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Abstract 

Research shows that climate changes we face today is a consequence of the increasing amounts of 
greenhouse gases that circulate in our atmosphere due to increased human industrial activity. 
Many firms and industries are therefore increasingly implementing environmental management 

strategies to reduce greenhouse gas emissions towards a more sustainable environment. These 
environmental management efforts can be broadly classified under two umbrellas which 
are sustainable production and sustainable consumption and these two parts need to work 
together in order to contribute effectively towards a more sustainable environment.  The 
environmental management literature however reveals a gap between sustainable production 

and sustainable use of vehicles in the automotive industry showing that while the major 
global environmental impact - greenhouse gas emissions - occurs when vehicles are put to use, 
the environmental management efforts in the industry are skewed to the production of vehicles. 
An emerging trend to breach this gap is that vehicle manufacturers are providing extending 
services to help vehicle users minimize their greenhouse gas emissions.  

This study analyses the extended service packages of the global truck manufacturer, Scania, 
against the environmental objectives and initiatives of five road transport companies in Sweden. 
An exploratory case study approach was used from the perspective of the road freight transport 
companies to find out if extended services present suitable opportunities to extend environmental 
management from manufacturers to users in the road freight transport industry.  

The study found that the extended services provide solutions that help road freight 
transport companies to achieve lower fuel consumption and lower emissions from their 
vehicles. Road freight transport companies traditionally invest in environmental initiatives 
to gain marketing advantages but the extended services present a rare opportunity to the 
companies to compete on profit margins by investing in the extended services.
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1 Introduction 

The purpose of this chapter is to introduce the background of the study which includes the research 
problem, research gap analysis and research objectives. The chapter closes with delimitation and definitions. 

1.1 Background: The Automotive Industry and the 
Environment 

Scientific research (IPCC, 2007) suggests that there is a gradual but steady increase in the average 
global temperature as a consequence of increasing amounts of greenhouse gases (carbon dioxide, 
methane, chlorofluorocarbons and nitrous oxide) in the atmosphere. The rise in the global mean 
temperature between 1860 and 2000 is presented in a policy document of the Inter-governmental 
Panel on Climate Change (IPCC, 2007) as shown on figure 1.1 below.  This figure shows that 
global temperature rise has occurred in two phases in the last century; an increase of 0.35 ºCelsius 
from the 1910s to the 1960s and 0.55 ºCelsius from the 1970s to the present. The IPCC has also 
predicted the average global temperature to rise between 1 and 2° Celsius by 2020 and between 2 
and 5° Celsius by 2070 if no action is taken to reduce the current trend. 

 

Figure 1.1: Temperature rise across the Globe. Source: IPCC (2007). 

Since greenhouse concentration is the result of human industrial activities, it falls on governments 
and all economic agents to curtail their emission to sustain the global climate. The United 
Nations Framework Convention on Climate Change (UNFCCC) and the Kyoto Protocol are 
international regulatory efforts aimed at preventing any future climate changes by attempting to 
reduce Carbon dioxide (CO2) emissions. 
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Carbon dioxide (CO2) is only one of several greenhouse gases which contribute to global 
warming but it is estimated to account for a huge percentage of the global warming impact of the 
transport sector (McKinnon, 2007a). For instance, a study in the Organization for Economic Co-
operation and Development (OECD) countries revealed that approximately 21% of total CO2 
emissions came from road transport and this accounted for approximately 80% of emissions 
from all transport modes. Contribution from freight transport ranged from 13% to 40% with the 
high variation due to different vehicle classification methods used in different member countries 
(OECD, 2002). Today road transport is believed to contribute approximately 74% CO2 
emissions from all transport sources globally (IATA, 2012). This is because only 14% - 26% of 
the energy from fuel put in a vehicle is used to move the vehicle with the rest of the energy lost in 
friction and heating (Baglione, Duty and Pannone, 2007). This emphasizes the fact that the major 
environmental impacts from the automotive industry comes from vehicle use (Mildenberger and 
Khare, 2000).  

The above discussion and statistics show that environmental issues in the road freight transport 
industry and the automotive industry are interwoven indicating a need for sustainable production 
of vehicles to be met with sustainable consumptions or use in order to make real impact on 
reducing CO2 emissions from these industries. The statistics also suggest that there are lots of 
opportunities for CO2 emission reduction in the automotive industry and the road freight 
transport industry. Green Logistics and Supply Chain Management (GLSCM) is one of the recent 
innovations that both the automotive industry and transport industry adopt to curtail negative 
environmental impacts from their operations. Green logistics describes the implementation of 
environmentally friendly strategies in logistics operations such as transportation, packaging and 
warehousing (Murphy and Poist, 2000) while green supply chain management refers to the 
implementation environmentally sustainable strategies across a supply chain, including 
purchasing, product design, manufacturing, assembly and delivery (Srivastava, 2007).  

