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Abstract. Due to Globalisation in trade, the development of multimodado
shipments and the related transport needs have createdeaaf challenges. In-
terestingly, sustainability of multimodal freight transptidn is still subject to
minor consideration, on the grounds that economic interesfseguently posi-
tioned much higher than social or environmental objectiVhis proposed Re-
search plan is needed to assess whether and to whattbstentltimodal freight
system is achieving the results in the sustainability dimmaaseconomic, social
and environmental. Thus, it will carry out a critical apgahdf the multimodal
freight transportation sector to provide an up to date knowledghe sustaina-
bility challenges and the potential solutions through doctessarch. This paper
structured to present a review of existing literatumereight transportation and
multimodal freight transport highlighting the sustainabitibpncerns with multi-
modal freight transport systems. It also highlights #gyesgn knowledge with a
justification on the need to address these gaps for the systemction opti-
mally. It also covers the methodology that would be applredithe sources of
data that would be reviewed to ensure the aim and objectieeslearly ad-
dressed. The paper concludes by discussing the significanceeapirted find-
ings in the light of sustainability in multimodal freigharisport to the academia,
policy makers and the freight transportation industry.
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1 Introduction

This paper aims to present an overview of multimodagfiteransport system with a
view to highlighting the major sustainability challenges arel dkisting knowledge
gaps which must be addressed if multimodal freight transpast function optimally.
Multimodal freight transport can be seen as a combinatiseveral modes of transport
within a national or international transport operation, aimgut@viding doorto-door
services, under the charge of a single transport operatdrgplaraphrase the Brund-
tland Commission’s definition of a sustainable planet [2], it can be derived that a sus-
tainable multimodal freight transportation system is aesyshat meets the needs of
multimodal freight transportation today without compromisirgability of future gen-
erations to meet their own multimodal freight transpegdds based on Black [3]. Mul-



timodal freight transport connotes one transport operatoesamt all transport func-
tions, using various modes of transportation, under ontrami. While this creates a
certain level of ease in the contract and makes itle@sgersome, the sustainability of
this has to be considered. The effectiveness of thisaddnas to be taken into account
as well as the general environmental impact caused tssigode as well as potential
options and alternatives. The upsurge in the flow of knaydedoods, services as well
as resources among nations which has occurred as a by-prbgietiadization (inter-
action coordination of world economies) has led to a niagoease in transport activity
over the years [4, 5]. This has impacted the environnmeséeveral ways including
increased economic activity, fluctuations and changes wuptimn location and de-
velopments in the types and modes of transportation néedegport global trade.

The transportation framework is one of the key facilimudrtrade logistics. In de-
veloped countries, organizations experience the bestitsgestd transportation ex-
perts, frameworks, and infrastructure in the world,tbist may not be the same in de-
veloping countries due to outmoded production, distribution apglyg systems; poor
transportation infrastructure and inefficient third-paransportation; bureaucracy; po-
litical instability; and shortage of investment funds [Blansportation expenses are
higher when managing shipping materials in international tradéodioag distances
[7]. As expressed in the Action Plan for Freight Transpogistics [8], logistics is 'the
oil in the EU's financial machine'. Economic actiestirely on logistics coordination to
supply materials to industry and to move items along the organization’s network and in
the long run to the final consumer, developed or develapatign notwithstanding.

This paper presents a review of existing literatur&eight transportation and mul-
timodal freight transport highlighting the sustainability amms with multimodal
freight transport systems. It also highlights the gapsowkedge with a justification
on the need to address these gaps for the system tmfunptimally. It also covers
the methodology that would be applied and the sourcegatitat would be reviewed
to ensure the aim and objectives are clearly addreBseghaper concludes by discuss-
ing the significance of the expected findings in the lgftgustainability in multimodal
freight transport both to the academia and the freighsprartation industry.

2 Literature Review

Every transport system has its own complexities whicluioas a result of the multi-
dimensions of hardware being used (vehicles and supporthagtinicture) as well as
social nature of the organisations and people involved.tymsof complexity can be
multiplied with the use of multiple modes with the asgecianterface with several
regulatory bodies, legislative bodies, financial systeewhnology, service providers
and varying human behaviours. Several studies have stavmultimodal transpor-
tation evolved as a combination of numerous transport nadahesi at improving trad-
ing efficiency [1, 9]. This combination further complexties use of multimodal freight
transport, resulting in both positive (short transport tindyeed cargo damage, inven-
tory reduction, improved quality of freight) and negativefdty, traffic congestion,



infrastructural damage, fuel consumption, air pollutionseeitc.) effects on sustaina-
bility issues.

