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Abstract

This thesis was conducted at Kollmorgen Automation AB to investigate the greenhouse gas

(GHG) emissions from their products during operation, �nd the most important factors

contributing to the emissions, and �nally de�ne possible improvement measures for reducing

them. Kollmorgen’s products are used in automated guided vehicle (AGV) systems at their

end-users’ applications.

The method for calculating the emissions was mainly the Greenhouse Gas Protocol (GHG

Protocol) which was used throughout the report. Various assumptions were used to calculate

GHG emissions from Kollmorgen’s products during operations since they are used worldwide.

Furthermore, three case studies were executed to investigate the emissions from their products

during operation and provide an understanding of AGV systems. Several interviews were

held at the case studies and with colleagues at Kollmorgen to identify factors a�ecting the

emissions and �nd possible improvement measures. Finally, two driving tests were performed

to assess the improvement measures’ impact on the GHG emissions and validate them.

The results demonstrate that Kollmorgen’s products had larger GHG emissions during op-

eration than expected given that their main product is a software. However, Kollmorgen’s

emissions were also found to only represent 5-10 % of the total AGV system, which indicated

the importance of considering AGV systems’ emissions. Several factors a�ecting the GHG

emissions were also identi�ed along with improvement measures to reduce the emissions.

The results from the driving tests clearly indicated that the driving pattern of an AGV has a

signi�cant impact on energy consumption and thereby the GHG emissions. However, one of

the factors with the highest impact on the GHG emissions was the energy mix which di�ers



between regions and is something Kollmorgen’s products can not in
uence.

The discussion covered the signi�cance of assessing the environmental impact of Kollmorgen’s

products and AGV systems in general. The possible improvement measures were concretized

and the implementation of them would lead to an important reduction in GHG emissions.

Finally, the reliability of the results was discussed as well as providing suggestions for further

investigation.

Keywords: GHG emissions, CO2, AGV systems, GHG Protocol, energy consumption, energy

e�ciency, environmental impact, climate impact, Kollmorgen
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1 Introduction

This master thesis evaluates the environmental impact of an automated guided vehicle (AGV)

system during operation and investigates which characteristics of the AGV system can be

altered to reduce the environmental impact. The thesis was conducted at Kollmorgen Au-

tomation AB during the spring term of 2023. This chapter presents the background and the

aim of the project, as well as the delimitations.

1.1 Background

This section describes what an AGV system is and gives a presentation of the company Koll-

morgen Automation AB, subsequently referred to as Kollmorgen. The section also describes

what Kollmorgen has done so far in their climate assessment. As well as this, a background

regarding the Greenhouse Gas Protocol (GHG Protocol) is presented, which is used as a

tool in this project for calculating the greenhouse gas (GHG) emissions from Kollmorgens

products during operations.

1.1.1 The AGV System

An AGV is a mobile robot that runs autonomously and operates mostly in factories and

warehouses. However, AGVs can be applied and adapted to several areas of application [1].

Furthermore, an AGV system is a 
eet of AGVs controlled and navigated by software and

navigation technologies. AGV systems improve e�ciency and safety compared to manual

forklifts. The bene�ts of using AGV systems are optimized vehicle routes, safety sensors,

and smooth start, stop, and driving functions. This is all controlled by smart algorithms in

the software which reduces the driving distance, energy consumption and wear on the vehicles

and surroundings, which also enables a longer lifetime compared to the use of manual trucks

[2]. Another bene�t of the use of AGV systems is the increase in workplace safety [3]. The

most common types of vehicles used in AGV systems are shown in Figure 1, the systems vary

considerably in shape and size depending on their functions and application.
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