1.2 Green Supply Chain Management in the Automotive 
Industry: Problem Statement and Research Gap Analysis 

Green Supply Chain Management within the automotive industry is largely based on combining 
lean manufacturing with mandated supplier adoption of ISO 14001- Environmental Management 
Systems (EMS), an approach which evolved from automotive manufacturers seeking to introduce 
green practices into their existing lean supply chain (Fisch and Neo, 2008). This however, 
addresses only environmental issues related to vehicle manufacturing but not environmental 
impacts from use of vehicles which is greater than the former. The interrelationship between the 
automotive industry and the road freight transport industry with regards to environmental issues 
suggests a possibility for partnership between truck manufactures and freight transporters to 
work towards achieving a greater environmental efficiency. On the contrary, studies have shown 
how automotive manufacturers have skewed their partnerships for GSCM towards upstream of 
their supply chains, i.e. their suppliers and sub-suppliers (Hahn et al. 2008; Zhu, Sarkis and Laic., 
2007; Koplin et al. 2007; Gernuks et al. 2007; Rothenberg et al. 2005).  

Such upstream GSCM within the automotive industry trigger many research questions about 
downstream opportunities which are under exploited. For instance, are there opportunities for 
automotive companies to partner downstream their supply chain (i.e. with freight transporters) to 
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achieve higher environmental performance? Which environmental benefits can be achieved from 
partnerships between truck manufacturers and road freight transporters? Which kind of services 
can truck manufacturer provide to truck users in order to extend their GSCM to vehicle use? and 
what will be the difference between buying such a service loaded product and buying only the 
product (i.e truck)?  

1.3 Breaching the Gap between Sustainable Production and 
Sustainable Use of Vehicles: An Empirical Background 

An example of a supply chain wide environmental management system in the automotive 
industry has been developed by Scania. Scania is a global manufacture of mainly heavy duty 
trucks that depend on customers’ effort in order to make an environmental impact.  The 
company has its head office in Södertälje, Sweden, but has production facilities in seven countries 
and delivery operations in six markets which cover about 100 countries with some 35,500 
employees (Scania, 2011a). Scania develops its environmental strategy from a life-cycle 
perspective which covers productions, use, recycling and end-of-life treatment of vehicles. 
Scania’s supply chain wide environmental strategy is captured in the following quote; 

Carbon dioxide and energy efficiency, emission standards, policies, recycling, end-of-life treatment are all 
part of Scania’s commitment to the environment. To see a product from a life-cycle perspective is just part 
of our focus on economising resources and energy, gaining low fuel consumption and low emissions.... The 
Scania environmental policy applies to all activities (Scania 2011a). 

This statement implies that Scania aims to breach the gap between sustainable production and 
sustainable use of vehicles through its supply chain wide environmental management strategy. 
Since sustainable use of vehicles can only be achieved by truck users, Scania needs to integrate its 
customers into the environmental management program. To achieve this, Scania developed a 
package of services that vehicle users can buy to improve their operational and environmental 
performance. Thus in addition to selling trucks to customers, Scania extends/offers a set of 
services which customers can buy as a services package or as selected individual services. Some of 
the services that Scania extends to customers in addition to trucks include driver training, fleet 
management and vehicle maintenance services (Borgström et al., 2012). The aim of this extended 
service package from Scania is to enable freight transport companies to focus on their core 
competencies while Scania takes care of every other operational and environmental demand 
(Borgström et al., 2012). Scania promotes the extended services as better suited for increased 
efficiency, safety and decreased negative environmental impacts of road freight transportation 
(Scania 2010; Borgström et al., 2012).  

Scania promotes the environmental aspect of the extended services under the name “Ecolution 
by Scania” to emphasize that these services can lead to lower CO2 emissions if truck users adopt 
them. Some of the services provided by Scania under the Ecolution package include; truck 
specification to lower CO2 emission, driver training and follow-up program that teaches how to 
drive to lower fuel consumption and the resultant emissions and vehicle maintenance and repair 
services that help keep the designed performance and emission levels of trucks. In addition, 
Scania gives any transport company which buys all the extended services under the ecolution 
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package the right to use the term ‘Ecolution’ as a label/brand on its trucks to show that the 
transport company is working in partnership with Scania to limit its CO2 emissions.  

1.4 Purpose of the Study 

The main customers of Scania are road freight transport firms (simply referred to in this thesis as 
transporters).  

