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Increased awareness concerning climate change putl
pressure on companies to reduce their climate itpac
Problems arise when trying to reduce the impactmfro
transportations due to companies’ limited controh o
forwarding agents and difficulties measuring thessions.

From a business perspective, this report will &nalreduction
of the climate impact that arises from Tetra Pa&sgportation
of goods. A tool called Climate Business Scoringl woie

created to evaluate prospective measures, whichbeilthe
foundation for a climate strategy.

The report is based mainly on data from differmunppliers of
transportation services. Furthermore, to get amglsinto
Tetra Pak and the climate field, interviews withvesal
relevant employees at TLGT&T were conducted. Initaatg
theoretical studies have been carried out to olztéinoad, but
at the same time deep understanding of the relevaals. An
analysis of the problem is conducted, using thertteal and
empirical findings. Finally, based on the analysisnclusions
and recommendations are formulated.

Reduced emissions with reduced cost are posdihke list of
alternatives, the CBS tool and the developed sjiedeare
helpful for Tetra Pak to move forward. The nexpster Tetra
Pak is to measure G@missions from transportations and set
goals for reduction.

Climate change, Environment, Transportation, 8gwat
Decision making.
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Chapter 1. Introduction

The introduction explains the problem at hand ameflly presents the background of
the study. It gives an outline of the study witls purpose, contributions and
limitations.

Chapter 2. Methodology

The research methodology is described. Furthermbmgscribes the way data is
collected and analyzes the credibility of sources.

Chapter 3. Theoretical Framework

A theoretical framework is presented, which congfgtheories about key factors for
creating a successful strategy and making decisknaesluct development theories are
used as a complement to Multi Criteria Decision Mgk

Chapter 4. Information Gathering

This chapter summarizes information regarding Tetsaal Group Transport &
Travel, their environment approach and charactesi$or the different transportation
modes.

Chapter 5. Develop Alternatives

A list of measures is presented, consisting of W&raatives to reduce the climate
impact. Furthermore, an exemplification of a measargiven. Finally, a reflection
on the developed alternative is analyzed.

Chapter 6. Rate Each Alternative

The Climate Business Scoring tool is describedlawl the process of evaluating all
the alternatives is performed. Thereafter, a comdplist of the alternatives ranked
according to their aggregated score is presenteel.chapter ends with an reflection
of the Climate Business Scoring tool.

Chapter 7. Strategy

This chapter starts with creating prerequisites dolong term initiative to be
implemented. A presentation of how the strategies aieated is followed by the
actual climate strategies. Finally, a reflectiontlom strategies is performed.

Chapter 8. Discussion

Strength and weaknesses of the list of measuresClilmate Business Scoring tool
and the strategies is discussed. Further aspecimarted out.

Chapter 9. Conclusions
The findings from the study are described and tivegse is answered.

Chapter 10. Suggestions for Further Studies
Suggestions for further studies are identified desicribed briefly.
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1 Introduction

1.1 Climate Change due to Tetra Pak

The climate is changing and the concentration eéghouse gases in the atmosphere
is at an all time high. Industrialized countrie¢yrbeavily on massive amounts of
energy to sustain their way of life. Developing owies, which have a much larger
population, are moving fast towards industrializati These developing countries
have limited resources and therefore do not haegtivilege to choose sophisticated
and expensive solutions that are more climate dhjerFFurthermore, emissions that
are released today will continue to have effecades into the future.

Companies are used to maximizing profit within @rshiime span but must now
focus more on long term survival and profits. Tlaeg forced to invest resources to
modify their business model with much uncertainbow the result. Competing
companies may either be ahead of them or choosingnore all discussions about
climate change. Global companies, such as Tetra &adrate in different regions
which presents very different challenges. Tetra iBak manufacturing company and
therefore have large control over their manufantuprocess, but because they hire
other companies to transport their goods they havimited control over the
transportation process.

There are several actions that are promoted to Adaneficial effect on the climate
but they are surrounded by doubt. Companies havitell knowledge and experience
of climate mitigation options which makes it diffit to choose the best way of
solving or reducing the problem at hand.

Even though the environment and the climate haes beell known issues for every
company to address, it has not been as visiblé iagaday. It is especially true for
companies that do not offer a specific environmgmtaduct or service. This is why
there are limited tools and theories that can lggdpal companies to reduce their
climate impact while maintaining a business perspec Companies will need
decision making support systems that are optimiaededucing the climate impact.
One reason for that are the dynamic characterisfitse problem. Regular decision
making theory can be used and modified to help tifyémg suitable measures.
Furthermore, strategy will be of crucial concerm &my company that attempts to
balance a mission statement. A strategy must mageoca compromise between
profit maximizing and having several goals. Thelleinge is therefore to make use of
accepted theories, within decision making and efsgt and modify them
appropriately to match the problem at hand.
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Society and consumers demand that companies tsplt@ the problem of climate
change, which makes it a matter of survival for pamies in the near future. Tetra
Pak acknowledges this and are also passionate #imatimate but are unsure how
to address the problem. Their earlier efforts neeble revised and how that is done
will be crucial. Compared with other companies,raeéPak has lost some of their
environmental advantagk.

1.2 Background

1.2.1 Climate Change

Weather is defined as the atmosphere’s curreng statl climate is defined as the
weather’s long-term characteristics. The climatendsurally changing but usually
fairly slow and today there is no longer a sciéntifebate whether or not the current
climate changes are due to mankind or’niftankind has polluted the atmosphere
with greenhouse gases (GHG) which has had thetdffat more radiation from the
sun is absorbed within the atmosphésee figure 1)° By burning fossil fuels the
added amount of greenhouse gases has grown ardcteased volume of carbon
dioxide (CQ) released into the atmosphere is the largest gf@nhouse gases. This
is the reason why C{has the largest affect on the climate and also thisyreport
will focus on CQ as the main gas to reduce. The average tempeliatusng but
furthermore the climate impact also includes changewater levels, winds and
precipitations.

The Greenhouse Effect

G arhnnliioXide]
atolheHuases]

Figure 1. The Greenhouse Effec{Source:
http://www.virtualsciencefair.org/2005/stro5c0/pigbhtml/greenhouse_effect.jpg)

! Folksams kapitalférvaltning rapport 2006, FolksakiBnatindex,Folksam, 2006, page 13

2 Al Gore — An inconvenient truth - 07-03-05

3 Interview Rapf, Oliver. Senior Policy Officer Clate Change & Business, WWF, 07-02-27
* http://www.ipcc.ch/present/WMEF_FINAL.p@007-04-12
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1.2.2 Transportations

There are many ways of transporting goods but mmbshem can be categorized
either under rail, sea, road or air. Each one liféareht characteristics and it is not
always possible to choose freely among them dwairtgo, route, time frame or other
circumstances. For any manufacturing company, ety Tetra Pak, it is also very
difficult to be independent of transportations hesgatheir core business demands
transportations from suppliers and to custonters.

Because transportations are mobile, in contragadtwories, there are restrictions on
possible modifications that would reduce the clenanpact. When conducting
business globally a company also must deal witlored differences such as older
vehicles, limited technology, limited resources dindted experience. Some means
of transportation move over several regions whicdmmlicates the issues with
regulations and standardizations.

There are many critical views on transporting pasidrom countries far away with

lower salaries. Shortening the routes between naatwiers and customers is an
obvious goal but it is also necessary to evaluhte means of transportations.
Transporting products by road or air within Euraqmalld sometimes have a higher
climate impact than transporting goods to EuropmnmfrAsia by sea. Although,

shipments by sea from Asia normally require oth@ngportation modes to and from
harbors.

1.2.3 Tetra Paks focus on Shareholder Value

What drives Tetra Pak to focus on the environmet the climate? Do they think
they can sell more or charge a higher price? Wivien be necessary in order to
survive as a company? Do they save costs by attohy instead of in five years?
Can they attract more skilled employees when treyeha better image? How will
they use the climate impact as a way to competefa Trak does not have clear
answers to these questions. Other companies alamitahemselves to reduce the
climate impact with no apparent business goal cabse their customers demand it.
Is it one company that has started a trend or Is@edety generated a collective
conscience? Many consumers are aware of the clithegat and demand products
with a lower climate impact. How conscious are ¢hoensumers and how many are
they? Because Tetra Pak sells packaging matembhachinery to other businesses,
i.e. B2B, they are not in direct contact with tlemsumer. Then the question becomes
how much does Tetra Pak’s customers demand of ttoglay in association to
climate change and how will this change in the refult is possible to build a
business advantage by being climate friendly if ¢benpany operates business to
consumer but what if they are business to business?

® Interview Lundahl, LarsGlobal EnvironmentTetra Pak AB, 07-03-19

11
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1.2.4 Purchase of Transportation by Tetra Laval Gro up Transport &
Travel

How is Tetra Pak responsible for emission assatiaiéh the transportation of their

goods? If it is agreed upon that it is up to the eonsumer to decide whether a
product should be on the market or not there arteadt two different areas of

responsibility. First they have a responsibilityetzsure that they fulfill their customer

and end consumer needs with a minimum need of goatation. Reduced size,

weight and distance from the factory to customees @ossible alternatives in this

category. This is often in line with conducting imess in a sound way. Further, they
must ensure that the transportations that are deade conducted with the least
possible impact on the climate. Because Tetra Raghpses transportation services
from other companies they must affect these congsaim a way that satisfy Tetra

Pak’s ambition of reducing their climate impacteyhdo so by stipulating demands
that increases the possibility of being hired inpdied with.

Traditionally it has been up to each company inghpply chain to optimize their
own business, but this is no longer completely sateu When comparing forwarding
agents, in a procurement decision, demands anaglegpl concerning variables such
as price, service, quality, safety and the enviremmThe main challenge is that these
companies have limited knowledge about each other different goals. Further
challenges include deciding the level of detall@signing the demands, follow-up on
stipulated demands and performing a fair comparigiween agents.

1.3 Contribution

The practical contribution of this report is a lgft possible measures to be taken
against climate change, a tool for assessing thainchmate strategies adapted for
the use at Tetra Laval Group Transport & TravelGI&T).

As mentioned in chapter 1.1, theories need to bdified to suit the problem at hand.
Therefore, the theoretical contribution is the tmeaof an emission model which
describes fossil COfrom transportations. Furthermore, a modificatmfndecision
making theory is performed in order to adopt ithivitthe problem of climate change.
The result is used and integrated in a decisiorpatisystem called th€limate
Business Scorin(CBS) tool.

12
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1.4 Purpose

It is the ambition of this report to allow Tetralkia focus on the problem at hand and
give them the tools to succeed in solving it. Theee the purpose is to enable a
reduction of the climate impact that arises fromrdd®aks transportation of goods,
while maintaining a business perspective. Thictmplished by:

» Finding measures for reducing the climate impact.

» Creating an evaluation tool to assess the poterttile measures from a buyer
of transportations’ point of view. It is referred &s the Climate Business
Scoring tool (CBS).

* From suitable measures create a climate strategyTé&ra Laval Group
Transport & Travel (TLGT&T).

1.5 Limitations

This report emphasizes on the transportation dkgqgng material from Tetra Pak to
its customers. Furthermore, it will find existingeasures and not focus on creating
new ones. Those measures are limited to the reduofi CQ in the atmosphere, all
other gases such as NOx is neglected because thegt éffect the climate as much
as CQ.

13
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2 Methodology

2.1 Methodology approach

This report adopts a qualitative approach baseth@mrharacteristics of the problem.
There is much information about global warming he textent that it becomes

difficult to asses its usefulness and thereforeréisearch is based mainly on primary
data through interviews, informal meetings with éogpes at TLGT&T and suppliers

of transportation. Furthermore, Trivector Traffi@Aas supported the development
of this report along the way with insight and imagibn. Since climate impact debate
is a highly current topic, where quantitative imf@ation is uncertain and not

acknowledged, interviews appears to be the mosttdaiapproach.

Furthermore, an inductive approatlis selected since the theoretical framework is
developed partly after the information gatherinduu3, the theoretical framework
supported the development of the CBS tool and lineate strategy documents. To
handle the complexity aBmission mode{see figure 10, page 319 created, which
helps to visualize a complex problem in a simplg.w@n the basis of the creation of
the Emission modela systemic approaths the most preferable methodology
approach since it takes into consideration mangasgaffecting the investigation.

® Arbnor, 1., and Bjerke, BForetagsekonomisk metodlar&tudentlitteratur, Lund, 2004,
page.107

’ Bjorklund, M. and Paulsson, Beminarieboken — att skriva, presentera och oppmner
Studentlitteratur, Lund, 2003, page.59
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2.2 Working model

In order to accomplish the indented goals of tesearch a working model has been
created which consists of eight stefsee figure 2).The model shows the work
process and facilitates to divide the progressangtep by step approach.

Figure 2. Working Model

Step 1. Planning & Problem Analysis

At the initial stage, focus is to understand thebpgm TLGT&T is facing with the
climate impact and develop a suitable course abmdior how it is possible to
generate a strategy that can reduce the €fissions. A project plan is created with
the intension to control the process in a way #msiures that the report is proceeding
in the desired direction regarding deadlines, #s/ etc. Furthermore, a working
model is created as a illustrative approach of hiogs work should proceed as a
complement to the project plan.
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Step 2. Information Gathering

The data is collected by performing interviews, ding articles and literature,
participating in transportation summits and seargHor information on the internet.
The purpose with the information gathering is tddan understanding of the current
situation and identify certain actions to be tak&inthe initial stage secondary data is
read and discussed to get a general understaridiegargest part consists of primary
data from personal interviewgsee appendix 12.3and telephone interviews,
transportation summits and informal discussionss Téport is based on interviewing
several employees at TLGT&T and representativesh s1$ environment managers,
from the transport industry (SAS, Maersk, DHL, Sdtex and Cargonet etc) since it
provides a more comprehensive picture of the cemssue. Furthermore, valuable
information was also obtained by discussions wighesvisors as well as other people
engaged in the climate issue. Predefined questimmsised, which in some cases are
sent to the interviewees in advance in order toarthle interview as efficient and
successful as possible. The predefined questi@ndesigned to be able to fulfill the
purpose but each interview also has specificalgted questions. The questionnaire
(see appendix 12.3has been created from discussions with Bjorn Lihdat
TLGT&T and brainstorming.

Since the climate issue is an extensive and congulex to investigate, a process of
breaking down the problem is required in orderlitam a clear focus and substance
in the report. The course of action is to set umadel which defines the climate
impact,the Emissions Modetp be able to address the problem. The modeldea
upon knowledge gathered from experts within transgior? and by analyzing the
climate impact, i.e. brainstorming. The validity toe model has been confirmed on
numerous occasions with feedback from other expedstransportation summits.

Step 3. List of Possible Measures

At this stage the information from the participation conferences concerning
transportations, brainstorming, interviewing expeand company representatives
with environment responsibility is categorized, ritiying and presenting all
measures that can be used to reduce the climascimphereafter, the measures are
summarized.

An objective approach is essential, not trying t@leate or rank the different

measures during the process. Therefore, no evatuatiany kind is performed prior

to step 6, where each measure is assessed wi@BBdool. It is the intention to find

both the good and the not so good alternativesusectnis will increase the reader’s
awareness.

& Transportforum 2007, Linképing. 07-01-10/11
® Meeting CQ- network, 07-02-27
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Step 4. Theoretical Framework

This report investigates a problem which many camgsare facing today, where
theories have not been entirely developed yet. &fbes, it is essential to provide a
thorough empirical understanding of the problenolkefinding reinforcing theories.
The empirical data decides what theory is requiedan inductive approach.

According to the problem analysis in the introdostchapter, the climate impact is
identified as a strategic challenge. A theoretitamework is developed, which
consist of theories about key factors for creadnguccessful strategy and making
decisions. Product development concepts are usadcamplement to Multi Criteria
Decision Making. The chosen theories are a toofjésrerating an effective result and
also ensuring the credibility of the results.

Step 5. Development of the Climate Business Scorifigol

The first step is brainstorming when all ideas @ceepted, thereafter discussing the
gathered scenarios and finally evaluating them.s Témables a creative way of
thinking i.e. thinking outside the box. Secondapjnens are gathered from meetings
with both Trivector Traffic AB, who supports the opect of this report, and
employees at TLGT&T. The decision making theoryhis starting point for creating
the CBS tool to ensure the quality.

Step 6. Evaluate the Alternatives - Ranking

During this step the list of measures is evaluated ranked with the CBS tool. The
alternatives are tested on the basis of three préaria: climate impact, finance and

practicability. The criteria are also appointedta@ier weights and divided into sub

variables. Limited and reasonable estimations ao®iged and explained for each
evaluated measure. This process is iterative agr@fitre consumes much time. The
ranking procedure contains two steps, first a prielary ranking is performed and

then the TLGT&T give their opinions. The stakehotiepinions are crucial since

they contain valuable insight in the organizationd aextensive experience of
transportation characteristics. Hence, they proer@dibility to the ranking list.

Step 7. Develop a Climate Strategy

The aim with this step is to develop two stratediem the outcome of the CBS and
facilitate the implementation of the actions totéeen. The first strategy is an overall
strategy for the TLGT&T department and the secanategy focuses on TLGT&T
Road. To ensure the quality of these strategissiibportant to make use of strategy
theory, the CBS result and, from empirical inforimatabout Tetra Pak, ensure that
the strategies match Tetra Pak.

Step 8. Discussion & Conclusions

A discussion about the list of measures, the CB&and the strategies are presented.
Finally, conclusions and suggestions from the reg@ presented.
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2.3 Credibility and Criticism of sources

A critical approach is adopted in order to achidéngh credibility throughout the
report. Continuously meeting with Bjorn LindahlTdtGT&T, Lars J Nilsson at Lund
University, Nils Mansson at Lund University and Bjo/Nendle at Trivector Traffic
AB ensures that the report is proceeding as intkntliee project was partly initiated
by Trivector Traffic AB who also are stakeholdemsthe result, they have therefore
contributed with information and feedback along thay. Furthermore, feedback
from presentations along the project has beenvedeiwice from a C® network
forum® and a TLGT&T staff meeting. At these occasionsrasentation of the
proceeding work was held which was followed by gmero discussion where
participants could state their opinion. In order aohieve high validity several
perspectives are continuously adopted and diffesentces are used for information
gathering and the theoretical framework. Interviewa common method for data
gathering in the system approach and it providisrmation with direct relevance for
the purpose of the reseatthinterviews also provide an opportunity for a daep
understanding, since the questions can be custdmizging each interview.
Furthermore, to get high validity, both authors evpresent at all interviews, which
consequently decreased the risk of misunderstasd@ing increased the credibility of
the collected data. Afterwards, a summarizatioallohterviews is done to make sure
that the authors agree upon the information gathdtes taken into consideration
that secondary data is gathered for another purfiese the actual purpose of the
research. Additionally, secondary data generatesra general patteri* However,

in the initial stage, when the subject is relagvehknown, the usual step is to collect
secondary data within the subject in order to obtelevant information.

The sources are evaluated according to the thilesvfog criteria: age, tendency and
dependency. When it comes to age, the source igatgd and criticized regarding its
present relevance and usefulness. Regarding teypdels awareness of peoples’
inclination to provide subjective information. Théare, it is always reflected on what
the personal interests of the source are regarttingcurrent issue. Finally, the
criticism of sources regarding dependency involseditinizing that the sources are
independent of each other and that they do not Bmmthe same facts or research.

19 partners of CO2-network(SAS Group, Maersk SEALAN®Dla Food, Schenker, WWF,

Tetra Laval)

1 Arbnor, 1., and Bjerke, BForetagsekonomisk metodlar&tudentlitteratur, Lund, 2003,

page.243

12 Bjorklund, M. and Paulsson, Beminarieboken — att skriva, presentera och oppmner
Studentlitteratur, Lund, 2003, page.67

13 Arbnor, 1., and Bjerke, BForetagsekonomisk metodlar&tudentlitteratur, Lund, 2003,

page.241
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3 Theoretical Framework

The theoretical framework consists of theories aday factors for creating a
successful strategy and making decisions. Prodentldpment theory is used as a
complement to Multi Criteria Decision Making (MCDM)

The decision making theory is the basis for cregéirdecision support system (DSS),
called the Climate Business Scoring (CBS) tookhapter 6. Finally, strategy theory
enables the creation of a climate strategy in arapt

3.1 Strategy

What strategy is and how to develop a good onefisasy to answer. Whittington
has defined four different approaches: classicablutionary, processualists and
systemiq(see figure 3)The oldest and still most influential strategicppeoach is the
classical which relies on rational planning. Funthere, the evolutionary approaches
resemble evolution through natural selection weee law of the jungle determines
the strategy. Processualists emphasize the impentore of all human life, a
pragmatically accommodating strategy of fallibleqesses of both organizations and
markets. Finally, the systemic approach considexstilitures and the power of local
social systems. These four approaches are distingdialong two dimensions: the
outcome of strategy and the processes by whishciiiried ouf.

Outcomes
Profit-maximizing
A

Classical Evolutionary

Process
Deliberate < »  Emergent

Systemic Proccessual

4
Plural

Figure 3. Strategy Approaches
(Source: Whittington, Richard. What is strategyd aoes it matter?, Thomson Learning,
London, 2001, page 3)

14 Whittington, Richard. What is strategy - and dide®atter?, Thomson Learning, London,
2001, page 2
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3.1.1 Successful Implementation of Strategy

Robert M. Grant illustrates a successful implem@neof a company’s strateqgee
figure 4) The three factors A, B and C determine the dffeness of the strategy
implementation within the organization. Hence, thetter the three factors are
incorporated the better the overall company styateiff be. A successful strategy is
achieved when a company’s goals and visions araopirced, consistent and on
long-term basis. When the goals have been settledl accepted within the
organization, a deep and insightful understandihghe company’s competitive
environment will be reached. Finally, an evaluatid the internal resources shall be
done. It is important that the organization has tight access to available
prerequisites.

