SEVENTH FRAMEWORK PROGRAMME
SST-2007-TREN-1 SST.2007.2.2.4. Maritime and lotigs co-ordination platform
SKEMA Coordination Action

“Sustainable Knowledge Platform for the European Maitime and Logistics Industry”

WP No 2 —SKEMA Consolidation Studies

Task 2.3: Safety Security and Sustainability Cajiads
T2.3.3:Sustainable Transport

SKEMA Index: SE3.3.3

Responsible partnedd GOT

Contributing partner:

Planned Submission Date: 31/12/2008

Actual Submission Date: 31/10/2008

Distribution group : Consortium

Dissemination level PU (Public)

Contract Number: 218565

Project Start Date: 16" June 2008 End Date: 15" May 2011
Co-ordinator: Athens University of Economics and Business

© SKEMA Pagel of 15

1@y /2009



Document summary information

Version | Authors Description Date
0.1 Catrin Lammgard (UGOT) Initial Draft 6/08/08
0.2 T Tait - ILS Review 9/08/08
0.3 Catrin Lammgard (UGOT Second draft 21/8/08
0.4 Catrin Lammgard (UGOT Final draft 17/01/09
1.0 Catrin Lammgard (UGOT Review Process and 10/07/09
Final Version
Refinements following reviews 20/08/09

Quality Control

Who Date
Checked by Task and WP Leader
Checked by Peer Review ILS, NECL
Checked by Quality Manager
Approved by Project Manager Takis Katsoulakos 109
Disclaimer

The content of the publication herein is the selponsibility of the publishers and it does notassarily represent the
views expressed by the European Commission oeftsces.

While the information contained in the documentsaleved to be accurate, the authors(s) or argrgthrticipant in
the SKEMA consortium make no warranty of any kinthwegard to this material. Neither the SKEMA Coriaim
nor any of its members, their officers, employeeagents shall be responsible or liable for negligeor in respect of
any inaccuracy or omission, or for any direct daitiect or consequential loss or damage caused byiging from any
information herein.

© SKEMA Page} of 15 1av/2009



Contents

L@ 0= od 1LY PP 4
Target StAKENOIURIS. ... ...ttt b e e e e e e e e e e e e aeaeeeeeennnee 4
L€ (0 FSST=T Y/ (=1 0 S 7 4
Y 0] o] o Y= T o PSR 5
Specific issues and topiCs t0 be addreSSed..........cooiiiiiiiiiiiiiiii e 5
Strategies for sustainable transport regardingtimeitranSPOItS..........ueeeiiiiiieeee e 5
The valuation of environmental factors among shigpe............ooovvvviviiiiiiiiii e 7
Practical classification of shippers based on thaimation of environmental factors ................. 9
Review of empirical material on valuation of envineental aspects in buying behaviour....... 10...
Large survey of Swedish ShIPPerS ... 10
IMIOSES . ceeiiiii ettt ettt et 2244 e ettt e e e e e R R bttt e e e e e beee e e e R b et e e e e e e e e nnaeeeeeeeeanrrnees 12
SEA AN WALET ...ttt et e ettt e e e e e e e e e e e s s s s e e e e e ee e e e e e e e e e e s e bbb bbb bbb e e e e e e 12
e O ] N 12
Best practices for sustainability management fot, ghip and logistics operators.............cceuw 13
(@] [0 11 5] o] o - PP PPPPPPPPPPPRPPR 13
] (=TT [oT L PO PP PPPPPPPPPPRPPPPR 14

© SKEMA Page$ of 15 1av/2009



Objectives
Environmental arguments in the marketing of intedaldransport have not been used to their full

potential in practice. A number of research stuti@ge recently focused on this area and a number
of surveys and projects like PROP&re beginning to shed light in this area. The atbje of this
study is to establish a conceptual model that pm@tes shippers’ transport characteristics,
decision processes, buying behaviour and choiderieriin order to identify the conditions and
opportunities for using environmental factors ie tmarketing of maritime intermodal transports.

Market segmentation and differentiated marketinilva considered.