In order to successfully breach the gap between sustainable production and sustainable use of 
trucks, the extended services provided by truck manufacturers must help meet the environmental 
objectives and initiatives of transporters. Based on this background the study pursues the 
following specific objectives; 

Objective 1: to develop a conceptual framework for analyzing the environmental objectives of 
transport companies. 

The conceptual model will help provide a holistic basis for studying how transport companies 
make their environmental decisions. This is important in understanding how transport companies 
will react to extended services from truck manufacturers. The conceptual framework will be an 
outcome of an extensive literature review on environmental management in the frame of 
reference (chapter two) of this paper.   

Objective 2: to identify environmental initiatives among transporters and how they can be 
achieved through extended services of truck manufacturers 

This objective is important because there has been long period of environmental initiatives 
among transporters so  the extended services provided by truck manufacturers must complement 
existing green initiatives or deliver superior environmental benefits in order to encourage 
transporters to use them.  

Objective 3: to find out the environmental impacts that can be realized through the extended 
services 

After identifying transporters’ environmental initiatives and how they can be met by adopting 
extended services, the study proceeds to find out the actual environmental impacts of the 
adopted extended services. This includes a comparison between the environmental impacts that 
the services are designed by manufacturers to deliver and the actual impact that is realized when 
the services are adopted by transporters.  

Objective 4: to find out how environmental objectives of different transporters affect their 
choice of environmental initiatives and the extended services  

Different transport companies tend to prefer different green logistics initiatives based on their 
environmental objectives and this is also true about their extended services choices.  Therefore 
the final objective of this study is to examine how the environmental objectives of different 
transport companies affect their choices of the extended services. The conceptual framework 
developed under Objective 1 will be used to analyze the environmental objectives of transporters 
and to explain why different transporters might prefer different extended services.  
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1.5 Delimitations  

The study is limited to extended services provided by truck manufacturers in the Swedish road 
freight industry. The scope therefore covers extended services provided by truck manufacturers 
to aid their customers achieve sustainable use of trucks. The study focuses on how extended 
services provided by truck manufacturers are aligned with the environmental objectives and 
initiatives of transporters. This does not include a statistical measure of the exact amount of 
emission reduction or operational cost savings that can be achieved through the adoption of the 
extended services. In order words cost-benefit analysis of the extended services are outside the 
scope of this study. 

Research limitations from this study also exist in that the study focuses on the Swedish 
automotive industry, which might differ from other markets in Europe and Asia where the 
extended services are being introduced. There is ample evidence that other markets have 
difference environmental regulations and business cultures which can affect the kind of 
environmental benefits that the extended services can deliver, and thus, the extent to which 
finding from this study can be generalized. 

1.6 Definitions 

Automotive Industry  

The automotive industry is the industry that is concerned with the design, development, 
manufacture, marketing, and sale of motor vehicles. 

Green Logistics 

“Green Logistics can be thought of as an approach for planning freight logistics systems that 
incorporates sustainability goals with a primary focus on the reduction of environmental 
externalities” (Nakul, Yuwei, Arpad and Samer, 2006). 

Green Supply Chain Management 

“Integrating environmental thinking into supply-chain management, including product design, 
material sourcing and selection, manufacturing processes, delivery of the final product to the 
consumers as well as end-of-life management of the product after its usefullife” (Srivastava, 
2007). 

Heavy (Duty) Truck  

All trucks with a “technically permissible maximum laden mass” over 3500 kg and compression 
ignition engines or positive ignition natural gas (NG) or LPG engines, (GSGnet, 2009). 

Environmental Initiatives 

Initiatives and investments that firm undertaken to reduce their greenhouse gas emissions. 
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2 Frame of Reference 

The purpose of this chapter is to position the study within literature and to develop a conceptual framework 
for data analysis. The chapter opens with a discussion of green supply chain management and a brief 
review of existing literature on how this has hitherto been limited to upwards of the supply chain in the 
automotive industry but with potentials for value adding partnership with road freight transporters. It then 
continues with a conceptual framework for analysing the environmental objectives of transporters to show 
how different objectives can affect transporters choice of environmental initiatives. The chapter then 
concludes with an introduction to the transport industry, the environmental impacts of freight 
transportation and options for reducing the negative environmental impacts to provide a basis for analysis.  

