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Abstract

Logistics managers face increasing demand to censii@ environment in decision making.
Yet, there is no standardised procedure to as$eswrivironmental impact of transport
systems. The purpose of this thesis is to congiliot the environmental performance
management research with metrics that fulfil bofierational reporting and managerial
decision requirements. The thesis has an abduappeoach and is based on primary data
collected through interviews and questionnairesfof@ance management is the main theory
of concern. The focus of this thesis lies upon fre-analysis and pre-design of an
environmental performance management system fighfréransport operations at Mélnlycke
Health Care, which includes three sections: 1) ie®t2) calculations, and 3) dashboard.
Empirical findings are analysed through a gap asislgnd are compiled in a manner which
allows the finalised results to be presented inaahtoard. The main conclusion incites
further data collection from transport services viiters to increase accuracy and
transparency in order to initiate the implementatiof environmental performance
management systems for transportation. Furthearelsdo link environmental performance
to financial performance, and behavioural changmforganisations, are also suggested.
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1. INTRODUCTION

The introduction chapter starts with a backgroura the issue followed by problem
discussion and purpose of the study leading tordsearch questions. The chapter also
concerns the expected outcome and limitations &®gs with an outline of the thesis.

1.1 BACKGROUND

The share of transport (including freight and pagse transport) emissions is 20% of total
EU GHG emissions and freight transport accounts dpproximately one third of total
transport EU GHG emissions. Approximately 95% déltdransport EU GHG emissions is
accounted for by CQemissions. Although the industry has been impmenergy efficiency
of freight transport, these gains have been cobal@nced by larger transport freight
volumes, due to an increasing global trade ancethi@rgement of the EU. (McKinnon and
CEFIC ECTA 2011)

Traditional logistics systems have focused on mimimg costs and maximizing profit in the
private sector (Wu and C. Dunn 1995). Environmeasgplects have played a subordinate role,
if any role at all (Dober®t al. 2013).Yet Wu and C. Dunn (1995) argue that “beeahe
nature of logistics management is cross-functi@mal integrative and since many logistical
activities impact on the environment, it makes sefios logistics managers to take initiatives
in this area” and to include the environment asagonfactor in decision making.

Today’s businesses are facing increasing pressuperisider environmental impacts from
regulators, customers, and media. Proactive firnfsaece their reputation and legitimacy
(Sarkis 2009) while reactive firms try to prove ithgood faith by complying with
environmental legislation (Sarkis 2012). The chajles of logistics managers is to determine
how to incorporate environmental management priasipnto their daily decision-making
process (Wu and C. Dunn 1995). Moénlycke Health C@iC) states that they are
“‘committed to minimise their environmental impaadtheut compromising the effectiveness
and safety of their products.”

At present firms do not have a standardised praeetiuassess the environmental impact of
their logistics systems (Dobers et al. 2013). Ther@o common standard for evaluating
environmental initiatives (Hassiet al. 2012; Xuet al. 2013). The most cited reasons for this
lack of knowledge are non standardised data, icserft technological integration,
geographical and cultural differences, and lackgreed definition upon metrics (Hervaeti

al. 2005). More research is required in this areardeoto provide directions for practitioners
(Shawet al. 2010; Bjorklundet al. 2012; Winter and Knemeyer 2012). There is a neea f
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standardised, usage-related, and comprehensived@iobers et al. 2013). Bjorklund et al.
(2012) argue that three areas should be investigdiest the influence of the different
stakeholders on the design, implementation, and okeperformance measurement
procedures; second the importance of the involvérokthe strategic managerial level; and
third the requirement for a concrete definitiontbé purpose of measurement systems in
order to avoid the “too broad” measuring systems.

1.2 PROBLEM DISCUSSION AND PURPOSE

MHC is a supplier of single-use surgical and wowadte products and services to 80
countries around the world. They have 7000 employeleo are widely distributed among
headquarters in Gothenburg, sales offices in o@axaBintries, and manufacturing facilities in
nine countries. MHC sells its products to hospitaisl healthcare professionals worldwide.
The company operates through two divisions:1) Saigbroducts, which generates 60% of
its sales, and 2) Wound Care.77% of sales are giaein the EMEA (Europe, the Middle-
East, and Africa) region, 19% from North Americadad% from the Asia-Pacific
region.MHC states that they need a “reliable mettiotheasure and report environmental
performance of our transportation”. They wish taldgnge the tools they currently use to
measure emissions from transportation and to alagaulations for the transport of goods
between factories and distributions centres (D@d)feom DCs to the customers. Their main
target is to be able to trace the environmentabichpf a product throughout the whole chain.
In addition, the company wants to be able to comoaie progress to top management and
customers. Hence, the purpose of this thesit isnvestigate how a procedure can be
described to measure and report environmental perdmce of transportatian

1.3 RESEARCH QUESTIONS

Like any project, the execution of an environmenparformance management system
(EPMS) can be divided into the following steps: lgsia, design, development,
implementation, and evaluation. The focus of thissts lies upon the analysis and the design
of an EPMS for transportation at MHC. These phadesild encompass three sections: 1)
metrics, 2) calculations, and 3) dashboard. Nunsestakeholders have an important role to
play on the analysis and the design of the EPM®sé&linclude MHC and transport services
providers. Low involvement of key actors in thepbgases would result in problems during
the development and the implementation phases. M@pdessions that group together users
of the EPMS result in higher understanding and camant. When designing the metrics,
attention should be given to flexibility. Indeedetimetrics have to be flexible enough to
integrate the needs of logistics managers, enviemtah and quality managers, and top

2



executives. Those needs include operational mang@nd improvements introduction. Low

adaptability or too high flexibility would lead tdisinterest of users. Control and sharing of
information is discussed among the users duringkiwgr sessions. Stakeholders should
decide on which information they want to discloseaddition, the metrics should comply

with reporting principles such as transparency auditability. This approach leads to the
three research questions of this thesis:

RQ1. Which metrics should be selected in ordeulfd $takeholders’ requirements?
RQ2. What procedure should be suggested in ordealtulate the metrics?

RQ3. What procedure should be suggested in ordesport the metrics?
1.4 EXPECTED OUTCOME

The author suggests reliable assumptions and fasntd measure emissions related to
transportation activities. Metrics are presented mashboard. The results are interesting for
various actors: MHC and users of transport seryitesincrease their understanding of

environmental impacts associated with transporvolds; and transport providers, to get a
clearer picture of the environmental requirementsmf users of transport services.

Furthermore, the study has academic relevanceadile tcontribution in the research field of

environmental measurement of transportation.

1.5 LIMITATIONS

In this thesis, the focus lies upon inbound andound distribution since transportation is
often identified as the most environmentally damggpperation within logistics (Bjorklund

and Forslund 2013). In addition, MHC currently feea on C@ emissions associated with
their transportation thus carbon emissions is therooncern of the thesis.

Since most of decisions for supply chain strategy taken in MHC HQ in Gothenburg,
interviews of MHC logistics and environmental magagare conducted in MHC HQ. Data is
also collected from three of their transport prevgl through interviews of key account
managers.

Automation of the procedure is not part of the ihe$She focus of this thesis is to provide
MHC with a model of the dashboard.

The author does not consider EPMS systems of aitganisations that are reputable for
dealing with environmental issues.



1.6 DISPOSITION

Figure 1 shows chapter by chapter breakdown of thesis.

N\

Introduction

» The introduction chapter starts with a background to the issue follow
problem discussion and purpose of the study leading to the re
qguestions. The chapter also concerns the expected outcome and lim

and closes with an outline of the th )

\YZ

Methodology|

» This chaptempresent the research approach for this theIn addition, dat}
collection anddat: analysis methods are presented. T3ectior closes with

reflectionsabou the quality of the study. |

Theoretical
framework

» This chaptercontain: a review of previous literatureoncernini supply chair
managementanc performance management witepecia attention tg
environmentalogistics and environmental performance fogistics.

J

Empirical

work

» Empirical findings are divided into three secti«- current state, futur \
state, and comparis(- according to the gap analysis described ir
methodology chapte

» Current state: This section contains a review of the current Btategh
data collection which includes metrics, calculations, and reporting
currently uses to monitor environmental performance of transportat
also provides an overview of the logistics strategy and environmental
of the company and its transport provid

 Future state: This section contains elements for an improved environi
performance management, which are developed through data col
from MHC and its transport providers, and from NGOs rey

» Comparison: This section presents a case study comparing MHC «
calculations methods with the NTM meths /

Recomman-

dations

* This section contains answers to the research questions and comb
theoretical framework with the empirical data in accordance to the sl

research approach described in the methodology se |

Conclusions

\

* In this chapter the conclusions of the thesis are declared and areake
research are suggest

J

Figure 1 Outline of the thesis



2. METHODOLOG Y

This chapter presents the reseaapproach for this thesis. In additiodata collection ant
data analysis methodse presented. This section closes with reflectedmsutthe quality of
the study.

2.1 RESEARCH APPROACH

Theory can either be assessed or built from cetedata. The former refers to deduc
theory wtereas the latter refers to inductive the (Figure 2)Deduction is identified as tf
‘top-down’ approach. The researcher uexisting theoryto build a specific conclusion whic
aims at confirming or rejecting hyfheses. He or she statgbether the ccclusion is valid.
In contrast, inductiomvhich is sometimecalled the ‘bottom-up’ approacmplies analysis o
specific cases to draw up broader gensations and theories. He or states that given tt
assumptions,the conclusion is plausibleThis approachis more explorator than the
deductive approackspecially at the first ste|(Bryman and Bell 2007)

Theory
v

Hypotheses
3 Deductive researchtheorytestin

Observations
v

Confirmation/ Rejection

Theory
?

Tentative hypothesis
¥ Inductive research theory generatic

Model
T

Observations

Figure 2 Deductivanc inductive research process8syman and Bell 200)

Deductive and inductive approaches should ratherséen as tendencies than cl
distinctions. The last step of a deductive approzant involve iiduction as the findings a
added to the stock of theory and the researchrigsdiassociated with a certain arec
investigation. An inductive approach can be furingestigated by creating deductively mi
hypotheses and collecting more observatin order to verify the conditions in which -
theory is and is not validB(yman and Bell 200)



A third approach is suggested for logistics redeaabduction (Kovacs and Spens 2005) that
can be seen as a combination of deduction and tioducKovacs and Spens (2005)
emphasise that abduction allows creativity whichasessary to go beyond the constraints of
deduction and induction which are both delimitedestablish relations between known
constructs. The abductive research process isrdhes! in Figure 3. Like induction, abductive
reasoning is initiated with real-life observatiadh®ugh the researcher constructs some pre-
perceptions and theoretical knowledge. The abdeicapproach starts with empirical
observations that cannot be explained with the rprbeories(Kovacs and Spens
2005).Thereby an iterative process called “theomgtaming” or “systematic combining”
aiming at matching theory and reality starts(Dulaoid Gadde 2005).Theories in the form of
hypotheses (H) or propositions (P) are developdok dbduction process closes with the
application of the H/P in an empirical setting whaan be identified as a deductive part.

=
o
=8 (0) Prior (2) Theory matching  (3) Theory suggestion
e S theoretical (Final conclusions: H/P)
bl E knowltdgc
w
g
=¥
=
e
)
=
E E v (]) Deviating (4) Application of
A ‘é real-life observations conclusions
E
=3

Figure 3 Abductive research process (Kovacs andsspe05s)

Case studies allow a deep understanding betwedereomenon and its context (Dubois and
Gadde 2005). According to Yin (2004), three typésase studies can be distinguished.
Descriptive case studies are conducted to purebgritee a phenomenon and its specific
context. Explanatory case studies seek to invdstigad explain in depth the characteristics
of the phenomenon and links with its effeicés doing causal investigations. Exploratory case
studies are conducted to explore entirely new rekeareas to define research questions and
hypotheses. The author conducts a descriptive sasgdy in this thesis. “Systematic
combining” used for case studies is a process wtieery, empirical findings, and case
analysis evolve simultaneously and theory is depeddDubois and Gadde 2005). This
process enables the author to gain the level oénstahding required to answer the research
questions. This thesis which focuses on the casly stf MHC takes an abductive approach.
Having a general knowledge about logistics, pertoroe and environmental management,
the author starts with empirical observations at@®/Hhe process of “systematic combining”
is then used throughout the thesis work which alemwergence of new theory.