Target Stakeholders
« Shippers and freight forwarders on how they infeeeshipping lines to act in a sustainable

direction

e Transport operators, particularly ports and shigl dogistics operators, on how they can
improve environmental performance in order to nteetenvironmental demands from certain
customer segments among shippers.

« Policy makers to select an appropriate set of atdis to support decision making.

Glossary terms
In marketing, product differentiation can be usedabseller emphasizing and promoting product

characteristics that differ from competitors™ alives. One opportunity is to provide a maritime
transport that is superior from an environmentahpof view to these customer segments that
consider this an added value. However, informatedbout how different shippers valuate
environmental performance is needed. A review séaech, surveys and projects may contribute to
this.

! The Potential for Water Freight in the UK — A Sunaf Business Attitudes and Opinions” , A Report3sa & Water (2006) for
the Department for Transport
2 PROPS- Promotional platform for Short Sea Shipgind Intermodality www.props-sss.eu
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Approach
The work is based on the research carried out dgirCleammgard at UGOT for intermodal rail-

road transport. The maritime transports often havealue-adding dimension regarding their
environmental performance per ton kilometre, sintitethe intermodal rail transports.

The report starts with a literature review, alonighvan examination of contributions by related EU
projects and other relevant studies. The relesmuteis for marketing strategies are identified and a

model is presented together with recommendations.

Specific issues and topics to be addressed
a. Srategiesfor sustainable transport regarding maritime transports
b. The valuation of environmental factors among shippers
c. Practical classification of shippers based on their valuation of environmental factors
d. Review of empirical material on valuation of environmental aspects in buying behavior
e. Best practices for sustainability management for port, ship and logistics operators

Strategies for sustainable transport regarding mariime transports
In marketing, product differentiation can be usegdabseller emphasizing and promoting product

characteristics that differ from competitors™ aleives. One opportunity is to provide a maritime
transport that is superior from an environmentahpof view to these customer segments that

consider this an added value.

Value can be considered from different perspectmed the most obvious one has to do with
finances. The fundamental purpose of a businets bsiild financial value, i.e. to earn more than
the cost of capital. However, thstakeholder value is based on the view that a company has
responsibilities to many stakeholders, not jusestars, including employees, customers, suppliers,
society and the environment. (Mathur and Kenyon71.9®Bhis is in accordance with the stakeholder
theory (Freeman 1984) that has been applied to@mwvientalism in business in various studies.
Fineman and Clarke (1996) identified the pressuoenf‘green stakeholders”. Banerjee et al. (2003)
identified four important antecedents to “corporamvironmentalism” where environmental
concerns are integrated into a company’s decisiakimg process: public concern, regulatory
forces, competitive advantage and top managememtnatnent. Waddock et al. (2002) found that
demands for managing responsibly derive from tlyeeeral sources: primary stakeholders (e.g.
owners, employees, customers, suppliers); seconddakeholders (e.g. NGOs, activists,

communities, governments); and general societaldgeand institutional forces. In sum, the
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pressures from various stakeholders force compawigske an active stand in environmental
issues. This includes companies offering logistiesvices, which play a vital role in all supply

chains.

In the customer perspective, value representstthibudes that companies provide through services
and products, to create loyalty and satisfactiotangeted customer segments, and also including
image. Environmental aspects are attributes ofaasport service that may affect the company
image. However, not all customers are intereste@nmironmentally better transports, but by
identifying those who are, target groups for mangtof these transports can be defined, and
environmental considerations can be used as a ¢aivpadvantage in selling freight transports. In

a marketing perspective, customer value is essentia

Environmental marketing is a balanced approachotial technological, economic and physical
aspects of businesses and societies, but it shmuldcognized also that consumers and societies
have multiple and sometimes conflicting wants aedds. This last point is relevant to have in
mind regarding the marketing of environmental atpeaf freight transports. In marketing
strategies, differentiation can be used based ®mulalysis of potential target groups since theze a
many stakeholders interested in minimizing negagireironmental effects from freight transports;

politicians, creators of public opinion and last bat least, the public.