2.1 Green Supply Chain Management in the Automotive 
Industry  

Studies on Green Supply Chain Management in the automotive industry  show that automotive 
companies focus on Green Building, Eco-Design, Green Purchasing, Green manufacturing and 
Reverse logistics in their supply chains (Hahn et al. 2008; Rothenberg et al. 2005; Zhu et al. 2007; 
Koplin et al. 2007; Gernuks et al. 2007). There has been huge progress in reducing CO2 
emissions of vehicle and their manufacturing processes through these environmental initiatives. 
However the environmental management initiatives of vehicles manufacturers have little or no 
integration with vehicle use or disposal (Nunes and Bennett, 2010). The environmental initiatives 
in the automotive industry revolve around eco-design.  Eco-design includes designing vehicles for 
high efficiency, design for easy disassembly and recycling (van Hoek, 1999). The focus on eco-
design is based on the premise that most of the environmental impact of products is inbuilt into 
the product from its design stage because it is at this stage that materials and processes are 
selected and the environmental performance of the product is principally determined (Lewis and 
Gretsakis, 2001).  

Indeed, designing a green supply chain based on eco-design can meet required environmental 
standards in many industries where most of the environmental impacts are related to 
manufacturing and disposal of used products. For instance in the consumer electronics industry, a 
well-designed equipment such as a television set would have insignificant impact on the 
environment during use so all environmental concerns can be addressed at the design stage in the 
supply chain. This is however not the case in the automotive industry because most of the 
environmental impact of a vehicle occurs in the form of greenhouse gas emissions when vehicles 
are put to use (Mildenberger and Khare, 2000). Nunes and Bennett (2010) argue that efficiency 
gains from eco-design can increase the overall environmental impact of the automotive industry. 
This is because as shown on Figure 2.1, efficiency gains from eco-design reduces production cost 
and thus market price of vehicles and these lead to increase use of vehicles and their 
environmental impacts.  

 
Figure 2.1: The increase in Overall Environmental Impact Due to Efficient Technology 
Source: Nunes and Bennett (2010) 

Efficiency Production Cost 
per Unit 

Market Price Consumption Environmental 
Impacts 
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There is therefore a need to extend the environmental initiatives of vehicle manufacturing to 
include vehicle use and this poses new challenge to GSCM based only on eco-design. Nunes and 
Bennett (2010; pg. 400) alluded to the fact that ‘Sustainable production strategies are dependent 
upon complementary policies of sustainable consumption to contribute effectively towards a 
more sustainable environment’. However, before vehicle manufacturers can breach the gap 
between sustainable production and sustainable use of vehicles, their environmental solutions 
must meet the environmental objectives of vehicle users. Since the focus of this study is to 
examine how well truck manufacturers’ extended services are aligned with the environmental 
objectives and initiatives of transporters, the first objective of the study is to develop a conceptual 
framework for analyzing the environmental objectives of transporters.  

2.2 A Conceptual Framework for analyzing the 
Environmental Objectives of Transporters 

A business entity’s environmental investments are generally driven by external pressure or the 
possibility of gaining a competitive advantage but not solely as a goal of reducing environmental 
impacts. For instance, in a recent survey by Transport Intelligence (2008) to find out how 450 
companies selected all over the world were reacting to environmental concerns, only 10% agreed 
that their environmental impacts must be reduced at all costs even if their businesses are less 
competitive. The environmental objectives of any business entities must therefore be analyzed in 
terms of the external pressures and competitive motives that drive environmental investment. 
The most common drivers of environmental investments identified in literature include 
legislation, public pressure, customer demands, possible cost reduction and improved company 
image (Hall, 2000; Sathaye et al., 2006; Murphy and Poist, 2002; Uddin et al., 2008; Dummett K., 
2006; Carroll, 1991). Any of these drivers for environmental investment can be classified under 
environmental regulation, stakeholder pressure for environmental protection or environmental 
competition. The environmental objectives of transporters can therefore be analyzed from three 
perspectives which include; 

How transporters comply with (react to) relevant environmental regulations 

Stakeholders who act as drivers for transporters’ green logistics initiatives 

Competitive strategies which transporters pursue through their green logistics initiatives 

These three perspectives are discussed below to build the three parts of a conceptual framework 
that provides a holistic perspective on the environmental objectives of transporters to show how 
their environmental objectives can affect their preferences for different environmental initiatives. 
The conceptual framework also serves as a basis for analyzing how truck manufacturer’s extended 
services fit with the environmental objectives of transporters in order to ensure sustainable use of 
vehicles.  