Another aspect to consider is that research metamesisually divided into quantitative and

qualitative methods. Qualitative research is defiaavay of gathering an understanding and
deeper knowledge of the studied problems. On therdtand, quantitative research is based
on the gathering and analysis of numbers and statisAs opposed to the quantitative

approach, the base in qualitative research is téality is subjective and needs to be

interpreted rather than measured(Sharan B. 199)tJipe of research approach gives an
indication: quantitative method is more suitable teductive approach and qualitative

method is proper for inductive approach. This th@sesents elements of both induction and
deduction thus both quantitative and qualitativéhods are used.

2.2 DATA COLLECTION

Data can be classified into two categories. Printiata is collected for unique purpose and
can be performed by telephone, personal interviegugstionnaires, and observation.
Reanalyzing data that have already been collecte@ome other purposes is known as
secondary data. Some examples are governmentscatidrhs, academics’ surveys, voice
recordingetc(Saunderset al. 2007). Furthermore, Dubois and Gadde (2005) uimgethat
observations during meetings, working sessionscanferences for instance contributes
primary data that would not have appeared otherdti®an generate new questions for future
interviews, further development of the frameworkdaeventually a new vision of the
phenomenon itself.

Primary data, on which this thesis is based, ctmsisinterviews (telephone and face to face)
and questionnaires. An unstructured interviewingsegis of a few broad questions that the
interviewer asks and the interviewee can respoeeélyir The interviewer might pick up on
some ideas or topics. For the structured interviee/researcher has a list of questions related
to specific topics that need to be covered durimg interview, though the order of the
guestions may not follow exactly the planned schedlihe interviewer might ask questions
that are not in the interview guide. (Bryman andl B@07) In this thesis the author conducts
structured interviews. Before the interview, quassi are prepared to increase the possibility
to get the right information. The questions aret seadvance to interviewees in order to give
them time to gather relevant information. A tramscis written thus information remains and
is easy to access. Additional questions, furth@lamations, and contact details are asked if
necessary. Information has been collected throantgniiews of and questionnaires sent to
(see Appendices 7.1, 7.2, 7.3, and 7.4):

» Global Logistics Director at MHC,
* EHS (Environment Hygiene and Safety) Manager at MHC
 EMEA Logistics Director at MHC,



* IT specialist at MHC,

» Control Tower officer for MHC at DSV,

* Key Account Manager for MHC at DSV,

* Key Account Manager for MHC at Scan Global Logist{&GL),
* Quality and Environmental Manager at SGL,

» Key Account Manager for MHC DHL,

e Quality Manager at DHL, and

* CSR (Corporate Social Responsibility) Senior Manag®SV.

Sources that are used in order to collect secondatg are scholar articles, books, and
corporate reports and websites. Scholar articles lacated through Chalmers library
databases. Corporate reports and websites areedbtiatough the search engine Google.
Information has been collected through MHC websitd Sustainability magazine, and DSV,
SGL, and DHL websites. In addition to the gathedada, reports from the European
Commission (EC) and from NGOs (Non-Governmental &diggations) such as the Global
Reporting Initiative (GRI) are used.

2.3 DATA ANALYSIS

Empirical findings are analysed through a gap asislyhich aims at identifying the tasks to
be completed in order to bridge the gap betweera#s’ situation and the desired future
state. For this thesis, the first step of the gaglyasis involves review of the current state
through data collection. It includes metrics, cidtions, and reporting MHC currently uses to
monitor environmental performance of transportatibralso involves data collection about
the environmental policy of transport providers.the second stage, requirements for the
desirable state are developed through data caledtom MHC and its transport providers,
and from NGOs reports. The current and future state compared in the third phase of the
process. The last step provides recommendatiorspiidtess is depicted in Figure 4.

Current state Desirable state

D | 4

. 4

Recommandations

Figure 4 Gap analysis process




2.4 RESEARCH QUALITY

Yin (2004) provides researchers with a model tayguthe quality of their case studies. It

includes four tests to apply throughout the casdysprocess: 1) construct validity identifies

correct operational measures for the concepts tstirdjed; 2) internal validity establishes a

causal relationship, 3) external validity addressssies such as determining whether the

study’s findings are generalisable beyond the caisdy; and 4) reliability ensures that, if

later investigators follow the same procedures @rbuct the same case study again, they

are able find out the same results. It aims at mmzing the errors and biases in the study.

Table 1summarises tactics provided by Yin (2004)ecog the tests (internal validity is not

acceptable for this thesis since the author cosdaictescriptive case study). It also indicates

the actions taken by the author to respond to trexsemmendations.

Test

Construct
validity

External
validity
Reliability

Tactic

Use multiple sources$ Data collection
of evidence

Have key informants Data collection
review the draft case

study report
Use theory (single- | Research
case studies) approach

Use case study Data collection

protocol

Develop a case studyData collection
database

Research phase | Action

Various interviews
Discussions with both consultancy
firms and researchers
Critical point of view while
reviewing literature

Interviewees able to view trangsrip
of interviews
Examiner and researchers feedback
In-depth review of literature
Discussions with researchers

Detailed procedures that can biéyeas
repeated by later investigators
Consistent set of preliminary
guestions used in each interview

Information electronic save
Interviews notes and transcripts

Table 1 Case study tactics and actions(Yin 2004)



3. THEORETICAL FRAMEWORK

This chapter contains a review of previous literatgoncerning supply chain management
and performance management with special attentionebhvironmental logistics and
environmental performance for logistics.

3.1 LOGISTICS MANAGEMENT

Logistics management (LM) encompasses managemertheofflows of products and
information through a business, from the raw matersuppliers to the delivery of the final
product (Christopher 2011). Inbound logistics cam described as the receiving and
warehousing of raw materials and their distributiormanufacturing, and outbound logistics
as the warehousing and distribution of finisheddgoo

Christopher (2011) emphasises the fact that therani important distinction to be made
between Supply Chain Management (SCM) and LM. Tlacept of linkage and
coordination is extended to suppliers (upstreamd) @istomers (downstream) thus SCM can
be defined as the management of relationships sughpliers and customers in order to
deliver superior customer value at less cost tethpply chain as a whole (Christopher 2011).
Christopher (2011) highlights that the word “sugmhould be replaced by “demand” since
the chain should be driven by the market. In additChristopher (2011) states that the word
“network” should be used rather than “chain” simoaltiple suppliers, suppliers’ suppliers,
multiple customers, and customer’s customers arelvad in the system. Therefore a more
accurate definition of SCM is “A network of connedtand interdependent organisations
mutually and co-operatively working together to ttohh manage and improve the flow of
materials and information from suppliers to endrsisgChristopher 2011). Figure 5 gives the
example a manufacturer with two tiers of suppleerd two tiers of customers.

Tier 2 Tier 1 Tier 1 Tier 2
Initial-Supplier Supplier Customer End-Customer
Third Party

Logistics Provider
Initial-Supplier 4 ‘\ End-Customer

Supplier «+—» Manufacturer «— Customer

7

Initial-Supplier T Financial
Provider

End-Customer

Figure 5 Extended supply chain (Winter and Knem@gdr?)
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3.2 ENVIRONMENTAL LOGISTICS

Environmental impacts can be defined as “any chawtgehe environment, whether adverse

or beneficial, partially from an organisen activities, products or
services”(AFNOR 2000). Logistics activities haveansiderable environmental impact. Wu
and C. Dunn (1995) suggest an adapted view of tres value chain concept and put

forward that every component of the value chairegponsible for minimizing the firm total

wholly or

environment impact (Figure 6). Most of the envir@mtal impacts of logistics come from
transport operations (Bjorklund and Forslund 2053.a key component of LM, transport
involves different modes including road, sea, amd rail. Road transportation provides
flexibility and ability to reach far out to costurse security of goods, and most advanced
technology in terms of emissions control. Main &rades include dependence on fossil fuels,
high CQ emissions levels, high PM emissions levels froadrdust and tyres, and rather low
load rates. Shipping is the most efficient transpuode in large volumes and low speed. Low
flexibility, low adaptability, few door-to door aations, long handling times in port, and high
sulphur content in fuel are some of the challerthas need to be dealt with. Air transport
provides high speed and worldwide access. An imaporimprovement option is fuel
efficiency. Railway is the most energy efficientnda transport mode. Environmental
advantages are reduced if diesel driven locomotivesused and if the electricity is produced
from fossil fuels. Drawbacks are identified as lgelimited flexibility, limited adaptability,
the structure with one direction and weight restns, national technical constraints
(electrical systems, signaling systems etc.), Higld costs (rail racks, bridges, terminals
etc.), goods damages, and long lead times. (Lumad@é; NTM 2008; Blinge 2012)

Resources input

Vo Vo Vo Vo YV

Raw materials
acquisition

Inbound
logistics

Transformation

Outbound
logistics

Marketing

Purchasin
Vendor selection
Vendor location

Consolidation
Mode selection
Carrier selection
Materials handling
Warehousing

Inventory
management
Packaging

Backhaul management

Pollutants (negative environmental impact)

Network design

Service level

After-sales
service

Returns handling

Inventory decisions Channel decisions Parts management

Packaging
Consolidation
Mode selection

Carrier selection

Warehousing

Backhaul management

vV v v

Service network

Figure 6 Logistics decisions that affect the enwinent (Wu and C. Dunn 1995)
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3.3 PERFORMANCE MANAGEMENT

Performance management (PM) allows companies te lenbility on their core processes
(Riff 2011). It is defined as the process of qugmtg the efficiency and effectiveness of
actions (Hultkrantz 2011) where efficiency stamais‘doing things right' and focusing on
processes, and effectiveness for ‘doing the rigimgs’ and focusing on the outcome.
Organisations need to combine both efficiency affieicBveness in order to be successful.
According to H. James Harrington, measurement psearequisite that leads to control and
improvement. “If you can’t measure something, yaan’t understand it. If you can'’t
understand it, you can’t control it. If you cactntrol it, you can’t improve it” (Hultkrantz
2011). “Many managers believe that what is measget¢sidone” (Wet al.2012).

Performance measurement can be used to plan, desiglement, and monitor systems
(Hervani et al. 2005). On top of that, it can bedifor benchmarking against competitors or
industry leaders (Shaw et al. 2010) thus it featis comparison across organisations (GRI
2006). Furthermore, focus of measuring can be figstioin order to report performance and
evaluate performance (Bjorklund et al. 2012). Ih d@e focused on present in order to
understand processes, identify problems and bettler; confirm what is already know,
reveal what is not known (Bjorklund et al. 2012)dadentify areas of improvement (Shaw et
al. 2010). It can be future-focused to elaboratedailves and set priorities (Bjorklund et al.
2012). Performance measurement integrates consnuoprovement which includes five
steps: 1) definition of objectives, 2) measurem8htause analysis of the deviation from the
objectives, 4) corrective actions and measurenagt,5) adjustment (Riff 2011) (Figure 7).