Is environmental product differentiation possible? Reinhardt (1999) has proposed five vedys
integrating the environment into management andafrthem is through product differentiation.
The idea behind environmental product differentiatis that companies create products or employ
processes that offer greater environmental benefitsnpose a smaller environmental cost than
what those of the competitors do. This can raige dbmpany’s costs but may also permit the
company to raise prices, to capture additional etaskares or both. Three conditions must be met
in order to successfully implement environmentaldoict differentiation. First, one has to identify
customers that are willing to pay more for an emwinentally friendly product. Second, one has to
communicate the product’s environmental benefitg anredible way. And third, the company has to
protect itself from imitators long enough to pradit the investment made. This analysis is based on

the marketing theory of sustainable competitiveaauiage

© SKEMA Page} of 15 1av/2009



The valuation of environmental factors among shippes
The marketing of freight transport services have tmportant features: it concerns services and

professional buyers. Some differences from goaglghat services are generally produced after
selling them and that services qualities can ondy dvaluated after purchasing and during
production-consumption (Zeithaml 1981). Webster7@)9summarized sources of uniqueness in
industrial marketing; including product complexity,high degree of buyer-seller interdependence
and complexity of the organizational buying proceRse professional buyers buy at the quality
levels the organization needs and usually negotiatgracts with particular suppliers for a period,
often 12 months that are revised every year. Alprobn studying industrial markets is whether to
consider the firm or the individual buyer as theisi®en-making unit but Webster (1968) pointed
out that both must be considered. This is apple#bkhe logistics managers as an individual buyer,
whose attitudes towards e.g. environmental aspewyg affect the freight transport buying
behavior.

It is not only a transport service to be sold bdtiction, where the core service is to transport
freight from point A to point B in the right timélowever, there are other service quality aspects of
interest, and among these can the environmentaktspf the transports be positioned. In reality,
environmental concerns are taken into account wieaght transports are purchased to a various
extent. In Sweden, there have been a few studi¢isisrarea (Bjorklund 2005; Lammgard 2007).

One practice established is e.g. the use of enviemtal evaluation forms (NTM 2005).

The transport buying companies constitute the denfi@nfreight transports and it is normally the
shipper that purchases transports to customerst\Wunn (1994) showed in a model how logistics
decisions interact with other business functiorss @ncluded that logistics managers play a critical
role in a company’s environmental management progb@cause their decisions have a direct
impact on the environment e.g. choice of transpaode. Shipping do have an environmental

advantage in many cases.

The main actors involved in the transport chain e seller of goods (shipper), the freight
transport provider (forwarder) forwarding the figigo the buyer (receiver). The environmental
factor is one, among many, of shippers” transpamtice requirements. This is shown in a process-
focused model based on marketing, logistics, pwiadgaand environmental management for the
marketing of environmental advantage in freighbsgortation (Lammgard 2007). It can be used as

a tool in analyzing how to create customer valuefifeight transport buyers. The customer value
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created is then considered by the shipper togetfiter the price. In the end, it is ultimately the
shippers’ choice.

The shippers’ transport service requirements arsedaon their logistical, economic and
environmental needs (valuation of environmentaldia). These demands are put on the transport
sellers and brought into their marketing contextisTcan be used by promoters and marketers of
transports based on environmental advantages. ddelmhows that customer segmentation can be
used in a differentiated marketing strategy inatgdie.g. transport service differentiation and
marketing communication with different segmentse Tasult is customer value for the shippers,
which is weighted together with price (originatifrgm the transport sellers’ service production
context), which enable the shippers to make a tihalce of transport seller(s).

Shippers Transport sellers

Marketing
context

Environmental Degree of
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Figure 1: The marketing of environmental advantages in freight transportation (source: Lammgard 2007)

A customer segmentation of shippers was made m ghidy by Lammgard (2007) based on
company size and trade of business in the firgiestand then further by classifying them based on
their environmental needs, their priority of priead their potential for intermodal road-rail

transports. The results show that the target gréapmarketers of intermodal road-rail transports
based on environmental arguments would mainly Ibgelananufacturing companies, but also

medium manufacturing companies and large wholesatganies.
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Even thought this model was produced for intermadald-rail transport, it can also serve as a
model for environmentally better-performed seadpamt. The valuation of environmental factors is

critical in the marketing since the preferencesstitute the demand to be met.