2.2.1 Approaches to Complying with Environmental Regulation   

The first part of the conceptual framework describes how transporters may react to 
environmental legislations because environmental regulations define their basic environmental 
obligations. The main legislator in many areas of transport policy, including environmental 



Frame of Reference 

8 

standards for road freight transport in the European Union (EU) is the European Commission 
(EC). As a rule national laws must be constructed within a framework comprising the various 
thematically relevant EC directives. Since 1992 three white papers have been published 
(decennially) on a common European Transport Policy by the European Commission. In 2006, 
the Commission published a mid-term review of the 2001 White Paper under the title Keep Europe 
moving – sustainable mobility for our continent, which drew attention to environmental issues for the 
first time (European Commission, 2001). This was followed by the third White Paper in 2011, 
Roadmap to a Single European Transport Area– Towards a competitive and resource efficient transport system. 

The general policy objective of this white paper is to develop a long-term strategy that would 
transform the EU transport system into a sustainable system by 2050 (European Commission, 
2011). Specifically, the paper proposes a reduction in transport-related emissions of CO2 by 
around 60% by 2050 compared to 1990 and a drastic decrease in the oil dependency ratio of 
transport-related activities to ‘decarbonize transport’ operations (European Commission, 2011). 

These white papers form the basis for emission regulatory requirement for new heavy-duty diesel 
European engines, commonly referred to as Euro I through VI. All trucks with a “technically 
permissible maximum laden mass” over 3500 kg and compression ignition engines or positive 
ignition natural gas (NG) or LPG engines are required to have their emissions specified within 
the Euro I –VI limits (GSGnet, 2009). Truck manufacturers must make sure that their trucks meet 
the requirement of these standards. The summary of the emission standards and their applicable 
dates are presented on Appendix 3. Since the technical specifications required for trucks are taken 
care of by truck manufacturers, transporters’ main responsibility is to choose trucks that meet 
legal specification. Another EU directive requires that all professional heavy duty truck drivers 
undergo 35 hours of training every five years to maintain their professional competence 
(Yrkestrafiken, 2012a). This training is organized in five models which include; laws and 
regulations, fuel-efficient and safe driving, and ergonomics. Drivers are given Certificates of 
Professional Competence (CPC) which last for the next five years after going through these 
models (Yrkestrafiken, 2012a). Any driver who has not gone through all five training modules 
before 1st September, 2016 may no longer drive a heavy commercial vehicles in Sweden.  

Waage, R., (2009) discussed three possible approaches that businesses can adopt with regards to 
compliance with environmental regulations. First, companies can devise means to avoid 
compliance to environmental regulations in which case they may face costly regulatory charges or 
higher operation costs in some cases. For instance, a transporter from Sweden can choose to fuel 
trucks from outside Sweden which can lead to higher operation cost. The second approach that 
transporter can adopt with these regulations is to comply with only the minimum environmental 
regulations such as using approved vehicles and fuel. This compliance approach means that the 
transport makes no extra efforts to achieve environmental performance above the regulatory 
requirements. The third approach that a transporter can adopt towards environmental regulation 
is to proactively adopt environmental initiatives that go above and beyond both existing and 
expected environmental regulations. The third strategy can be very expensive to pursue and thus 
require equally high incentives to justify investments costs.  

Within the conceptual framework, these three approaches to environmental compliance (non-
compliance, minimum compliance and proactive environmental initiatives) are importance in 
analyzing transporters environmental objectives to satisfy research Objective 4 of this study (to 
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find out how environmental objectives of different transporters affect their choice of environmental initiatives and the 
extended services). This is possible because the legal compliance approach that a transporter adopts 
can indicate whether that transporter will use extended services or not. For example, transporters 
which adopt the minimum compliance approach are less likely to use extended services from 
vehicle manufacturers than transporters who adopt the proactive environmental initiative 
approach.   

2.2.2 Stakeholder Influence on Environmental Initiatives of Transporters 

The second part of the conceptual framework describes the environmental objectives of 
transporters by looking at stakeholders who influence these environmental objectives. This 
description is done by looking at the Corporate Social Responsibility (CSR) orientation of 
different transporters. The European Union defines CSR as;  

‘… the concept that an enterprise is accountable for its impact on all relevant stakeholders. It is the continuing 
commitment by business to behave fairly and responsibly and contribute to economic development while improving 
the quality of life of the work force and their families as well as of the local community and society at large…’ EU 
Green Paper (2001) 

There are two important CSR concepts implicit in this definition. The first of these is the need to 
identify who forms part of the ‘relevant stakeholders’ of a company. The second CSR concept 
implicit in the EU definition is a definition of which ‘commitments’ a company should make 
towards is stakeholders in order to be considered socially responsible. These two concepts are 
related in that, the stakeholders serve as the determinants of the CSR commitments of any 
organization.  Uddin et al., (2008), classified various CSR commitments that a firm can make in 
order to sustain its business activity and corporate culture into three aspects; economic aspect, 
social aspect and environmental aspect. The environmental aspect has been the oldest dimension 
to CSR issues (Uddin et al., 2008). Mazurkiewicz, (2004), defines the environmental aspect of 
CSR as; 

 ‘the duty to cover the environmental implications of the company’s operations, products and facilities; eliminate 
waste and emissions; maximize the efficiency and productivity of its resources; and minimize practices that might 
adversely affect the enjoyment of the country’s resources by future generations’.  

