was
evident from the sustainability communication of the studied companies that some of
them are directly or indirectly contributing to SDGs, but they are not explicitly com-
municating it. Such marketing can be expected benefiting the overall performance of
the seaport complex (Papadas et al. 2017).

While the green initiatives of the studied seaport complex can substantially reduce
the stress of the operations on the surrounding environment, prestigious green port
status would most probably increase the freight flows through this port (due to pres-
sure from regulations as well as demand by customers and partners in the supply
chains, effectively favouring ports with a green status), thus making the operations
management more difficult. In order to benefit from the green port status, it is neces-
sary to brace for possible further challenges to mitigate the risk of reducing the green
port marketing strategy to “green washing” (Lam and Li, 2019) or the engagement to
SDGs to “rainbow washing” (Wang et al. 2020). This type of publicity would hurt the
image of the seaport and probably cause a decline in the freight flows directed to that

seaport.

Conclusions
The regulations concerning emissions are driving companies in transportation industry
to adopt environmental sustainability in their daily business operations. For many com-
panies, this could prove to be a challenge, since significant reduction of produced emis-
sions requires considerable investments to vehicle technology and operations
management solutions. Especially in maritime logistics, the sulphur and nitrogen emis-
sion regulations drive the vessel fleet operating at Baltic sea to be renewed (Inter-
national Maritime Organization [IMO] 2019; Ministry of Transport and
Communications 2016). Moreover, as the hinterland operations of HaminaKotka sea-
port depend greatly on road transport, ongoing emission reduction plans targeting road
traffic are forcing the affected companies to rethink their multimodal transport chains
with new technologies (e.g., engines using alternative fuels) and practices (e.g., favour-
ing railway in transport mode selection).

The port managing body and the companies operating in the seaport complex seem
to have identified benefits of environmentally sustainable image. However, if
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HaminaKotka seaport complex and related companies wish to enjoy the benefits of a
green port status, collaborative effort in environmental sustainability towards this com-
mon goal is required. Since the marketing benefits of green port status come from
companies favouring such ports in their supply chain design, neglecting the environ-
mental impact of operations could completely undermine any competitive advantages
or even diminish the seaport brand (Lam and Li. 2019).

UN’s SDGs offer a comprehensive overarching framework to control the sustainability of
operations in clusters such as HaminaKotka seaport; however, to conduct the operations to-
wards these goals, more specific company and operations level guidelines and agreements
are needed. Firstly, selecting the focal SDGs depending on the business practices and oper-
ating models of the companies forming the cluster is vital. After that, it is possible to pin-
point the feasible methods of enhancing the sustainability. It is important to note, that the
progress towards the target of SDGs should be considered as continuous process of im-
provement. Ultimately, maritime logistics companies should try to implement all the SDGs
to their strategy to ensure the achievement of their target (Wang et al. 2020).

The overall effect of the SDGs and orientation to green port operations can be seen
as positive on all three aspects of sustainability. Through targeting environmental chal-
lenges, logistics companies at the seaport can subsequently enhance the lives of the
workers and inhabitants of the nearby areas, and as the customers of the seaport are
becoming increasingly environmentally aware, the economic sustainability can be se-
cured. Moreover, while the larger multinational companies in the studied region have
integrated SDGs into their strategy, the collaborative nature of the effort needed to
achieve these targets requires contribution of the smaller, local actors. External forces,
such as regulations (Wang and Sun 2019) and sustainability demands within a supply
chain, are helping with the cause, but also intraorganizational forces, such as identifying
sustainability as a competitive advantage, are most probably required to convince com-
panies to adopt higher degree of sustainability in their activities.
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