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TIVISTELMA:

Taman tutkielman tarkoituksena on tutkia rahtikuljetusten ymparistovaikutuksia. Tavoitteena
on selvittdaa globaalin teollisuusyrityksen rahtikuljetuksista aiheutuneiden CO,e-paastojen ta-
manhetkinen taso, maarittad merkittavimmat paastdjen aiheuttajat seka tutkia kehitysmahdol-
lisuuksia ja -ehdotuksia tulevaisuutta varten. Kestava kehitys ja paastdjen maaran vahentaminen
ovat tarkeita teemoja seka yritysten ettd ympariston kannalta. Yritysten tulee pyrkia kestavam-
piin toimintatapoihin ja rahtikuljetukset ovat suurena paastojen aiheuttajana yksi potentiaali-
simmista ja tarkeimmista kehityskohteista. Ymparistovaikutusten ja padstojen vahentaminen on
my0s globaalisti tarkea ja kriittinen osa-alue. llmastonmuutos on aiheena koko ajan ajankohtai-
sempi ja keskustelu sen ymparilla vaatii toimenpiteita yrityksilta. Kestava kehitys ja vihreat arvot
ovat todella arvostettuja nykymaailmassa ja naihin asioihin keskittyminen ja oikeanlainen kehi-
tys toimintatavoissa voi auttaa saavuttamaan parempaa mainetta ja kilpailuetua.

Tassa tutkielmassa toteutetaan maarallinen tutkimus, joka keskittyy toimeksiantajayrityksen
rahtikuljetuksiin vuoden 2019 alusta vuoden 2020 toisen kvartaalin loppuun. Tassé tutkielmassa
selvitetddn CO,e-paastdjen kokonaismaara ja analysoidaan tutkimuksen kohteena olevaa dataa
my0s tarkemmin rajattuna kaytettyjen kuljetusmuotojen seka liiketoimintayksikéiden ja ajan-
jaksojen osalta. Tdma tutkielma on osa laajempaa projektia, jossa keskitytdan CO,e-padstojen
laskemiseen, datan pohjalta rakennettuun visuaaliseen esitykseen ja jatkuvaan parantamisen
periaatteen mukaisten kehitysmahdollisuuksien tutkimiseen. CO,e-paastdjen laskenta suorite-
taan EN 16258 -standardin mukaisesti. Tutkimuksen liséksi tassa tutkielmassa kdaydaan lapi rele-
vantteja ja tuoreita tutkimuksia muun muassa vihredan logistiikkaan ja kuljetusmuodon valin-
taan liittyen.

Tutkimuksessa selvisi, ettda CO,e-paastojen absoluuttinen maara on laskenut vuodesta 2019 vuo-
teen 2020, mutta CO,e-paastot suhteessa lahetysten kokonaispainoon ovat olleet hieman kor-
keammalla tasolla. Kuljetusten kokonaismaara laski vuodesta 2019 vuoteen 2020 ja erityisesti
tuonnin osalta maaran lasku oli varsin huomattava. Vientildhetysten aiheuttamista paastoista
suurin osa johtuu lentorahdista, mutta tuontirahdin osalta suurimpana paast6jen aiheuttajana
ovat merildahetykset.

AVAINSANAT: logistiikka, rahtikuljetukset, ymparistovaikutukset, kestava kehitys, CO,e-paas-
tot, energiankulutus, kuljetusmuodot, EN 16258 -standardi
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ABSTRACT:

The purpose of this thesis is to study the environmental impacts of freight transportation. Aim
is to investigate the current level of CO,e emissions caused by freight transportation of a global
industrial company, to identify contributors that cause the emissions and to provide suggestions
for future improvement. Sustainability and reducing emissions are very important issues for
both companies and for the environment. Companies need to aim at more sustainable ways of
working and freight transportation is one area with a lot of development potential in emission
reductions. Reducing environmental footprint and emissions is extremely important topic glob-
ally as well. Climate change has become more and more actual and discussion around it de-
mands actions from companies. Sustainability and green values are highly appreciated nowa-
days and focusing on these issues also gives companies opportunity to gain better reputation
and competitive advantage by committing right kind of actions regarding these issues.

This thesis includes a quantitative study which covers case company’s freight transportation
from the beginning of year 2019 to the end of the second quarter of year 2020. This thesis stud-
ies the total amount of CO,e emissions but a more detailed analysis about used transport modes,
business unit level results and differences between years 2019 and 2020. This thesis is a part of
a wider project that focuses on calculating CO,e emissions, creating a visual presentation based
on studied data, studying development possibilities and aiming towards continuous improve-
ment. Even though main focus of this thesis is on the case study, a theoretical framework based
on relevant articles discussing topics such as green logistic and transport mode choice is pro-
vided as well. Case study of this thesis is based on EN 16258 -standard which sets the limitations
for the CO,e emission and energy consumption calculations as well as determines the required
accuracy level of the calculations.