As a result of current environmental challenges such as GHG emissions which threaten climate 
change, the term corporate environmental responsibility is used by some authors (Mazurkiewicz, 
2004; Dummett, 2006; L’Heureux and Block, 1996) to highlight the importance of this aspect of 
CSR. The importance of environmental issues is well reflected in literature. A meta-analysis by 
Orlitzky et al., (2003) finds a positive correlation among environmental and social performance. 
Gimènez Leal et al. (2003) also presents a positive correlation between the environmental 
performance and competitiveness of firms. Carroll (1999) reviewed a number of studies that 
attempt to put value on the CSR performance of various firms.  Orsato (2006) argues that the 
value of environmental responsibility is less objective because it is affected by consumer 
perceptions that relate only indirectly to built-in features of products or services, for instance, the 
impact of the fossil fuel consumed by a car on global warming. However, stakeholders of firms 
express the value they attribute to environmental protection in various ways that influence 
corporate environmental initiatives. 
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2.2.2.1 Stakeholders as Drivers of Environmental Initiatives 

Uddin et al., (2008),   proposed a CSR framework that describes how CSR activities can benefits 
the direct stakeholders of any firm. These include customers, suppliers, shareholders, and 
employees. This CSR framework (presented in Figure 2.2) also shows the gains that motivate or 
influence firms to undertake various CSR commitments in relation to particular stakeholders. 
This framework is adapted to this study with an additional stakeholder- the public. The public has 
been added to the CSR framework because from an environmental perspective the public fits 
within direct stakeholders since it has a direct interest in environmental protection.  

The CSR framework shows that firms pursue environmental efficiency in order to gain the trust 
of their customers, to win the confidence of suppliers, to keep investors interested in their 
business, earn the respect of employees and to have good public relations. These drivers present a 
mix of incentives and risks directed at firms to improve environmental standards (Mazurkiewicz, 
2004). The cases of Shell, Nike and Union Carbide (Bophal) showed that failing to meet the 
expectations of these stakeholders might be punished with bad publicity or public boycott of a 
firm’s products (Hall, 2000). 

 

Figure 2.2: Significance of Corporate Environmental Responsibility to transporters  
Source: Adapted from Uddin et al., (2008)   

The cases of Shell, Nike and Union Carbide (Bophal) showed that failing to meet the 
expectations of these stakeholders might be punished with bad publicity or public boycott of a 

firm’s products (Hall, 2000). According to Hill and Jones (1992) the power that stakeholders 
can assert on a particular organization corresponds to how much the organization 
depends on the stakeholders. Eye for Transport (2008) conducted a survey in 2007 and 2008 
on a total of 500 companies (out of which 45% are transport/logistics companies) in the US on 
their green logistics initiatives. The results (see figure 2.3) shows that ‘improving customer 
relations’ is highest motivation and ‘improving public relations’ is the second highest motivation 
for adopting green logistics initiatives. Improving investor relations came as the least motivating 
factor for environmental initiatives.  In another study, Wolfand and Seuring (2010) analyzed the 
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buying behaviour of six customers of three different third party logistics (3PL) companies. Their 
findings conclude that while 3PL reports an increasing interest in environmental issues their 
customers still base buying decisions on traditional performance objectives, such as price, quality 
and timely delivery.  

The findings from these studies show that different stakeholders have different levels of influence 
on the environmental objectives and initiatives of transport and logistics firms. Transporters’ 
environmental objectives can therefore be explored within this framework by looking at which 
stakeholders exert the strongest influence in their environmental initiatives and which 
environmental choices this influence leads to. Another way of looking at this is by asking the 
questions; which of the environmental gains within the CSR framework do transporters target 
with their environmental initiatives? The answers to these questions can then be used to 
understand why transporters might choose some environmental initiatives over others. Within 
the scope of this study, this part of the conceptual framework will be used in the analysis to partly 
achieve Objective 4(to find out how environmental objectives of different transporters affect their choice of 
environmental initiatives and the extended services). For instance, since the influence of different 
stakeholders affects the environmental objectives of transporters in different ways, this 
framework will be used in analyzing why transporters might not buy some extended services and 
why they might prefer some extended services over others. It may also be useful in assessing the 
possibility of promoting green logistics solutions by advertising to the most influential 
stakeholders within the CSR framework. 