(A + B + C = D) = Successful strategy

Successful strategy

\

(D) EFFECTIVE IMPLEMENTATION

/ I \

(A) Long-term, (B) Profounc (© Objective
simple, and agree understanding ¢ appraisal 0
objectives the  competitive resources

environment

Figure 4. Common Elements in Successful Strategies
(Sources: Grant, Robert M. Contemporary Strategglysis: Concepts, Techniques,
Applications. 5th edition, Blackwell Publishing, 0 page 7)
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According to Howard Guttman the most efficient aygmh to implement a strategy
within an organization can be summarized by 5 dffie rules:

Rule 1. Make strategy a collective effort

The employees working directly towards the market the customers are the most
suitable to evaluate the credibility of the compainategy. They can decide whether
the strategy assumptions set by the managemenealistic and reasonable since
they have daily contact with the customers and restemt dialog concerning their
needs. Therefore, these employees are able tonalinithe risk that a company
strategy might be built upon wrong fundamentals. danclude, a collective
contribution from the entire organization is regdiinstead of a top-down approach.

Rule 2. Make sure that the organization is aligned
To assure that the organization is supporting th@pany’'s chosen strategy, it is
required that openness and direct communicaticst @xihin the organization.

Rule 3. Strategic success hinges on the rapid iss@solution

One of the most important keys to implement a ss&foé strategy is the capability to
manage a conflict. A possible scenario of an imtegonflict is when employees
compete with each other instead of the actual ctitopge The consequence of an
internal conflict can be loss of market shares dnbiness opportunities. A
fundamental condition for a company to survive iswhwell the employees

collaborate and how rapidly and effectively they caake concrete decisions.

Rule 4. Build high-performance teams throughout theorganization

Knowledge and experience are both competitive adgms that can not easily be
imitated or bought. A high-performance managemémemple and processes is an
unsurpassed competitive advantage that never becobselete. The best way for an
organization to achieve this competitive advantagley creating and fostering high
performance teams from the top-down.

Rule 5. Rethink leadership requirements

The list of required qualities a business lead@ukhobtain is often extensive, for

example they should be visionary, strategic thislard at the same time movers &
shakers. However, one ability is often forgottenewhit comes to leadership

characteristics, namely the ability to manage dctsfl Unmanaged conflict is one of
the greatest obstacles to a successful formulatimwhimplementation of a company
strategy. It is important to remember that everexellent profound strategy with a
clear vision does not mean that everyone withinditganization will embrace it and

make it their own.

!> Guttman Howard M; Hawkes Richard S, New rulestaftegic engagement, The Journal of
Business Strategy, 2004,Volume 25, page 34-38
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3.1.2 Integration of Environment into the Corporate Strategy

Today most companies, and especially the decis@kers, assume a passive position
concerning the daily environmental work. A genespinion is that environmental
work demands a lot of time and finance. A posstaddution is to integrate the
environmental concerns into the daily activitied dmally implement it into the
overall strategy® Thus, it is important to take into consideratidre tstrategic fit
before implementation. Strategic fit indicates haell the company’s mission and
strategies fit its internal capabilities and itseemal environment’

Companies face a number of strategic question nvahnles it comes to how to solve
environmental issues and how it should be impleawrdand integrated into the
company strategy. Companies can be reactive in shaitegies by simply complying
with existing regulations or they can follow a m@mactive strategy by developing
competitive advantage through environmental initest'® According to Piasecki
these proactive companies are classified as baiagpbtrate environmentalists”. In
these companies the relation between profit anidt@mwent is no longer in contrast
to each other but instead seen as opportunitiésmiitual dependenc@.

When implementing an environmental strategy intg arganization it needs to be
incorporated within all levels and departments. Hiflitthe highest level, where the
strategy is determined, the enterprise’s executatsmpt to describe the basic
mission of the company and what role it will play society. Commonly an
integrated environmental strategy and commitmerg kcking from the top
management because other criteria are more in feueh as providing value to
stockholders and customef$.

At the corporate level the strategy establishest Wil of businesses the company
should be involved with, which also should matck #irategy of the enterprise.
Common decisions at this level are decisions rélaigroducts, markets, technology
development and business portfolio. The corpordtategy involves allocating
internal and external resources to achieve conneetidvantages and also integrating
the different business functions. Furthermore, mmnental strategy involves
developing green products and green markets, aléanbnologies and developing
green business portfolics.

18 Reinhardt, F. L“Bringing the environment down to the earthfarvard Business Review ,
Vol 77, Issue 4, 1999, page 152

7 Grant, Robert M. Contemporary Strategy Analysisn€apts, Techniques, Applications. 5th
edition, Blackwell Publishing, 2004, page 7

18 Banerjee, S.B. "Corporate environmental strategies actions"Management Decision
Vol 39, No 1, 2001, page 36-38

!9 piasecki, Corporate Environmental Strategy ,1985e 124 ff

% Banerjee, S.B. "Corporate environmental strategied actions"Management Decision
Vol 39, No 1, 2001, page 40-44

! |bid
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Finally, the functional strategy involves plannimgerating procedures in the different
functions, such as marketing or R&D. Common deosiand challenges for this

level can be locations for new manufacturing plasitgechnology development of

products, and process design. Suggestions frontetle$ can be green advertisings or
emission controf?

(see figure 5)

Enterprise strategy

Corporate strategy

Functional strategy

Figure 5. Types of Strategies

3.1.3 Positioning strategy

Today several companies are working with envirortaleissues to improve their
company image. Establishing the image as an enwieatal friendly company needs
a lot of effort and is time consumirf.

An environmental adjustment can be a choice foorapany to diversify the supply
of services or products, but it often leads to brgbosts regarding investments in
equipment, environmental systems etc. Howeverpin tompanies can demand a
higher price to cover their initial environmentahvéstment and long-term
commitment. This is because of the fact that thetazoers will agree to pay a higher
price for a products or services from environmeffiti@ndly companies. A higher
price is strongly related to the credibility of theoduct or the service. Therefore, in
order to set a higher price than the competitoesbinefits and consequences of the
environmental actions must be clearly communicéted.

%2 Banerjee, S.B. "Corporate environmental strategies actions"Management Decision
Vol 39, No 1, 2001, page 39
% Ammenberg, MiljpmanagementStudentlitteratur ,Lund, 2004, page 25
4 Reinhardt, F. L“Bringing the environment down to the earthfarvard Business Review ,
Volume 77, Issue 4, 1999, page 150
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3.2 Decision making

What is a decision? Decisions aeconscious, irrevocable allocation of resources
with the purpose of achieving a desired objeétivenother definition isa moment,

in an ongoing process of evaluating alternativasrfeeting an objective, at which

expectations about a course of action impel thestmtmaker to select that course

of action most likely to result in attaining thejettive®.

Commonly there are two interpretations of decigimaking. First, it can be seen as
the study of identifying and selecting alternatiieased upon the values and
preferences of the decision maker. Second, deemmiing is the process of
sufficiently reducing uncertainty and doubt condaegralternatives, in order to allow
a reasonable choice to be made from amongst tHem.

3.2.1 Decision Making in Reality

Many different classifications of decision makinge available. Two different but
similar classifications both have three categoriEsey both state strategic and
operational as key areas, but then have eitherrastnaitivé® or technicaf as the
third category. Strategic decision making is deafines determining the overall
direction of an enterprise, its ultimate viability light of the predictable, the
unpredictable and the unknowable changes that noayradn its surrounding key
environments®

%5 Skinner, D.CDecision Analysis: A Practitioner's Guide to Imphog Decision Quality2™
ed. Probabilistic Publishing, Gainsville USA, 1999

%6 Harrison, E.FThe Managerial Decision-making Proced® ed. Houghton Mifflin, Boston
USA, 1995

27 Basson, L. Petrie J.GAn Integrated approach for the consideration of emainty in
decision making supported by Life Cycle Assessrgnironmental Modelling & Software
22,2007, page 168

% Ansoff, H.l. Business Strategyenguin, Harmondsworth, England, 1969

2 Walley, N. Whitehead, Bt is Not Easy Being Greein The Earthscan Reader in Business
and the Environment, Earthscan Publications, Londéa6, page 43

30 Quinn, J.B.Strategies for Changdn The Strategy Process, Prentice Hall, Lond@99]
page 5
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Decision making is often a nonlinear and recurgvecess. One part of decision
making is gathering information and thereby redgeincertainty and risk. In an ideal
world the decision maker would know every possialiernative and have all the
necessary and accurate information. Limitationsrexfources, such as time, puts
constrains on gathering sufficient information pralonging a decision can also have
serious drawbacks. Such drawbacks — e.g. delagsdision-making, selective use of
the information to support preconceived alternatiee information overload -can
reduce the ability to make decisions due to diffiea assessing the information in its
entirety®’ Another report even goes as far as stating thetdéitision accuracy is
inversely related to decision spe@dEven if the decision making procedure is
recursive it consist of the following steps whi@nde addressed back and forth:

1) State the problem

2) List the options

3) Evaluate each option carefully

4) List what information that is needed

5) Make a decision

6) Develop an action plan

7) Evaluate the decision

For the purpose of this report the emphasize iswmber 2, 3 and 6. This report has
limited influence on TLGT&T and within these variab the highest impact can be
gained. Variable number 4, which concerns inforaratiathering, is included before

evaluating each alternative. Another reflectiontloa list of steps is that number 7,

evaluate the decision, should be done along withluewing the outcome of the

decision. Every decision must be implemented aedirtiplementation process also
have several challenges that is affected by th@lirdecision. Therefore, adding a

step that solely evaluates the outcome, and anstéprthat evaluates the outcome in
reference to the initial decision, is favorable.

3.2.2 Environmental Decision Making

“Values and ethics should be included in the denisnaking process for three
reasons: they are already a major component, gthanacknowledged, of how we
want to make decisions, ignoring them causes alingstrmountable difficulties in

risk communication and because it is the rightghindo”*

3L Lurie, Nicholas, Decision Making in Informationdki Environments: The Role of
Information Structure, Journal of Consumer Researoh 30, No 4, 2004, page 484
% Dane, Erik & Pratt, MichaelExploring Intuition and its Role in Managerial Dsizin
Making,Academy of Management Review, 2007, Vol. 32, Ngage 33
337 steps to effective decision maki@greer World, Vol. 27, No. 7, 1999, page 13-16
34 Cothern, C.RHandbook for Environmental Risk Decision Makinginés, Perceptions &
Ethics Lewis Publishers, New York, 1996
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Environmental decisions are defined as a decisimeerning an environmental issue,
or involving an action which could or will foresésyahave an environmental effett.
There are several tools available for aid in deaishaking. Many of them aim at
reducing the complexity of decision making withinveonmental concerns. They
have a tendency to fail at comprehensively genegdlie ultimate decision. An aid in
the decision making process should instead expamdiécision makers’ awareness
and considerations before making a decision. Tha# vall reduce the risk of
neglecting important concerns and integrate a neoraplete array of information
into the decision process.

Environmental decision support tools can be divioiéd qualitative and quantitative.

Qualitative tools give insight into the significanof the environment associated with
all measures. However, they are qualitative andy reluch on the users

comprehension of both the problem and the solut@@unantitative tools connect

values in both monetary and non-monetary tefifizis will help to ensure that the

approach is as objective as possible and eastemiprehend.

3.2.3 Multi-Criteria Decision Making (MCDM)

Decision making, with a large number of alternaiwehere a unique choice or a
small selection is preferred, is difficult becaa$ehe trouble processing all available
information and overcoming our own random incomsisy. *® To ensure a good
decision making process a systematic approachvisdble. The following steps are
needed?

1. Evaluate all the favorable and unfavorable evidenceelated to each

possible alternative.
2. Determine the relative importance of the differentevaluation criteria.
3. Rank the alternatives based on an appropriate agggated score.

This approach is similar to that of concept scorimighin product development
theory. Concept scoring and MCDM is used togethemisure an optimum result and
an efficient process. Concept scoring is described2.4.

% Gray, P.C. Wiedermann, H. S. Hallman, W.K. FeldmanTurner, R.SThe Nature and
Challenges of Environmental Decision-making: Cadedi®s for Policy Improvement
National Center for Environmental Decision-makingsBarch, Knoxville, USA, 1996, page 3
% English, M.R. Dale, V.H. van Riper-Geibig, C. RaysW. Overview of Tools to Aid
Environmental Decision Makindgn Tools to Aid Environmental Decision Making, r8mer,
New York, 1999

37 Tulenheimo, V. Thun, R. Backman, Mools and Methods for Environmental Decision-
making in Energy Production Companie§he International Institute for Industrial
Environmental Economics at Lund University, LUuné9I

% Russo, J.EDecision Traps. Ten Barriers to Brilliant DecisioMaking and How to
Overcome Thenpsimon & Schuster, New York, 1990

% Tsiporkova, Elena. Boeva, Veselldulti-step ranking of alternatives in a multi-crite
and multi-expert decision making environmédtisevier, 2005, page 2
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Using MCDM to evaluate different courses of acticas be a powerful tool but also
time consuming and complicated. The solution isetigyng decision-support system
(DSS), which is any computer system that helpsrémiag the different criteria.
Providers of DSS software promote the followingamages®

Increased number of alternatives examined

Better understanding of the business

Fast response to unexpected situations

Improved communication

Cost savings

Better decisions

More effective teamwork

Time savings

Better use of data resources

CoNorwWNE

These advantages are not established theoretibatlyadd insight to the market
aspects of DSS software which the CBS tool is agfar

40 hittp://www. rfp-templates.com/Multi-Criteria-DecisieMaking-MCDM.htm| 07-04-10
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3.2.4 Concept Scoring

Within the field of product development there aimilarities that make it useful to
re-use some of the results.

The process of developing new products consistsegéral phases; it begins with
planning, followed by concept development. Withioncept development several
steps are to be taken, such as generating numeoogspts. The generated concepts
should thereafter be reduced to the most probateepts for success. For this
purpose the concepts are screened and scored. widtbg on the scoring process
which follows a six-step proce§s:

Prepare the selection matrix

Rate the concepts

Rank the concepts

Combine and improve the concepts

Select one or more concepts

Reflect on the results and the process

ogrwNE

Preparing the matrix includes finding variables auating weights according to
importance. When rating the concepts, a scale fram5 is recommended. The scale
could be more extensive but that will require miimee and effort. It is also possible
to determine a concept for reference but it isnemtessary. The aggregated ranking is
thereafter determined bf

n
S =D LW
i=1

Where

ry = raw rating of conceptfor thei:th criterion
w; = weighting fori:th criterion

n = number of criteria

S = total score for concept

1 Ulrich, Karl. Eppinger, Steven. Product Design &/@lopment, § ed. McGraw Hill, 2004,
pages 9, 125, 134-136

*2 |bid
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4 Information Gathering

Information Gathering = List the Options?® Evaluate= Develop an Action Plan

4.1 Tetra Laval Group and the Environment

4.1.1 Tetra Laval Group

As illustrated in the organisational chart belowirdd.aval Group consists of three
independent business groups: Tetra Pak, DelLaval Siddl. Tetra Laval Group
Board, situated in Lausanne, Switzerland, has th# mesponsibility for the three
business groups’ long-run performance and stra@gielopmen{see figure 6)The
main task for Tetra Laval International is to aste Tetra Laval Group Board with
financing, risk management, monitoring and oversdéstment suppoﬁ

TETRA LAVAL GROUP BOARD

TETRA LAVAL INTERNATIONAL

Figure 6. Tetra Laval Group’s Organization Structure
(Source www.tetralaval.com 07-02-10)

Tetra Laval Group is a highly international orgai@an with operations in
approximately 165 countries and 30,170 employdesatsid all over the world. Tetra
Laval is not listed and the foremost company wheoomes to providing overall
solutions in food processing and packaging. It reggba net sales of 9712(M€) in
2006. Tetra Laval Group is characterized as a figldcentralized organization
which presuppose clear corporate visions and bssigeidelines:*

4.1.2 Tetra Pak

In 1951 Ruben Rausing and Erik Wallenberg foundettalPak in Lund. The same
year their new revolutionising packaging system walsnowledged and opened up
new business opportunities. Since the foundatiorthef organization it has gone
through various phases and has launched numereugnoelucts and expanded both
nationally as well as internationafly.

43 www.tetralaval.com07-02-10
4 Annual report Tetra Laval Group, 2005
45 www.tetrapak.con7-02-10
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Today, Tetra Pak is one of the world’s leading cames within food processing and
packaging systems. Tetra Pak is involved in théreertthain from developing to
manufacturing and finallymarketingtheir food processing and packaging systems.
The company has expanded to include more thandhbkaging of liquid food and
now packages products such as fruits, vegetatiesse and ice-creath

The overall company vision is “to make food safd awailable everywhere”. Tetra

Pak contributes to the largest share of the thusebss groups both when it comes to
number of employees, net sale and its share ofpgahvolumes. Tetra Pak is global

with operations in 165 countries and sale officessent in 60 countries. Headquarter
is located in Lausanne, SwitzerlaHd.

Tetra Pak is organized as a matrix organizationckvlionsists of three different
subgroups; Tetra Pak Carton Ambient, Tetra PakoB@a@hilled and Tetra Pak
Processing Systems. Tetra Pak Group also has depantments supporting the three

subgroupgsee figure 7).
Tetra Pak Tetra Pak P‘I;ztézsps?#g
Carton Anmmbiarnt Carton Chilled Syst

c * .4
L -
Ly
Tetra Pak S
Markeat Operations [ B
E ——
R :
s .
Business Husmnam _
Devealoprment | Rezourcas H Legal Affairs ]
== i = = o
| cTO E ool !|mmnlmlansllcamﬂﬁwgnm
| 1 L 1

Figure 7. Tetra Pak Group Organisational Chart
(Source: PowerPoint Presentation Tetra Laval 00&2

S www.tetrapak.com 07-02-10
4" Annual report Tetra Laval Group, 2005
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4.1.3 Tetra Laval Group Transport and Travel

Tetra Laval Group Transport and Travel's (TLGT&Thim task is to manage the
strategic part of Tetra Pak’'s, DelLaval's and S&ddtansports and shipments,
including negotiating, contracting and planning thensport routes. TLGT&T is a
non-profit business unit of the organization whve main interest is to satisfy the
stakeholders. It finances its operations by taling fees from the three subgroups
and the fee is based upon the degree of involveMe®T&T has in the logistic
issues in the respective subgrdtip.

In the beginning TLGT&T were most concerned witmigportations by sea, road and
rail but over the years focus has also included leyeg travels and employees
moving. Today, TLGT&T is also more focused on aansport and different express
delivery solutiong?

TLGT&T mission is to provide transport and travelwgions to the Tetra Laval
Group. The transport department of TLGT&T is diddato Road/Rail, Sea, Air and
Express. 15 people are working in the departmettt different responsibilities such
as travel management, transport solutions, globahtracting, performance
evaluation, management reports, removals, supervisid quality standardS.

4.1.4 Environmental policy

Tetra Pak is committed to running its business nneavironmentally sound and
sustainable mannét. TLGT&T shall supply transport solutions which séji the
customer’s need and at the same time minimizentipact on the local, regional and
global environment. In all the transport and traegreements the environment
aspects shall be measured and taken into consaterathere it is possible and
reasonable from financial and technical points @w as well as ecologically
defensible?

“8 Meeting with Lindahl, Bjérn. 07-02-05

9 Ibid

%0 powerPoint Presentation, Tetra Laval 07-02-06

51 powerPoint Presentation, Tetra Pak Code of Busi@enduct 07-02-06
52 powerPoint Presentation, Environment Achieveméms2-06
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4.1.5 Current Environmental status at TLGT&T

TLGT&T has a long history of high environmental cem and have performed
supplier assessments for several years as a pdhef sourcing and contracting
process. Currently they are preparing for theirotieging process for road with their
forwarding agents, which will be held in the fall2D07. Environment is a part of this
assessment and each supplier is graded red, yelayween. Red suppliers need to
make improvements to be able to supply transpovices to Tetra Pak in the future,
yellow suppliers are classified as acceptable aegrgare preferred suppligfsee
figure 8). The same questions have been used regardlesanspartation mode but
that is soon about to change. The types of comditibhat have to be met to be able to
achieve a good score is if a company has adoptednamonment policy or, for
example, if they are certified according to ISO @#0 Green suppliers are
unfortunately not always preferred over a yelloweasd because of other criteria such
as price.

The process of evaluating suppliers was innovativethe extent that the Carl
Mannerfelt Environmental Award 2004 was bestowedrnuRalph Hoglund, who at
the time was department manager of TLGT&T. The lengke today is how to
continue to be a leader within the environmentdfiehen many forwarding agents
have implemented many of the stipulated demafsg® figure 9).Which new
demands should be presented, how shall the dentendssigned, how should they
be communicated to the forwarding agents or hol Sh&T&T otherwise address
climate change concerning emissions from transpons? In an attempt to answer a
few of those questions, TLGT&T has been an actargi@pant in a C@network that
aims at reducing the emissions of £OFurther ambitions have been displayed
through Tetra Pak’s participation in WWF programdtmate saviors?