It was found out that the absolute level of CO,e emissions has been lower in year 2020 than in
year 2019 but COe emissions per weight have been slightly higher. The total number of ship-
ments was lower in 2020 than in 2019 and especially the number of import shipments has been
decreasing. Air freight shipments are responsible for the biggest share of caused CO.e emissions
of export shipments whereas for import shipments major part of CO,e emissions are caused by
sea freight.

KEYWORDS: logistics, freight transportation, environmental impacts, sustainability, CO.e
emissions, energy consumption, transport modes, EN 16258 -standard
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1 INTRODUCTION

1.1 Background

The case company of this study is a global industrial company and a technology leader
that operates in more than 100 countries. Arranging freight transportation is centralized
in control towers of which one is located in Finland. This study focuses on export and

import freight for which the freight costs are paid by the case company.

The environmental footprint of freight transportation is an important topic not only for
the case company but also for the environment and society. As the climate change be-
comes more and more actual and discussion around it increases and becomes more in-
tense, companies are required to take actions towards more sustainable ways of working.
Situation is very challenging and quick actions are needed, but besides the challenges,
this also provides companies opportunities. Working on green values and sustainability
could help companies not only to get better reputation but also to gain competitive ad-
vantage, which certainly results also in financial benefits in the long run. In many cases

choosing the greener option can actually result in cheaper freight costs as well.

This topic is important for both the case company and the society and its global im-
portance is also significant. All companies worldwide are pressured to find more sustain-
able ways of working and since the COe footprint of the logistics is obviously a major
share of the total CO;e footprint of industrial companies, demand and need for actions
and development from the field of the logistics is massive. On the other hand, this also
means that there should be a lot of potential for reducing the environmental footprint
and emissions of logistics. This thesis focuses on calculating the current carbon dioxide
equivalent footprint and level of CO2e emissions of the case company and aims at finding
solutions for adopting and implementing greener ways to arrange the freight transpor-

tation.
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1.2 Case company’s commitment

Case company has also published its own sustainability strategy towards year 2030. They
aim to contribute to creating and maintaining low-carbon society and co-operating with
their customers and suppliers for achieving sustainable solutions in their value chain and
in the lifecycle of the case company’s products and solutions. The sustainability strategy
of the case company is in line with the 1,5 °C scenario of Paris agreement and also follows
the guidelines of the Science Based Targets initiative. Sustainability targets are integrated
in case company’s decision-making processes to ensure that focus on achieving the goals

exists and remains. (Case company’s internal websites, 2021.)

Integrity and transparency across the value chain belong to case company’s core values.
Case company’s sustainability focus areas are determined through a thorough material-
ity analysis that covers the expectations and requirements of key stakeholder groups that
include for instance customers, government and civil society representatives and suppli-
ers. Materiality matrix is supposed to be regularly reviewed and case company also reg-
ularly ensures that the strategy is meeting the expectations and benchmarks its practices
and objectives against standards. Materiality matrix illustrates variables impact on case
company as well as relevance to stakeholders and includes variables such as circular
economy, responsible sourcing, carbon reduction, health and safety, diversity and inclu-

sion and business resiliency. (Case company’s internal websites, 2021.)

Case company is committed to supporting its customers in reducing customers’ annual
CO; by at least 100 megatons. Case company has also set a target of achieving carbon
neutrality across in own operations by year 2030 and is engaged with its suppliers in
order to be able to reduce emissions across the entire supply chain. Case company has
already found areas where they can cut scope 1 and scope 2 emissions in one fifth of the
current level and is continuously focusing on identifying opportunities for even bigger

decrease of emissions. (Case company’s internal websites, 2021.)
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1.3 Research problem and research questions

Research problem of this study is to quantify the current level of CO2e emissions caused
by freight transportation paid by the case company. Quantifying the current level of COze
emissions is done by performing a quantitative research based on data of case com-
pany’s export and import shipments and quantifying the CO2e emissions on business
unit level and also on company level. Data is gathered from the case company’s system
that includes data of majority of case company’s freight transport on a shipment level
and from the reports from freight forwarders (mainly data of import shipments). After
gathering the data, it is further analyzed according to the guidelines set by the EN 16258

-standard.

In this study there are two main research questions:
1. What are the main contributors that cause the emissions?