 

Figure 2.3: Key Drivers for adopting Green Transportation and Logistics Initiatives 
Source: Eye for transport (2008) 

2.2.3  Competitive Environmental Strategies for Transporters 

The third part of the conceptual framework describes the environmental objectives of 
transporters from a perspective of competitive environmental strategies. Environmental 
investment is expensive so firms which invest into environmental initiatives beyond legal 
requirement need to review their investments within a competitive advantage framework to 
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ensure that their corporate goals are met (Nunes and Bennett, 2010; Orsato, 2006). This is a 
challenge to environmental strategy because profit generation from environmental investments is 
not possible under all circumstances (Orsato, 2006). Orsato (2006) proposes four generic types of 
competitive environmental strategies based upon Michael Porter’s generic types of competitive 
advantages (low cost versus differentiation strategies). His framework is meant to serve as a 
classification scheme that managers can adopt to optimize the economic return on environmental 
investments in a way that leads to competitive advantage.  

 

 Figure 2.4: Generic Competitive Environmental Strategies for Transporters 
Source: Orsato (2006) 

According to Orsato (2006), a firm’s environmental initiative can be analyzed from two 
dimensions. The first dimension looks at whether particular environmental initiatives are meant 
to increase efficiency and lead to low cost benefits or whether they are meant to differentiate the 
products/services of the company from that of competitors. For instance, investment in more 
efficient vehicles is a low cost strategy while certification of environmental programs is a 
differentiation strategy. The second dimension identifies the sources of competitive advantage by 
making a clear distinction between products and organizational processes. The distinction 
between competitive advantage based on processes and products can be very subtle but firms 
may be wasting precious resources by pursuing more than one strategy simultaneously (Orsato, 
2006). The possible competitive environmental strategic outcomes of Orsato’s (2006) framework 
are presented in the quadrants of Figure 2.4. 

Strategy 1: Eco-Efficiency 

This is a low cost strategy which requires that organizations transform costs into profits by 
identifying hidden opportunities for innovation, leading to more efficient organizational systems 
or processes. In the case of a transporter, this might be in the form of route optimization, using 
optimum driving speed or capacity utilization. Orsato (2006) recommends the eco-efficiency 
strategy to firms that need to concomitantly reduce the cost and the environmental impact of 
organizational processes and operate in markets where consumers may not pay for environmental 
protection. Firms supplying a relatively small number of customers may choose to avoid the 
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costly and bureaucratic process of acquiring environmental certification and instead focus on 
reducing operating cost and invite their clients to audit their systems if necessary.  

Strategy 2: Beyond Compliance Leadership 

This strategy describes efforts of a firm to influence consumer buying behaviour by investing in 
efficient organizational processes to differentiate itself from competitors, while its products or 
services do not present any environmental features (Orsato, 2006). This can be done through 
certification of environmental management systems, adopting business codes of environmental 
management, (Nash and Ehrenfeld, 1997) or investment in unprofitable environmental 
improvements. Beyond compliance leadership strategy also involves the willingness to pay to 
publicize a firm’s environmental credentials (Orsato, 2006). The adoption of schemes such as the 
ISO 14001 is an example of this strategy.  

The beyond compliance leadership strategy can give a marketing advantage to companies that 
provide transport services to large industrial customers who require certification of their 
environmental management.  This strategy provides a first-mover advantage for a short time 
because voluntary environmental initiatives may quickly become required standards for getting 
operating license (Orsato, 2006).  

Strategy 3: Eco-Branding 

Firms can use the Eco-Branding strategy in marketing differentiated environmental attributes of 
products and services. This is where ‘a firm differentiates itself from its competitors when it 
provides something unique that is valuable to buyers beyond simply offering a low price’ (Orsato, 
2006). As pre-requisites to successfully implement Eco-branding Strategy a firm (1) must have 
consumers are willing to pay for the costs of ecological differentiation; (2) make reliable 
information available to consumers about product's environmental performance; (3) ensure that 
product differentiation is difficult to be imitated by competitors (Reinhardt, 1999, cited in Orsato, 
2006).  