3 Meeting CQ— network, Lund, 07-02-27
4 http://www.worldwildlife.org/climate/projects/climesavers/companies.cfor-04-13
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Yellow: : HSE
Health 5.8 Yellow: 33-60

ﬁ

Environment Yellow: 15-26

Quality Black: 0-14 Silver: 15-26
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30

Figure 8. Supplier Classification
(Source: PowerPoint Presentation, Quality Supglssessments, 07-02-07)

Result 2002 Result 2005

37%

52%

54%

Green: Preferred Red: Need to improve

Figure 9. Result Supplier Base Development
(Source: PowerPoint Presentation, Environment Seippksessment, 07-02-07)
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4.2 Transportations

Due to the complexity of emissions causing clinetange, the need for a structured
and systematic approach is evident. The lack ofomptete emission model,
describing the entirety of the problem, made itessary to create one. The emission
model enables an understanding of the problem gmdraonition of the implications.
The model describes where and how emissions oaghgt factors influence
emissions and how economy relates to emissigee figure 10).Creating and
utilizing the model is valuable when identifying gsible measures to reduce the
climate impact. For a description of how tBmission modehas been developed, by
the authors, in this report, see step 2 in the augtlogy chapter 2.2.

Motivation

| Fossil Carbon

*  Store CO2
®  Absorb & Decompose CQp
® Pollution Credits

Figure 10. Emissions

Emissions from the manufacturing process are dyreetated to Tetra Pak and the
emissions from transportations are indirectly eslab Tetra Pak. Tetra Pak has taken
upon themselves to take responsibility for the simiss caused by transportations. If
calculating all emissions from Tetra Pak and intlgdtransportation of goods,
almost half of all emissions can be derived froam$portations>

> Meeting TLGT&T, Lund, 07-01-16
34



Reduced Climate Impact from Tetra Paks Transporiati

Air is the worst transportation mode per ton{gee figure 11)Road has much larger
guantities(see figure 12)which makes it the largest contributor to the antaf CQ
from transportations of goodsee figure 13)Even though rail and sea is used for
most transportation of goods they do not emit 1@ O,.

The transportation sector is characterized by pafrendency and lock-in effects.
This means that it is hard to change the charatitesiof the industry and explains the
dependency on fossil fuel and also why transportaservices are very cheap. The
Lcs)w prices are also why efforts for increased @fficy often are focused elsewhéfe.

Emissions (gram CO2 per tonkm)

600 550
500 —
400 ~
300 —
200 —
100 - 50
0 . = 10
Air Road Sea Rail

Figure 11. Emissions
(Source: PowerPoint Presentation, TLGT&T, 07-0)-16

Tonkm (Million)

8000 7678
7000 -
6000 -
5000 -
4000 - ﬂ
3000 -
2000 1 1828
1000 37 —’7
0
Air Road Sea Rail

Figure 12. Transportation
(Source: PowerPoint Presentation, TLGT&T, 07-0)-16

26 TransportMistra, Stockholm, 07-04-18
> Interview Nilsson, EverSenior LectureLTH, 07-02-05
%8 Interview Enell, MagnusCEO, Sustainable Business Hub, 07-02-07
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Emissions (Tonnes CO2)
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Figure 13. Aggregated Emissions
(Source: PowerPoint Presentation, TLGT&T, 07-0)-16

4.2.1 Rall

Rail is characterised by being very climate frigndlecause of low energy
consumption. The train has a very small area which contact with the rail, which
leads to low friction and therefore low fuel congqation. The distances travelled are
often long with few accelerations and retardatidiany routes are equipped with
electrical cables so that the train can run onteé#y instead of diesel. This is not
necessarily a more climate friendly approach adejppends on the production of
electricity. If the electricity can be derived framanewable energy sources it makes
the train a very clean way of travelling and traorsipg goods?®

Rail is a good alternative for transporting goodsicl is why many transportation
buyers have a desire to utilize the rail more ttieey do today. There are several
reasons why these buyers do not already utilizéneaivily. First of all there is a need
of rail from origin to destination which is raremget. This can be avoided if another
means of transportation can be used short distdngethat puts focus on places for
reloading. Though electricity can be a very good/ wé operating a train it is not
used everywhere which calls for the need of dieNekmally, retardations rarely
occur but it happens, which means huge amountsesfyg are wasted and can not be
used again. The average speed in which goods moreifs origin to its destination
when using trains is often very low. The reasomgHis are few flexible and effective
reloading points, limited expansions of the railweayd limitations caused by the
preference of using the tracks to transport persather than good$.*

The railway industry in Europe is categorized bw feig actors in each country,
generally the government have a certain ownershipis company.

* Interview Rapf, OliverSenior Policy Officer Climate Change & BusinedsWVF, 07-02-27
® |nterview Nilsson, EvertSenior LectureLTH, 07-02-05

®® Interview Enell, MagnusCEO, Sustainable Business Hub, 07-02-07
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42.1.1 Tetra Paks Utilization of Rail

Tetra Pak utilizes rail as a transportation modevadous degrees according to a
region’s or a factory’s different characteristi€ar example, in Scandinavia rail is a
suitable transportation mode for transporting raaterial such as paper to Tetra
Pak:s factory in Lund. Tetra Pak has rail all thaywo its factory in Lund which
facilitates the use of rail and makes it very adfint. Green Cargo AB and CargoNet
AB are the biggest actors who offer train solutiémsthe goods companies in the
Scandinavian. From the beginning Green Cargo AB ava®in company but today
they are trying to offer package solutions for thestomer. They are focusing on
taking care of the whole distributions from the orip customs declaration and
storage of the goods, to transportations to thechnaerdise stores. Green Cargo AB
owns CargoNet AB with 45% of the stocks and seagd@Net as a complementary
company which can focus on smaller and more speet@hlcustomer’s errands.
CargoNet's vision is to be like a subway systemhigher frequencies of departures
every day.

The suppliers of paper are the buyers of transangwhich then deliver it to Tetra
Pak in Lund. Because of high volumes these shipsrnam handled by Green Cargo.
Tetra Pak:s customers prefer lower volumes, ded#igehat are just-in-time and also
has limited railway connections which makes it leautdh utilize rail.

4.2.2 Sea

Ships can carry huge loads and travel great disganghich makes it ideal for the
transportation of goods. Ships are only dependearihe existence of water which is
met by the fact that water is covering 70 % ofeheth’s surface.

When transporting goods by sea it is necessaryldan phead because it takes a
relatively long time for the goods to arrive. Anetidrawback is that transportation
door to door is limited to the proximity of oceanseas, rivers or ports.
Transportations by sea also have another problemhwis the fuel used in the
engines. This does not really change the amoul@@fbut it has a very negative
affect on other GHGs and the environment. The wkirst of fuel is heavy fuel oil,
which sometimes is called residual fuel oil becatise what is left of the crude oll
after gasoline and other distillate have been etdth®

Ships have different origins and are controlleddifferent nations’ legislation but
they travel all over the world. This produces abtea when efforts are made to
enhance the performance of ships and also set mmmiraquirements. The industry is
slowly evolving but is said to be very conservatfie

62 \www.bunkerworld.com2007-02-13
8 Interview Ahlbom, Jan. Duus, UIRroject leadersClean Shipping, 07-02-05
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Ships must be a fully functioning society in itsrotyecause of long durations at sea
but coming in to port does not change that. Theverst still work on the ship and
therefore use energy. This means that even thosgipehas made port it still runs its
auxiliary engines to generate electricfty.

4.2.2.1 Tetra Paks Utilization of Sea

Tetra Pak has many factories in the world thatspecialized to some extent. These
factories need to be supplied with raw material ueth transport the finished product
around the world. Tetra Pak therefore uses seatengportation mode to a great
extent. Paper is a very heavy product which males and also rail suitable

alternatives and likewise with the machinery thatrd Pak produces and delivers to
its customers which often are large in volume. &elRak largest supplier of

transrgsortation services by sea is Maersk but TBak have agreements with 36
more.

TLGT&T has identified a need to be able to compgifeerent shipping companies
with a comprehensive number that reflects on tligsstmissions>?

4.2.3 Road

Transporting goods by road is quick and easy. Mfrastructure of roads is extensive
and there are seldom problems moving goods fronn thlodoor with a large amount
of forwarding agents and road carriers.

Trucks are often driven with less than a full @l the goods that are being moved
are not always moved with minimizing distance aneél fconsumption in mind.
Implementing new renewable fuels in trucks haver@nadifficult with problems such
as finding room for more equipment and buildinguactioning infrastructure with
filling stations.

® Interview Johansson, Ingem&mnvironment ManageMaersk Line, 07-02-27
5 Meeting Jansson, Hans. Team Sea, TLGT&T, Tetral. &und, 07-01-30
% powerPoint Presentation, Team Sea TLGT&T. 07-02-06
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4.2.3.1 Tetra Paks Utilization of Road

Road is the dominant transportation mode whichoimmon in the industry. Many
different forwarding agents are used but Scherkéired more than others by Tetra
Pak. Tetra Pak evaluate all forwarding agents aiegrto their environmental
efforts®” ®® It is common in Scandinavia to have specific desisaon how forwarding
agents should operate their busirfés$.” " Though it would be better if it were
possible to stipulate demands and have a dialdgetiabled the agent to find the best
way of fulfilling climate improvements. However gimarket has not reached enough
maturity within the climate field yet to do $b7* ">

4.2.4 Air

Time is of the essence when transporting goods avitirafts. Reasons for that could
be if the nature of the goods makes it necessadgliver it as soon as possible or if
some unforeseen event has made it necessary. @ityethe price will be high when
sending airfreight.

Aircrafts are usually powered by jet engines argtdfore uses jet fuel which is a
form of kerosene. Kerosene is one of many fuelsdaa be extracted from crude oil
and is therefore not a renewable fuel. It is pdedib manufacture kerosene with the
use of biomass but it is not yet authorized for ins@rcrafts because it first has to be
proven to be at least as reliable as standardgét f

Unforeseen events will always occur but companieadiness for those events can
reduce the need for airfreight. Even though aigliecan be seen as an extremely fast
way of transporting it might take longer than moeslize. The transportation itself
takes very little time but sending the goods terantnal, preparing it for airfreight,
loading, unloading and transporting it to its ficaktomer can take several days.

" Meeting Borglin, Johan. TLGT&T, Tetra Laval, Lur@7-03-14

% Telephone interview Melin, AgnetBnvironmental ManageiNordic Tetra Pak AB,
07-02-20

% Interview Hammarberg, Ultdead of Corporate CitizenshipHL Express Sverige,
07-02-08

0 Interview Jadsen Holm, MonicEnvironment ManageiSchenker, 07-02-13

" Interview Johansson, Christ&lnvironment ManageiDSV,07-02-26

2 Interview Carlsson, ChristiaGupply Chain Managemeritindus AB, 07-02-26

3 Meeting Ljungberg, Christe€EQ, Trivector Traffic AB, 07-03-02

" Interview Wickenberg, BjérnlrafikmiljpenhetenGatukontoret, Malmé Stad, 07-02-01
S Interview Enell, MagnusCEQ, Sustainable Business Hub, 07-02-07

% Interview Bengtsson, MagnuBroject managerVagverket, 07-02-28

" Interview Hultberg, Richardey Account ManageSAS Cargo Group, 07-02-12

39



Reduced Climate Impact from Tetra Paks Transporiati

4.2.4.1 Tetra Paks Utilization of Air

Tetra Pak seldom uses air as a transportation mmdshipments of packaging
material such as paper but uses it more frequemtign shipping spare parts or
maintenance material. Tetra Pak has identified dhatind 30 % of all air shipments
of machine parts are due to machine failure, wisdimard to foresee, but as much as
70 % are due to planned maintenance that are Selkechonths in advance.
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5 Develop Alternatives

Information Gathering= List the Options = Evaluate= Develop an Action Plan

Decision making begins with accumulating enoughornmiation to enable a
development of alternatives. These alternativessomcepts as they are referred to
within Concept Scoring, are thereafter evaluatecchapter 6. This chapter uses
gathered information from participation in confezes concerning transportations,
brainstorming, interviewing experts and companyresentatives with environment
responsibility to generate the needed alternatikés.the intention to find both the
good and the not so good alternatives because whisincrease the reader’s
awareness. The list of alternatives representsudhent situation, which will evolve
over time and make it necessary to redo or modigyrésult accordingly.

Much of the information concerning each measurgeiscribed in the append{gee
appendix 12.4)along with the scores generated in chapteln6this chapter a
summary of that information is presented to enahleverall view of the alternatives,
explain how the information is structured and €&jawhat can be gathered from the
information.

5.1 Measures

43 alternatives have been develofeee Table 1)Category is divided intindirect,
all, road, air, rail andsea Indirect measures are those that do not reduce @O
their own but can have beneficial affect in thegess.All are those alternatives that
have an affect on all transportation modesad, air, railandseaare in reference to
what transportation mode that is being used. Astiamre described adp, demandr
lobby. This is in reference to what action is suitalde Tetra Pak if management
deem it has potentiaDo means that Tetra Pak can carry out the measunes#éiees,
demandmeans that they can implement the measure inboolidion with external
parties, such as forwarding agents, #&wloby indicates that it is not merely up to
companies themselves and that government musflbenoed.
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Name Category Action Appendix
Assign Responsibility Indirect Do 12.4.1
Build Networks Indirect Do 12.4.2
Cooperate with Universities and Scientist Indirect Do 12.4.3
Create Competitive Advantage Indirect Do 12.4.4
Enter Climate on the Agenda Indirect Do 12.45
Highlight Management Support Indirect Do 12.4.6
Incentive for Climate Achievements Indirect Do 12.4.7
Introduce a Fee for Fossil CO2 Indirect Lobby 12.4.8
Measure CO2 Indirect Do 12.4.9
Set Climate Goals Indirect Do 12.4.10
Share Knowledge Indirect Do 12.4.11
Buy Emission Rights All Do 12.4.12
Change Customer Behavior All Do 12.4.13
Develop Light Products All Do 12.4.14
Exchange Goods All Do 12.4.15
Improve Planning All Do 12.4.16
Improve Production Flexibility All Do 12.4.17
Improve Routes All Do 12.4.18
Improve Utilization All Do 12.4.19
Plant Forests All Do 12.4.20
Prevent Damaged Goods All Do/Demand | 12.4.21
Reduce waste All Do 12.4.22
Relocate All Do 12.4.23
Renew Vehicles All Demand 12.4.24
Store CO2 All Do 12.4.25
Utilize Hybrid Vehicles All Demand 12.4.26
Educate on Heavy Ecodriving Road Demand 12.4.27
Optimize Tire Pressure Road Demand 12.4.28
Reduce Road Utilization Road Do 12.4.29
Utilize Biodiesel/FAME/RME Road Demand 12.4.30
Utilize Larger Trucks Road Lobby 12.4.31
Utilize Route Planning and GPS Road Demand 12.4.32
Biogas Road Demand 12.4.33
Fuel Cells Road Lobby 12.4.34
Synthetic Diesel Road Lobby 12.4.35
Bio Jet A1 Air Lobby 12.4.36
Reduce Air Cargo and Express Freight | Air Do 12.4.37
Single Sky Air Lobby 12.4.38
Utilize Green Approach Air Demand 12.4.39
Railway Development and StandardizatipiRail Lobby 12.4.40
Reduce the Ships Speed Sea Demand 12.4.41
Skysail Sea Demand 12.4.42
Utilize Shore-Side Electricity Sea Demand 12.4.43

Table 1. List of Measures
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5.2 Exemplification of a Measure

Each measure is briefly described in the appe(stig appendix 12.43Jong with the

scores set in chapter 6, according to the exanfpleavy ecodrivingsee 5.2.1 or
appendix 12.4.27)To have a fairly good understanding of each nmeabecomes
crucial when attempting to grade them. First, evagasure is described in general
terms. Secondly, the climate potential is estimat@tiereafter, the financial
implications are estimated. Finally, the steps ssag/ to implement the measure is

described.

5.2.1 Educate on Heavy Ecodriving

Heavy Ecodriving aims at educating drivers so thay can be able to drive mo
fuel efficiently and thereby also drive more ecoimatty. "® The average fuel savin
for drivers who have no prior experience of ecddgvis 13 %. Additional benefit

such as lower wear on breaks, driveline and tiges lwe drawn but also improved

safety. "®

Climate potential: It will lead to a reduction in the use of fossiefs.

Finance: Fuel cost reduces with 13 %. Fuel makes out fortbind of the costs for a
road carrier which means that the price of trartgpions can be reduced with mdre

than 4 %. Further savings are possible due towess and tear but there will also
an initial investment in educating all drivers.

Implementation: To be able to implement ecodriving, Tetra Pak stha@quire
ecodriving from all its supplier of road transpedrvices. Furthermore, Tetra P

should ensure that the savings the road carriersable to make reflects in their
prices. It is not likely that all the savings wile reflected in Tetra Pak's income

statement. Ecodriving is widely available in Scaagiia but not all over the glob

re

U

ak

The concept of economical driving is easy to expod therefore does not constitute

a large obstacle to overcome.

8 Rapport 2000:7, Method for Socio-economic analysésenvironmental measures,

Naturvardsverket, Orebro, 2000, page 88
9 http://www.ecodriving.se/vad/vanliga_fragor.aspele01=01&level_02=05, 07-02-15
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5.3 Reflection

Road, allandindirect measures are more frequently representedrtifrseaor air.

All and indirect measures is dominated by actions that are camsgbrasdo.
Measures that are categorized &b could be added to each of the first four
categories(To be able to get an outline of the distributidm@easures see figure 14)

Measures

16—

14+

12+

10

8 OLobby
B Demand
EDo

Number of Measures

Rail Sea Road Air All Indirect
Category

Figure 14. Measures

Many of the measures imply a need for standardizatind possibly even exclusions
from other alternatives. Agreeing on standards esy vchallenging in a global

environment. Because air and sea are transportataes that often travel over
different continents they are the most affectedustrialized countries with a high
awareness surrounding climate concerns are willind able to increase climate
efforts. Other countries can be opposed to a doleffort for different reasons. It is

important to note that in some cases a semi goloticeo that everyone adopt can be
much more effective than a great solution that enlgw players agrees upon.
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5.3.1 Measures Concerning Biofuel

There are many different measures that incorpaatee sort of biofuel. It can be
different kinds of biodiesels, biogas, ethanoljétié®\1 or more. The main advantage,
obviously, is the reduction or elimination off fds€O, emissions but there are
several views that oppose their excellence. Maxfubls consume some fossil fuel in
the manufacturing process and the energy efficigacpwer than if the biomass

would be used in a power plant. Even though bionmsenewable there is not an
infinitive supply because large amounts of fuel aseded for the transportation
sector and cultivable areas are also needed fomptbduction of food. Another

possible problem is if biofuel will lead to increak transportations because it is
regarded as a sound environmental way of trandpmrta

It is not surprising that there are problems comogy biofuels but what is the
alternative? There is a limited supply of potenbamass but it is still possible to
increase the production plenty without reaching lim#. The energy efficiency is
not as high as in a power plant but it is also irtgpt to proceed with the
development to enhance the efficiency rate in tharé. It takes a lot of energy to
refine fuels like rapeseed methyl ester (RME) bagbl, which is used in E85, but it
does so with fossil diesel or gasoline also. Tmactesed in harvesting crops that
constitute the raw material in biofuels probably digssil diesel today but how can
that be a reason for not continuing with biofuels®s highly plausible that the
development in biofuels will also include its usetractors and other harvesting
machines. Some farmers even manufacture their dvdidsel today.

5.3.2 The Cost of Measures and Possible Savings

Many measures are associated with some allocatimsources in the beginning and
thereafter some cost savings are possible. Wholghpay for implementing those
climate impact solutions and thereafter reap theefis, when demanding it from a
forwarding agent. The forwarding agent wants tablke to receive a price premium
even for solutions that can optimize their own agien. The transportation buyer
does not want to pay for solutions but still beealdl get a part of possible savings.
There are many players involved and it is diffidolihegotiate an agreement between
parties concerning resources associated with ai@oluThe easiest way is likely
letting the market forces operate freely i.e. desitagn improved operations
concerning the climate and letting players contioompeting with price and quality.
A probable scenario would be no immediate increds®st for transportation buyers
and after measures have been implemented the prafigin for transportation
companies would remain unchanged. That would utgiyalead to even cheaper
transportations. Measures following this courseliné would likely be heavy
ecodriving, optimize tire pressure, route planngygtems and GPS. Measures that
change the transportation sector fundamentally reneler to predict because of
political influence, global agreements and uncetyaisurrounding technologies.
Measures under that category could be utilizingamwail, biofuel, single sky and fuel
cells.
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6 Evaluate Alternatives

Information Gathering= List the Options® Evaluate = Develop an Action Plan

“de gustibus non disputandum” — there is no arguiagte

The list of measures gives no indication of howahle each measure is in reference
to Tetra Pak. Tetra Pak is not only helped by kmgwivhich measures have the
highest potential, but also knowing which measuresto focus on. Therefore, the

first step is to develop an evaluation tool, calleel CBS tool, and thereafter perform
an evaluation of all the measures.

6.1 Decision Making and Concept Scoring

The CBS tool has been developed with decision ngakireory in mind but the
starting point was product development theory. @phscoring, which is a decision
tool within product development theory, has prot@ibe an easy and comprehensive
method. Concept scoring has been extended to io@igpseveral more aspects from
decision making theory, such as supporting iteeagivaluation. The CBS tool and the
entire process of deciding suitable alternativesaisnix between both theories.
Concept scoring could also be viewed as an impléien of decision making
theory which is easy to modify for other areas.