© Definition of objectives

© Adjustment ® Measurement
© Cormrective actions © Cause analysis of the
and Measurement — deviation from the objectives

Figure 7 Continuous improvement in performance rganeent (Riff 2011)

KPIs allow managers to monitor progress towardseal iop real time and to prioritise actions
(Riff 2011). KPIs features and method for defimtiare presented in Figure 8. Dashboards
are used to monitor operational processes and caol®e to monitor progress towards
strategic goals (Eckerson 2011) (Figure 9). A pemtmce dashboard is an information
delivery system that parcels out information viguaking charts or tables, and alerts to users
on demand so they can measure, monitor, and mdnageess performance more effectively
(Eckerson 2011). Riff (2011) suggests five paramsete be used for KPIs displayed in a
dashboard; planned value, earned value, variaeaspns, and possible solutions.
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STEP1: SELECT KPI's

*3 to 7 concepts can be memorized by human short-term memory
*5 traps: measuring against yourself, looking backward, putting your faith in numbers, gaming your

metrics, sticking to your numberstoo long

2

STEP 2: DEFINEKPI's
T

Rolein

Explanation Relevance o Model
» Label * Objectives *» Aggregation * Formula + Visual model
* Short description * Beneficiary for * Data availability
* Unit of measure information * Update frequency
* Beneficiary for and manager
action * Reporting frequency
and manage

4

STEP 3: AGREEUPONKPI's

+ Presentation of the documentation to the committee

* 2 criteria: complete and relevant definition of metrics, fulfillment of initial requirements

Figure 8 KPlIs selection and definition (Hultkra211; Riff 2011)

A
@ O G [imoane it s st

g s (] e

Header W | W31 | R ot | o | o . il | B |
e T =
USIVIRSITY — L

Figure 9 Dashboards patterned after common Welbesitplates(Eckerson 2011)
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4. CURRENT STATE: LOGISTICS AND ENVIRONMENTAL
MANAGEMENT AT MHC AND TRANSPORT PROVIDERS

This section contains a review the current state through data collect which includes
metrics, calculations, ah reporting MHC currently uses to monitolenvironmental
performance of transportation. also provides an overview of the logistics strategy
environmental policy of the company éts transport providers.

4.1 MHC
4.1.1 SUPPLY CHAIN M ANAGEMENT

The SCM departmems one of MHC corporate functioland reports to the CEO is divided
into five divisions:Supply Chain Controllin, Global DistributionCustomer Seiice, Supply
Chain Planningand Supply Chain Developm (Figure 10 and Figure 11\ew strategy for
Supply Chain Managemei#t being implementebetween 2009 and 20Thallenges include
increasedtransparency throughout the supply c|, reducedcomplexity in network an
processes, standardiseaxperations and proces, increasedflexibility and established
scalability, and use ofnetrics to ensure sustainable prog (Li et al. 2011).The Global
Distribution dvision launched a project dedicated to the reductof local Europea
warehouses to a regional structure being suppobstthree DCsMHC CEO states that “Th
will support not only the Logists and Supply Chain strategies balso provide the
foundation for our overallampany strateg This is a critical component for the success
the expansion of MHC in the futur

[ Supply Chain Management }

Value Stream Director Management Assistant
NoMed Procurement & HQ
Trenee ey Human Resources
Facilities

Supply Chai
Global Distribution { Customer Service ] [ Sy (SAET ] [Supply Chain Development}

Planning
Supply Chain Director, | | _____ Logistics Process —
Asia Pacific Application Manager
EMEA Logistics Director NAM SCM Director
Head of Commercial __ Finance / Controlling
Logistics

EMEA Operations [ EMEA DC
Manager QA Manager

[ Supply Chain Controlling

(A,

Figurel0 SCM organizational structure at MHC
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4.1.2 ENVIRONMENTAL POLICY

Interviewees classify MHC as good citizen and tlieink that reducing environmental
footprint is part of MHC DNA. Nevertheless, mainwdrs of MHC logistics strategy are cost
and lead time and do not include environmentaleéssiMMHC’s corporate environmental
focus areas encompass reduction of waste, consampfi energy, C® emissions from
transport, and removal and replacement of chemtbtallsare classified as hazardous to the
environment (Moélnlycke Health Care 2012). The EH@nlslger, as part of the Corporate
Quality Affairs Department, is responsible for mgimg environmental issues. She
participated to CleanMed Europe 2012, which is aane dedicated to new sustainable
solutions for healthcare. MHC complies with theuiegments of the GRI and uses the GRI
Index for the Sustainability Magazine (Figure 1Zhis magazine is a combination of an
annual Sustainability report and corporate brochGf&R initiatives and Code of Conduct can
also be found in the magazine. All MHC producticacilities are 1SO 14001. Policy,
objectives, and targets have to be reviewed evepetyears. Factories report waste, energy,
and recycling rates monthly. GGemissions from transport from suppliers to faew®yi
factories to sterilisation plants, and sterilisatjglants to DCs are reported quarterly by the
factories. Emissions from transport from DCs totcoeers are calculated through the FTC-
Cube since 2012 and reported by the EMEA Logidilagctor to the EHS manager. The
EHS Manager uses the E-tool since 2012 to congelith® data and to calculate the metrics.
Figure 11 presents a view of MHC transportationvlowvithin Europe and the tools that are
used for environmental measurement of transportatio

Sweden
- _
Waremme Czech Republic Norway | N cstoma
Karvina NDC Filand |
Thailand 4_.}:\
Chonbun % ! Denmark |
Malaysia Ei Baltic countries ‘
Kedah =
Czech Fepublic - UK ‘
Karvina Belgium
Waremme CDC Gemmany ‘
Finland :é Benelux |
Mikkeli iy
: BE.
China E E France ‘
Wuhan =3 Italy
i
China France Theria
v Lyon SDC
Heyvan ? Switzerland |
E-Tool (inbound transport) FTC-Cube (outbound transport)
Suppliers Factories DCs Hubs Customers

Figure 11 MHC transportation flows and environmép&formance tools

15



OLNLYCKE HEALTH CARE 360

.".".“'.".".""‘"'.'-"'.“'.“'.".".“'.“'.".".""".".".".“'."."."""'.'."Eﬁil“i‘j'".”é‘u'f
EMISSIONS TARGET 2011-2014
We are firmly committed to » The emissions of carbon
reducing greenhouse gas dioxide from transports in
emissions. In order to do so, local relation to the produced
targets for reducing greenhouse weight of finished goods
gas emissions from transports shall be reduced by 10%.
have been established. We are ™ ir freiaht
actively working % reduce air " atal from Waremrme duri
freight and increasing the fill rate 2011 which meant a reduc::n
of trucks by optimizing routes : S .

S in carbon dioxide emissions

and deliveries to our custormers. by 75%

When it comes to greenhouse

gases, we measure the amount » The Karvina factory in the

of carbon dioxide emitted from Ef“i;ile:'#';g s reduced

the transport of raw materials to ’

the factories, the transport of

goods between factories, and the

transport of finished goods from CARBON DIOXIDE REDUCTION

the factories to the warehouses. (1

This is done in collaboration with

the freight companies used for -5 b~}

such transport. “

=156
2m 2012 20m3 206

MOLNLYCKEHEALTHCARE3%0 e
GRI INDEX

ENVIROMMENTAL [P54-55)

EN1 Materials used by weight EMN14 Total direct and indirect EN21 Total water discharge by
or volume. greenhouse gas emissions quality and destination.

by weight.

EN& Indirect energy EN22 Total weight of waste by
consurnption by EN17 Other relevant indirect type and disposal method.
primary source. greenhouse gas emissions

by weight. EN24 Initiatives to mitigate

ENS En saved due to environmental impacts of
comservation and efficiency  ENTB Initiatives to reduce products and services, and
improvements. greenhouse gas emissions extent of impact mitigation.

and reductions achieved.

EN7 Initiatives to reduce

ENZ0 NOX, 50X, and other

:;r;dr::cn:xm and significant air emissions
reductions achieved. by type and weight.

ENB Total water withdrawal
by source.

Figure 12 Extract from MHC Sustainability MagaziiMoinlycke Health Care 2012)
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4.1.3 ENVIRONMENTAL PERFORMANCE MEASUREMENT

As stated earlier, MHC currently uses the E-Toal #me FTC-Cube to measure emissions
from transport. These tools are explained in tagdien.

4.1.3.1 E-TOOL —INBOUND TRANSPORTATION

The Excel file contains seventeen categories imetuttansport of raw materials, transport of
finished and semi-finished goods, and emissiorartand water. For the transport of finished
and semi-finished goods, users should choose amigihg transport methods which are air
(long haul and short haul), sea (small bulk caraied large bulk carrier), rail, road (petrol,
diesel, and LPG). Users should choose long hauR&m, Australia, the Americas, Middle
and Far East; short haul for an average of 500TKmey shoud select small bulk carrier for
transports between countries in Europe and lardle darrierfor intercontinental transports.
Formulas to be used to calculate emissions frord eval sea transport are depicted inFigure
13 and Figure 14.

Table 2: Freight Road Mileage Conversion Factors

| Total km Litres Fuel conversion
Type of lorry travelled | © | fuel per x factor Totalkg CO,
km
X Petrol 0.63
Articulated X 035 ® Diesal 0.73
X LPG 0.45
(Natural
gas)

Source: Contimung Survey of Road Goods Transport 1997.

Figure 13 E-Tool Formulas for emissions from raaehs$port

Table 3: Other Freight Mileage Conversion Factors

Freight transport mode Tonne km x Factor Total kg CO;
Shipping? small bulk carrier X 0.014
large bulk carrier X 0.007

Source: Llovds Fegister Manne Fesearch Programme 1990

Small ro-ro - 1,268 deadweight tonnes, max speed 16.2 knots

Large ro-ro - 4,478 deadweight tonnes, max speed 23.2 knots

Small tanker - 844 deadweight tonnes, max speed 8.2 knots

Large Tanker - 18,37 1deadweight tonnes, max speed 15 knots

Small Bulk carrier - 1,720 deadweight tonnes, max speed 10.9 knots
Large Bulk carrier - 14,201 deadweight tonnes, max speed 11.2 knots

Figure 14 E-Tool Formulas for emissions from seagport

17



4.1.3.2 FTC-CUBE -OUTBOUND TRANSPORTATION

The FTC-Cube has been established in order to ptgotIHC databases with operational

order information from DSV. Five FTC reports arequced including the Nordics (Norway,

Sweden, Denmark, Finland, Estonia, Lithuania, aatiia), Germany, France, the UK, and

Benelux (Belgium, Luxemburg, and the Netherlands)ong others, the FTC metrics report

provides information about GQemissions including Hub emission coefficient g/kryb

distance, Hub Cofootprint kg, Distribution emission coefficientkgd, Distribution distance,
and Distribution C@ footprint kg (Table 2). Every 15of the month, DSV uploads data on
the server which is downloaded by MHC and uploadegdOGNOS. As previously explained

reports are then forwarded to MHC EHS Manager. fleigub, Figure 16, and Figure 17 show

printscreens of reportsobtained in COGNOS.

Hub emission coefficient g/km

830,1 g/km

Hub distance km

Per hub, a fixed distance (in km) is given
(from DC in bird's eye view)

Hub CGQ footprint kg

Hub distance * hub emission
coefficient/1000 gives the total GO
emissions (kg) for this entire truck, for its
hub transport.

But further breakdown is needed: the FT(
file is on shipment level. Many shipments
make a full truck. A relative share, shipme
weight to truck entire weight, must be
multiplied with Hub CQ footprint kg, to
give shipment its C@in kg.

2Nt

Distribution emission coefficient g/km

830,1 g/km

Distribution distance km

Each zip code in each EU country is X, Y
plotted (longitude, latitude). Distribution
distance is distance (in bird's eye view)
between centre of zip code from hub city
centre of zip code from deliver city (to
customers)

fo

Distribution CQ footprint kg

It is assumed that complete truck is filled
with MHC cargo. Per destination country,
number of trucks and total weight are
counted which gives countries average tr
weight.