Thus, with these challenges of complexity and sustaityabffiects, it becomes im-
perative for organisations to incorporate sustainabiliyeligment frameworks into
their corporate governance to cover such aspects agmitowability, technological
feasibility, social and environmental sustainability loéit operations [10, 11, 12].
Hence, at this point it is important to provide a catiunderstanding of how freight is
transported and the major stakeholders within this industry

21 Freight Transportation

Russo and Comi [13], while analysing urban freight transpontaargued that there
are two main freight movements. These are elucidatéullaws:

(a) End-consumer movements: These movements occur wightfis moved by
the end-consumers (private or business customers) thatagerand consumes the
goods. That is, freight movement is conducted by generihasecs who buy items
from a shop, and then transport them to a different ptheee the goods are consumed.
Russo and Comi [13] opined that in this type of movement, itiadyypothesised that
end-consumer is the decision maker.

(b) Logistic movements: For logistic movements, freigis to the facilities where
it is delivered to the markets for producing other productsdg)oor services (i.e.,
freight movement from the warehouse to the retaileguor directly delivered to the
end-consumer/customers. It involves several decisidteraand functional relation-
ships in the trade schemes. These include: (i) Trade wiitmoy contact points (di-
rectly), e.g., online shopping and direct delivery to eadsumer (ii) Trade with one
contact point (the retailer); where the producer engagwgorks of retailers to access
the target market (or consumption zone); and (iii) Trade mitihhe than one contact
point usually employed to consolidate or deconsolidatedtd: [These trade scheme
aims to reduce the cost of logistics and transportation.

2.2 Multimodal Freight Transport

Several authors have explained the concept of Internationkiliddal Transport in
different ways, however, the most legitimate definitiorthaf term is provided by the
United Nations Conference on Trade and Development (UNCT24)) The 'Multi-
modal Transport' concept is viewed as a combinationwefraktransport modes uti-
lized as a part of a national or global transport op@rativhich offers doote-door
services, under the obligation of one single transport tpeiE3]. The 'Multimodal
Transport' term was initially used by the UNCTAD on Intaoval Multimodal
Transport of Goods in 1981 [15].

The person or organization in charge of the whole ageris called a Multimodal
Transport Operator. By definition, the Multimodal Transpgrefator is any individual



who by him/herself or through someone else or other org@ons, closes a multi-
modal transport contract and who acts as the principafsian agent or for the benefit
of the consignor or of the carriers partaking in the multiad¢ransport operations, and
who accepts accountability for the execution of the ageae [14].

The Multimodal Transport Operator is responsible (in a lasdunkse) for the whole
carriage, despite the fact that it is performed by a fetindit methods of transport (by
rail, water and road for instance). However, the Multimagalrator does not need to
own every one of the methods for transport and in pradyipeally does not, carriage
is frequently performed by sub-carriers (often calledegmal terms, "real carriers").
Rawindaran et al. [16] likewise certified that the expressitthrough transport”, "con-
solidated transport”, "mulpurpose transport" and “multimodal transport” are alto-
gether utilized as a part of the setting of cargo movefnamtbeginning to end, essen-
tially including the use of containers. These four teamesfundamentally the same in
significance, that is, the transportation of goods byentban one mode of transport
and a through single cargo rate contract.

The rise of the container technology and of the multimweakport originated from
and facilitated increasing international trade [14]. The ideatefriational multimodal
transport covers the doto-door movement of goods under the duty of a solitary
transport operator, though the idea may not be new, dtidigea part of the late 1950s
by Malcolm Mclean and his trucking operation [17, 18].

Containerization adds to a higher productivity in theaadement of multimodal
transport operation. Keeping in mind the end goal is to accdmgffisient and effec-
tive multimodal transport, intense co-operation andrectration among transport
modes are important. The emergence of containers lleaged for a global reach
through an expansion in trade volume with increment of operataffestiveness,
which allows Multimodal Transport to be used in most glttaasport operations [19].
Hence, advancements of standard units, including icanga with enhanced ease of
transfer, support Multimodal Transport. Preceding United diatiformalization of
Multimodal Transport in 1980, the phrasing has experienced alases of changes
before it acquired its official status by the UNCTAD/ICC in 1992.