6.2 Developing the Climate Business Scoring Tool

Environment is or should always be a part of ewvlmgision and the climate is a large
environmental issue. The CBS is a standalone aecigiol for measures against
climate change and a method for this report to lile &0 asses each measure as
objectively as possible. Although, it could be ussda dynamic tool for decision
making(see figure 15).

The CBS tool is a computerized software becaudacititates when aligning the
theoretical findings with the functions of the CBRuch findings are to be able to
handle the entirety of the alternatives, supporéingterative approach and enabling a
prompt process.

The theories define decision making as the prooéddentifying, evaluating and
selecting alternatives. Furthermore, decision ngakims at reducing uncertainty and
risk concerning alternatives. These functions ategrated in the CBS tool with the
exception of identifying alternatives. This funcetimust be performed prior of using
the CBS tool. After finding new measures they canabdlded to the CBS and after
new development or technology breakthroughs greaede altered.

46



Reduced Climate Impact from Tetra Paks Transporiati

According to the theoretical framework, decisionkerd do not have all the

necessary information due to constrains on time @swurces. The CBS tool is
developed with few, but highly relevant variablesensure that the decision maker
searches for the most important information withouwdsting neither time nor

resources. The CBS tool does not aspire to be a@aiplaccurate. There should
always be a balance between accuracy and speedhiartdol notes the importance
of speed because of higher probability for impletagon. This should not be seen as
an abandonment of accuracy because it is ofterrgalerelated to decision speed.
Delaying the decision process could lead to othmwHacks mentioned in the

theoretical framework, such as selective use oforination and supporting

preconceived alternatives.

Many decision tools fail in generating the bestsgilule solution and according to
theory it is not the tools’ mission to do so. Thecidion makers should make the
decisions and the tool should help to visualize gheblem, reduce the complexity
and ensure that the decision maker reflects abaryesolution in its entirety. The
CBS tool is developed with this in mind and therefencourages the decision maker
to view each alternative from different angles. Teeision maker’s own intuition is
a part of the process but the tool incorporatesxaahboth qualitative information
and quantitative. It generates a ranking of possiliternatives which should only be
used as a guideline for the decision maker. Ifreacemeasure scores very poorly but
the company wants to perform it anyway, they cansitter it twice and perform a
more extensive research before executing it. Th8 3Ba tool that falls in between
intuition on one hand and a full investigation ba bther.

Decision making is interpreted as identifying aetesting alternatives based on the
preferences of the decision maker. Therefore, rdiffepreferences must be taken into
account and in the CBS it is possible to adjusintividual prioritization. It is
possible that some decision makers modify the itapoe levels to be able to
promote their preconceived alternative. It wouldplossible to prevent this course of
action but that could be a disadvantage. Intuitiod individual opinions are a large
part of decision making and should not be hindeBydmodifying the importance
levels in a way that promotes those alternatives tiine decision maker favors, it is
informative to learn what those importance levets a

In a decision support system, such as the CBS itogl,an advantage if it could be
used iteratively when forming an opinion. An itévatapproach is therefore possible
within CBS although there is a risk that this wathable modifications of the final

result.
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Decisions that are made by one person have thebdknthat the rest of the group
must be persuaded to follow that ruling. When aigrmakes a decision, they do not
have to be persuaded afterwards, because they éhmmshave been a part of the
process. The problem, when trying to get a grougettide a course of action, is that
there are many different opinions and lots of infation to deal with. By breaking
down the problem into sub variables, like thos¢hie CBS tool, it is easier to reach
consensus. Using the CBS tool can also be a reddrdw the decision maker based
his or her decision.

To further underline the credibility of the CBS kao comparison with MCDM is
caused for. MCDM is a theory which attempts at isgjvthis specific problem of
having numerous alternatives. The CBS tool folldtws principal of MCDM to a
great extent even though calculations have beeplifiea slightly. Both the MCDM

theory and the CBS tool evaluate each alternatadjust for preferences or
importance levels and rank the alternatives acogrtt the aggregated score.

Figure 15. Climate Business Scoring Tool
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6.2.1 Finding variables

In collaboration with TLGT&T and Trivector Traffithe following main variables
where listed; climate, financeand practicability. These variables are seen as
important factors to make an action successfuaolild be argued that the only factor
that has any real meaningdbmate, which is somewhat true but not realistic today.
In the future it will probably be necessary and niegful to carry out actions that are
not financially sound or easy today. The issueliafate change has been debated for
several decades but has only recently gained lenegibility and that is why there
have not been large collective measures taken stgelimate change until now. That
is also why there are a lot of measures to be takeha reasonable approach is to
begin with those that actually have an economice/and is relatively easy to carry
out. With further developmenfinance and practicability can have reduced
importance but they will always be included. Alomnigh companies changing so will
society, which can imply that governments make ateractions easier and more cost
effective.

It is also possible to argue thfatanceis the crucial variable which all companies
should strive for achieving good result within. §hs also true but it is part of a
company'’s everyday goal and not the purpose ofrépert.

Sub variables were found for each main variaBlenate was divided intaeduced
tonkmandreduced fossil C@emissions per tonkrrinancewas divided intadeduced
costs, increased incomand required investmentsPracticability was divided into
simplicity internally, simplicity externally, avalble andtested Simplicity internally
is in reference to how much effort is needed bya Bak Simplicity externallymeans
how much effort is needed by the parties that dfected by the measure, for
example forwarding agents or customersiailable means the availability of
technology and methodologyestedimply whether the measure already have been
used or tested. The theoretical framework statesirtiportance of rating the risk
associated with each alternative, which is incaafmat partly withinpracticability in
the CBS tool.
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6.2.2 Importance Levels

It is impossible to agree on one importance levet tworks for everyone and
everywhere. This is because different preferenéasdividuals and prerequisites of
companies. Therefore all importance levels are ghalple but a default level has
been agreed upon as a starting p(see table 2).

Climate | 40 %
Reduced tonkm 50 %
Reduced fossil Coper tonkm | 50 %
Finance | 40%
Reduced costs 40 %
Increased income 40 %
Required investments 20 %
Practicability | 20 %
Simplicity internally 30 %
Simplicity externally 30 %
Availability 20 %
Tested 20 %

Table 2. Importance Levels

6.2.3 Calculating Grades

Each sub variable is being graded between 0 andeBenb is the optimum grade. The
reason for not grading between 1 to 5 as recomnekeimdne theory is because some
measures do not affect all variables and therefaténg them as 0 is more
pedagogical than 1. Extending the scale of gradebker would not contribute value
to the evaluation. Each variable has specific wate better be able to reduce the
individual preferences. Scoring allows for persooginions but with the CBS tool
the user has to reflect on every sub variable befograde can be presented. The
calculations are similar to those of concept saprikach sub variable is then
multiplied with its sub importance to be able teegent a grade for each main
variable. Thereafter each main variable is mukiblivith its main importance to be
able to present a total score. For example theatdirgrade is derived in the following
manner:

Climate = ((Gradg* Sub importancg + (Grade * Sub importancg)

Correspondingly finance and practicability is dedy Then total score is derived as
follows:

Total Score = ((Climate * Importangga + (Finance * Importanggncd
+ (Practicability * ImportanGgcticaviity)
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6.2.4 Information Outcome

A complete list can be generated with all measbeisg presented but for different
purposes it can be valuable to sort out groups edsures. The following selections

are possible:

Rail

Do Short

Sea

Demand Intermediate

Road

Lobby Long

Air

All

Indirect

Table 3. Report Categories

6.3 Actual Climate Business Scoring Tool

Microsoft Access has been used to create a compsiieeand easy to use tool.
Screenshots from the actual program is visualipegintlerstand how it can be used.

The CBS startup frame allows the user to switclvben taskgsee figure 16).

Climate Business Scoring

Enter/Edit |
i Measure_:

Rail Sea | Road | Air | all | Indirect

o
5
o
a
3
4
ol
=%
=)
=3
EF

2

Edit Importance
Enter Transportation Cosks |
Edit Sub Importance |

Figure 16. Climate Business Scoring — Startup
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Then to be able to change the main importance devetween climate, finance and
practicability the user presseslit Importance The total sum must always be 100 %
(see figure 17).

Importance (%)

Climate I 40 Default 40
Finance I 40 Default 40
Practicability I 20 Default 20

Tatal:100

Set percentage of importance to each variabel. The total
must be 100 and no negative numbers are to be used.

Figure 17. Climate Business Scoring - Importance

If the user also wants to change the sub importésneds he or she presses theit

Sub Importancéutton(see figure 18).
Sub Importance

Climate (%) Finance (%) Practicability (%)

Reduced tonkm 50 Default: 50 Reduced Costs 40 Default: 40 Simplicity Internally 30 Defaul: 30
Reduced Fossil CO2 50 Default: 50 Increased Income 40 Default: 40 Simplicity Externally 30 Defaul: 30

Total:100 Required Investment: 20 Default: 20 Auvailability on The Me 20 Defaul: 20
Total100 Tested 20 Defaul: 20
Total100

Set percentage of impartance to each subvariabel. The fotal must be 100 for each main variabel and
o negative numbers are ta be use

Figure 18. Climate Business Scoring - Sub Importarec

When finding a climate action the user presse&titer / Edit Measurebutton(see
figure 19).The user enter a name for the measure and chatbées category it
belongs to, which action is suitable for Tetra Rakey are to execute the measure,
within what time frame it is possible to start iraienting the measure and finally
setting appropriate scores for each sub variable.

Measure

|Educale on Heavy E codriving LI
Category Iﬁ il
s | [
Time Frame: lﬁ LI
CLIMATE FINANCE PRACTICABILITY

Simplicity Internally
Simplicity Externally
Awaible
Tested

Reduced Tankm 1} LI Reduced Costs
— 1

Reduced Fossl CO2 Increased Income
per Tonkm

ol

Required Investments

HRNN

Each graded variabel are ta be set between 0 and 5 where 5 is the most optimal arade.

Figure 19. Climate Business Scoring - Entry Form
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Thereatfter it is possible to get the tool to geteedifferent reports, for example a
complete list of all the entered measuisee figure 20).

Complete
Total Scere Measure Category Action Time Frame  Climate Finance Practicability
24 Improve Planning All Do Shaort 14 2 47
2,32 Reduce Air Cargo and Express Freight Air Co Short 2 24 28
23 Improve Ltilization All Co Shart 15 2 45
2,28 Utilize Rote Flanhing and GPS Road Derrand Short 15 2 14
222 Irprive Routes All Co Short 18 2 41
218 Prevent Damaged Goods All Do Shart 14 2 39
212 Relocate All Co Long 2 1.4 38
21 Utilize Larger Trucks Road Lobby Intermediate 15 2 35
2,02 Improve Production Flexioiity Al Do Long 2 14 23
2 Raitway Development and Standardization Reil Lobby Long 2 1.4 32
198 Exchange Goods All Do Shart 14 2 28
1,96 Reduce Ships Speed Sea Derrand Short 18 1,2 44
1,04 Chanhge Customer Behawior Al Do Short 15 2 27
1,84 Educate on Heavy Ecodriving Road Demand Short 1 1,6 45
1.74 Utilize Biofuels All Dermand Shaort 2 0.8 38
den 21 mars 2007 Page Lof 2

Figure 20. Climate Business Scoring — Report
6.4 Result of Climate Business Scoring

An understanding of the problem and of the altéveatwas generated from the
process of gathering information and therefore dbthors graded each alternative
according to their opinion. Thereafter, in colladtoyn with TLGT&T the grades
were checked and modified to ensure their accuisey table 4 & appendix 12.4 for
the underlying motive behind the gradddpte that the climate grades for indirect
measures are deemed upon the measures potergrainodting or contributing to the
process of reducing emissions. The following ragkivas achieved:
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Measure = o o
Reduce Air Cargo and Express
2,64 Freight Air Do Short 2 24 | 44
2,46 Highlight Management Support Indirect Do Short 2 1,8 | 47
2,4 Build Networks Indirect Do Short 2 18 | 44
Cooperate with Scientists and
2,34 Universities Indirect Do Short 2 16 | 45
2,28 Set Climate Goals Indirect Do Short 2 16 | 42
2,26 Relocate All Do Long 25114 | 35
2,16 Utilize Larger Trucks Road Lobby Intermediate | 15 | 22 | 3,4 | 5,74
2,12 Measure CO, Indirect Do Short 3 1,4 | 1,8
2,04 Incentive for Climate Achievments Indirect Do Short 1 1,6 5
2,04 Assign Responsibility Indirect Do Short 1 1,6 5
2 Enter Climate on The Agenda Indirect Do Short 1 1,8 | 44
1,98 Utilize Biodiesel/FAME/RME Road Demand Short 2 08 | 43
1,98 Create Competetive Advantage Indirect Do Short 2 14 | 31
Railway Expansion and
1,82 Standardization Rail Lobby Long 15118 ] 25
1,78 Improve Routes All Do Short 1 14 141
1,76 Utilize Route Planning and GPS Road Demand Short 1 12 | 44
1,76 Share Knowledge Indirect Do Short 1 12 | 44
1,76 Improve Utilization All Do Short 1 12 | 44
1,7 Improve Production Flexibility All Do Long 15 1 3,5
1,7 Educate on Heavy Ecodriving Road Demand Short 1 1 45 | 3,28
1,68 Reduce Road Utilization Road Do Short 1 14 | 36
1,64 Sky Sail Sea Demand | Intermediate | 1,5 | 1,4 | 2,4
1,64 Change Customer Behavior All Do Short 1 1,6 3
1,62 Optimize Tire Pressure Road Demand Short 05|12 | 47 0
1,56 Improve Planning All Do Short 05|12 | 44
1,56 Buy Emission Rights All Do Short 15102 ]| 44
1,52 Biogas Road Demand Short 25 0 2,6
1,44 Prevent Damaged Goods All Do Short 05|12 | 38
1,42 Renew Vessels All Demand Short 1 0,6 | 39
14 Reduce Waste All Do Short 05|12 | 36
1,38 Plant Forests All Do Short 05|06 | 47
1,38 Reduce Ships Speed Sea Demand Short 1 1 29
1,3 Introduce a Fee on Fossil CO, Indirect Lobby Long 2 02| 21
1,26 Utilize Hybrid Vessels All Demand | Intermediate | 1,5 | 0,8 | 1,7
1,24 Synthetic Diesel Road Demand Short 2 0,2 |18
1,24 Green Approach Air Demand | Intermediate | 0,5 | 0,8 | 3,6
1,2 BioJet Al Air Lobby Intermediate | 1,5 | 0,8 | 1,4
1,16 Utilize Shore Side Electricity Sea Demand Short 05| 04 4
1,1 Fuel Cells Road Lobby Long 2,5 0 0,5
1,08 Exchange Goods All Do Short 0,5 1 2,4
1,02 Single Sky Air Lobby Long 1 06 | 19
1,02 Develop Light Products All Do Intermediate | 05 | 0,8 | 2,5
0,58 Store CO, All Do Intermediate | 0,5 0 1,9
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6.5 Reflection

The highest ranked measure has only an aggregeted seaching halfway on the
scale. Likely, this depends on the complexity &f pinoblem and that there are not yet
any solutions that solves the problem altogethaother similar aspect is noticeable
when looking at the differences betwedimate, financeand practicability where
practicability in averages scores higher than the others. Thahiidy, not only to
distinguish an aggregated score gives more infoomand a better perspective to the
user. Sadly, there was only a minority of measwiasre it was possible to estimate
an economic potential.

Each alternative for reducing fossil €@missions has no apparent market value in it
self and is unlikely to motivate higher revenuest By combining several solutions
and effectively communicating progress to the miaakeindirect increase of revenue
is possible. It will not be easy though, becaudealieak operates business to
business.

The list of alternatives is a mix between meastines TLGT&T have an influence
over or not. They are also not sorted accordingtho should implement them. It
should be noted that the list of measure is a sgptation of the current state, which
will change rapidly. How can it be used to deveddpng-term initiative?
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7 Develop a Climate Strategy

Information Gathering= List the Options® Evaluate= Develop an Action Plan

A plan of action that is just applicable for theanéuture holds limited value. The
challenge is to develop an approach that can be aise altered over several years.
Each measure taken must be in line with the eapproach against global warming.
TLGT&T's current status is that they are prepatingir negotiating process for road
with their forwarding agents, which occurs in tlafl 6f 2007. Therefore, developing
strategies are currently very relevant.

TLGT&T requests a wide spectrum of measures, inolyidneasures that are out of
their control, for the purpose of understanding pineblem better. This has proven
insightful but to increase the chances for impletagon it is useful to develop a
strategy that is directly applicable to TLGT&T. Meges that are not within
TLGT&T responsibility have a worth elsewhere in tbeganization and should
therefore not be forgotten. In this chapter a gaingimate strategy for TLGT&T is
created along with an exemplification of a climatgategy focusing on one
transportation mode. There are, of course, somfereifces between strategies
concerning different transportation modes but ttracture is similar, which will
make it easy for TLGT&T to develop the remainintattgies themselves. Road has
been chosen because it has the highest cumulativgsiens and is also highly
relevant because of their negotiating processérfath of 2007(see figure 13).

It is important to ensure a successful strategyempntation(see figure 4)How is it
possible to convey a profound understanding of dbmpetitive environment and
build a foundation for developing climate stratagie

7.1 Key Denominator

Strategy should have long term, simple and agrégectives. Enabling a long term
approach to a complex question that is developmgficuously is difficult and it

becomes crucial to find key characteristics and mom denominators. During the
information gathering and evaluation of measuredseap understanding of the
problem was attained. Finding key elements was dmnebrainstorming and in

cooperation with TLGT&T. The basis for this searslas the ranked list, the
information gathered and the theories about styatEBggure 10 was particularly

helpful, especially for the climate strategy comagg road transportation.
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The following key elements were generated concgrtire overall climate strategy
for TLGT&T:
» Continuous improvements
 Climate awareness
+ Commitment
* Dialog with stakeholders

The following key elements were generated concgrrilre climate strategy for
TLGT&T Road:

» Reduce the energy consumption

* Increase renewable energy sources

» Reduce the need for transportation

Several more could be found but it is also impdrtarhave a fixed focus. Reducing
the need for transportation is a very importaninelet but TLGT&T Road has limited
influence over that, which is why it is not usedffier.

7.2 Creating Climate Strategies

TLGT&T current state is that they are willing, bubsure, how to incorporate a
climate strategy. They need a vision that challentem in a positive way and
objectives which can be achieved through implentemeof a strategy(see figure
21). It is of great importance that all these elemerds be used without large
modifications for several years. Measures are pa@ted in the strategy as actions
that can be put into practice immediately. Overetithese actions can, and should,
change as development continuous and progresskasiade.

Vision

Objective A Strategy Objective B

Current state

Figure 21. Strategy

Strategic fit is crucial both for implementationdathe result, which is why it has

been developed in collaboration with TLGT&T to thigihest possible extent. The
reason for that is to make it a collective effart@o ensure high commitment to the
chosen strategies. These strategies do not soketimize profits and they are a mix
between a deliberate process and an emergent Pladh.is why they are a mix

between a proccessual approach and a systematicagapp To enable an effective
approach it is important to address the problenmfrgeveral angles. Therefore,
actions should be a mix db, demandndlobby.
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7.3 Outcome — A Climate Strategy for Tetra Laval Gr  oup Travel &
Transport

Vision:
TLGT&T shall become the best solution provider lohate neutral transportations.

Objectives:
A: Reduce C@emissions, per tonkm, from Tetra Pak:s transgortat
B: Reduce absolute G@&rom Tetra Pak:s transportations.

Strategy:

TLGT&T shall strive forcontinuous improvementsand search fonew solutions to
improve their contracting process. They shall enggae their employees to
continuously being curious and innovative. TLGT&Tal be a department witiigh
commitment and great awarenesf the climate issues through clear and open
communication. TLGT&T shall continuousiypaintain a dialog with its suppliers
and together lead the way towards sound climateldpment

Actions:

Continuous Improvements
1. Measure C@from all transports (Do/Demand)
2. Set climate goals (Do)

High commitment and great awareness
 Highlight management support (Do)
* Assign responsibilities and create incentiveslierdlimate achievements (Do)

Maintain a dialog
* Build networks (Do)
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7.4 Outcome - A Climate Strategy for Tetra Laval Gr oup
Transport & Travel Road

Vision:
TLGT&T Road shall become the best solution providérclimate neutral road
transportations.

Objectives:
A: Reduce C@emissions, per tonkm, from Tetra Pak:s road tramapon.
B: Reduce absolute G@&rom Tetra Pak:s road transportations.

Strategy:

TLGT&T Road shall work towardsreducing energy consumption for road
transports. TLGT&T Road shall continuously redute tuse of fossil fuel and
increase the use of renewable energy sources

Actions:
Reduce the energy consumption
« Utilize larger trucks (Lobby)
« Improve utilization (Demand)
« Utilize route planning systems and GPS (Demand)
« Educate on heavy ecodriving (Demand)
« Shift transportation mode towards rail and sea (Do)

Increase the use of renewable energy sources

« Utilize biodiesel or synthetic diesel produced frbimmass (Demand)
* Be open for new forms of biofuels such as biogas) (D
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7.5 Reflection

The strategies have a varying degree of flexibikdyn the one hand they are broad,
which does not exclude that there are other alteesmand they can therefore be used
several years ahead. On the other hand the listeoha can easily be exchanged
when they are implemented or as new and bettanatiees arise.