Same calculation as for Hub @Bootprint
kg. Only replace value truck entire weight

uck

with countries average truck weight.

Table 2 FTC-Cube Formulas for emissions from roadgport
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1 » Please select Year/Month

ﬁlMonth j

2. Please select Linehaul Area(s) (Optional)
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Figure 15 FTC-Cube Linehaul areas
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Figure 16 FTC-Cube Truck fill rate and emissionsdach linehaul area
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Figure 17 FTC-Cube Truck fill rate and emissionsng 12 months
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4.2 TRANSPORT SERVICE PROVIDERS

MHC mainly operates with three main transport pdevs: DSV, SGL, and DHL.

4.2.1 DSV-ENVIRONMENTAL POLICY

DSV is a global supplier of transport and logistodutions and is divided into DSV Road,
DSV Air & Sea, and DSV Solutions. They have offieesnore than 70 countries all over the
world and an international network of partners agednts. In 2012, 75% of DSV trucks and
trucks of their subcontractors were classified aoEtandard 4, 5 or 6(see previous Table 2).
DSV is a member of Green Freight Europe, a workjraup brings together more than 100
companies including shippers, carriers, and retailleat populate a common database with
operational data necessary to calculate, validatd hAenchmark the environmental
performance of their transport operation; and Cl&pping Index, a user friendly and
comprehensive tool used by international cargo eosvrte evaluate the environmental
performance of their providers of sea transportaddition DSV ECO is a pilot project to
reduce fuel consumption currently being testedeilected markets. Better planning aims at
obtaining maximum utilisation of the trucks and mom fuel consumption per ton of cargo
driven leading to reduced G@missions and freight costs. Interviewees clasBi8V as
good citizen. Main drivers of DSV corporate stratege cost and lead time and do not
include environmental issues though on a commupoitdevel. Much more attention has
been given to environmental issues before the 2008 crisis than today, especially at a
high level (for instance 1ISO 14001 and environmigpdéicy).

4.2.2 SGL-ENVIRONMENTAL POLICY

SGL is a global logistics organisation with empleyeand partners all over the world. Their
global transportation network has offices in mdrant 187 countries. SGL is a member of the
Network for Transport and Environment (NTM). The MTworking group for freight
transport and logistics is a Swedish non-profitaoigation that helps companies and their
customers to evaluate the environmental performanhdkeeir transport activities. The group
provides methods to perform calculations, and eetevdefault data to use if not situation-
specific data is available. SGL is a member of €I&hipping Index. SGL has internal
reporting and control for electricity consumpticaombustible waste, consumption of copy
paper, cardboard waste, and heat consumption,ificos Denmark. The company does not
report environmental performance of transportatiénvironmental reporting is tailored to
customers’ needs. For instance they calculated sernis for one shoe level for ECCO, a
Danish shoes manufacturer. In addition, they setip requirements for Euro classes for
their trucks and trucks of their subcontractorseyllbonduct audits of their largest carriers.
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Interviewees classify SGL as good citizen. Mairveirs of SGL corporate strategy are cost
and lead time and do not include environmentalessinough on a communication level.
More and more customers want to include environalassues in contracts with transport
providers. Nevertheless they are not willing to payre for taking care of the environment.

4.2.3 DHL-ENVIRONMENTAL POLICY

DHL is a logistics company present in over 220 ¢oas with 283,000 employees which
provides solutions for logistics needs. DHL is pafrDeutsche Post DHL and encompasses
three divisions: DHL Express, DHL Global Forwardirfgreight and DHL Supply Chain.
DHL corporate environmental strategy GoGreen aimszducing CQ emissions by 30%
between 2007 and 2020. It is composed of five i@illahich include transparency through
measurement and reporting, efficiency through foounsquick wins and pilot projects,
mobilisation of employees, generation of some vahlhreugh carbon reports, carbon off-
setting and people training, and demonstratioreaéiérship through knowledge sharing and
carriers’ training. DHL set specific requiremends frucks of their subcontractors (not older
than 8 years and Euro 3, 4 or 5). They conducttawdithe largest carriers once a year. DHL
is also an active member of Green Freight Euromk Glean Shipping Index. Today DHL
faces lack of precise data for emissions from frartation which accounts for 82% of their
total CQ emissions. They believe that the Green Freigheptavill help them to improve
data collection from carriers (mainly transportedd, used fuel, and driven distance) and
calculations of C@emissions within two years. Their plan is to inmpént actions such as
drivers training, speed limit, and telematics tduge both C@emissions and freight costs.
Do Interviewees classify DHL as movers and shakersinMhuivers of DHL corporate
strategy are cost and lead time and do not inclegronmental issues. Demand for
sustainable transport is increasing though it ipartant to mention that customers require
CO; reporting or off-setting and are not really integl in concrete solutions to reduce their
emissions. Perceived added costs are the mairbaoriimplementation of such actions.

4.3 SUMMARY

The author has spotted two issues: 1) MHC doesaomtrol the data received from factories
and transport providers, and 2) There are no @ssumptions for the value of the gf@ctor,
both for the E-Tool and the FTC-Cube. SGL has esttenknowledge of NTM Sea method.
DSV already reports C@missions through the FTC-Cube. DHL is working orpiioving
accuracy received from carriers, and has implendetite GoGreen strategy. Transport
providers reported that their customers ask for, @porting but not for real solutions to
reduce their environmental impact. They are nalyda pay extra costs.
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5. FUTURE  STATE: ELEMENTS OF IMPROVED
ENVIRONMENTAL PERFORMANCE MANAGEMENT

This section contains elements for an improvedrenmental performance management,
which are developed through data collection from ®&hd its transport providers, and from
NGOs reports.

5.1 MHC REQUIREMENTS

As previously stated, MHC needs a “reliable methmaneasure and report environmental
performance of their transportation”. They mainlgpnaat tracing the whole environmental
impact of a product.

5.1.1 METRICS

MHC requires metrics to be associated with: 1) lgyea, 2) a source, and 3) a procedure, and
recommends the use of the GRI Index (see Figuresib2p it is already a basis for MHC
Sustainability Magazine.

5.1.2 CALCULATIONS

MHC needs the current FTC-Cube and E-tool to bellaiged. They need reliable
assumptions and formulas to calculate emissionsy Emphasize the fact that a standardised
procedure for both inbound and outbound transportashould be suggested. They
emphasise that they need guidance for the €@flssions factor and that the author should
definitely not calculate CO emissions of the whole transportation network. MHC
recommends the use of the NTM methodology prefgrabice parts of it have been used
when designing the E-Tool. In addition, SGL Assist®irector Sea freight for Global
Procurement is very familiar with the NTM method feea transport. SGL is an active
member of NTM workshops. Furthermore, DSV, SGL, &tdL take part in the Clean
Shipping Index hence accuracy of the data commtedcen MHC for sea transport will be
improved in the future.

5.1.3 REPORTING
MHC emphasizes the fact that priority should besgito designing a dashboard to measure
quantitatively emissions in order to allow furtistndy of environmental improvements. They

express strategic objectives as: 1) short-terno@astias creating a model of the dashboard,
and 2) long-term actions, as including environmlergguirements into tenders and aligning
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suppliers, conducting research about possible iagmnents, implementing solutions, and
communicating about environmental performance wialstomers. He divides those
objectives into market level, including measuringnitoring, and reporting, and brand level,
including communicating progress.

5.2 EXPERTS RECOMMANDATIONS
5.2.1 ENVIRONMENTAL PERFORMANCE OF LOGISTICS

Logistics performance is assessed through logisbes, delivery service, and tied-up capital
(Bjorklund and Forslund 2013). Environmental pariance is increasingly being added to
these variables (Bjorklund and Forslund 2013). Adcg to Hervani et al. (2005), firms
have to measure, monitor, and report their enviemal practices for several purposes;
internal analysis, to track progress; internal cainto be audited by external agencies; and
external reporting, to serve as benchmark. Shawl.e{2010) argue that benchmark is
becoming one of the major elements in environmem@hagement of organisations mainly
due to the increasing pressure from governmentstomers, competitors. Benefits from
benchmark include best practices to be incorporatauulation and motivation, and a force
for change (Shaw et al. 2010). The main challesge develop an appropriate measurement
system that companies can disclose and share anehimark process (Shaw et al. 2010).
Control and sharing of information is critical sindisclosure issues can affect image and
international regulatory agreements (Sagkisl.2011).

Purpose of the EPMS is often an issue while imptemg performance measurement
systems. It differentiates successful businessdshwdim at managing the system better,
from unsuccessful businesses which goal is to ingtbe measures. It is commonly argued
that the overall goal of the system should inflleetiee design of environmental performance
measurement systems (Hervani et al. 2005; Bjorkiamdl Forslund 2013). Bjorklund et al.
(2012) argue that a concrete definition of the pagoof the measurement systems should be
provided in order to avoid the “too broad” measgramvironmental logistics.

Shaw et al. (2010) stress the importance of id@ntifthe key stakeholders concerned by the
measurement system at the very beginning of thipgiradOrganisations with different goals
and objectives would argue for metrics (Hervarale005). Report should credibly address
issues of concern stakeholders (GRI 2006). Furtberm boundaries of report
(countries/regions, products/servicet;) and specific limitations on the scope should mmatc
the strategy and projected timeline in order tovjgle complete coverage (GRI 2006).

Hervani et al. (2005) suggest a list of questioms management should address before
starting the design of the EPMS:

23



* What are the goals of the MS?

* How does the MS fit within the strategy of the kigis department?

* How should stakeholders concerns and preferencegdggrated?

* What metrics levels and decomposition should bleidezd?

* Who should design the metrics?

* How should monitor the metrics?

* How should information generated by the MS be watidisseminated?

* How should information from the MS be linked up toternal and external
performance measurement systems, environmental gearent systems, and
information systems?

* What are the relationships between MS metrics astbmer satisfaction?

Difficulties arise when determining which indicatimr use, when to measure it, and how to
measure it (Hervani et al. 2005). Managers andIsrpphave to collect and manage a large
set of information and can face overload of measarel metrics (Bagt al. 2012) which are
often not aligned with the company strategy (Shawale2010). It leads to confusion and
“paralysis by analysis”. Therefore a trade-off betw technically sophisticated indicators and
indicators that can be reasonably implemented ley dbmpany at that time is required
(Hassini et al. 2012). A “balance between suffitiesverage and sufficient focus” (Andersen
and Fagerhaug 2004) makes the process easiersmddstly (Shaw et al. 2010). Hervani et
al. (2005) state a number of concerns in applyiRYyI5: information systems not designed to
integrate such metrics, difficulty in deciding whketo begin, and difficulty in linking
measures to customer value. It is commonly agread@Q emissions are one of the most
common metrics used by companies that wish to pwate environmental performance in
transport contracts. Others frequent environmemairics include loading factor and
consolidation, technology used (information systemd computer models), age of vehicles,
engines, air emissions, and energy use (BjorkluntbRorslund 2013). Selection of suppliers
is a key issue when implementing environmentalsiiogg systems (Xu et al. 2013). One issue
is that companies do not necessarily consider nemnt of environmental performance
and management of non-compliance (Bjorklund andsleod 2013). The length of
collaboration and contracting between partners affects short-term and long-term
management issues (Sarkis 2012). Trust in datéanghacquisition, and monitoring needs to
be built (Hervani et al. 2005). Greater interactt@m help reducing asymmetry (Sarkis et al.
2011).

Lastly, documenting is necessary for internal ander@al purposes. Indeed, driving
continuous improvement and reporting to regulataggncies cannot be done without clear
documentation of environmental metrics. (HervaraleR005)
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5.2.2 METRICS

The GRI developed the GRI Logistics and TranspiortatL&T) Pilot Sector Supplement in
2006. Metrics suggested for road and sea trangpedisplayed in Figure 19 and Figure 20.