Practical classification of shippers based on thewaluation of environmental
factors

A valuation of environmental factors brings measwgts problems since the environment is a
collective good that do not normally has a marketep In studies it is often measured by using a
Stated Preferences method. Another way is to use $gpe of classification of groups based on
their position in an index. This was for exampl@edan Lammgard (2007) where the survey
responses were used for segmentation of respordmganies in groups based on size. This
resulted in a marketing priority matrix (see Talétow).

Segments (stratum)  Potential for  Environmental Priority of Total
intermodal needs price marketing
road-rail priority
transports
Small wholesale Low Low High Low
Medium wholesale Low to Medium Medium Medium Medium
Small manufacturing Medium Low to Medium Medium Medium
Large wholesale Medium High Low High
Medium manufacturing High High Medium High
Large manufacturing Very high Very high Low Highest
Total all Medium Medium Medium Medium

Figure 2: Priority matrix based on shippers’ needs a nd preferences, and a resulting total marketing pri ority for

marketing efforts of intermodal road-rail transport s based on environmental advantages (source: Lammga  rd
2007)

The environmental needs and the priority of priceag shippers in Sweden can also be applied
and used in shipping. This is when it is prover ghghipping company can offer an
environmentally better alternative than road.
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Review of empirical material on valuation of envirmmmental aspects in buying
behaviour
There are various empirical surveys ranking desidaxctors in freight transport based on their

importance to shippers. However, it is importankéep in mind that the logistical decision-making
process is complex and a simple ranking of faateay not give the whole picture. The purchasing
process is many time a two-step decision-makinggs®. First, there are a few criteria that have to
be fulfilled before the seller of transports candbected at all. These criteria can be a minimum
level of environmental performance for example.eAfthis pre-selection, price is usually the main
factor for the selection. Now, when confronted bsaaking question on importance then it can be
difficult to for example state the importance ofvieanmental considerations in the decision-
process, since it is a pre-qualifying factor. Néveless, the stated importance of different factors

does give useful information.

Large survey of Swedish shippers

A large survey (Lammgard, 2007) was based mainlyaorextensive surveyconducted among
Swedish shippers i.e. persons responsible for pging transports in manufacturing and wholesale
companies in 2003. All companies in the sample8if0lwere contacted by telephone in order to
find out the proportion of units in the sample thats in the target population i.e. had outbound
freight transports exceeding 150 kilometers. Tihgdasized companies included all ones in Sweden
and a stratified random sample was made in the sthes of companies. This resulted in a random,
stratified sampléwith a total of 1,154ocal units in the target population. The numberasponses
was 567 and the final response rate was 49%, dwmrgh it was much higher among the larger
companies with more than 100 employe€hese groups have the largest volumes of freight

transported.

The starting point was to establish what weightpgérs attribute environmental aspects in

comparison to other aspects. This was in focugrindata analyses conducted on the survey data:

Firstly, the importance of four factors was evaluated whkelecting transport solution: price,

transport time, on-time deliveries, and environragefficiency. Price was valued the highest in all
groups and was most important for smaller companfibe environmental efficiency (represented
by emissions of carbon dioxide) was taken into antdo a higher degree among those with more

than 100 employees (i.e. the large and medium naatwing companies along with the large

% The survey was carried out with Bernt Saxin amthdd-lodén,.
“There was a simple, random sample within eachustrat
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wholesale companies), where large manufacturingpemmes stated the highest proportion (10%).
The shares among the other groups of companiesha#frthese sizes, or less. The calculated ratios
between the points attributed poice and to environmental efficiency showed tiat willingness

to pay for environmental improvements of the shippieight transports varied. Those who scored
highest on importance of environmental efficien@revthe least price sensitiviso, the size had
also a greater impact on the willingness to pagm tthe trade of business among the manufacturing
companies. The companies with less than 100 emgdogee more price sensitive, but those with an
EMS show a much greater willingness to pay i.e.rtdt® that was 2-3 times higher than those

without one.