The general strategy for the department is of highportance than the specific road
strategy. That is because the general strategynidainental for all further climate
measures. That is not to say the road strateggtisnportant, because it has potential
of making improvements in the short future. Becalls@r negotiating process is at
hand they are looking for easy measures that caprésented to the forwarding
agents shortly. For this reason, demanding a hegived of chauffeurs educated on
ecodriving is of interest along with asking forwagl agents to what degree they
utilize renewable energy sources such as biodiBsghands about ecodriving could
be stipulated within several countries in Europé ddao globally as the concept of
ecodriving is easy to export. Biodiesel is curnenfthirly available in Sweden,
Germany, the USA and Brazil but can also be fousevenere. Because the potential
of biodiesel is limited due to limited productiompacity it is not suitable for
replacing fossil diesel altogether but a moderate should be encouragddee
appendix 12.4.30).

TLGT&T pointed out that buying emission rights wagluded from the strategies. It
does lower the global aggregated amount of emidsianit is the authors’ opinion
that if there are measures available that can eedutompanies own emissions they
should be performed first. The concept of buyingipanies freedom with emission
rights has several drawbacks. Emission rightslvdiome more expensive and is just
a temporary solution. If no actions are taken teednfor more emission rights will
increase and it is an instantaneous cost thatnatlirepay itself. On the other hand,
they can be used as a mean to add a cost to engsisSioe strategy could therefore be
paying for emission rights but at the same timevalst trying to reduce emissions
and therefore also reducing the cost for emissigints, i.e. scenario Asee figure
22).

Paid emission rights

A A

Scenario / / . Scenario |

A 4 vV _V \ 4 l >

»
2007 2008 2009 2010 2007 2008 2009 2010

Emission:
Emission

Figure 22. Emission Rights
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7.5.1 Level of Detail in Demands

The transportation company can see a businesstjabtam offering transportation
services that has a lower climate impact but treyat want their customers to give
them detailed instructions on how to conduct thmisiness. Would providers of
transportation services have developed as far es lthve without these demands?
Most definitely not! The market for transportatiservices is ancient but the market
for transportation services with a lower climatepaut is new. This implies that the
later market has not reached maturity yet and thereneeds to be influenced more
strongly. With further development there probalslydom for less detailed demands
but they are currently still needed. Although usidgtailed demands from a
transportation buyer should be done with greaticauBecause the transportation
company is more likely to have a better insighttsnown business than an outsider,
wrong demands could have a negative affect. It I$® alangerous to push a
transportation company in a certain direction #ttdirection is later proven wrong.
To conclude the level of detail: it is importantitave great awareness of the problem
before stipulating detailed demands or consult smm@evith that awareness.

Because of the limited maturity of the market, dedsaare stipulated and removed. It
would be beneficial for a better and more openodidletween buyers and providers
of transportation services. A method of asking yoaiad demanding tomorrow would

be advisable, giving the transportation providershance of adapting and also
displaying the intention of the transportation knsye

TLGT&T have a clear ambition of distinguishing thegives within the
environmental aspects and specifically the climateact. They do not forget about
other aspects, such as health and safety but tstign is if they are as important as
the environment? Today they merge the results tl@renvironment questioner with
those dealing with health and safety, where enumem makes out 43 % of the
aggregated score. It is questionable if there shbalan aggregated score at all. If a
strong focus is to be made on the environment hedclimate they should be an
independent part of the assessment process.

7.5.2 Tetra Laval Group Transport & Travel

Do TLGT&T have a reactive or proactive approachimgfaclimate impact? There is

no doubt that it is proactive because what Tetiad®es today is not regulatory. Can
they position Tetra Pak as a green brand, with esiglon climate? No they can not.
They need to incorporate climate strategies with@nentire organization and be able
to position themselves as climate friendly in tlyesof the consumer. Building a

climate strategy within TLGT&T creates an option es the company can take
advantage and exploit their business model fuxher
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With a history of great environmental achievemehes department has come to a
crossroad. They are unsure how to proceed butrtagtain an ambition of being a

leader within the environmental field. Climate isegently the most important

environment issue which is why TLGT&T are recommeshtb pursue their ambition

with climate impact as their main issue. The sgatshould build a foundation for

enabling powerful actions to be taken.

Specified reductions, such as percentages or d@bsaloounts of emissions are not
mentioned in the strategy chapter. It is recommdntleat this will be done,
incorporating the whole department do develop s&alibut ambitious levels of
improvements.

Tetra Pak is a huge company in Lund, a large cosnpasweden and one of many
globally. When changing the way transportationsraesle size means influence. If
cooperating with other companies a greater sizébeamon and thereby influence.

7.5.3 Tetra Laval Group Transport & Travel Road

A main concern for the road department must alwayson reducing the overall
emissions from transportation and not sub optingiziemissions from road
transportation. It is important because both sehrail are better alternatives when
addressing the climate impact. The first categdrpassible actions that addresses
reduced energy consumption is easier to monitoaumx lower fuel consumption is
always good. Increasing the use of renewable eneggyces is more complex
because it has to be monitored closely. The comsems of introducing biofuels are
still relatively unknown and the technologies anenerous and rapidly changing.

The same line of argument used for the goals foGT&T is applicable. The

specified goals should be set by the road depattimethe management to create
high motivation for reaching those goals.

62



Reduced Climate Impact from Tetra Paks Transporiati

8 Discussion

The result of this report is a list of possible swas, a decision making tool called
CBS and climate strategies for TLGT&T. These outesrare discussed concerning
drawbacks, improvements and benefits.

8.1 List of Measures

Information that reaches companies concerning ¢émaeasures is often vague and
unsorted. The list of measures in this report l&istructure and systemizes the
information. Likely, there are more measures thatrat included in the list and there
will certainly emerge new ones. Since the listtisictured there are no difficulties

adding new or removing obsolete measures.

There is a wide spread of different measures ilishéecause it adds great value for
understanding the problem. The drawback with tpr@ach is a reduction of depth
in certain areas of measures. Not knowing in adwamavhich area of measures lays
the greatest potential for reaping emission redugtit is important to shift the
balance between a broad approach and narrow ftmwgrds a broad approach.

Maintaining a business perspective is importanabee otherwise companies would
not have any interest in implementing measures.tMeasures in the list present an
opportunity to reduce emission as well as costsmoy present an opportunity to
increase income. It would be interesting to findrenmeasures with a potential of
both reducing emissions and increasing income.

8.2 Climate Business Scoring

With more effort the CBS could be further developégth focus on it being simple
and user friendly. This does not exclude addingenfeatures to the program such as
adding the reduction of greenhouse gases in gatiwgitunits. One feature that could
be beneficial would be to add a textbox for commetitough it would be difficult to
make that a part of the scoring process.

In this report there has not been made a sengitivialysis of the result from the CBS
tool. Performing a sensitivity analysis would bet@sure the ranking of measures
and a feature to add to the program could be aftwoperforming this procedure.

Although, by changing the levels of importancesitpossible to make sensitivity

analysis fairly easy.

The equations used in presenting an aggregate@ scer simple within the CBS

because focus has been on making it easy for teetasunderstand the method.
Within multi criteria decision making there are m@dvanced models that could be
used by an experienced user if it would be desrabl

63



Reduced Climate Impact from Tetra Paks Transporiati
8.2.1 The CBS:s Applicability

It is very likely that the CBS tool will be applioke to other organizations than Tetra
Pak, especially other organizations that purchasesportation services. Smaller
modifications could be suitable, mainly if an attative is classified ago, demanar
lobbywhich will have different implications for diffen¢ organizations.

8.3 Climate Strategy

Are the developed climate strategies realistic?, Yegause TLGT&T has already
implemented some of the aspects and measures. fHsenped strategies are a
proposed outline of how the final strategies, which be implemented by TLGT&T,
would look like. The strategies are simple and cetecbut are limited to solving
climate change while maintaining a business petijgedVieasures presented in the
strategies are suitable for implementation but farefrom solving climate change
altogether.

8.4 Further Aspects

To make the question of reducing the climate impaen more complex it is
reasonable to include factors that can be affettgchaving a sincere climate
ambition. The most obvious parameter is price; wikklimate effort lead to higher
prices? Other factors could be environmental effecustomer relations, relations
with suppliers and product quality. @@ the only GHG that is included in this report
but other gases such as NOx have a notable affested. When optimizing or
minimizing the emissions of GGt is common that an increase in NOXx is visible.

It is probable that the lack of apparent businedge/for climate solutions undermine
the process towards climate neutral transportatidmeat makes it crucial to be
effective when communicating with customers andp8as. When a supplier’s
climate achievements are commendable it is impbttatink climate with business.

If more business is given to that supplier it sidus clearly stated that it was because
they have invested in the climate. The synergies likely to be the supplier's
understanding that climate achievements leadsgteehirevenues and hopefully Tetra
Paks customers will do the same towards Tetra IPakould even be conceivable to
ask customers if they give more business to Tetak IBecause the company is
regarded as climate friendly.

Transporting goods is not expensive compared toptiee of altering the induced
climate change. There is an obvious link betwedoepand transportations, but a
price increase is not guaranteed to reduce tratasjmors though it would eventually
cool down the demand. It would be reasonable tease the connection of climate
cost to what causes the climate change. The tramasipno costs are more linked with
fuel price which is determined by supply and demarie existing taxes due to
climate impact are lower than the actual cost ftimate change. Increased
transportation costs would also make more expendivgate measures financially
sound.
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9 Conclusions

Today it is possible to make changes that will cediboth emissions and costs.

The risks associated with global warming are seresive that they pose a business
threat as well as a threat to humanity. Taking mmesssagainst climate change is
therefore necessary to ensure long-term shareheédiee. Many of the most suitable
alternatives for reducing the climate impact alsmply a reduction in costs. A
mentality that would allow companies to chargeghhr price for climate friendly, or
neutral, transportation would accelerate the dewetnt towards a sustainable
society. Although, the strongest force is stilltceSiciency and when, not if, cost for
fossil fuel will increase, the pressure on compsrce focus on the climate will be
high. Furthermore, large costs related to the apmseces from global warming will
put pressure on companies.

This report offers Tetra Pak a starting point felping them on their way to climate
neutral transportation. It does so by questionintatvmeasures there are, which
measures have good potential and finally which mregsshould be implemented.
The answers to those questions are representdeebist of measures, the CBS tool
and the climate strategy. This course of actiongmual focus on each part of the
process and avoids that important aspects aretfergdt has been very helpful when
investigating an area with no prior experience affdrs a systematic approach to
solving the problem at hand. Another factor thag bantributed much to ensure a
clear focus and inspiration through the projedhisEmission mode{see figure 10)
created in the report.

The list of measures is a current illustration ofvhthe industry can reduce fossil
CO.. It offers a starting point but for a continuod®# it must be revised regularly.
It is universal for both buyers of transportatiams! forwarding agents.

Developing the CBS tool was made on basis of prodagelopment theory, which
offered a practical approach and high usabilityciBien making theory clarified
many of the important aspects when making a degisiich then could be taken in
consideration when creating the functionality of thol. Although, the aspects from
decision making theory had to be customized to #hatproblem at hand. In this
report the CBS tool is used to evaluate each measithout being too subjective.
Although, it can be used in the future as an eagyceamprehensible decision making
tool concerning climate at TLGT&T. It could also bsed by other companies that
are buyers of transportation services but need fination if it were to be used by
forwarding agents. The next step in developing@BsS tool should be a improved
version that would be incorporated in thmterprise Resource Plannin(ERP)
system.
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The final stage, in developing a climate stratedifizes strategy theory as a starting
point. The theoretical framework has provided tiategy with key success factors to
make a good implementation possible at TLGT&T. Theories have also made it
possible to get a better understanding about TLGE&ation, concerning strategy
issues. Not all climate strategies are specifickiyutising prior experience, generated
by authors within the strategy field, it has faaiéd in making the strategies usable
and comprehensible. The department has alreadyy padorporated the climate
strategy, which establishes it usefulness andth®aprevious steps were reasonable.
Although, an evaluation of the outcome, from impéeiting the strategies, remains
before definitively stating its accuracy. This gamt be done within the timeframe of
this report. Even though the climate strategy camfomuch use for companies other
than Tetra Pak when developing their own climatatsgy, it must be modified to
that company’s certain characteristics to enssteategic fit.

Tetra Pak is on their way towards sustainable pamation and with this report they
have good prerequisites to reduce their climateashplt is of the outmost
importance, and also the final recommendation & thport, that Tetra Pak shall
develop their process of measuring fossil,@@issions and set goals to reduce fossil

CO..
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10 Suggestions for further studies

CO, has been the only focus within this report andabeelation between C{and
other emission varies. Further studies could inv@mnissions such as NOx and sulfur
to get a universal understanding of the problerhe©tauses of emission could also
be included, such as Tetra Pak’s subsidiary comagaanid Tetra Pak’s transportation
of people.

Further studies could also define a strategy of itomould be possible to measure
emissions. This would not only be beneficial to rhePak but to most large
companies.

The result of this report shows predominance ftaraatives that reduces cost along
with emission. The market for environmental frigndfoducts and services is said to
have great potential. A likely advancement wouldd@vestigate the possibility of
increasing income as a result of climate achievésnen

Because alternatives for reducing the climate irh@ae unsure and constantly
changing it is desirable with a systematic apprahel can handle all uncertainties.
The CBS tool is a step in that direction, but andéadized tool that is applicable for
several businesses and possible to integrate witErderprise Resource Planning
system would be an enhancement.
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12 Appendix

12.1 Glossary

CBS Climate Business Scoring

CGO, Carbon Dioxide

ERP Enterprise Resource Planning
FAME Fatty Acid Methyl Ester

GHG Green House Gas

GPS Global Positioning System

MCDM Multi Criteria Decision Making

RME Rapeseed Methyl Ester

TLGT&T Tetra Laval Group Transport & Travel
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12.2 Criteria for Grades in the Climate Business Sc  oring Tool

* Reduces tonkm
* Increases income
» Simplicity internally
» Simplicity externally
* Availability
* Tested
Grade Criteria
0 None
1 Very low
2 Low
3 Medium
4 High
5 Very high
» Reduces costs
Grade Criteria
0 0%
1 1-5%
2 6-15 %
3 16-30 %
4 31-50 %
5 51 %—
* Required investments
Grade Criteria
0 Very high
1 High
2 Medium
3 Low
4 Very low
5 None
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12.3 Questionnaire

N

o0kw

13.

14.
15.
16.
17.
18.
19.

20.
21.
22.

23.
24.

Hur ser er bakgrund ut och vad &ar dina tidigararerfheter inom miljéarbete?
Hur ser du péa klimatproblematiken och hur stallegrrtill transportsektorn
specifika utmaningar?

Hur ser ert klimatarbete ut idag?

Vad &r ert syfte till att engagera er for miljorhddimatfragan?

Vad har ni gjort tills dags datum och vad ser mhs@sta steg?

Vad hade ni velat gora mer for miljon men, av olikdedningar, ser ni som
osannolikt?

Vilken hjalp erbjuder ni féretag som énskar minskaklimatpaverkan?
Vilka parametrar styr ert miljdarbete?

Vilka aspekter ar viktiga nar ni utvarderar erniditarbete?

. Beskriva viktiga aspekter nar miljoarbete matsareras och féljs upp.
. Hur rekommenderar ni att ett foretag mater sinasioner.
. Vilka ar de storsta hindren for ett &nnu mer aktnfdarbete och hur skulle

dessa kunna Overvinnas?

Skulle ni vilja beskriva transportbranschens sjiegiforutsattningar utifran ert
synsatt.

Hur kopplat ar miljdarbetet till ett affarsmassigtrspektiv?

Hur kommunicerar ni ut er position inom miljoomrédé marknaden?

Hur manga arbetar aktivt med miljdarbete i er oigmtion?

Hur gor ledningen for att visa att de star bakotsrsagen pa miljon?

Hur val forankrad ar er miljéfilosofie i organisatien?

Varifran kommer forslag till de olika miljdinsatser (ledningen, kunderna,
produktion, underavdelningar)?

Vilka miljomal finns och hur fordelas dessa ut gaalika avdelningarna?
Vilka planer har ni for att infora ett klimatmalrftransporterna?

Hur aktiva ar ni for att inga natverk med andraefag i syfte att minska
miljopaverkan?

Ar det stora skillnader mellan olika transporton@igoarbete?

Vilka foretag eller organisationer tycker ni hamétrkt sig extra inom
klimatomradet?
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12.4 Measures

12.4.1 Assign Responsibility

Assigning responsibility is crucial for being altéefocus on complex issues, such as
the climate impact. Assigning part time respongibiks a step in the right direction
but most suitable is to have employees workingtfole with reduced climate impact
as the main goal. This does not imply that it sdonbt be every employee’s
responsibility to assist in reducing the climatg@aut.

Climate potential: This does not reduce the climate impact in itseif lays the
foundation for doing so.

Finance: This is an investment but one that can be finalycibkeneficial if
communicated correctly to the market.

Implementation: Finding a dedicated person that can handle the lexibp of the
company together with the climate issue is cruaia then assigning appropriate
resources.

Variable Grade Explanation
Reduces tonkm 1Assigning responsibility creates awareness |and

increases efforts.

Reduces fossil CO | 1| Same as above.

per tonkm

Reduces costs IHas the potential of reducing costs but uncertain,.

Reduces costs (%) No data.

Increases income Has the potential of increasing income but very
uncertain.

Requires 4| Allocate employees to deal with the climate issue.

investments

Simplicity internally | § Easy to realize with management support.

(@l

Simplicity externally Awareness and visibility is created which facikisit

the interaction between organizations.

Availability 5| Skilled professionals are available.

Tested 5 It has been done before.
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12.4.2 Build Networks

To be able to make demands on forwarding agentetwork consisting of fellow

buyers of transport services could facilitatesleiven difficult for large companies to
set standards and forwarding agents and carriersbeaambivalent about which
demands to follow because the demands can be damtny. Networks consisting of
other stakeholders than the buyers can also bditiahe

Climate potential: This measure does not reduce the, 6Qitself but when the right
demands have been manifested they can have a &tmpagt if implemented through
a network. If the network is large enough it willtghe standard for the whole
market®°

Finance: A company must invest time and devote effort tdding a network and
then maintaining it. The effort is shared by thatipgpants and the manifested
demands have the potential of cutting costs.

Implementation: The founding company must first analyze which ott@mpanies
could be strategic allies in building a network.emhthese companies must be
contacted and be presented with the concept. Remdatings must be held and a
consensus over suitable actions should be reached.

Variable Grade Explanation

Reduces tonkm 2By cooperating with other organizations and
exchanging knowledge a faster learning curve is
possible.

Reduces fossil CO | 2| Same as above.

per tonkm

Reduces costs IHas the potential of reducing costs but uncertain,.

Reduces costs (%) No data.

Increases income Has the potential of increasing income but very
uncertain.

Requires 4| Some resources are necessary, such as time.

investments

Simplicity internally | 4 Other organizations must commit but otherwise
fairly easy.

Simplicity externally| 4 Same as above.

Availability 5| Several networks are existent today.

Tested 5 TLGT&T are currently involved in a network.

8 |nterview Hadders, Gunill®roject leader Blicc, 07-02-02
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12.4.3 Cooperate with Universities and Scientist

By being able to take part of the latest knowledgthin the area as well as
implementing techniques and technologies signifigangress can be maffelt is
also beneficial to have a mutual dialog with Unsies to be able to influence their
research.

Climate potential: No reduced climate impact can be gained solelydmperating
but it can facilitate to find the right measures.

Finance: Cooperation with universities does not necessargan large costs because
Universities also have a mutual reason for cooperatnvestments or contributions
to studies conducted through Universities tendgdédss expensive than doing them
themselves.

Implementation: It is preferable to be located in the proximity atUniversity for
this kind of action and also to find one that islidated to similar research that the
company is interested in.

Variable Grade Explanation
Reduces tonkm 2New ideas and concepts can be gathered and put to

use. The latest research will be available.

Reduces fossil CO | 2| Same as the above.

per tonkm

Reduces costs IHas the potential of reducing costs but uncertain,

Reduces costs (%) No data.

Increases income Has the potential of increasing income but very
uncertain.

Requires 4| Cooperation with universities is often a cheap

investments source of knowledge.

Simplicity internally | 5§ No obstacles other than resources, time |and
distances which in Tetra Pak’s case is relatively
low.

Simplicity externally| 4 Offer a mutual cooperation with gains on both
sides. The forwarding agents can be affected by the
outcomes of the cooperation’s.

Availability 4| Universities are open for cooperation’s.

[dul

Tested It has been done before.

81 Meeting Wendle Bjorn, Consult, Trivector Traffi@A07-03-02
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12.4.4 Create Competitive Advantage

By using a company’s position as environmentaligrfdly and having a low impact
on the climate a competitive advantage can be autedtot only is this good from a
business point of view but it also forces the conypto be one step ahead of its
competitors, thereby having a extremely low imgacthe climate.

Climate potential: This does not in itself reduce the climate impaat dan be a
motivation tool for doing so.

Finance: It would cost money to first earn the position @hen communicating it to
the market but the possibility of being able td s@re products is very much sought
after. By being able to make money by reducing dlimate impact have a strong
probability of success.

Implementation: Constantly finding new ways of reducing the climatgact is
necessary along with implementing them. Althoughstmimportant is being able to
communicate this to the market and always ensuhagthe own company’s brand is
conceived as having a lower climate impact thanotapetitors.