ROAD TRANSPORT
B A i i = D. E. F.
Vehicle type Total Age of Engine Retrofit Average fuel
number fleet consumption
of fleets | (specify) Supra- Cther
Mational national {e.g., hybrid,
reguiation regulation electric)
{specify) {specify) {specify) (specify) {specify)
Truck! tractor
Vans
A, G. H.
Vehicle type Total Total fuel consumption
distance | Diesel | Gasoline | LPG | CNG | Bio fuel | Hydrogen | Other (Specify)
driven
Item Explanation Purpose
A Vehicle Vehicle fleet type broken down by empty load | Indicates the extent and scale of
type weight. Reporting organisations are expected | impacts.
to use national or supra-national standards for
the breakdown. Reporting organisations may
further breakdown type of vehicle into
subcategories.
For example, vehicles above 7.5 tonnes are
categorised as trucks/tractors and below 7.5
tonnes as vans under the EU regulation.
B. Total Total number of owned, hired, or leased fleets | Indicates the extent and scale of
number of broken down by type. impacts.
fleets
C. Age of Reporting organisations need to specify how Indicates the extent and scale of
fleet to report on age (e.g., number of trucks that impacts. It is assumed that new fleets
(specify) are older than 5 years at the time of reporting | would have better environmental
or average age of fleets per type). performance.
D. Engine Number of fleets per type of engine. Indicates adoption of new technology
for reducing greenhouse gas
For example, Euro 4 and EPA 2004 are emissions and air pollution.
emission standards in EU countries and the
United States.
E. Retrofit Number of fleets with retrofits such as soot Provides information on pollution
filters and catalysts. abatement measures implemented on
existing fleets that do not meet the
latest emsssion standards.
F. Average | Average fuel consumption per type of vehicle. | Provides information on fuel
fuel Report in joules per unit. Units may be km, efficiency.
consumption | tkm, etc.
G. Total Total distance driven per type of vehicle per Indicates the extent and scale of
distance year. Report in kilometres. impacts.
driven
H. Total fuel | Total consumption of fuel per type of vehicle Indicates the extent and scale of
consumption | per year. Report in joules. impacts. It is assumed that the
reduction in the total amount of fuel
consumption would lead to a
reduction on greenhouse gas
emissions (i.e., decreasing the impact
on climate change) and other
emissions related to urban pollution.

Figure 18 Extract from the GRI Index for L&T — Rotdnsport (GRI 2006)
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SEA TRANSPORT

A

3 E s
Yessel iype Toral Conditions Pollution Fuel Average fuel
number prevention consumption
Desention (epacily) Averaps
during past sulphur
year conients
Item Explanation Purpose
A, Vessel Breakdown of fleet based on type of vessel | Indicates the extent and scale of
type category (e.g., container ships, general impacts.
cargo ship, oil/ chemicall LPG/CNG
tankers). Reporting organisations may
further breakdown type of vessels by dead
weight of vessels (reporting organisations
need to specify the weight category).
B. Total Total number of controlled vessels per type. | Indicates the extent and scale of
number impacts.
MNote linkage to LT1.
C. Number of vessels detained by port Provides infarmation on the
Conditions authorities during the reporting period. maintenance condition of the vessel
with respect to international maritime
standards.
Mote linkage to LT13.
D. Pollution | Number of vessels with pollution prevention | Provides information on technical
prevention measures, such as a double hull. Measures | measures in place on existing fleets to
to be specified by reporting organisations. prevent pollution.
E. Fuel Average sulphur contents of fuel used per Relevant for calculating information on
type of vessel. air emissions contributing to the
regional acidification.
Mote linkage to EN10.
F. Average Average fuel consumption per type of Provides information on fuel efficiency.
fuel vessel. Report in joules per unit. Units may
consumption | be sea miles, ton/miles, etc.

Figure 19 Extract from the GRI Index for L&T — Seansport (GRI 2006)

5.2.3 CALCULATIONS

Emissions from road transport include Carbon diex@ (greenhouse gas GHG), Methane
CH,4 (GHG), Nitrous Oxide BO (GHG), Carbon monoxide CO, hydrocarbons HC, g&ro
oxides NQ, and Particle matters PM (EC 2008; Blinge 2012)hdugh catalytic converters
are effective at removing hydrocarbons and othemha emissions, C@emissions cannot
be cleaned with catalysts (Blinge 2012). Table @shEU legislation for emissions of CO,
HC, NOx, and PM. There was no EU law which limited the antoof CQ emissions
produced by cars until 2007 when the Europeandaént set an emissions cap of 130 g/km
by 2015 and 95g/km by 2020 (EC 2012). In additithe EC is currently working on a
strategy to reduce CQCemissions from HDVs (heavy-duty vehicles includitngcks and
buses) in both freight and passenger transporEQ).
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co HC NOx PM Smoke
Euro class  Inforce from [a/kWh]  [ofkWh]  [oWWh]  [oRWH  [ghWh]
1 1062, = B5 kW 45 11 B.0 0612
1992 > 85 kW 4.5 11 8.0 0.38
2 1996.10 4.0 11 7.0 0.25
199810 4.0 1.1 7.0 0.15
3 189910, EEVsonh| 1.5 0.25 2.0 0.02 015
2000.10 2.1 0.66 5.0 0.10 0.8
. _ 0.13 .
4 2005.10 1.5 0.46 3.5 0.02 0.5
5 2008.10 1.5 0.46 2.0 0.02 05
g* 2013.04" 1.5 0.13 0.4 0.04

* Proposal (2007.12.21)
& - forf engines of lesa than 0.75 dm® swepl velurme per eylinder and & misd power speed > 3000 min™
b -20714.10 for all modes

Table 3 Euro classes (NTM 2008)

Two methods can be used to calculate,Gfnissions:1) the activity-based approach,
presented in Figure 21 and 2) the energy-basedagipr presented in Figure 22 (McKinnon
and CEFIC ECTA 2011). McKinnon and CEFIC ECTA (2patgue that the energy-based
calculation method is the most accurate way fongpart companies to calculate their
transport emissions. Nevertheless, since many @a@ons outsource their freight transport
operations, they do not have direct access to grarduel consumption data. In that case,
they can estimate GOemissions by using the activity-based approachcKighon and
CEFIC ECTA 2011) In addition, McKinnon and Piecy20{1) stress the fact that average
CO, emissions are very sensitive to vehicle loadindj@mpty running. There is much debate
about the value of the average £#missions factor per ton-km for road transportkKiviaon
recommends 0,062 kg Gbn-km for all types of road vehicles (McKinnondaQEFIC
ECTA 2011), the NTM group 0,04 kg Gkn-km for a semi-trailer (NTM 2008), and
Maersk 0,05 kg Ce&ton-km for a heavy truck (Maersk 2012).Variousues of the average
CO, emissions factor per ton-km for sea transportatao be found. McKinnon recommends
0,008 kg CQ@ton-km for a deep-sea container (McKinnon and CEECTA 2011), the
NTM group 0,004 kg Celton-km for a container ship (NTM 2008), and Maeds®0748 kg
COy/ton-km for container vessel of 11000 TEU (twendptf equivalent unit) and 0,00836 kg
COy/ton-km for container vessel of 6600 TEU (Maers& 20

CO, emissions = Transport volume by transport mode x average transport
distance by transport mode x average CO--emission factor per
tonne-km by transport mode

[Tonnes CO;emissions = tonnes x km x g CO; per tonne-km / 1.000.000]

Figure 20 Activity-based formula (McKinnon and CEFECTA 2011)

CO; emissions = fuel consumption x fuel emission conversion factor

[Tonnes CO -emissions = liters x kg CO; per liter fuel / 1.000]

Figure 21 Energy-based formula (McKinnon and CEEITTA 2011)
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Figure 23 and Figure 24 gives an adapted view @fntlethods to calculate emissions from
road and sea transportation suggested by the NTbhKimhon and CEFIC ECTA (2011)

argue that the NTM has gained a solid reputatiod ®sna reliable source of transport
emissions values since in most cases the valuesheen obtained from transport operators.

setshipment/functional unit (FU) size kgand tons
selectvehicle type N®1 to n°10
Selectvehicle Euro class PreEuroto Euro5s
Setcargo capacity utilization CCU: cargo physical weight/max weight capacity %
Setdistances krn
Selectroad type motarway, rural, urban
(W] 1Y)
Calculate fuel consumption (FC) per km at capacity utilization CCU Ifkm
FC, CCU = FC, empty + (FC, full - FC, empty) ¥ CCU
i LW
Calculate fuel consumption of vehicle trip Iftrip
distance = total distance * %share
FC, total = FC,CCU * distance
L V] [V
¥ v
Selectvehicle environmental performance data g/lfuelorkg/| fuel
CO2 HC CH4 PM N20 NMHC NOx PMm 502
[ ]
v
Calculate emissions per kmdriven g/km driven or kg/km driven
emissions/km driven = emissions/l fuel * FC, CCU
v LW
Calculate emissions of vehicle trip g/trip or kg/trip
emissions of trip= ET:l'ssions,"km driven * distance .
Allocate emissions to investigated cargo %
share of FU= FU size/cargo on truck (CCU*CC) g/shipmentor kg/shipment
emissions of FU= emissions of trip * share of FU

Figure 22 NTM calculation method for road transatoin (NTM 2008)

Set shipment/functional unit (FU) size kg and tons
Select vessel type general cargo, container, ferry etc.
Select engine type Installed power, SFC, cruise speed etc.
Set cargo capacity utilization CCU: cargo physical weight/max weight capacity %
Set distances km
Select sea North Sea, Altlantic Ocean etc.
v v
Calculate fuel consumption (FC) per hour (h) at capacity utilization CCU kg/h

FCh = (installed power)*{MCR-average)*(SFC)/1000

A4

Calculate fuel consumption per km at CCU ton/km
(FCh)/(cruise speed in km/h)/1000

LW ]
v

Select vehicle environmental performance data kg fton fuel
CO2 CH4 PM NOx NMVOC SOx v

Calculate emissions per km driven kg /km driven
emissions/km driven = FCh * emissionsfton fuel

v v

Calculate emissions of vessel trip kg ftrip
emissions of trip = emissions/km driven * distance

Allocate emissions to investigated cargo %
share of FU= FU size/cargo on truck [CCU*CC) kg fshipment

emissions of FU= emissions of trip * share of FU

Figure 23 NTM calculation method for sea transgate(NTM 2008)
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5.2.4 REPORTING

The GRI provides guidance for common issues relédethe design and presentation of
reports (GRI 2006), following are presented somihe$e guidelines.

“Metrics: reported data should be presented usewemlly accepted international metrics
(e.g. kilograms, tones, litres), calculated usitgndard conversion factors. When other
metrics are used, reports should provide conversifammation to enable international users
to make conversion.”

“Absolute/normalized data: as a general principégorting organizations should present
indicator data in absolute terms and use ratiosnammalized data as complementary
information. Providing only normalized data may kaabsolute figures, which is the
information of primary interest to some stakehaddéfowever, if absolute data are provided,
users will be able to compile their own normaliztata analysis [...] Ratio data may be
useful in conjunction with absolute data for comiwating performance trends or
articulating performance across two or more linfledensions of sustainability.”

“Data consolidation and disaggregation: reportingaaizations will need to determine the
appropriate level of consolidation (aggregation)iraficator data. For example, indicators
could be presented in terms of the performancehefdrganization worldwide or broken
down by subsidiaries, countries of operationsvenandividual facilities. [...] Consolidation
of information can result in loss of a significaahount of value to users, and also risks
masking particularly strong or poor performancesprecific areas of operation. In general,
reporting organizations should disaggregate inféionao an appropriate and useful level as
determined through consultation with stakeholder§he appropriate level of
consolidation/disaggregation may vary by indicdtor.