The development of multimodal cargo shipments and the detedasport needs
have created an extensive variety of challenges that atéymoticeable in metropol-
itan and urban locales. These challenges are genesadlyesult of capacity and sus-
tainability requirements of the present distribution franméwof which capacity is
adknowledged as a genuine test for policy, planning and strdteghye use of a single
mode of freight transport, the sustainability challengesskgatly more specific in
comparison to multiple transportation modes. For with theofisead transport, the
challenges may include congestion, emission of GHGs su€i©aand utilization of
space and these would be different from the challenged trsportation which may
include noise pollution among other challenges [20, 21, 22]. rdow to the
Oslo/Paris convention (for the Protection of the MaEmnmeironment of the North-East
Atlantic) (OSPAR Commissiorf23], sustainability concerns for sea freights border on
such issues as the consequences of consumption of noreldaduel sources, SO
emissions (both at the ports and at sea), dischargwaf§eeand garbage, contaminants
from ballast water, space occupation which has the fateminterfere with the natural



ecosystem and habitats, ocean acidification and fluohmbf pH levels due to GO
and SQ emissions; whereas with air transport the sustaihadifilallenges may include
noise, contamination of land, incidental pollution of@vatind habitat disruption [24].

Thus, it is expected that multimodal freight transport whigtoiiporates various
combinations of the modes of transportation highlighted @lbawld feature the spe-
cific sustainability challenges identified/associatechveich mode of transport and
their associated actors to ensure that end users réeeivdesired product and service.
This implies that the issue of sustainability shoulglaeed at the forefront of multi-
modal freight transport especially as there a lot mactofs to be considered and ad-
dressed if multimodal freight transport is to be operateinaftly. This view is sup-
ported by Carlier et al. [9] who argued that the aggregated perfoerodaanultimodal
transport system cannot be fully understood from the seplpsrformances of the
component systems. Interestingly, sustainability a§fretransportation is still subject
to minor consideration, on the grounds that finarinigrests are frequently positioned
much higher than social or ecological objectives. Howeecontamination, commo-
tion discharges and infrastructural degradation, princigmiiyght on by heavy duty
vehicles, ships and trains, occur at a specific cost terthieonment and societyalso
the exceptional need for space at major passage areasarehousing, vehicle opera-
tions, trans-shipment, or the storage of containershaduie not in use [25]. This im-
plies that researchers need to consider if the multinfoeight system is effectively
achieving the results for which it was set up. Andig,itat what financial and environ-
mental cost. Are the current practices sustainablél ahd what future effects will
multimodal freight have? What are the current industryfirestices in other countries
and are there alternatives? These and other importarttomseare expected to be an-
swered in the course of this research.

2.3  Sustainability in Multimodal Freight Transport

The World Trade Organization says that globalization aretriational trade provide
long haul relationship between economies where otity éias the capacity to impact
on the management of an element occupant in anothesragd@6, 27]. Thus, global-
ization permits organizations to pick up international expeaaecessary for survival
in today's dynamic business world and allows countriesragions accomplish eco-
nomic development. Notwithstanding, neither Internatidreade nor globalization is
conceivable without transport as trade and transport agpdanably connected: effec-
tive transport administrations are essential to succasséuhational trade. Remarka-
bly, international trade comprises of utilizing more thanraonéde of transport for some
interfaces and modes are explored during the time spenhgumérchandise starting
with one country then onto the next.

According to Russo and Comi [13], there is a recentdvaiv focused on setting
out and clearly outlining sustainable development stratetiesigh which to contin-
ually deliver long-lasting improvements in quality d&liThey argued that this could
be achieved through creation of sustainable communitieare able to manage and
utilize resources more effectively and efficiently. @lsustainable development can be



achieved through the identification and use of the ecabgitd social innovation po-
tential of the economy, thereby ensuring economic pritgpenvironmental protec-
tion and regeneration, as well as social cohesiorstatility. But what really does it
mean to have a sustainable multimodal freight trandpmrtaystem?

In multimodal freight operations, this implies that sushility practices observed
using one mode of transportation or with one sub-carrier mioiasecessarily lead to a
total sustainability in the whole transport systenthas implies the use of various
modes and several carriers. Hence, sustainability peactitust be evenly applied
throughout the multimodal freight system. This raisesaguahility issues in and of
itself about the effectiveness and efficiency of multimddzght transport especially
in the achievement of business viability and ecowatevelopment, so this leads us to
ask the question, does multimodal freight transport achigvected results and with
what financial and social implications? However, whalddressing this question, we
should also ask what the effect will be on the enviremm

The use of multimodal freight transport implies the ofsearious carriers, various
transportation methods and the involvement of sev@ganisations scattered in sev-
eral countries and locations. This connotes that varyiagtipes amongst the various
actors, for the various modes and in the different iogaf his leads to the question,
what are current industry practices in comparable couraniésegions? This has cre-
ated a necessity for this research to fill in the Kedge gaps in this regard by offering
the most complete and comprehensive answers to fouoljegtives and questions
within this theme, which include:

e Does multimodal freight transport achieve expected resuitsvih what financial
and social implications?

e What are current industry practices in comparable courarnidsegions?

e What are the future effects of multimodal freight transporthe environment and
businesses?

e Are there any alternatives to current and future freigintsport practices?