Variable Grade Explanation
Reduces tonkm PWith a competitive advantage that positions [the

company as climate friendly puts constant pressure
of always outperforming ones competitors within
the climate issue. First mover advantage will
generate sales which partly can finance climate

investments
Reduces fossil CO | 2| Same as above.
per tonkm
Reduces costs IHas the potential of reducing costs but uncertain,
Reduces costs (%) No data.
Increases income AVNith a competitive advantage increased incame
should be achieved.
Requires 1| To be better than others it is necessary to invest
investments money and also prepare for setbacks.

N

Simplicity internally The entire organizations must be devoted.

Simplicity externally| 3 This will put high demands on forwarding agents.

Availability 4| Many organizations want to position themselves as
climate friendly but currently no single organipati
distinguish themselves.

N

Tested | Experience is available but none have reached all

the way.
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12.4.5 Enter Climate on the Agenda
When having weekly, monthly or yearly meetingssitimportant to devote time to

discuss the climate and to create awareness. Meetire also an instrument for
getting input on new ways of finding measures agjathimate change.

Climate potential: This measure is an indirect tool that will faciléan finding ways
of dealing with the problem.

Finance: Time will have to be devoted to this action.

Implementation: Creating a routine among the management and engsdolye be
willing to discuss the climate on a regular basis.

Variable Grade Explanation

Reduces tonkm 1With increased awareness new ideas can| be
generated.

Reduces fossil CO | 1| Same as above.

per tonkm

Reduces costs IHas the potential of reducing costs but uncertain,.

Reduces costs (%) No data.

Increases income Has the potential of increasing income but very
uncertain.

Requires 5| No extensive investments necessary.

investments

Simplicity internally | 4 It is easy to have a climate discussion on every
meeting.

Simplicity externally| 4 The forwarding agents can be affected by |the
outcomes of the meeting.

Availability 5| Highly available.

Tested 5 Tetra Pak discusses the climate on several meetings
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12.4.6 Highlight Management Support

Without management support any effort of reducing tlimate impact has a low
chance for success. Therefore, management suppouidsbe clear and highly
visible.

Climate potential: This will facilitate in finding measures and implenting them.

Finance: Costs are minimal.

Implementation: An active awareness and effort should be noticeahilin all
levels of management.

Variable Grade Explanation

Reduces tonkm 2Without management support it is very difficult |to
make real change.

Reduces fossil CO | 2| Same as above.

per tonkm

Reduces costs IHas potential of reducing cost but uncertain.

Reduces costs (%) No data.

Increases income Has potential of increasing income but very
uncertain.

Requires 5| Investments are not necessary.

investments

Simplicity internally | § Management needs to communicate their
commitment.

Simplicity externally| 4 The forwarding agents can be affected by |the
results followed by changes within the organization

Availability 5| Management is aware of their impact on the
organization.

[dul

Tested Same as above.
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12.4.7 Incentive for Climate Achievements

By adding some sort of reward when finding waysesfucing climate impact can be

effective. Complex issues like the climate impazihdt have one easy solution but an
abundance of small ones. It is necessary to invelxgxyone in the company to be

able to use everyone’s unique knowledge to makffexehce.

Climate potential: It will not reduce the climate impact directly butcan help find
ways of doing so.

Finance: An incentive does not have to be large or expengivee effective. The
actions found can even prove to be cost effecsvweell.

Implementation: Introducing an incentive, perhaps in cash, foreafiployees that
find a suitable way of reducing the climate impad at the same time
communicating this to the staff.

Variable Grade Explanation

Reduces tonkm 1By encourage employees to always have |the
climate in mind, it is possible to find solutionstn
visible for everyone.

Reduces fossil CO 1| Same as above.

per tonkm

Reduces costs IHas potential of reducing cost but uncertain.
Reduces costs (%) No data.

Increases income Has potential of increasing income but very

uncertain.

Requires investments| |4&mall incentives are enough.

(@1

Simplicity internally Easy to implement.

(@l

Simplicity externally Does not affect.

Availability 5| This approach has been used in other areas.

Tested 5 Same as above.
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12.4.8 Introduce a Fee for Fossil CO ,

Being environmental friendly and also reducing anpanies climate impact does
often go hand in hand with cost efficiency. Otheevt would be difficult to achieve
progress without going out of business. Some measunowever, are hard to
implement because they are costly. By introducingpst for all CQ generated it
would be in a company’s best interest to reduci @@.. If a company already have
come far, even farther than their competitors ituldde desirable with such a fee. It
would make their product relatively cheaper thagirthompetitors?

Climate potential: No reduction of CQis directly gained by this measure but it
would have a large impact on companies and theirafaoing business.

Finance: A climate friendly company with low climate impaatould, with high
probability, be a prospering company.

Implementation: This would have to be implemented by governments
simultaneously to be able to avoid unfair compamtiti

Variable Grade Explanation

Reduces tonkm 2By being forced to pay for all emission will put
high pressure on both trying to reduce tonkm and
emissions.

Reduces fossil CO | 2| Same as above.

per tonkm

Reduces costs (t does not reduce costs.

Reduces costs (%) No data.

Increases income (Does not affect sales.

Requires 1| It will increase cost significantly.

investments

Simplicity internally | 2 Difficult to get commitment within the
organization.

Simplicity externally| 1 Difficult to influence governments to impose taxes
and fees.

Availability 1| There are some fees on fuels connected Wwith
emissions.

w1

Taxes are a common political instrument for
influencing a society.

Tested

8 | idgren, Karl.Industriell miljpekonomiLiber Ekonomi, Malmo, 1993, page 101-103, 167-
213
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12.4.9 Measure CO,

Implement a system that makes it possible to etaltee amount of COthat Tetra
Paks transportations are responsible for. It isoitgmt to have a system with a short
lead time which makes it possible to see resutimfactions taken not long adb.
Another benefit with such a system would be thesibilty to compare different
alternatives before making final decisioffs.

Climate potential: Transports that are carried out with an above @eenapact on
the climate will be used fewer timegVhat gets measured also gets improved.
Without measuring the actual emissions it is difido grasp the problem and to
motivate a change. With a tool that has the capaltd present information about
which forwarder can carry out a particular consigninwith the least emissions gives
the buyer the ability to make a wiser choice.

Finance: Initially this action will be an investment for tieture.

Implementation: Much information is needed from the companies thag
responsible for transporting goods. It is also seaey to develop a standard for this
information and setting up an interface. This wdwde to be done for rail, sea, road
and air with comparable variables. Even thoughetltge many companies in Europe
willing and able to share this information thisnist true globally. Another problem
that mainly exists within the road sector is tHatre is a large amount of haulage
contractors and therefore a fragmented market witny participants that lack
advanced IT-systems. Tetra Pak would have to dpvét Enterprise Resource
Planning (ERP) system further.

Variable Grade Explanation

Reduces tonkm BMeasuring CQ@ has a motivational impact agn
reducing both tonkm and emissions. It facilitates
further climate achievements.

Reduces fossil CO | 3| Same as above.

per tonkm

Reduces costs At is possible that it facilitates in finding cast
efficient solutions.

Reduces costs (%) No data.

Increases income Does not affect.

Requires 3| Some effort is needed.

investments

Simplicity internally | 3 Same as above.

Simplicity externally| 1 General calculations are used. Tools and standards
are almost nonexistent.

Availability 1| Same as above

Tested 2 Different attempts have been performed.

8 Interview Nilsson, EverSenior LectureLTH, 07-02-05
8% Interview Jansson, Hans. Team Sea, TLGT&T, Te#eal, Lund, 07-01-30
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12.4.10 Set Climate Goals

A great motivation for actual change is to set gdhht people can aspire to. Goals
should be set in a way that they are challengingdh feasible.

Climate potential: The potential of setting goals is linear to thelgaet.

Finance: Setting goals in itself does not cost anything,i@ghg them can cost
money but not necessarily.

Implementation: Goals should be set after carefully analyzing theumstances in a
way that the level of difficulty is appropriate.

Variable Grade Explanation

Reduces tonkm 20rganizations and employees strive for reaching set
goals and the goals makes the working process
easier.

Reduces fossil CO | 2| Same as above.

per tonkm

Reduces costs IHas potential of reducing cost but uncertain.

Reduces costs (%) No data.

Increases income Has potential of increasing income but very
uncertain.

Requires 4| It is necessary to investigate what the reasonable

investments goals are and to motivate how they are set.

Simplicity internally | 4 Same as above.

Simplicity externally| 4 The forwarding agents can be affected by |the
organization trying to reach the goals.

Availability 4| Goals are highly available but are constrained by
finding the correct goals.

Tested 5 Goal is a common tool to make something happén.
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12.4.11 Share Knowledge

Being a prominent player within the climate field kea it possible to share
knowledge with not so prominent players. When actat the forefront further
measures can be hazardous and not so beneficel. Sitaring the expertise gathered
through prior experience to other organizations ltave greater impact on reducing
the climate impact.

Climate potential: Even though climate change has been a debated fpgome
time, many companies have not yet taken actionsednice their impact and are
unsure how. By helping these organizations reduitiag emissions the climate has a
lot to gain.

Finance: This would not require large resources and sometegfic gain can be
achieved, if carried out with that in mind.

Implementation: This can be realized either by letting organizatiagstablish
contact or by actively contacting other organizadio

Variable Grade Explanation

Reduces tonkm 10ther organizations can gain knowledge and
experience of good practice in concerns involving
the climate.

Reduces fossil CO | 1| Same as above.

per tonkm

Reduces costs (Does not affect.

Reduces costs (%) No data

Increases income By building relations with other organization it |is
possible to gain more business and thereby increase
sales.

Requires 4| No necessary investments are required other {than

investments being open to communicate what Tetra Pak’'s
experiences are.

Simplicity internally | § Rather easy to communicate prior experience.

Simplicity externally| 3 Organization must implement Tetra Pak’'s measures
but can work with the awareness of them being
tested.

Availability 5| Tetra Pak share knowledge to other organizatjons
today.

Tested 5 Same as above.
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12.4.12 Buy Emission Rights

The trade with emission rights started in Z00Bhe concept is that facilities, such as
factories, that create G@missions will be given the right to release aaierdevel of
emission with a yearly reduction. If one factorywéa cheap way of reducing its
emissions greatly they can do so and then sellitused emission rights that makes
out the difference between actual and allowed eamis&nother factory which would
have to make considerable investments to redude ¢n@ssion and that releases
more emissions than allowed can buy emission riffais the first factory. The
purpose of this concept is to ensure that the dedtmost cost beneficial solutions
will be performed in the nearest future and thabies not matter where the reduction
takes place, the important aspect is that it geidanlt also creates an opportunity for
everyone to buy pollution credits and not usingrtheo that the environment can
benefit furthef®

Climate potential: Buying an emission right and not using it ensuhes somewhere

a reduction in C@emission occurs. This can offset the actual eoisscaused by
freight transportations. It is important to notetththis is not the solution to the
problem but a tool for getting there. It should hetused as a mean for not taking the
proper responsibility for ones action.

Finance: It will be considered as a cost but it can be cee#ipan taking other actions
for reducing CQ.

Implementation: A calculation of the present level of emissions sealiby the
company will be necessary to buy a suitable amotieimission rights to offset the
generated amount of GO

Variable Grade Explanation

Reduces tonkm ODoes not affect.

Reduces fossil CO | 3| It is possible to offset all emissions but it cam|b

per tonkm guestioned how large the actual climate gain will
be. It can not be seen as a final solution.

Reduces costs (Does not affect.

Reduces costs (%) No data.

Increases income (Does not affect sales.

Requires 1| It is necessary to always offset emissions and have

investments a system for measuring actual emissions and trading
emission rights.

Simplicity internally | 4 Fairly easy to demand or to buy offsets oneself.

Simplicity externally| 4 Does not affect other than the necessity of swetabl
system for measuring emissions.

Availability 5| Several companies offer and use emission rights.

Tested 5 Same as above.

8 http://www.analyskritik.press.se/energipolitik/ldispsrattigheter.htm
% Interview Porsgaard, MartifEnvironment Manager SAS Group, 07-02-27
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12.4.13 Change Customer Behavior

Customers have implemented concepts such as Jligha JIT, which stresses the
importance of reducing inventory and instead ggttive goods when they are needed.
Customers therefore demand that it should be pessilyeceive the goods with short
notice. This should be considered as a deviatiom fthe original concept which
stresses the need of getting the goods at the figiet and not the fastest way
possible. By opening up for a dialog with a compsutystomers and cooperating in
a way that makes it possible to get an early matiion of orders and therefore have
longer time-spans for delivery. This would simplifye planning process and thereby
introduce new possibilities, such as utilizing skbowbut more climate friendly
transportation mode&’ %

Climate potential: By being able to optimize logistics it is possilbéereduce the

transportation effort thereby reducing the amounftossil fuel used. Also by being
able to use means of transportations with a lowserate impact an improvement is
achieved.

Finance: If implemented correctly a cost cutting effect wibble achievable.
Implementation: Establishing a dialog with customers is crucial ahen to

influence customers to adjust their ordering praXisis can be done by explaining
the cost benefits and climate benefits associatddimproved flexibility.

Variable Grade Explanation
Reduces tonkm ODoes not affect.
Reduces fossil CO | 2| Some flows of goods can change transportation
per tonkm mode and thereby reduce emissions considerable.

For most goods a smaller reduction can be achieved
by increasing the utilization of capacity.

Reduces costs ZSame as above.

Reduces costs (%) No data.

Increases income (Does not affect sales.

Requires 4| No large investments necessary.
investments

Simplicity internally | 3 Increased commitment within the organization and
communication with customers.

Simplicity externally| 1 Customer must change their way of planning and

ordering.
Availability 4| Knowledge and tools are available.
Tested 5 It has been done before.

8 Interview Johansson, Ingmatnvironment ManageMaersk Line, 07-02-27
% Interview Nilsson, EvertSenior LecturgeLTH, 07-02-05
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12.4.14 Develop Light Products

By reducing the weight and size of products tharfeetransportations is lessened

Climate potential: Reduced transports will lead to a reduction in tise of fossil
fuels and less waste of packaging materials cahtebbwer deforestation.

Tetra Paks packaging material has already beenoiragdrby reducing the weight
needed to make one container. If there is a pdisgita continue to reduce the weight
of packaging materials it would have a large impgactransportations. Reducing the
size and weight of machines and equipment would bés beneficial but would not
have the same impact because they are not sdidse large quantities.

Finance: Cost of raw material and cost of transportationsildalecrease but most
importantly it would be a competitive advantage tt@uld increase market share.

Implementation: Research and development within Tetra Pak contisiydues to
develop their products so this measure is not dangehew. If it is seen as crucial or
if it is thought to have high potential it could bertured further by education and
informing the employees in R&D and assigning resesrto make it possible for
them to focus even more.

Variable Grade Explanation

Reduces tonkm 1A reduction in weight is an equivalent reduction in
tonkm. Further reduction possibilities are limited

Reduces fossil CO | 0| Does not affect.

per tonkm

Reduces costs IReductions in transportation costs as well| as
material costs are achievable but limited dueg to
previous improvements.

Reduces costs (%) No data.

Increases income Amproved product.

Requires 2| Further reductions can be costly.

investments

Simplicity internally | 2 R&D must further enhance the product line.

Simplicity externally| 5 Does not affect.

Availability 4| Knowledge and tools are available.

Tested 5 Common R&D challenge.
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12.4.15 Exchange Goods
Companies that are being supplied similar goodaragher company or supplying

similar goods as other companies can initiate dalsotation. By reducing
unnecessary long distances the transportationt eéfduces. See Figure 3.

B Customer to Customer to

E supplier 2 é{?’ supplier 1

E %/ \FZ==

o

R

E Supplier 1 Supplier 2

A Customer to Customer to

F supplier 2 supplier 1

£ ? 2

= [ | R

R — Collaboratiol —=
Supplier 1 |« Supplier 2

Figure 23

Climate potential: Exchanging goods will lead to a reduction in the w$ fossil
fuels.

Finance: Reduced need for transportations will lead to lotkensport costs.

Implementation: It is necessary that the goods that will be exchdnhjave no
important differences. It also would be preferablth companies had an equal gain
in the collaboration. Then it would be wise to diecif it is necessary that an identical
amount of goods must be exchanged or if it wouldageeeable if a possible
difference could be compensated in monetary terms.

8 Transportforum 2007, Linkdping. 07-01-10/11
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Variable

Grade

Explanation

Reduces tonkm

1Finding suitable goods and compatible organization

can reduce those emissions greatly but these flows

are few.

Reduces fossil CO
per tonkm

0

Does not affect.

Reduces costs

1ISame aseduces tonkm

Reduces costs (%)

No data.

Increases income

MDoes not affect sales.

Requires 3| Building a close relationship with organizations

investments with similar raw material can demand much effort.

Simplicity internally | 2 Mutual understanding and cooperation between
organizations.

Simplicity externally| 2 Same as above.

Availability 1| Suitable partners are difficult.

Tested 5 Shell and Statoil has successfully implemented

measure.

this
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12.4.16 Improve Planning

By implementing systems for gathering informatiomd ausing it effectively can
facilitate in the ability to plan actions. A compathat only knows what happens in
the nearby future has little flexibility and is thére restrained of using costly
actions which have large impact on the clinfate.

Climate potential: By not being forced to use modes of transportatiwite high
emissions the climate impact can be rediiced

Finance: Planning can help cutting cost and making a compaore competitive.

Implementation: Installing advanced systems can be one part ofdhdion but the
most important one is having a fruitful dialog beem different parts and functions of
the company in a way that makes it possible forempeople to enhance their
understanding of the situation.

Variable Grade Explanation

Reduces tonkm ODoes not affect.

Reduces fossil CO | 1| By being able to switch transportation mode [for

per tonkm some of the goods it is possible to reduce
emissions.

Reduces costs ICheaper transportations modes can be used.

Reduces costs (%) No data.

Increases income (Does not affect.

Requires 4| Systems, routines and attitudes ought to improve.

investments

Simplicity internally | 4 Same as above.

Simplicity externally| 4 Same as above.

Availability 5| Knowledge and logistical tools are available

Tested 5 It is being performed.

% Meeting Lindahl, Bjérn, Team Road, TLGT&T, Tetraval, Lund, 07-02-05
1 Rapport 2000:7, Method for Socio-economic analygeswironmental measures,
Naturvardsverket, Orebro, 2000, page 88
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12.4.17 Improve Production Flexibility

Large companies often have several factories ardl@dvorld not doing the exact
same product but very similar ones. These prodaretshen shipped around the world
even passing another factory before reaching the fiustomer. By improving the
flexibility within production a factory can manuface a wider range of products,
thereby provide the customers close by with thedypects they need without being
forced to ship them round the globe.

Climate potential: This measure has potential of greatly reducing rieed for
transportation thereby reducing the climate imp#cshould be noted that it is not
just the distances traveled but also the transjamntanode. Therefore it is not always
true that reduced distance naturally means lowassoms because those distances
could be transported with ships thereby not hasilggeat impact on the climate.

Finance: Improved flexibility can mean increased investmebt# reduced cost for
transportation and better being able to fulfill touser satisfaction can greatly
outweigh the drawbacks.

Implementation: First of all a mapping is hecessary to identify diféerent products
being manufactured, the unique distinction betw#erse products, the flow of
transportation and its emissions. Then an improwmnmie the machinery and
production process would follow.

Variable Grade Explanation

Reduces tonkm 3Tetra Pak has several plants globally which
transports over long distances. By increasing
flexibility and thereby enabling to supply all
products to customers in the proximities the nded o
transportation can be reduced.

Reduces fossil CO | 0| Does not affect.

per tonkm

Reduces costs ZReduced transportation cost.

Reduces costs (%) No data.

Increases income (Does not affect

Requires 1| Can be large because of need for complex

investments manufacturing equipment and increasing demands
on planning.

Simplicity internally | 1 Same as above.

Simplicity externally| 4 Does not affect other than new routes must be

established
Availability 5| Knowledge and tools are available.
Tested 5 It has been done before.

93



Reduced Climate Impact from Tetra Paks Transporiati
12.4.18 Improve Routes

Large transportation companies have means for gftigh the transportation of
goods handled by them. Even so, they do not contmahbles such as quantity, time
of notification, time to delivery, address for picip and delivery. By improving
routes in collaboration with the forwarding compeiunnecessary deviation can be
avoided and an optimal flow can be creatéd *

Climate potential: Reduced transportation means lower climate impact.
Finance: Optimizing routes often mean minimizing costs.
Implementation: Always ensuring optimal flow of goods requires apped

employees working daily with optimizing logisticadabeing responsible for having a
creative dialog with forwarding companies.

Variable Grade Explanation
Reduces tonkm 2Improving routes reduces the distance traveled.
Reduces fossil CO | 0| Does not affect
per tonkm
Reduces costs Amproved fuel consumption as well as needed time.
Reduces costs (%) No data.
Increases income (Does not affect sales.
Requires 3| Systems and personnel are needed to always ensure
investments optimal routes.
Simplicity internally | 3 Same as above.
Simplicity externally| 4 Does not provide a large obstacle for providers of
transportations services.
Availability 5| Knowledge and tools are available.
Tested 5 Tetra Pak are dedicated to ensure optimal routes.