“Graphics: the use of graphics can enhance thatgwdlthe report. However, care should be
taken to ensure that graphics do not inadvertdelg readers to incorrect interpretations of
data and results. Care is needed in selectionex, acales, and data (including conversion of
raw data to ratios and indices for graphic purppse® the use of colours and different types
of graphs and charts. Graphics should be a suppletoe- not a substitute for — text and
narrative disclosure of information. [...]"

“Executive summary: GRI encourage the inclusioamexecutive summary. [...]"
5.3 SUMMARY

There is no standard for vehicle categorisation fandhe value of the COemission factor
though some NGOs provide organisations with gundsli
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6. COMPARISON: CASE STUDY

This sectionpresents a case stucomparing MHC current calculations methods with
NTM method.

6.1 CASE DEFINITION

The studied system encompasses transportationtigstirom afactory in Thailandto the
DC in Belgium to a huland a custom in Germany (Figure 25Assumptions for CCU lve
been made &m MHC interviews and NTM dail The chosen product, wound dressings
packed in small boxes of 30*5*10 cm) andthe weight of one box is 400 These small
boxes are then packed intrge boxes (40*80*25 cm, 50 kgjonsisting of 128 snll boxes.
This large box is the functional unit for the stuéjfteer large boxe¢768 kg) can be loade
onto an EU palletvhich presents the following features: width andgk® 800*1200 mm
empty weight 25kgand maximum height 1,8m, leading to a tweight of 790 kgAttention
is given to CQ emissions. No consideration is given to the envirental impact caused |
the transport of raw materials to the factory imaildnd Different impacts on environme
caused by manufacturing processes withe factory are not investigateAdditionally, no
consideration is taken to the impacts of packagictivities, inside terminal transportatic
road constructionyehicle manufacturingand fuel production. COemissions have bet
calculated for the whole tripndallocation has been madette functional unit

1840 km 17820 km 550 km 150 km 300 km

Factory FIL Port FIL Port FIL DC FIL Hub FIL Customer

Bangkok =3 Singapore =3 Hamburg = Waremme =D Neuss =3 Hanover
Thailand Singapore Germany [ _a Belgium —) Germany [ — —m Germany
] =

CCU 90% CCU 80% CCU 90% CCU 90% CCU 90%
Semi-trailer Panamax Semi-trailer Semi-trailer Semi-trailer

Figure24 Transport chain for fictive case
6.2 RESULTS: CO,EMISSIONS

The three methods previously presented, NT-Tool, and FTC-Cubehave been adapted
order to compare thethrough a fictive casiResultsare presented in Tab4 and Table 5.

City Trom City To kg CO; obtained kg CO; obtained Ratie results obtained with NTM
with NTM with E-Tool & FTC-Cube and E-Tool & FTC-Cube
F Bangkok P Singapore 3.60 1.02 0,28
P Singapore P Hamburg 1,93 7.45 3,82
P Hamburg DC Waremme 1,08 0,98 0,91
DC Waremme H Neuss 0,29 0,27 0,91
H Ncuss C Hanover 0.39 0.53 0,91

Table 4 Case study results
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Factory — Port: The method used is the same for the NTM and theo@-TThe CQ
emissions factor in kg C#km is obtained by multiplying the fuel consumption litre
fuel/lkm and the fuel COemissions conversion factor in kg €lidre fuel. The CQemissions
factor is multiplied by the distance to obtain (8@, emissions for the whole trip. The NTM
suggests a formula to determine the fuel consumptibich is FC, CC = FC, empty + (FC,
full - FC-empty)*CCU. Given the parameter CCU (amsd to be 90%) and the vehicle type
(assumed to be a semi-trailer), tables are providlkedhe NTM to select average fuel
consumption. No assumptions are disclosed in ti®&-documentation concerning values
of fuel consumption and fuel GGmissions conversion factor. The unit for theelatias
been deduced by the author by studying the unitheénformula. This has to be further
discussed with MHC EHS Manager. There is largeediffice between total G@missions
obtained with the NTM method and with the E-Todlcan be explained by the fuel €O
emissions conversion factor which value is 2,62Kdp/itre fuel for the NTM and 0,73 kg
COy/litre fuel for the E-Tool. When checking sources faw data used in the E-Tool, it
seems that the unit for 0,73kg €lre should rather be fuel kg G®m. This has to be
further discussed with MHC EHS Manager.

Port — Port: The NTM method calculates the g@®missions factor in kg CZkm by
multiplying fuel CQ emissions conversion factor with fuel consumptihen multiplied by
the distance, it gives kg G@missions for the whole trip. The E-Tool multiglithe volume
transported in tons by the average distance torolite total goods transported in ton-km.
When multiplied by the C@emissions factor, it gives kg G@missions for the whole trip.
No assumptions are disclosed in the E-Tool docuatiemt concerning the value of the €O
emissions factor. One issue is that this factaeisfor small and large bulk carrier, though
according to MHC EMEA Logistics Director, the velssaesed are container ships. On top of
that, they are used for MHC semi-finished and fies goods and not bulk goods. This has to
be further discussed with MHC EHS Manager. Therdarge difference between GO
emissions obtained with the NTM method and with Ea@ool. It can be explained by the
CO, emissions per ton-km factor which value is 0,0042Kk/ton-km for the NTM and 0,008
kg COy/ton-km (large bulk carrier) and 0,014 kg &€©n-km (small bulk carrier) for the E-
Tool.

Port — DC, DC — Hub, Hub — Customer:The NTM method is the same as previously. The
FTC-Cube multiplies the distance in km with the ffnissions factor to obtain kg GO
emissions for the whole trip. No assumptions aseldsed in the FTC-Cube documentation
concerning the C&emissions factor in kg CZkm. Total kg CQ emissions obtained by the
NTM method and by the FTC-Cube are similar. It t@nexplained by the G@missions
factor which value is 0,9 kg Gfxm for the NTM and 0,8 kg C&km for the E-Tool.
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ROAD Factory - Port

NTM volume transported 23 ton
distance 1840 km
goods transported 43056 ton-km
emissions per liter fuel 2,6 kg CO2/I
fuel consumption 0,3 I/km
emissions per km 0,9 kg CO2/km
emissions of the trip per truck 1684 kg CO2
share of the functional unit 0,002 %
emissions per functional unit 3,6 kg CO2
emissions per ton-km 0,04 kg CO2/ton-kn

E-Tool distance 1840 km
fuel consumption 0,4 I/km
emissions per liter fuel 0,7 kg CO2/I
emissions of the trip 470 kg CO2
share of the functional unit 0,002 %
emissions per functional unit 1,0 kg CO2
SEA Port - Port

NTM containers on board 3440 TEU
volume transported 79120 ton
distance 17820 km
fuel consumption 0,1 ton fuel/lkm
emissions per ton fuel 3179,0 kg CO2/ton fud
emissions per km 346,5 kg CO2/km
emissions of the trip per ship 6174826 kg CO2
emissions per 2 TEU 898 kg CO2
share of the functional unit 0,002 %
emissions per functional unit 1,95 kg CO2
emissions per ton-km 0,004 kg CO2/ton-kn

E-Tool tons transported 86000 tons
distance 17820 km
total tonne-km 1532520000 ton-km
emissions per ton-km 0,008 kg CO2/ton-km
emissions of the trip per ship 12811867 kg CO2
share of the functional unit 0,000001 %
emissions per functional unit 7,4 kg CO2

E-Tool emissions per ton-km 0,014 kg CO2/ton-km
emissions of the trip per ship 21455280 kg CO2
emissions per functional unit 12,5 kg CO2
ROAD Port -DC

NTM volume transported 23 ton
distance 550 km
goods transported 12870 ton-km
emissions per liter fuel 2,6 kg CO2/I
fuel consumption 0,3 I/km
emissions per km 0,9 kg CO2/km
emissions of the trip per truck 503 kg CO2
share of the functional unit 0,002 %
emissions per functional unit 11 kg CO2
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CC*CCU with CC = 2&Td CCU = 90%

semi-traile
FC, empty (0,226) + (f@l (0,360) - FC-empty)*CCU

weightwidtional unit = 50kg = 0,05T

CC*CCU with CC39a@ TEU and CCU = 80%r
one FTL 23 tonglgan 2 TEU (one 40-feet container)

container ship
cioetaship

containers onddearissions of the trip/2

large bulk carrier

small bulk carrier

CC*CCU with CC = 2&Td CCU = 90%

semi-traile

FC, empty (0,226) + (R, (0,360) - FC-empty)*CCU

weightwidtional unit = 50kg = 0,05T



emissions per ton-km 0,039 kg CO2/ton-kn

FTC-Cube distance 550 km
emissions per km 0,8 kg CO2/km
emissions of the trip per truck 457 kg CO2/km
share of the functional unit 0,002 %
emissions per functional unit 1,0 kg CO2
ROAD DC - Hub

NTM volume transported 23 ton
distance 150 km
goods transported 3510 ton-km
emissions per liter fuel 2,6 kg CO2/I
fuel consumption 0,3 I/km
emissions per km 0,9 kg CO2/km
emissions of the trip per truck 137 kg CO2
share of the functional unit 0,002 %
emissions per functional unit 0,3 kg CO2
emissions per ton-km 0,039 kg CO2/ton-kn

FCT-Cube distance 150 km
emissions 0,8 kg CO2/km
emissions of the trip per truck 125 kg CO2/km
share of the functional unit 0,002 %
emissions per functional unit 0,3 kg CO2
ROAD Hub - Customer

NTM volume transported 23 ton
distance 300 km
goods transported 7020 ton-km
emissions per liter fuel 2,6 kg CO2/I
fuel consumption 0,3 I/km
emissions per km 0,9 kg CO2/km
emissions of the trip per truck 275 kg CO2
share of the functional unit 0,002 %
emissions per functional unit 0,6 kg CO2
emissions per ton-km 0,039 kg CO2/ton-kn

FCT-Cube distance 300 km
emissions 0,8 kg CO2/km
emissions of the trip per truck 249 kg CO2/km
share of the functional unit 0,002 %
emissions per functional unit 0,5 kg CO2

CC*CCU with CC = 2&Td CCU = 90%

semi-traile
FC, empty (0,226) + (@l (0,360) - FC-empty)*CCU

weightwidtional unit = 50kg = 0,05T

CC*CCU with CC = 2&Td CCU = 90%

semi-traile
FC, empty (0,226) + (@l (0,360) - FC-empty)*CCU

weightwidtional unit = 50kg = 0,05T

Table 5 Case study detailed calculations and esult

6.3 SUMMARY

The case study has revealed that: 1) the E-TooNarM use the same formulas respectively

for road and sea transport, but there is a larfferdnce in the values of the G@&missions
factors, and 2) the method and assumptions usethdyTC-Cube and NTM for road
transport are similar.
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/. RECOMMANDATIONS

This section contains answers to the research guestand combines the theoretical
framework with the empirical data in accordance ttee abductive research approach
described in the methodology section.

7.1 RQ1. METRICS

RQ1. Which metrics should be selected in ordeulfd $takeholders’ requirements?

Metrics from the GRI MHC Index, the GRI Index fo&TL for road transport and sea
transport, the E-Tool and the FTC-Cube are takenancount. Parts of the method suggested
by Riff are used to define the metrics. Table 6sprés metrics that have been selected for

MHC case. Figure 26 presents aggregation of enmssar the whole chain.