3 M ethodology

The research will use a case study methodology whiotvsalthe researcher to carry
out a thorough investigation. Case study as a resear¢todotigy looks into and
searches through reports of past studies, permits theigatest and understanding of
complex issues. It is a powerful research technique usedabpahen a comprehen-
sive, thorough examination is required. It is viewed aastniment in numerous social
sciences, the role of a case study strategy in resaarshdut to be progressively no-
ticeable when issues concerning social sciences [28], émtu¢a®], and challenges
affecting specific communities [30] are being investidaldus, this method will allow
for interactions with the participants in order to gaigess to the participants social
meaning. The research will also employ the use of inglesiert interviews to trian-
gulate findings.



Both primary and secondary data will be applied in thidysto fully address the
research questions and objectives. This research will oatrsemi structured inter-
views to allow in depth discussions with participantshasprimary method for data
collection. The research will also review documentiéséesd in the section for sources
of data as the secondary data collection method. The adagdtmultiple data collec-
tion methods and techniques will allow for the differeneagesh objectives and ques-
tions to be fully explored.

In the first stage of the work extensive analysis of avéxl@/ork and qualitative
data from different international organizations willused to build the background of
multimodal freight transport, with focus on the United Kiagd(UK) in relations with
its trade partners in the European Union, given the cuBmxit context and Nigeria
for a comparison between developed and developing counteéssdB®n the data col-
lected, comparative analyses will be made with dataatetlén the next stage, in order
to shed a light on several research questions.

The second stage will capture data obtained from oésenvof actual industry sit-
uations in different cities within the UK/EU and Nigeiin order to find out how to
develop a framework that would offer the best course asraititerms of the efficiency
and sustainability of freight transport. In addition, thesgy/be qualitative interviews
several industry experts who may be willing to participate

4 Sour ces of data

The accessibility and availability of relevant data the most vital aspects of any re-
search, and in this proposed study it is expected that relg@ataninay be scarce prob-
ably because not so much research has been previongyrdihis area. Thus, the data
sources that will be consulted include:

e Research and datasets from industry experts and organisaitioimsEU countries
and partner countries.

e Secondary data from researches carried out by scholades/eloping countries as
well as the United Kingdom.

e Data set from UNCTAD, World Trade Organisation (WTO) attter relevant in-
ternational organisations.

Primary data from multiple case studies will consigteshi-structured interviews with
senior managers (industry experts), direct observations stodit@l data from relevant
multimodal freight organisations.

5 Conclusions

Though environmental sustainability is only one aspetttefriple bottom line effect,
it is important across all industries of human endeavoutegseed to show commit-
ment to making their operations environmentally sustainalld meeting consent



standards relevant to attaining national and internatiegélation protecting the en-
vironment [31]. When operations of companies pose thredtarof to human health
or the environment, precautionary measures should be ¢zkenwhen cause and ef-
fect relationships are not fully established sciergtific[32]. Thus, such companies
must undertake adequate and satisfactory risk assessmenslanthnagement ap-
proach for their operation beyond regular environmental @ngssessment require-
ments [33]. Thus, it has to be adopted as a key elementliwy gecisions concerning
environmental protection and management of such congpanie

In view of the above, this research contributes to th&tiegi body of knowledge
which future researchers and academicians can build uphentesearch is of great
significance to policy makers and industry representativéfee transportation and lo-
gistics industry. It also draws on the findings from putlans in the field to present
the state of knowledge regarding the operation of the fraighstry. It is evident that,
even though these studies have highlighted key aspectsigfftfiservices and have
establish some key framework upon which the sector hasregetated, there are,
however, existing gaps in knowledge with regards to thetaféeess and efficiency
in its application as a viable business model and adedo@ltto be utilised to drive
economic development. These must be addressed if frggihations are to be con-
ducted with a sustainability consciousness.

Thus, it is imperative for more research to expand oniegikhowledge in attempt
to find out if multimodal freight systems are effectivabhieving the results for which
they were set up. And if they are, at what financial anitenmental cost are these
being delivered? Also, are the current practices sustainablié? and what potential
future effects will multimodal freight have? What are therent best practices in other
countries and are there alternatives? The resulting iaftmmwill be of immense
significance and benefits especially to the majketolders within the industry. This
is because this information will create a more traresypaolicy framework which runs
on an environmental sustainability consciousness adoptad industry-wide frame-
work. Finally, the importance of sustainability cannotoleremphasized and this re-
search positions to provide at the very least, moosvledge and potentially impact on
future policies to be made in the transport and logistitssiny.
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