2. How could the level of emissions be reduced?

1.4 Scope and objectives

In this study both export and import are included, covering export from Finland and im-
port to Finland. Only freights that are paid by the case company are included, hence for
instance freight with incoterm FCA (receiver is responsible for the freight costs) will be
excluded. Scope of data is Q1 and Q2 of this year and also quarterly data from last year
which will be studied as a starting level and for the comparison. The project around this

study will later be followed up with taking future quarters into account as well.
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Objectives of this study are:
1. To quantify COze emissions caused by both export and import freight transpor-
tations paid by the case company.
2. To calculate COze footprint of freight transportation that is in the scope of this
study.

3. To provide literature review on recent and relevant studies on the environmental

footprint from the logistics’ point of view.

1.5 Structure of the thesis

This thesis consists of nine main chapters. The first main chapter is the introduction that
covers introducing the topic, research problem and research questions as well as scope
and objectives. In second chapter project, of which this thesis is one part, will be intro-
duced. The third chapter will focus on the theoretical background that is based on three
studies that discuss green logistics, GHG emissions, transport mode choice and drives
and barriers impacting the development in reducing emissions. In the fourth chapter
methods will be presented, quality of data will be discussed and used standard will be
introduced briefly. The fifth chapter focuses on used standard and sixth chapter explains
emission calculations. In the seventh chapter results will be presented and analyzed. In

the eight-chapter discussion will follow, and the ninth chapter will cover the conclusions.
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2 PROJECT

2.1 Project introduction

This thesis is a part of a wider project in the case company. Main goal of the project is to
find out the current level of CO,e emissions caused by freight transportation and to build
a system based on Excel-data and PowerBl in order to present current and future results
for continuous reporting and improvement. This thesis will provide the current level of
CO,e emissions as well as analysis of the results and future suggestions. Data for the
calculations is the actual data of case company’s freight transportation but the distances
are rough estimations on sender / receiver country level — getting more accurate dis-

tances is one of the greatest possibilities for development in measuring.

Demand for this project was both external and internal. Measuring and aiming at reduc-
ing environmental impacts is required in order to earn and keep certain certificates so
these issues are considered also in external audits. On the other hand, functions of lo-
gistics and freight transportation are responsible for significant share of all environmen-
tal impacts cause by case company, so actions are needed. Starting level of environmen-
tal impacts was not known beforehand, so this thesis and project creates a base for fu-

ture measuring and comparing development.

2.2 Benchmark

A small-scale benchmark was also performed as a part of this project and study. Target
company for this benchmark was a global company that executes for instance emission
calculations and other consulting services for external companies worldwide. This com-

pany offers CO,e emission calculations that consider each leg and transport mode of the
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total distance but on the other hand includes quite many assumptions for instance about
the distances that are used in calculations. At some points their solution is more precise

and at some other points we can take more things into account.

Benchmarked company would be able to use more accurate distances based on zip codes
whereas our solution only considers one zip code per country for most of origins and
destinations. This is maybe the biggest advantage of the solution that this company pro-
vides — our solution uses default values for fuel consumption and emission and energy
consumption factors, but on the other hand external consulting company could not have
more exact and actual information about these than case company has. Benchmarked
company also makes more assumptions about used transport modes: for instance ship-
ments over certain weight limit are automatically counted as sea freight whereas in our
solution main transport mode is the correct one since it is defined based on the actual
data from our system reports and carrier reports. Main transport mode is the variable
that makes the biggest difference in caused COze emissions and energy consumption, so

it is relevant to emphasize its importance.

Also, case company probably has the best understanding and capability for the analysis
of our own shipment data. Case company knows approximately what to expect and can
make interpretations at business unit level. This project was also quite flexible and adap-
tive, in this thesis we were able to specify our targets for visual presentation and other
graphs and tables as the project proceeded. There is also a lot of possibilities and poten-
tial for improvement, and it should be more or less effortless and efficient to develop
this project that we have started by ourselves. For instance, the quality between export
and import data varies a lot and it was emphasized during this project, so we also found

other development targets through this.
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2.3 Data flow chart

Below figure 1 illustrates the data flow in the project. Firstly, both export and import data
is obtained, then it will be processed so that energy consumption and CO,e emissions
can be calculated at an individual shipment level. When data is processed and calcula-
tions are executed, Excel-data will be used as a master data in PowerBl. In PowerBl data
is firstly processed so that it can be used for calculations in PowerBI as well — in this
project the main function for the use of PowerBl is to be able to create visual presenta-
tion based on case company’s shipment data and caused energy consumption and CO.e

emissions.

Figure 1. Data flow.














































































































































































































































