Metric Explanation Role (aggregation)
Transport volume Tons Inbound
Leg F — DC including F — Port, Port — Port, PoRE
Transport distance Road km Aggregated at the DC levieé.
Sea km DC CQ:; footprint= Y° CO, emissions legs F — DC
Goods transported Road Ton-km Outbound
_ Sea tons-km Leg DC — DC
Vehicle type Road (NTM) Leg DC — H
__ Sea (NTM) Aggregated at Hub levék.
CO,emissions | Road kg C@ton-km Hub CQ footprint Y CO, emissions legs DC — DC
factor Sea kg C@ton-km +Y CO, emissions legs DC — H
CO,emissions Road kg GO
Sea kg CQ LegH-D
Aggregated at Linehaul areas level
Distribution CQ footprint= >, CO, emissions legs H — D
With legs H — D: 11 EMEA linehaul areas
Metric Relevance Specifications| Specifications| Specifications| Model
Update and Data Formula
Reporting availability
Transport volume Beneficiaries fof  Calculations Yes See See
Transport distance  information: performed Yes Calculations | Dashboard
transport byfactories,
Goods transported providers transport To be
(Environmental providers and calculated
Vehicle type and Logistics results sent to To be
managers). MHC via the collected
CO,emissions FTC-Cube. Data To be
factor Beneficiaries for uploaded by determined
C02 emissions aCtion: MHC MHC Ana|ySt on To be
(Environmental COGNOS. calculated
and Logistics Dashboard
managers). populated by
COGNOS reports

Table 6 Metrics for MHC dashboard
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Figure25 Aggregation for MHC dashboard

7.2 RQ2.CALCULATIONS

RQ2. What procedure should be suggested in ordealtulate the metrics

Results from the case stutiave been discussed with MHC EMEA LogistDirector. As
cited previously in the theoretical backgrol the energy-baseidrmula isseen as the most
accurateway to calculate C, emissions from freight transportatioNevertheless, DS'
already reportlements of environmental performa (distance and volume to MHC
through the FTC-Cube arideyaccount ér the largest part of MHC transportal. Therefore
it could make sense to keaising data from this collaborative tooThe activity-based
formula could be kept, arassumptions improvi (CO, emissions factor in kg Cy/ton-km).
Calculations could bautomatied and performed by transport providers through th€-
Cube, particularly for sea transport with St. DHL is willing to collect data from their
carriers in the coming years¢luding transported tons, used fuel, and drivistadce). SGL
is committed to help MHC ithis project would be carried oaind they ar known for being
highly agile. Hace they should also be able to obtain data frasir tarrier. In addition,
MHC needs a standardsenethodwhich aligns inbound and outbourichnsportation. It
could make sense ttransfer the responsibility of calculating emissioftom inbounc
transportationi.e. factories to DC’sfrom the E-Tool to the FT@ube. Emissions frot
transportation from raw material suppliers to faewcould still becalculated in the -Tool.
MHC EMEA Logistics Directoremphasises that he neeglsidance for the C, emissions
factor. He also highlightthat a balance should be achieved between extreand poorly
accurate assumptions. The author suggests thef aseumptions provided by the NTM as
first step.Work sessions with transport providers shathen be orgased to collect data
about truck and ship types, load factcetc. The CQ emissions factoin kg CQJ/km is
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obtained by multiplying the fuel consumption irrditfuel/km and the fuel COemissions
conversion factor in kg Cfitre fuel. For road transport, the fuel consuraptgiven by the
NTM in litre fuel/km depends on the vehicle typedahe load factor (CCU).Assumptions
about the vehicle load factor are based on intetwvifom MHC EMEA Logistics Director
and NTM tables: tractor and semi-trailer, and C@3%0%or inbound and for outbound. The
result is 0,3litre fuel/km. The fuel G@missions conversion factor is set as 2,6 kg/life
fuel for Diesel within Europe by the NTM. For seartsport, NTM provides data for fuel
consumption and C{emissions factor depending on the type of ve§sela container ship,
the NTM recommends 0,1 ton fuel/km and 3179 kg/@D fuel. The CQemissions factor
in kg CQy/ton-km is obtained by dividing the G@missions factor in kg CZkm by the
volume transported in tons. General methodologymiédas and assumptions to calculate
emissions are suggested by the author in Figure 26.

| Emissions of the whole trip / Allocation to the functional unit |
h Y

Road 0,04 kg COzfton-km

| Goods transported ton-km | | Emissions per ton-km Sea 0,008 kg CO-Jmn-Ilun
| Distance km | | Volume ton | | Emissions perkm |
Postal Code Postal Code Cargo cc Fuel Fuel
city From city To Capacity Utilisation Consumption Emissions
Road 90% Road 0,3 l/km Road 2.6 kg CO4/l
Vehicle Type Seatl¥% Sea (.1 ton/km Sea 3179 kg COz/ton

Road semi-trailer
Sea container ship

Figure 26 Calculations for MHC dashboard
7.3 RQ3. REPORTING

RQ3. What procedure should be suggested in ordesport the metrics?

Table 7 shows an extract of the model of the daattbdt contains all the supply chain legs
of the diagram of MHC main flows presented in smtt#.1.2 though not all of them are
shown in the figure. Three sections should be cetedl with raw data and automatic
calculations: 1) Inbound transport activities, 2utkibund transport activities, and 3)
Summary. Table 8 shows data for one supply ch@n¥&@D stands for Year-To-Date, PCF
for Postal Code city From, PCT for Postal Code ity CC for Cargo Capacity, FC for fuel
consumption, and FE for fuel emissions. The userct@ose between different combinations
of transport mode/vehicle type by scrolling downtba dedicated cell. The G@missions
factor in kg CQ/ton-km, goods transported in ton-km, and emissiange whole trip are
automatically calculated according to the methoggldescribed in section 7.2.
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9
10
1
12
13
14
15
16
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19
20
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22
23
24
5
26 FBEL - CDC
27 FBEL - SDC
44 |[FCHI2- CDC
45 |[FCHI2 - SDC
46
47 | OQuthound
a8
43 NDC - Cust
50 NDC - HSWE
51 NDC - HNOR
52 NDC- HFIN
53 NDC - HDEN
54 NDC - HBAL
55 CDC - Cust
56 |CDC - NDC

Table 7 Model of MHC dashboard
Geods transported Emissions of the whole trip
pcr | poT [MOde&) o0 | ooy | re | FE | CO2  ftonckm kg CO2
Vehicle ton-km [Jan- [Feb-|.. YTD (2011 [Jan-|Feb- |.. [YTD [2011
12 12 12 |12

Table 8 Reporting for MHC dashboard

37




7.4 DISCUSSION

In this section several areas of study relatedhéodesign, implementation and management
of EPMS are further discussed. It covers involvehudrstrategic managerial level, influence
of stakeholders, requirement of a concrete debnitof purpose, and issues related to
assumptions and formulas, transparency, and respldgs

The involvement of strategic managerial level is kay issue for the successful
implementation and management of the EPMS (Sedtiby Yet there is no real interaction
between environmental managers and top managenha@etviews at MHC transport
providers reflected that environmental manager higile or no influence over the board of
direction, and that they report figures and gragilnsng one or two meetings throughout the
year. Logistics strategies optimise costs for thertsterm, without recognition of the long-
term consequences for the environment and the tgo(®ection 1.1).External costs from
environmental damages are moved away from top nesmegt consideration since
companies do not have to pay for such costs tleatraaddition, not easily calculable. MHC
transport providers seem to use the environmeobtomercialise their actions that primarily
aim at reducing costs such as optimised route pignrand increased fill rates.
Environmentally-friendly actions seem to be drivéosease consciences rather than key
evaluation criteria for long-term solutions whichtagrate the environmental dimension.
Several reasons can explain such behaviour sudhisasnover disadvantage, continuous
financial uncertainties, and lack of visibility amdordination across the supply chain. In
addition, success or failure is determined in trerkatplace. As stated by the interviewees,
there is a growing demand for sustainable logistidsvertheless, customers look for
measurement systems rather than concrete solutiodghey do not seem ready to pay extra
costs. Hence green demand need to be further dttatigreen supply to get aligned. On top
of that, the absence of clear links between enwmamtally-friendly logistics solutions and
economic performance surely represents the maneb&o implementation of EPMS. Many
anecdotal examples can be observed but no pildiestwr experiments have been performed
thus it has not been possible to measure the pattbenefits.

Key stakeholders for the design, implementatiom ase of the environmental performance
management system should be identified and invalvéke first steps of the project (Section
3.3.1). Interviews have been conducted with MH@gpert providers (DSV, SGL, and DHL)
and MHC EHS manager primarily to collect data abemtironmental policy. This process
has also created awareness among Account managevidiC and Environmental, Quality,
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and CSR Managers about MHC commitment for envirartaieperformance of their
transportation. Supply chain planning, packagingcpasing, and customers’ relationships
departments should also be informed of and invoivethe project in order the break the
“intra-organisational silos”.

Purpose of the EPMS is another key challenge ifiedtin the literature (Section 3.3.1). The
author sees three phases to reach a concretetioefiaf the purpose of the EPMS at MHC.
There are mainly derived from requirements for tiesis work expressed by the EMEA
Logistics Director, as “What is measured gets dqi@stction 3.3). Hence the first step aims
at building a user-friendly and comprehensive daald to measure emissions from both
inbound and outbound transportation. Issues rel&tedalculations and data sources are
developed in the following sections. Some reseascamue that unsuccessful companies are
those who measure (Section 3.3.1). Neverthelessatligor believes that it can rather be
considered as a first move. The second stage iasabetting up an action plan which is
described as managing the system better in theatlil®. Some researchers argue that
successful organisations are those who reach kasep(Section 3.3.1).The EPMS fits in the
LM and PM of the organisation. Realistic targetse aagreed upon; studies on
environmentally-friendly solutions that reduce betists and emissions from transportation
are conducted. These can include eco-driving, debpg the supply chain, telematics
implementation, increased fill rate, consideratitm$ast mile, collaborative forecasting, and
switch from road to less polluting transport modés Collaboration with transport providers
is crucial. MHC draws up a list of environmentafjuegement for transport providers. In
addition, progress is monitored, and achievemem¢s raported. MHC takes part into
benchmarking sessions to share best practices mmtesent solutions that prove links
between economic and environmental performancetfiite step links environmental efforts
to customer value in order to get clear idea ofaitf@ronmental demand from customers. It is
considered as a very tricky process. A way sugddsfeMHC EMEA Logistics Director is to
display environmental information in invoices swushthe total kg CoOemissions for the trip
and the total kg COemissions that would have been released if moveramentally-
friendly solutions have been chosen by the customer

Assumptions and formulas for calculations have m@elainfluence in the final results
displayed in corporate reports (Section 5.4). TheoBl might contain an inaccurate fuel €O
emissions conversion factor in kg gl@re fuel for road transport, and in kg @@n-km for
sea transport. Furthermore, assumptions and fosrautanot clearly described in the E-Tool
and the FTC-Cube documentation (Section 6.4).Thhoawsuggests MHC to review the
current tools used to measure emissions from taatedpon. In addition, the NTM has a very
strong reputation worldwide and is used by manyaoigations thus the author suggests the
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use of NTM data and methodology for road and saasportation. Efforts are focused on
obtaining accurate data from transport providers @arriers. Emissions are calculated with
the suggested methodology and assumptions. It eararQued that a complete set of
assumptions and methodologies are needed so tbet ase provided with methodologies
that fit any situation. Nevertheless, the authoggests simplifying the NTM method and
using simple formulas. As highlighted by one of thierviewees, calculating G@missions
can be done at leg (supply chain) level rather aitogluct/shipment level that can be a time
consuming and expensive process. Nevertheless,ast previously been argued that
aggregation of information may result in maskingtipalarly strong or poor performance in
specific areas of operation hence bringing unaatgsection 5.4). Only C@missions have
been calculated and compared. Emissions from thep@iution environmental impact
category such as NOHC, CH,, PM, NMVOC, and S@could be added in later stages of the
project.