Secondly, the respondents were asked to attribaightvto each of 31 listed items when selecting
transport provider on a seven-degree semanticrelift@l scale A Principal component analysis
resulted in a seven factor solufoithe analysis shows that ‘Basic aspects’ wereedrke highest
(where item means showed that “keep to time agupen” and “fulfills its commitments” were at
the top of all 31 items, as reported in Saxin é2045), but ‘Price’ were also highly required b th
shippers. ‘Relational aspects’ were more importaain ‘Loading/volume’. Not far behind, the
factor ‘Environmental aspects’ was ranked highaentboth ‘IT and additional logistics services’
and ‘Modal aspects’. However, three items that wouate to the environmental impact of the
transports were included in the factor ‘LoadingMMak’ instead: “offers coordinated shared
deliveries with other companies in order to redeogpty load transports”, “can coordinate our
inbound and outbound transports”, and “has a hagldihg factor of freight”. The item ‘Price’ was

highly valued by all.

Also in this analysis, the large and medium marufaney companies along with the large
wholesale companies (i.e. companies with more fltdhemployees) received the highest mean on
‘Environmental aspects’. The companies with moentthO0 employees were responsible for 72%
of freight equivalents weight sent.

This survey was conducted in year 2003 and thevamke of the environmental aspects of
transports has increased. One of the main transppgliers in Sweden, Schenker, noticed in 2008
that their Swedish customers mentioned this faakomumber one when they were asked what

would be the most important factor in the futureevi®ously, the environmental factor had been

®> where 1 equaled very low importance and 7 equaeg high importance
® explaining a total of 55.7% of the variance
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more or less on a seventh place. Therefore, alegsrconducted contribute to the complex picture

of the demand in the countries in Europe.

MOSES

In the MOSES project, a survey of shippers andjfrieforwarders put forward eight predetermined
transport attributes that the respondents rankew @ them concerned “environmental impact”
(COy) It receivedhe lowest ranking among the attribute® (Bace) but it was ranked higher in the
evaluation of intermodal transport (including S8 in the evaluation of road-only. The decision
makers opted for solutions with lower environmenmtapact as long as it is free of charge or for
marketing reasons. However, the environmental impeas recognized as an attribute giving
intermodal transport advantage over road-only. ddreclusion was that this attribute was currently
not considered in transport decision.

Sea and Water

Sea and Water (the UK’s Shortsea Promotional Ceoatrgied out a survey “The Potential for
Water Freight in the UK-A Survey of Business Atties and Opinions”, measuritige attitude of the
users of freight services with respect to wateadrand rail. The results of this survey were basethe
replies of these 187 companies in the UK whiches@nts a 5% response ratbe results showed that
70% of organisations had a positive attitude towavdter-freight transport as an environmentally-
sustainable alternative to road. Moreover, 59% dahlbose water when considering the environmensthi
5% of respondents already use water as a transypaole because of environmental concerns. Relialbitity
more important than the cost in the choice of mdthe. greatest opportunity for water was perceiveioet

in the movements of containers, recyclable materi@hste and aggregates. The ranking of 15 factors
included three with a connection to environmeraatdrs: air pollution (1“1 place), road congestion(8
place) and road accidents {flace). The study draw the conclusion that poltutind safety were low
ranked in the decision-making process for transpade. It is interesting to note from a marketiogp of
view that “trust in brand” was rated on 4 8lace.

According to freight users the biggest barrier tiav freight was speed of delivery and its effecjust-in-
time practices. The lack of commercial intereswater-freight opportunities is cited by operatcsdize
most significant barrier to its growth. The conaluswas that it is a perceived need for the wateight
industry to promote itself in order to increase eemass of the opportunities as part of an integrassport

system.