%2 Interview Hammarberg, UlHead of Corporate CitizenshifpHL Express Sverige, 07-02-
08

% Interview Jadsen Holm, MonicEnvironment ManagerSchenker, 07-02-13

 Interview Johansson, Christ&lnvironment ManageiDSV, 07-02-26
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12.4.19 Improve Utilization

Forwarding agents and their customers must workirmoously to utilize as much of
the cargo capacity of each vehicle as possibleekample, this is done by increasing
the amount of orders that make use of entire trurkéinding goods that can be
loaded together with Tetra Pak’s goods.

Product design and packaging design have largect®ma the utilization of cargo
carriers. By optimizing products ready to be shiptiee largest possible quantity can
be carried with the vessel. If the product doesototpy the whole cargo space of the
vehicle it is important to make it compatible tchet products being shipp&d.
Bookings can also be made more efficient by ha@ngwarding dialog with ones
customers and suppliéfs

Climate potential: Improved utilization means lower fuel consumptian ppnkm.

Finance: By simplifying the work effort needed for the formlang agent, costs can
be reduced.

Implementation: It is crucial to involve all steps in the supplyagi to make it
possible for the most efficient utilization of cargpace.

Variable Grade Explanation
Reduces tonkm ODoes not affect.
Reduces fossil CO | 2| Very important to ensure that every truck is being
per tonkm used optimally.
Reduces costs IFuel consumption makes out 1/3 of the

transportation costs.

Reduces costs (%) No data.
Increases income (Does not affect sales.
Requires 4| Improved planning and general logistics.
investments
Simplicity internally | 4 Some changes can be necessary
Simplicity externally| 4 They need to constantly try to optimize utilizatiorn
Availability 5| Knowledge and logistical tools are available.
Tested 5 It is being performed.

% Interview Johansson, Christ&nvironment ManagerDSV, 07-02-26
% Rapport 2000:7, Method for Socio-economic analygeswironmental measures,
Naturvardsverket, Orebro, 2000, page 88
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12.4.20 Plant Forests

Trees have the ability to transform and to abso@. By planting more trees and
increasing the global vegetation more @l be removed from the atmosphere.

Climate potential: In the long-term it is important not to diminishettglobal
vegetation and even increasing it but the procdsgemoving CQ from the
atmosphere this way works very slowly.

Finance: This will be an investment.

Implementation: First of all land with little vegetation have to fmind. Because the

trees will have to be there for a long time to havehance of being productive, the
owner of the land must guarantee the continuedfiiaie of letting a forest occupy

the land. The easiest way of doing that is by mioguthe land. Buying a large

amount of small trees is fairly cheap but the psscef planting them can be more
expensive. The forest can then grow as primevastowithout much supervision,

otherwise a caretaker must tend to the forest. &eenative would be to donate the
land and the forest to the government with the gmmdof not letting it be used for

another purpose.

Variable Grade Explanation
Reduces tonkm ODoes not affect.
Reduces fossil CO | 1| Large areas are needed which must be undistyrbed
per tonkm for hundreds of years.
Reduces costs (Does not affect.
Reduces costs (%) No data
Increases income (Does not affect sales.
Requires 3| The plantation of trees is very cheap but costs| are
investments linked to purchasing of land and paying for forgstr
Simplicity internally | 4 No great obstacles are visible other than investing
effort outside a company’s core business.
Simplicity externally| 3 Does not affect.
Availability 5| Highly available.
Tested 5 Several companies plants forests today.
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12.4.21 Prevent Damaged Goods
Damaged goods lead to increased need of trandpartd&dirst goods are being sent

and when it arrives it is being identified as dasthgvhich means that another
transport is necessary.

Climate potential: Reducing the need for transportations reduceslimate impact
but to what extent? It depends on how often danggels occur today and how
serious the damages are.

Finance: Reducing damage goods does not just reduce thspoeations needed
from a factory to one customer but also the trariafions to the factory from its
supplier. It also reduces the amount of goodsnikads to be manufactured and the
administration concerning damaged goods.

Implementation: Reducing damaged goods can be done in collaboratitim
suppliers, customers and the companies providimgsportation services. Together
system and routines can be implemented in a waythean benefit from.

Variable Grade Explanation
Reduces tonkm 1Every damaged goods leads to more transportations

but luckily the amount of damaged goods are low.

Reduces fossil CO | 0| Does not affect.

per tonkm

Reduces costs INot only are reductions in transportation cagsts
achievable but also manufacturing costs and
material costs.

Reduces costs (%) No data.

Increases income (Does not affect.

Requires 4| It is mainly about routines and attitudes.

investments

w

Simplicity internally Changing attitudes are a challenge.

Simplicity externally| 3 Same as above.

Availability 5| Knowledge and quality tools are available.

[dul

Tested It is a common operational challenge.
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12.4.22 Reduce waste

By minimizing all waste that is being producedsitpossible to reduce unnecessary
transportations.

Climate potential: Reduced transports will lead to a reduction in tilse of fossil
fuels and less waste of packaging materials cahtebbwer deforestation.

This measure is closely tied to the amount of whetag produced today. With very
little waste being produced it will be difficult improve material efficiency without
increasing cost.

Finance: By minimizing waste along the value chain, unneagssransports can be
made redundant but the main saving associatedredghincing waste lies in decreased
cost of material.

Implementation: Tetra Pak already have a very low average of wastdecause it
is not zero it can be improved. It would be impotti evaluate Tetra Paks supplier
of raw material, the manufacturing process andrthestomers handling of Tetra
Paks products. Tetra Pak supplies both machinesnzetgrial, which makes it
possible to improve the machines in a way that thegot cause waste of material.

Variable Grade Explanation

Reduces tonkm 1Reducing waste has been a priority for a long time
and further reductions is limited.

Reduces fossil CO | 0| Does not affect.

per tonkm

Reduces costs ZReduction in tonkm as well as raw material and
finished products.

Reduces costs (%) No data

Increases income (Does not affect

Requires 2| There are both low cost measures and expensive

investments measures to reduce waste.

=

Simplicity internally Changing employee’s behavior and machines

characteristics will acquire much effort.

[@ul

Simplicity externally Does not affect.

Availability 4| Knowledge and tools are available.

Tested 5 Common operational challenge.

98



Reduced Climate Impact from Tetra Paks Transporiati
12.4.23 Relocate

Setting up factories and warehouses at logistimattjons and thereby reducing the
distance which the goods need to traVel.

Climate potential: Relocation will lead to a reduction in the use addil fuels. Even
though it is possible to reduce the needed tratsploere are many other factors that
are seen as more important when choosing a suitatation for a factory?®

Finance: The cost of transportations would be reduced buatviiappens with the
total cost is uncertain.

Implementation: It would have to be a critical factor when choosivigere to locate
its business. Furthermore there would be a neednalyzing where a suitable
location could be by evaluating the value chain.

Variable Grade Explanation

Reduces tonkm bLocations for factories and warehouses |are
fundamental for distances between suppliers |and
customers.

Reduces fossil CO | 0| Does not affect

per tonkm

Reduces costs Iavings in transportation costs are highly visible

Reduces costs (%)

Increases income 0

Requires 1| Several variables other than transportation cast ar

investments crucial when selecting location.

Simplicity internally | 1 Relocation implies a large change for any
organization.

Simplicity externally| 4 Large changes in the flow of goods require [the
forwarding agent to adjust its operation.

Availability 5| Knowledge and tools are available.

Tested 5 Common management challenge.

" Meeting with Lars J Nilsson, Senior Lecture, LTAH08-12
% Interview Lundahl, LarsGlobal EnvironmentTetra Pak AB, 07-03-19
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12.4.24 Renew Vehicles

Newer vehicles can take advantage of improved tdolgg know-how and they have
to comply with the latest environmental demarid€°

Climate potential: By renewing a company'’s fleet of vehicles a redurctin fuel
consumption as well as an even higher reducti@migsions can be possible.

Finance: Newer vehicles are an investment but from a firgnpoint of view a
vehicle should not be kept after its economic fifes

Implementation: Purchaser of transportation services makes denamdts haulers
to have a modern fleet of vehicles. The suppligrarisportations services constantly
renews old vehicles and replaces them with newes.on

Variable Grade Explanation

Reduces tonkm ODoes not affect.

Reduces fossil CO | 2| Newer vehicles, with some exceptions, have better
per tonkm fuel economy.

Reduces costs 11/3 of the transportation costs are from fuel.
Reduces costs (%) No data.

Increases income MDoes not affect sales.

Requires 1| New vessels are a large investment for the provider
investments of transportation services but are usually| a

profitable investment in the long term.

Simplicity internally | § Easy to implement as a demand in agreements|with
forwarding agent. No obstacles internally.

N

Simplicity externally The simplicity depends on the age structure of|the

fleet of vessels but can be considered expensive.

Availability 4| New vessels are available but ships takes years to
build. Trucks are easier but at the moment the time
before delivery is relatively long because of la¢k
capacity from manufacturers.

Tested

[dul

Established concept.

% Interview Henstedt, Ann&roduct SpecialistsScania, 07-13-14
19 |nterview Sandberg, Helengupply Chain Managemer8cania, 07-13-14
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12.4.25 Store CO»

There are different technologies of capturing,G@d transform it to liquid form.
Then it would be possible to use dried up oil feetd pump down liquid COand
storing it there.

Climate potential: If done in very large scale this would remove tixeess CQ
from the atmosphere thereby minimizing the affectte climate.

Finance: This would be a huge investment if done in a langeugh scale.
Implementation: First a technology that is cheap enough would Berg&l and then

adopt it for large scale G@apturing. Thereafter the G@ave to be stored for a very
long time and finding that stable storing faciktiould also be very challenging.

Variable Grade Explanation
Reduces tonkm ODoes not affect.
Reduces fossil CO | 1| Large scale operations not in use.
per tonkm
Reduces costs (Does not affect.
Reduces costs (%) No data.
Increases income Does not affect sales.
Requires 0| Large barriers need to be overcome before it can be
investments realistic.
Simplicity internally | 0 Same as above.
Simplicity externally| 5 Does not affect
Availability 1| Research is being made.
Tested 1 Same as above.
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12.4.26 Utilize Hybrid Vehicles

Hybrid is a functional unit in which two or moreffdrent technologies are combined
to satisfy a given requirement. For transport vekidybrid is commonly a vehicle
which uses both electricity and combustion for pitejpn. There are different kinds
of hybrid technologies, for example series hybpdrallel hybrid and power split
hybrid. By using a series hybrid, a combustion epags used to rotate a generator
which gives electricity to an electrical engine eTddvantages are that the combustion
engine is only used when necessary and furthertherengine can run on optimum
RPM. Other vehicles have none or little abilityreuse energy from retardations but
with an electrical hybrid it is possible to stohe tenergy that normally gets lost when
breaking!®*

Climate potential: Reduced fuel consumption will lead to a reductiorthe use of
fossil fuels. If the combustion engine runs on veslge energy the emission of fossil
CGO, will be eliminated further.

The technology is not widely available for heawcks, although many prototypes
are being tested. According to Volvo they will bakybrid heavy trucks on the
market in 2009%2

There are trains and ships that already uses hybdknology but not to a large

extent!®®

Finance: The vehicles with hybrid technology are more expen$o buy but have

the potential to save money by reducing fuel costee highest potential is for
vehicles which normally have high fuel consumptiand are being used much.
Furthermore a long economic lifespan will incretsepossibility of pay back.

Implementation: Hybrid heavy trucks are not available yet but wélin a few years.
Then all that is required is that the road carrtarg them. Buyers of transportations
services which focus on the environment and threatk should prepare their supplier
that they are interested in buying transportatiervises that make use of hybrid
technology in a few years.

101Transportforum 2007(Volvo), Linkdping. 07-01-10/11
102 i
Ibid
103 Transportforum 2007(Vagverk/Banverk), Linkdping7-01-10/11
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Variable

Grade

Explanation

Reduces tonkm

ODoes not affect

Reduces fossil CO
per tonkm

3| By better utilizing the energy stored in fuels

better fuel consumption can be achieved.

Reduces costs

ZReduced cost of fuel.

Reduces costs (%)

No data.

Increases income

(MDoes not affect sales.

Requires
investments

0| Very expensive today.

Simplicity internally

a

Easy to implement as demand in agreements
forwarding agent. No obstacles internally.

with

Simplicity externally

0 Not available and therefore not possible
implement.

to

Availability

0| Same as above.

Tested

1 Some projects has tested the technology.
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12.4.27 Educate on Heavy Ecodriving

Heavy Ecodriving aims at educating drivers so thay can be able to drive more
fuel efficiently and thereby also drive more ecoratly. > The average fuel saving
for drivers who have no prior experience of Ecadgvis 13 %. Additional benefits
such as lower wear on breaks, driveline and tieas lme drawn but also improved
safety. 1%

Climate potential: It will lead to a reduction in the use of fossiefs.

Finance: Fuel cost reduces with 13 %. Fuel makes out fortbimd of the costs for a
road carrier which means that the price of trartsppons can be reduced with more
than 4 %. Further savings are possible due towess and tear but there will also be
an initial investment for educating all drivers.

Implementation: To be able to implement ecodriving, Tetra Pak stha@quire
ecodriving from all its supplier of road transpssrvices. Furthermore, Tetra Pak
should ensure that the savings the road carriersable to make reflects in their
prices. It is not likely that all the savings wile reflected in Tetra Pak's income
statement.

Ecodriving is widely available in Scandinavia buttrall over the globe which
reduces the potential.

Variable Grade Explanation
Reduces tonkm 0 Same number of tonkm
Reduces fossil CO | 2 13 % fuel savings
per tonkm
Reduces costs 1 13 % fuel savings, fuel makes /@ubflthe cost for

transportation®» 13%* é = 43%

Reduces costs (%) 4.8 43%
Increases income 0 Does not affect sales

Requires 3 Various costs around 300 - 500 € per driver.
investments Ecodriving with included follow-up systems are more
expensive.

Simplicity internally | 5 Easy to implement as demandagreements with
forwarding agent. No obstacles internally.

Simplicity externally| 4 The technique is testedqitable, profitable and eas
The only obstacle is how wide-spread it is globally

<

Availability 4 It is very available in Northern Eape and should be
relatively easy to transfer globally.
Tested 5 It is been tested thoroughly.

104 Rapport 2000:7, Method for Socio-economic analysésenvironmental measures,
Naturvardsverket, Orebro, 2000, page 88

195 hitp://www.ecodriving.se/vad/vanliga_fragor.asp@le®1=01&level _02=0507-02-15
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12.4.28 Optimize Tire Pressure

By ensuring that the tires on a truck always hdnee dptimum pressure is a crucial
factor for not adding unwanted friction. If the gsare is too low the fuel
consumption goes Up.

Climate potential: Correct tire pressure will lead to a reductionhie tise of fossil
fuels if it is assumed that it is not correct aflea

Finance: Optimum tire pressure saves money because of lfmekconsumption.

Implementation: A purchaser of road transportations can stipulateraand that the
haulers ensure correct tire pressure. The haufethen either create a daily routine
for checking tire pressure or have a system irtriek that constantly supervises the
pressure.

Variable Grade Explanation
Reduces tonkm 0 Does not affect.
Reduces fossil CO | 1 3 % lower fuel consumption for those trucks with
per tonkm wrong tire pressure is achievable. Assume 10 % of

all trucks drive with wrong tire pressure. That
means a total reduction by 0,3 0.

3%*10% = 03%

Reduces costs 1 Fuel makes out 1/3 of the trarsdjmortcosts and

therefore costs reduces by 0,1%3%* % =01%

Reduces costs (%) 0,1 Same as above.
Increases income 0 Does not affect sales.
Requires 4 Systems or routines need to be implemented.

investments

Simplicity internally | 5 Easy to implement as demandagreements with
forwarding agent. No obstacles internally.

Simplicity externally| 4 Should be easy enough ke trucks still drive
with wrong tire pressure.

Availability 5 High availability.

Tested 5 Same as above.

1% Rapport 2000:7, Method for Socio-economic analysésenvironmental measures,
Naturvardsverket, Orebro, 2000, page 88

105



Reduced Climate Impact from Tetra Paks Transporiati
12.4.29 Reduce Road Utilization

Reducing the road utilization in favor for sea andst preferably rail would reduce
fuel usage per tonkMi’ By improving possibilities for reloading and aetiy seek
out opportunities for changing transportation modepre climate friendly
transportations can be used. Problems still retnagause of difficulties of reaching
everywhere with trains and ships. Therefore, sovael wtilization will be necessary
in most cases but for certain routes it can beEabe.

Climate potential: Changing transportation mode from road to rail ea $as
potential of reducing the climate impact greathhisTis under the assumption that
there is free rail capacity on the railroads oea soute operating the alleged route.
The largest difference will occur if the trains wdectricity that has been generated
from renewable energy sources but even a diesiel wauld be an improvement
compared to trucks.

Finance: It would also be considered as a much cheaper Wagrsporting goods if
reloading does not constitute a large problem. iBlesdrawback could be with what
flexibility and speed the goods are being shippéd.w

Implementation: Suitable routes have to be identified and the comggaoperating
the railroads and sea routes must be contactedprbleess of writing agreements and
solving possible obstacles can be considered miffieutt for rail than for road
transportations.

Variable Grade Explanation
Reduces tonkm ODoes not affect
Reduces fossil CO | 2| Enabling a change to other transportation mades
per tonkm that have less emissions will reduce the tptal

emission considerable but it will not be possilde |f
all transportations.

Reduces costs Same as above.

Reduces costs (%) No data.

Increases income (Does not affect

Requires 3| Makes transportations more difficult and the
investments internal planning more complex.

Simplicity internally | 3 Same as above.

[@ul

Simplicity externally Does not affect.

Availability 1| Difficult to find suitable alternative for road
utilization for most flows of goods.
Tested 5 Have been done before.

197 Interview Enell, MagnusCEO, Sustainable Business Hub, 07-02-07
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12.4.30 Utilize Biodiesel/FAME/RME

Biofuels are extracted from biological materialstsas wood, sugar cane, sugar beet,
rape or corn. They emit as much £43 fossil fuel but the difference is that duritsy i
growth the biological material absorbs and decompdbe equivalent amount of
CO,."® Growing and combusting biofuel is almost a closidle and does not
contribute much to increasing the amount of,CRefining biofuel is a critical issue
because much energy is needed within the procedkibus also true for the process
of refining fossil fuels. Diesel is widely used kit heavy vehicles, ships and trains
because of high fuel efficiency and the equivaleiatfuel is biodiesel. Rapeseed
Methyl Ester or RME is a biodiesel that is commorEurope and is produced from
rapeseed, in the USA corn and soy is often usgdaauce other types of biodiesel.

Climate potential: Biodiesel has the potential of profoundly reducihg impact on
climate though many problems remain. It takes afatnergy to transform biomass
to liquid fuel that is suitable for engines and theerall energy loss is substantial.
This would not be a problem if there was an abunhdaantity of biomass but there is
not. When a material is limited it can be augmernted it should be used where it
can be utilized with the highest efficiency, whichin power plants where the
efficiency ratio is much higher.

Finance: With higher oil prices due to shortages, biodiesel be a very economic
alternative. Today the difference in cost betwesimgifossil diesel and biodiesel is
small within the road sector which would facilitateshift towards biodiesel. Ships
have the ability to use different fuels such as @&duel oil which is also called

residual fuel oil or heavy fuel oil. This fuel isuech cheaper than biodiesel why it is
harder to motivate a shift within the shipping istty as well.

108 http://www. biodiesel.deittp://www.uppfinnaren.com/2006/nr4 06/ageratec, itih03-14
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Implementation: There is a limited supply and capacity for prodgdmodiesel but

it is available. Regular trucks can shift to biasgie without making large
modifications because the fuels are very simildre Tnain difference from fossil
diesel is that biodiesel can act as a solvent d®euand some older trucks must
therefore change all gaskets and hoses. Some ks for example from Scania
do not need any modifications at all. Biodieselaisuperior fuel to fossil diesel
because it is cleaner and has better lubricatidrths can also be a problem when
shifting to biodiesel. Old deposits from fossil sk¢ within the fuel line can be
cleaned with biodiesel and flow onwards and causekhges in the fuel injectors.
Few filling stations offer 100 % biodiesel whichnist a large obstacle because trucks
travel a few thousands kilometers between evefindilwhich together with the
existing filling stations mean that it is possilite solely rely on biodiesel. Large
haulage firms have an own filling station which campply the company’s vehicles
with biodiesel. Before demanding that a compangegportations will be carried out
using biodiesel it is advisable to investigate theal conditions to ensure the
existence and practicability of biodiesel. Then dioeck the current fuel price
differences is advisable to know what the consecg®iof demanding biodiesel will
be. Biodiesel have trouble operating at temperatbedow -21° Celsius which implies
that fossil diesel should be used under those mistances. Increasing demand would
probably also push the research forward to deviedter trucks and fuel qualities.

Variable Grade Explanation

Reduces tonkm ODoes not affect

Reduces fossil CO | 4| No fossil CQ is being released when utilizing

per tonkm biodiesel but some fossil G@an have been used |in
the manufacturing process.

Reduces costs (MDoes not affect today. With higher oil prices| it
could be a favorable alternative.

Reduces costs (%) No data.

Increases income (Does not affect sales.

Requires 4| Some relatively small investments can be necegsary

investments for most trucks but some trucks need |no
investments.

Simplicity internally | § Easy to implement as a demand in agreements|with
forwarding agent. No obstacles internally.

Simplicity externally| 4 Necessary to modify a company’s trucks and also
secure the supply of biodiesel.