Many of the users of transport services that outstransportation do not have a direct
access to the raw data for transportation (Se@i8rR2). They have to find other means to
calculate their carbon footprint. At MHC factoriesport CQ emissions for inbound logistics
and DSV for outbound logistics. One issue is thatststency of reported numbers is not
controlled by MHC. As suggested earlier in the repid could be more accurate to obtain
data such as transported tons and distance driaen the transport providers both for
inbound and outbound transportation. L£L@missions could be calculated by transport
providers following a standardised procedure widngparent assumptions and method for
calculations. Maximum transparency should be eraged for reliable sources of raw data
and consistency of the numbers to avoid derivafiom black boxes. Another interviewee
emphasises the fact that attention should be gv&mHC influence and power on the source
of raw data.

A discussed topic in the literature and in the raadiresponsibility across the supply chain
MHC has a clear delimitation for responsibility foansportation: it starts when finished
products are being produced at the factories. patation from the first tier of raw material
suppliers and further down tiers are not includedcalculations of C@ emissions. In
addition, data is collected through transport pitevs but no control is performed by MHC on
sub-contractors and further down carriers and ghgdnterviewees argue that a limit needs
to be agreed upon to set up a transparent methate&sure and report emissions. As for
transport providers, requirements are set for saffiractors such as age and Euro class of the
trucks. Audits are carried out once a year on Hrgelst carriers and shippers to check
compliance with environmental requirements. An &xte way to check compliance is the
breaking of a scandal in the media.
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7.5 SUMMARY

In Figure 28, the author presents a visual sumnofrthe recommendations divided into
short-term (top figure) and long-term (bottom figurecommendations. It aims at providing
MHC Global Logistics Director, EMEA Logistics Direr, and EHS Manager with the next
steps to follow in a very concise way.

Discuss results
ETesults far reporting

nt actions
icate

Organize werk sessions with
transportproviders

& Décide values for CO, factor

Figure 27 Summary of recommendations
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8. CONCLUSIONS

In this chapter the conclusions of the thesis agelared and areas of further research are
suggested.

The main purpose of the thesidasinvestigate how a procedure can be describeddasure
and report environmental performance of transpodiat Logistics managers face increasing
demand to consider the environment in decision-ntakiYet, there is no standardised
procedure to assess the environmental impact n$p@at systems. Therefore the purpose of
the thesis is to contribute to the environmentaifggeiance management research with
metrics that fulfil both operational reporting am@énagerial decision requirements.

The thesis work can be seen as the premises objacprdedicated to the design and
implementation of an EPMS for transportation at MHGe recommendations part is divided
into three sections - metrics, calculations, anshtaard - which answer the three research
guestions. Awareness has been raised among keshstdkrs that have been met including
MHC Global Logistics Director, MHC EMEA Logistics iiector, MHC EHS Manager,
Account managers for MHC, Environmental, Qualityd &SR Managers at DSV, SGL, and
DHL. The current and desirable states have bedysath A solution that bridges the gap has
been suggested including metrics to be selectécylations to be followed, and a model of a
dashboard to be used for reporting. Further datéeatmn is required from transport
providers to increase accuracy and transparenoyder to initiate the implementation of the
EPMS at MHC. Values of COemissions factors should be further investigated i
collaboration with MHC EHS Manager for both roadi &ea transport.

Future research is needed in three areas. Tharaaed to build platforms that provide users
of transport services with reliable raw data fdicakations of emissions from transportation.
Secondly, the link between environmental perforneaacd financial performance has to be
tested, actions to be structured, initiatives tedyeitalised and communicated through reports
and benchmark sessions. It could enhance the ‘ssbwiiect’ of decarbonisation among
supply chains actors. Thirdly, environmental cadtghe future will be related to congestion,
noise, accidents, land ust. It will affect traffic, reliability delivery, anditne delivery thus
will lead to extra costs for companies. This thdss focused on GCemissions. Therefore
further research including first a larger panekonfironmental damages and second costs for
organisations is needed. Successful companieti@se tvho will anticipate future regulation
such as congestion fees. Some researchers ardgubdhais a need for behavioural change
from organisations rather than end-of-pipe solisach as catalytic converters.
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Appendices

1.

Questionnaire MHC

MHC EHS manager was interviewed on Februé*hatdfMHC HQ.

2.

Since 2008 the Corporate Quality Affairs departmerdgnages environmental issues
globally. Each site reports results to the EHS mganavho summarises environmental
progress. Could you explain in more detail? Cowld glescribe your tasks?

Do you see your company either as ‘Good citizenlsb Wdo the things the same’ and
comply with SER rules and norms, or ‘Movers andkshsi who ‘do things better’ and go
beyond existing regulations’, or ‘Trailblazers’ whip things differently’ and introduce
new processes, technologies or products?

How much influence does the EHS manager havetopamanagement?

All your production facilities are ISO 14001. Couyldu explain in more detail?

Your corporate environmental focus areas are: temuof waste, consumption of energy,
emission of carbon dioxide from transport, remaad replacement of chemicals that are
classified as hazardous to the environment. Coaldexplain in more detail?

Your measure the amount of carbon dioxide emittechfthe transport of raw materials to
the factories, the transport of goods between fastpand the transport of finished goods
from the factories to the warehouses. This is doneollaboration with the freight
companies. Could you explain in more detail? Cqwd show me the tool/Excel file and
raw data you use to measure and report environinest@rmance?

Questionnaire DSV

The interview of DSV Account Manager was held orbrigary 2f' at MHC HQ. The
questionnaire was sent to the CSR Manager at DSMaroh 15",

DSV'’s environmental commitment

Do you see DSV either as ‘good citizens’ who do tthiags the same and comply with
environmental rules and norms, or ‘movers and gisakeho do things better and go
beyond existing regulations, or ‘trailblazers’ wtto things differently and introduce new
processes, technologies, or products?

As stated in DSV’'s CSR report, DSV is not direathgponsible for transport activities
carried out by the subcontractors (hauliers, shipmiompanies, and airlines). Could you
explain in more detail?

How much influence does DSV’s CSR manager have mgmanagement? How much
does environment weigh against the drivers costlead time? Before the crisis? Over
the next few years?
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To what extent does DSV perceive demand for susbéentransport and logistics
solutions from customers? Before the crisis? Owvemext few years?

DSV’s environmental policies

As stated in DSV’s CSR report, DSV aims at reduditsgenvironmental impact by

optimizing the cargo volumes carried between thiéerdint destinations. Could you

explain in more detail?

By optimizing utilisation of the available capacit@ould you explain in more detail?
How does DSV calculate truck fill rate?

By optimizing route planning. Could you explainnmore detail? Does DSV try to reduce
empty trucks on return? Does DSV take into acctasttmile?

Does DSV plan to use rail transportation in thefe®

DSV’s environmental performance measurement and remrting

As stated in DSV’s 2011 CSR report, every year D&Vculates its carbon footprint.
Could you explain in more detail?

How does DSV measure environmental performance framsport (assumptions, input
data, formulas, output data, sensitivity analysis)@ Does it include all transport modes?
Does it include others gases than,&0ch as Methane or Nitrous Oxide? Does it include
all activities from subcontractors? How this ik to the FTC tool?

How does DSV report environmental performance frivemsport (metrics definition,
metrics updating process and frequency etc.)? &edtin DSV’s 2011 and 2012 CSR
report and website, GRI, UN Global, and Carbon Dmare Project parameters are used.
Could you explain in more detail? How this is lidke the FTC Tool?

Environmental requirements from MHC

As stated in MHC’s Sustainability magazine, MHCis/eonmental expectations have to
be met by freight companies. Could you explain orendetail? How do you set targets
with MHC? How often? How this is linked to the FT&I?

Environmental requirements for DSV’s subcontractors
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As stated in DSV’s CSR report, DSV’s environmentapact is mainly caused by the
transport activities carried out by subcontractofihereby a reduction of the
environmental impact is mainly achieved through xSM¥alogue with and requirements
from DSV’s subcontractors. DSV’s suppliers are cielé on the basis of professional
business parameters including assessment of theiroamental policies. DSV receives
annual reports on emission data from its suppbéisea, air, and road transport services.
Could you explain in more detail? Does DSV haveisa ¢f carriers prioritised by
certifications, ISO 14001 for instance? Does DSKycaudit of subcontractors?



3. Questionnaire SGL

The interview of SGL Account Manager was held onriA®"™ at MHC HQ. The
questionnaire was sent to the Quality and EnvirartaiéManager at SGL on April 6

SGL's environmental commitment

Do you see SGL either as ‘good citizens’ who dottiiegs the same and comply with
environmental rules and norms, or ‘movers and gisakeho do things better and go
beyond existing regulations, or ‘trailblazers’ wtio things differently and introduce new
processes, technologies, or products?

To what extent does SGL take responsibility fonsgort activities carried out by the
subcontractors i.e. hauliers, shipping companied,alines?

As stated in SGL’s environmental policy, the scopgudes core services within Aid &
Development, Projects, warehousing, logistics, \evadl, rail, sea, and air freight. Could
you explain in more detail each of these areas?

How much influence does SGL’'s CSR manager havetopemanagement?

To what extent does SGL perceive demand for swsintransport and logistics
solutions from customers?

SGL'’s environmental policies

As stated in SGL's CSR report, SGL has establisiedenvironmental management

system. Could you explain in more detail? The S@usgironmental management system
ensures that the environmental impact from acéisitind services is constantly reduced.
Could you explain in more detail?

As stated in SGL’s environmental policy statemeaartyironmental targets are set for

electricity consumption, combustible waste, constionpof copy paper, cardboard waste,

and heat consumption. Does SGL plan to set envieomshtargets for transport?

Does SGL plan to set targets for reduction of elonss?

SGL'’s environmental performance measurement and reprting

How does SGL measure environmental performance® Dawlude all transport modes?
Does it include others gases than CO2 such as MetbraNitrous Oxide?

How does SGL report environmental performance?Glebal Reporting Initiative (GRI),
Carbon Disclosure Project (CDP), United Nationsb@aldCompact (UN Global Compact)

Environmental requirements from Mdlnlycke Health Care

As stated in Mélnlycke Sustainability magazine, Mgtke environmental expectations
have to be met by freight companies. Could you arpin more detail in the case of
SGL?
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4. Questionnaire DHL

The telephone interview of DHL Key Account Manag&d Quality Manager was held on
April 15",

DHL'’s environmental commitment

Do you see DHL either as ‘good citizens’ who do thimgs the same and comply with
environmental rules and norms, or ‘movers and gisakeho do things better and go
beyond existing regulations, or ‘trailblazers’ wtto things differently and introduce new
processes, technologies, or products?

To what extent does DHL take responsibility fomsport activities carried out by the
subcontractors i.e. hauliers, shipping companied,alines?

How much influence does DHL’'s CSR manager have tayggmanagement?

To what extent does DHL perceive demand for sushbdén transport and logistics
solutions from customers?

DHL'’s environmental policies

DHL has implemented “Go Green” in Sweden and hasetpotargets for reduction of
emissions. Could you explain in more detail?

DHL is implementing several actions to decreaseirenmental impact, including

increasing load factors, implementing alternatiegehtologies, using alternative fuels,
streamlining and optimizing processes, ISO 1400d eontinuous improvements, etc.
Could you explain in more detail?

DHL'’s environmental performance measurement and reprting

How does DHL measure environmental performance?sDobeanclude all transport
modes? Does it include others gases than CO2 sulgletlhane or Nitrous Oxide?

As stated in DHL's website, reporting on environta¢nperformance is done
transparently to all stakeholders. Could you exrpla more detail? How does DHL
report environmental performance? As stated in BHAk&bsite report, DHL works with
the UN Global Compact. Could you explain in moread@

Environmental requirements from Mdlnlycke Health Care

48

As stated in MHC’s Sustainability magazine, MHCis/eonmental expectations have to
be met by freight companies. Could you explain orerdetail in the case of DHL?