PROPS

This ongoing FP7 funded EU project aims at develgsolutions for the promotion of Shortsea
shipping in collaboration with the Short Sea PraoroCentres (SPCs). In a report (PROPS 2009),
an analysis is made summarising key parameters raasdmmendation for promotion of

SSS/Intermodality and further work in PROPS. Theaarthat are included in the analysis are:
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determination of mode preference and users” peotepif SSS, environmental and social
consideration in transport choice, perceived besrte the use of water-freight transport and the
strengths and potential for water-freight transpditere is a summarizing table of conducted
studies on decision factors and the surveys mesdi@oncerning the “environmental impact” are
identical to the ones above (MOSES and Sea & Water)

Best practices for sustainability management for pd, ship and logistics
operators

The next question is how the shippers can judgemh@onmental performance of a shipping
company. In 2008, the Clean Shipping Prdjéinched an index for comparison of environmental
performance in shipping with the cooperation wita torld’s largest shipping operators. Twelve
of Sweden’s biggest importers and exporters hayedia letter of intent to place demands on their
shipping suppliers and to use the environmentalashels described by the project as part of their
procurement criteria. In 2008, these companiesdagkeof the world’s largest shipping operators to
report environmental information through the Cl&mpping Index.

The index addresses 20 factors that can affearniigonment including marine fuel, lubricants,
bilge water, ballast water, antifouling paint, rgérants and waste. After the data for a shippimeg |
with vessels have been filled in, it receives altstore in percentage on a scale measuring how
“green” the supplier is but also a score by veasdla score by segment (including the segments
Chemicals, NOx, CO2, SOx and PM, and finally Wafiee] and waste control).

A high ranking represents a competitive advantagkenvironmental gains both for the shipping
operator and its customers. This driving force Ibeesn lacking previously in the shipping industry.
The project leaders believe that Swedish operat@dikely to be highly ranked by the index since
the Swedish shipping industry are among the leaddrsn it comes to implementation of
environmental measures. The Index is freely avkldor anyone to use and non-Swedish
companies are also welcome to participate in thevork&. At present, the project leaders are
looking into the possibilities to get accreditatifor the system. This will guarantee that the
reported values are judged in a neutral way and then, the scores of companies are not

publicized officially. The interest of the indexshlaeen high also from other countries than Sweden.

Conclusions
The superior sustainability performance of Shorts@aping and intermodal transport is likely to

have an increasing influence on buyers of transpentices. The environmental demands on land

" This project is driven by public authorities in ¥¥ern Sweden and is also financed by the EU Stricfund
“Objective 2. The goal of this non-profit projeistcleaner shipping and sustainable growth.
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transports have been stronger than for the marittaresports so far. However, studies in the UK
show that it is identified as an environmentallytéetransport mode among a large number of users
of freight services although only a small shareodeosea transport for this reason. The challenge
for the maritime industry is to use these posiattgudes in order to pursue these transport buyers
to make an active choice in favor of sea transfgdrése transport buyers that value environmental
aspects high are also more willing to pay for emwnentally better transports. Many do it for
marketing reasons, which should not be underestun@nother trend in favor of this development
is the increased use of Corporate Social RespdihgiReports, where the environmental impact of
the company’s transports is often included. Onerésting fact is that all companies in Denmark
must produce one from 2010. This is a marketingodppity for sea transport. To strengthen this
trend the maritime stakeholders need to:

1. Understand clearly the market segments in whichirenmental and more generally
sustainability performance ranks high on shipppreferences.
Elaborate presentations of facts showing the sapealue of sea transport.
Develop focused marketing campaigns for the tadys¢gments.

Strengthen the branding of Shortsea and Intermiydasithe ‘sustainability option’.

a k 0N

To show the intermodal option with sea transporamsntegrated, environmentally better
transport chain.

These actions demands collaboration among actotiseimaritime industry but also with actors
involved in the land-based transports for exampled|transport operators. The challenge is to

capitalize on the marketing opportunity of seagpait as a sustainable transport alternative.
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