Availability 3| It is available in Europe, Brazil and the USA but
not to the same extent as fossil diesel.
Tested 5 Some trucks run on 100 % biodiesel today and

almost all run on at least 2 %.
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12.4.31 Utilize Larger Trucks

Most countries do not allow for combinations ofckkuand trailer longer than 18,75

m. Some countries such as Sweden allow up to 26,ZFhe added length means that
fewer trips will be necessary because one vehatetiansport more goods without a
proportional increase in fuel consumptiGh'*°

Climate potential: Larger trucks will lead to a reduction in the u$éossil fuels.

Finance: Trucks that can carry more goods will cut cost sashthe number of
transports needed and the amount of fuel usedpknt

Implementation: There are vehicles available up to 25,25 m. Trudtkeds who are
gualified to drive a shorter trailer are also dfiedi for longer vehicles. There are few
hurdles along the way besides legislation.

Variable Grade Explanation
Reduces tonkm ODoes not affect
Reduces fossil CO | 3| By lengthen the loading area of the truck from 13 m
per tonkm to 21 m a general increase in fuel consumption from

%
35 1/200km to 451/100km is Iikelyf/21= 08. A
/13

reduction of 20 % in fuel consumption has been
accomplished.

Reduces costs 20 % reductions in fuel costs that make out 1/3 of
the transportation cost imply a 7 % reduction| in

costs.20%* % = 7%

Reduces costs (%) Bame as above.

Increases income (Does not affect sales.

Requires 5| Purchase larger trucks rather than regular trucks.
investments Larger trucks are cheaper than regular trucks| per

square meter.

Simplicity internally | § Easy to implement as a demand in agreements|with
forwarding agent. No obstacles internally.

Simplicity externally| 1 Only a few countries allow larger trucks.

Availability 3| There are several manufacturers offering lafger
trucks. Few countries accept the use of largeksuc
today.

Tested 5

Has been utlized for many years in Sweden,
Finland and Australia.

199 |nterview Enell, MagnusCEO, Sustainable Business Hub, 07-02-07
10 Hultberg, RichardKey Account ManageSAS Cargo Group, 07-02-12
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12.4.32 Utilize Route Planning and GPS

The shipping agent will be able to determine whbeetruck and the driver are at all
times which improves the agents’ ability to planl amake good decisions. The driver
gets improved knowledge of position and the optiroate to his or hers destination.
This will save both fuel and time. It is importahat the system includes a mode for
the most fuel efficient routé*

Climate potential: Route planning will lead to a reduction in the o$éossil fuels.

Finance: This is a fairly large investment for a forwardiagent but it also reduces
fuel, time and improves the flexibility of a busase

Implementation: The systems are fairly advanced and expensive wimakes it
difficult for all forwarding agents and road cargdo adopt it all around the world.
Many road carriers are one-man businesses on a faagmented market which
makes it complicated to involve everyone.

Most GPS navigators have three alternatives; tager short route or dynamic route
and the last alternative implies that it has thétglto avoid traffic stockings. It is not
yet common to have a fuel efficient mode which @& always the shortest route
because of accelerations and retardations.

Variable Grade Explanation
Reduces tonkm 2An optimal route reduces distance.
Reduces fossil CO | 0| Does not affect
per tonkm
Reduces costs ZReduces both fuel and time.
Reduces costs (%) No data.
Increases income (Does not affect
Requires 2| Considerable investments are necessary both in
investments every truck but also a central system for logistics
Simplicity internally | § Easy to implement as a demand in agreements|with
forwarding agent. No obstacles internally.
Simplicity externally| 3 Must implement a completely new system.
Availability 5| Several providers offer similar systems.
Tested 5 Same as above.

1 Transportforum 2007, Linképing. 07-01-10/11
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12.4.33 Biogas
When biological waste is degraded by microorganisman environment free from

oxygen, biogas is being produced. This can thendeyg as a fuel for cars, buses and
trucks. *2

Climate potential: Biogas does not release fossil £O

Finance: There are some countries that subsidize the ubegés but mostly when
used in cars. The price of buying a truck operatingyas is very expensive, up to 50
% more than a regular truck.

Implementation: Most trucks must be modified after purchase becathse
manufacturers do not offer any heavy trucks runmingyas. There is limited amount
of filling stations which is critical because gascks have shorter range from one
tank. Although there are examples where there $&irplus on biogas and where
power plants use the remains. An important advantéth biogas is that it uses less
area for cultivation relative the fuels energy@éncy compared to other biofuels.

Variable Grade Explanation

Reduces tonkm ODoes not affect.

Reduces fossil CO | 5| It is not only eliminating fossil COwithin the fuel

per tonkm itself but it is also does not requiring much ewerg
in manufacturing it.

Reduces costs (Does not affect

Reduces costs (%) No data.

Increases income (Does not affect

Requires 0| Very expensive to purchase and modify trucks.

investments

Simplicity internally | § Easy to implement as a demand in agreements|with
forwarding agent. No obstacles internally.

Simplicity externally| 1 Because vehicles are not yet available direct from
the manufacturer it poses as an obstacle.

Availability 1| Same as above.

Tested 3 They are being used in small scale today.

12 |nterview Bengtsson, MagnuBroject managerVagverket, 07-02-28
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12.4.34 Fuel Cells

Fuel cells can be powered by different fuels businm@mmon is hydrogen. A regular
combustion engine is limited by the Carnot cyclécefncy which states that the

efficiency at its best reache;s=M
H
when entering the combustion chamber apdsTthe temperature of the combustion.
This states that it is very difficult to reach alhiefficiency for combustion engines
but because fuel cell engines do not operate iimdas manner it can reach much
higher!*® Hydrogen fuel cells convert electrochemical eneagy only emit water.
Hydrogen is not an energy source but an energyecaBy manufacturing hydrogen
gas using renewable energy sources, fuel cellsbeama very good solution for
transportations. Some of the existing problemstlagevolume of storing hydrogen,

cost of fuel cells and the efficiency, especiallyam managing heavy loads.

where T is the temperature of the fuel

Climate potential: No emissions except water are created when usfnglaell but
emissions do occur when manufacturing hydrogenttistcan be done with the use
of renewable energy.

Finance: So far fuel cells are more expensive than reguédrickes and are not
competitive yet.

Implementation: There are prototype buses that currently use feiéd but they are
not commercial available. Fuel cells have largeeptial but have not reached far
enough in development. The current most realigifir@ach is to be open to act as a
company willing to participate in fuel cells proiec to further developing the
technology, and supporting research within thiklfie

Variable Grade Explanation

Reduces tonkm ODoes not affect.

Reduces fossil CO | 5| Fuels without any fossil COcan easily be used i|n

per tonkm fuel cells and if renewable energy is used| to
manufacture the fuel, no fossil G being emittec
at all.

Reduces costs (Does not affect.

Reduces costs (%) No data.

Increases income (Does not affect sales.

Requires 0| Enormous investments are necessary.

investments

Simplicity internally | 1 Difficult to demand something that is not yet
commercially available on the market.

Simplicity externally| Q Fuel cells are in the developing phase and not yet
available.

Availability 0| Same as above.

Tested 1 Some tests have been performed on buses.

13 utz, Andrew. Larson, Richard. Keller, J&hermodynamic comparison of fuel cells to the
Carnot cycle International Journal of Hydrogen Energy 27, 2Qt#ye 1103-1111
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12.4.35 Synthetic Diesel

Synthetic diesel is manufactured by using the isdmopsch process. The process
begins with the gasification of raw materials sashcoal or wood and then the gas
comes in contact with a catalyst consisting ofegitihon or cobalt which results in a
liquid fuel. Other raw materials such as natural gabiogas can also be made into
liquid by the Fischer-Tropsch process?

Climate potential: No climate advantage is gained by using syntheéisall that has
been manufactured from coal or other fossil materBut if the synthetic diesel has
its origin from biomass it has a much lower impagthe climate.

Finance: Synthetic diesel is more expensive than regulasaliand is only used in
environments where there are high demands on emissi

Implementation: There are companies that offer synthetic dieseltihey are few.
Only in South Africa is synthetic diesel common dgse of an embargo that was
active during the apartheid regime. When activaling to reduce the climate impact
it is critical to ensure that the synthetic diasstd can be traced back to biomass.

Variable Grade Explanation

Reduces tonkm ODoes not affect.

Reduces fossil CO | 4| No fossil CQ is being released when utilizing

per tonkm synthetic diesel but some fossil €€an have been
used in the manufacturing process.

Reduces costs (Does not affect.

Reduces costs (%) No data.

Increases income (Does not affect sales.

Requires 1| Expensive to develop synthetic diesel for| a

investments commercial market.

Simplicity internally | 3 Difficult to make demands on something that is jnot
yet widely available.

Simplicity externally| 1 Not yet developed for a commercial market.

Availability 1| Same as above.

Tested 2 Some tests have been made.

114 Jun, Ki-Won. Roh, Hyun-Seog. Kim, Kyong-Su. Ryaeeong. Lee, Kyu-Wan. Catalytic
investigation for Fischer-Tropsch synthesis from-imiass derived syngas, Elsevier, 2003
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12.4.36 Bio Jet Al

Of all transportation modes, aircrafts are the tha¢ is accountable for most G@er
tonkm. By switching to a non fossil fuel a greapnmvement would be gained. It is
possible to produce a biofuel suitable for jet eegias has been proven with Bio Jet
A1 This fuel is not approved commercially but hasrbéested with much lower
emissions as a result.

Climate potential: With a reduction or elimination of fossil G@ithin aviation the
climate impact will be reduced plenty. Even if dvia does not emit most of the
fossil CQ they emit much more per tonkm than any other prartation mode.

Finance: Because it has not been finally approved it isidiff to speculate over the
difference in price but some argue that Bio JetllLbe cheaper than regular Jet Al.
The fuel is also compatible with existing jet erggnand with higher oil prices a
biofuel within the aviation business is highly weatae.

Implementation: Permission to use Bio Jet A1 commercially is of rseucrucial.
Then it would be necessary to investigate if thesome modifications that should
be performed before switching fuel. The supplyl$® @n uncertainty factor.

Variable Grade Explanation

Reduces tonkm ODoes not affect.

Reduces fossil CO | 3| Biofuel reduces the fossil G@ubstantially and the

per tonkm only remaining fossil C@Qare from manufacturing
and possible remaining amount of fossil fuel being
mixed with biofuel.

Reduces costs (MDoes not affect wuntil oil prices increages
dramatically.

Reduces costs (%) No data.

Increases income (Does not affect sales.

Requires 4| Some modifications can be necessary such as

investments supplying a different fuel for aircrafts.

Simplicity internally | 1 It is easy for Tetra Pak to make demands on bigfuel

when it has been approved as a fuel for jet atraf

Simplicity externally| 1 Because it is not yet approved it is very difficult

today.

Availability 1| Bio Jet Al is developed and exists but is not |yet
commercially available.

Tested 3 Several tests have been performed.

M5 hitp://www. luftfartsstyrelsen.se/templates/LS _Iniftes 70_30 35452.as7-03-17
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12.4.37 Reduce Air Cargo and Express Freight

When using aircrafts to transport goods it is oftecause the goods have to arrive
very quickly. It is likely that there will alwaysellsome goods under that category but
with increased planning and improved working methedme of the goods can be

shipped earlier thereby making it possible to tifferént modes of transportatioH®

Climate potential: If air freight were reduced, being a very pollutamty of
transporting goods, a large reduction of emittex$ifdCQ would be made.

Finance: Reducing air freight, being a very expensive wayrahsporting goods,
would mean that a reduction also represents a @gesaving measure.

Implementation: Improving IT-systems, working more proactively aaldtaining
knowledge from all necessary parts not only witthie company but also from ones
suppliers and customers would make it possibleitocnucial time and thereby being
able to use different kind of transportation modes.

Variable Grade Explanation

Reduces tonkm ODoes not affect.

Reduces fossil CO | 4| For those flows where it is possible to change

per tonkm transportation mode a large reduction is possible
but they are few.

Reduces costs 4Same as above.

Reduces costs (%) No data.

Increases income Does not affect.

Requires 4| Better systems and routines for planning.

investments

Simplicity internally | 3 Needs to change attitudes.

Simplicity externally| 3 Does not affect.

Availability 5| There are other modes of transportation availdble i
the necessary time is available.

Tested 5 Same as above.

116 Meeting Borgelin, Johan. TLGT&T, Tetra Laval, Lyra7-03-14
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12.4.38 Single Sky

The utilization of airspace over Europe is dividetb pieces. This makes it difficult
to always plan the most efficient route for evetgng occupying the European
airspace. By merging these pieces of airspacehiegetito a single airspace and unite
the air traffic controllers will facilitate in mahkg it possible for better routes, less
detours and less waiting time in the air*’

Climate potential: By ensuring that the most optimum route is beingdutuel
consumption will be reduced.

Finance: This will probably be a cost effective solution lmame governments are
afraid of losing jobs to other countries.

Implementation: This is a very complex issue and for further un@deding readers
are referred to EUROCONTROL'S’® website. Companies supporting this action can
promote it by writing articles or influencing patitans through lobby organizations.

Variable Grade Explanation

Reduces tonkm 2Reduced distance and thereby fuel according to
SAS!®

Reduces fossil CO | 0| Does not affect.

per tonkm

Reduces costs TFuel makes out a large part of the transportation
costs.

Reduces costs (%) No data.

Increases income (Does not affect sales.

Requires 1| Expensive to enable single sky.

investments

Simplicity internally | 4/ Lobbying is difficult but single sky is being cad
through in the near future.

Simplicity externally| 1 Large changes are necessary.

Availability 1| Not yet realized.

Tested 1 Same as above.

17 |nterview Porsgaard, MartiEnvironment Manager SAS Group, 07-02-27
18 hitp://www.eurocontrol.int/ses/public/standard_g/sl_ses.html
119 nterview Porsgaard, MartiEnvironment ManagetSAS Group, 07-02-27
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12.4.39 Utilize Green Approach

Improved communication between the flight contnati dhe pilots makes it possible
to land by gliding through the air and not using #ngines to the extent that is
common. Increased planning also makes it less sagegor planes to circle the
airfield waiting for permission to land?°

Climate potential: Each landing done with Green Approach reduces theuat of
CO, used with 150 kg.

Finance: Saving fuel also saves money but it will imply istr@ents in education and
better planning.

Implementation: Green Approach is already used at Arlanda airpp8weden and

up to 1500 landings have been performed. To betahlese it elsewhere, pilots and
the flight control need to be educated and betistemns for planning and
communicating can be necessary.

Variable Grade Explanation
Reduces tonkm ODoes not affect
Reduces fossil CO | 1| 150 kg CQ per landing is relatively small amounts.
per tonkm
Reduces costs 1Same as above.
Reduces costs (%) No data
Increases income (Does not affect sales
Requires 2| Technologies to be able to utilize green apprgach
investments require large investments in communication

systems, computer systems and planning.

Simplicity internally | § Easy to implement as demand in agreements with
forwarding agent. No obstacles internally.

Simplicity externally| 1 Several organizations must cooperate to make dgreen
approach possible.

Availability 4| Arlanda Airport currently utilizes green approach,

[dul

Tested Same as above.

120 CO, - network day. 07-02-27
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12.4.40 Railway Development and Standardization

Using trains for transporting goods within a coyrttan be proven complicated not to
mention cross several countries. The capacity aftroountries railway is lower than
the demand and passenger trains have higher priben freight train$®. Different
regulations, tracks, volt and signaling systems enikcomplicated to travel over
borderd®’. Few companies have their own tracks drawn all Wey to their
warehouses or production facilities and there &re,few, and not efficient enough
common loading points along the railway. Altogethiais means that in many cases
the railway is not a realistic alternative. To makeealistic rail needs more tracks,
better loading areas and standardization acrosfetmthat could facilitate to make

the railway an attractive alternative for transpanvices?****

Climate potential: With more goods being carried by trains the energgge would
be reduced greatly. If the energy supplied to thdway were to come from
renewable energy sources the affect on the climatéd reduce significantly.

Finance: Transporting goods on trains are often much chetiyaar by trucks which
means that savings will be just as great. Espgafatiigher oil prices are predicted it
would be important to secure transportations biwesgi and thereby keeping costs
low.

Implementation:

It is possible to improve the cross-boundaries tionality by opening a dialog

between all concerned parties in the respectivetc@s. Another way would be to
create a network of other associates with the sagemda and thereby influence
countries and the European Union.

12 Rapport 2000:7, Method for Socio-economic analysésenvironmental measures,
Naturvardsverket, Orebro, 2000, page 88

122 |nterview Berg Labor, MagnuQES Manager Cargonet AB, 07-03-23

123 |Interview Bengtsson, MagnuBroject managerVagverket, 07-02-28

124 Interview Enell, MagnusCEQ, Sustainable Business Hub, 07-02-07
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Variable

Grade

Explanation

Reduces tonkm

ODoes not affect.

Reduces fossil CO
per tonkm

3

Enabling a change from other transportation mg
that have more emissions will reduce the t

des
ntal

emission considerable. Especially when electrical
engines are used instead of diesel engines. Ittwon’
be possible to transport all goods on trains.

Reduces costs Lost for the distance traveled with trains will be
reduced significantly but costs for transportations
and loading will be necessary.

Reduces costs (%) No data

Increases income Does not affect sales.

Requires 3| Large costs are linked with railway development

investments but for Tetra Pak the main cost will be for longte
lobbying efforts.

Simplicity internally | 3 Some degree of lobbying effort combined wjith
commitment within the organization is required.

Simplicity externally| Q This issue is complex because every single coyntry
has its own railway system and changes in those
systems are costly.

Availability 3| Several technologies are highly available put
organizations in different countries disagree.

Tested 5 Same as above.
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12.4.41 Reduce the Ships Speed

Increasing speed means an even greater incredselisonsumption. By reducing
speed fuel consumption can be minimizg&d.

Climate potential: Less fossil fuel will be used thereby reducingdlimate impact.
Finance: Transports could be made slightly cheaper.

Implementation: Identifying goods that do not need to be transjplogigickly should
be done to be able to create and operating lowdsperes for that goods.

Variable Grade Explanation
Reduces tonkm ODoes not affect.
Reduces fossil CO | 2| By reducing speed, emissions will reduce eyen
per tonkm more.
Reduces costs Maersk®
Reduces costs (%) No reduction.
Increases income (Does not affect sales.
Requires 5| Investments not necessary.
investments

D

Simplicity internally Increased planning is necessary to make it poss|ble

Simplicity externally| 1 It is easy to reduce the speed technically |but

extremely difficult with a business perspective|in
mind.

Availability 2| Acceptance and comprehension is not widely
spread.

Tested 5 Lower speed = Lower fuel consumption

125 |Interview Johansson, Ingmanvironment ManagerMaersk Line, 07-02-27
126 CO,— network day. 07-02-27
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12.4.42 Skysalil
By using sails on ships operating long distancesftilel consumption can be greatly

reduced. The height above water and large aredefkite makes it a powerful
propulsion tool?’

Climate potential: The sail uses renewable energy and therefore hasmpect on
the climate. Engines still have to be used but watthuced fuel consumption which
means that the total climate impact will be reduced

Finance: Skysail demands an initial cost but ships travelmgg distances with a
possibility of high utilization can save a lot obney in cost of fuel.

Implementation: Retrofitting is highly possible but the system hasbeen used to a
large extent. It also fails in being useful inwihd directions.

Variable Grade Explanation

Reduces tonkm ODoes not affect.

Reduces fossil CO | 3| According to SkySails?®

per tonkm

Reduces costs ZFuel consumption makes out a large part of |the
transportation costs.

Reduces costs (%) No data

Increases income (Does not affect sales.

Requires 3| The needed skysalil is fairly inexpensive.

investments

Simplicity internally | § Easy to implement as demand in agreements with
forwarding agent. No obstacles internally.

Simplicity externally| 1 It is a new approach and not much experience| has
been gained in the use of sky sails yet.

Availability 1| Same as above.

Tested 2 Same as above

127 hitp://www.skysails.info 07-03-02
128 hitp://www.skysails.info/index.php?id=8&L=1, 07-02
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12.4.43 Utilize Shore-Side Electricity

Ships use auxiliary engines to run generators eueen they are in port. By using
electricity generated on land there would not lmeed for this anymore. This action
would be more suitable for ships operating shostagices and being in port more
often than those covering great distances.

Climate potential: Shore-side electricity will lead to a reductiontire use of fossil
fuels if the electricity generated on land is m&den renewable energy sources.

Finance: Both ports and ships will have to make initial istreents to make this
feasible. Cost savings is not very likely due tidiprice difference between buying
electricity and generating it by burning cheap fuel

Implementation: Ports will have to draw new power lines and createinterface
close to wharf. Ships need to make it possibleotinect the ships electricity to the
ports interface. Some ships using large quantitie®lectricity can constitute a
problem for certain ports that have difficultiepplying sufficient amount of power.

Variable Grade Explanation
Reduces tonkm ODoes not affect.
Reduces fossil CO | 1| Some improvements while the ship is in port are
per tonkm achievable if the electricity supplied has been
generated from renewable energy sources.
Reduces costs at is not certain that any reduction in costs are

achievable, it all depends on electricity bejng
cheaper than the oil price.

Reduces costs (%)

Increases income MDoes not affect sales.
Requires 2| Both ships and harbors need to make investments.
investments

Simplicity internally | § Easy to implement as demand in agreements with
forwarding agent. No obstacles internally.

Simplicity externally| 3 Familiar technology but different standards and an
uncertainty about supplying sufficient electricity.

Availability 3| Same as above.
Tested 5 The harbor of Gothenburg offer shore sjde
electricity.
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