Strategy 4: Environmental Cost Leadership 

This final environmental strategy requires a firm to offer a product that is both lowest cost and 
has the lowest environmental impact among the products in its category (Orsato, 2006). This can 
be differentiated from the first strategy because it is attached to the product and not to the 
production process. That is to say that achieving eco-efficiencies in processes may not be enough 
to make a product an environmental cost leader (Orsato, 2006). For instance, an eco-efficient 
assembling platform can be shared for a wide range of vehicles assembly operations but this does 
not mean that every vehicle is an environmental cost leaders. This strategy is also distinct from 
the Eco-Branding strategy because, though products can bring eco-branding advantages, 
customers may not be willing to pay for environmental performance.  

Understanding these competitive environmental strategies is important in analyzing how well 
truck manufacturers’ extended services are aligned with transporters’ competitive objectives. The 
extended services for instance, can be offered to different customer in different combinations 
that meet their environmental competitive strategies. At a high level of co-operation, a truck 
manufacturer may even influence the development of the environmental strategies of transporters 
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to help them get the most value from using the trucks while causing the minimum environmental 
impact. The above competitive framework will be used to investigate the following important 
questions; (1) which environmental competitive strategies do different transporters adopt, (2) 
which environmental features of the extended services can be matched with these competitive 
strategies and (3) are there any correlation between the four competitive strategic choices and the 
buying behaviour of transporters?. The answers to these questions will help in achieving 
Objective 2 (to find out how transporters’ green logistics initiatives can be achieved through extended services)  
and Objective 4 (to find out how environmental objectives of different transporters affect their choice of 
environmental initiatives and the extended services) of this study 

2.2.4 Summary of the Conceptual Framework for analyzing the 
Environmental Objectives of Transporters 

The three perspectives to the environmental objectives of transporters are presented in the 
conceptual framework for this study in Figure 2.5. This conceptual framework fulfills the first 
objective of this study. The conceptual framework also links research Objectives 3 and Objective 
4 (Objective 2: to find out how transporters’ green logistics initiatives can be achieved through extended services, and 
Objective 4: to find out how environmental objectives of different transporters affect their choice of the extended 
services) as follows; 

 

Figure 2.5: Conceptual Framework for analyzing Environmental Objectives of 
Transporters 
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Drivers of environmental initiatives can be analyzed in terms of the approaches to complying 
with environmental regulations, stakeholder influence on environmental investment and 
competitive environmental strategies that transporters adopt. The arrows between the drivers are 
meant to indicate the interrelationship that exists between these drivers in literature. For instance, 
some competitive strategies may become legal requirement for certificate to operate and some 
CSR activities may in fact be competitive efforts or may lead to competitive advantages. These 
drivers influence the environmental objectives of transporters and determine their extended 
service purchasing decisions.  

Decisions may lead to one of three choices; to purchase only trucks, to purchase trucks with 
extended services or to purchase only the extended services. These choices determine the 
environmental impacts of each transporter. A transporter’s evaluation of their environmental 
benefits may reinforce their original environmental objectives or cause them to change their initial 
choices. In the same way, their extended service choices may influence the drivers. For instance, 
lack of interest in environmental initiatives may lead to increase legislations or increased 
stakeholder pressure for environmental protection as indicated by the blue dotted line. Similarly, 
the environmental decisions of one transporter may influence the competitive behaviour of 
another transporter as indicated by the black dotted line. 

The purpose of the conceptual framework is to explain how the environmental objectives of 
different transporters can lead to different environmental initiatives as well as different 
preferences for extended services but it does not explain the kind of environmental benefits that 
extended services can provide.  Objective 3 in this study is to find out the environmental impacts 

that can be realized through truck manufacturers’ extended services. The next section therefore shortly 
explains the impacts of the road freight transport industry in order to contextualize how truck 
manufacturers can close the sustainability gap through providing extended services to 
transporters. 

2.3 Introduction to the Freight Transport Industry  

Freight transport occurs because of the uneven availability of goods in different geographical 
regions (Pastowski, 1997). This may be the result of limitation of production in certain areas or 
uneven distribution of natural resources which result in demand and supply imbalances. The role 
of freight transport is therefore important in the redistribution of goods from one region to 
another in order to correct these imbalances. The most common modes of transport for intra-
regional trade include barges, trains and trucks all of which mostly depend on the use of huge 
amounts of fossil fuels (EEA, 2006). Freight transportation therefore generates negative 
environmental impacts in every economy though it is crucial for economic development. Browne 
and Allen (1999; cited in Sathaye et al.,2006) lists some of the positive impacts of freight 
transport. They include efficient distribution of resources, contribution to wealth creation and 
fundamental role in sustaining our existing lifestyle. 

There are also many negative impacts of freight transport. Most common under this list includes 
air pollution, noise, land use, water pollution, and resource use (Sathaye et al., 2006). The U.K. 
Round Table on Sustainable Development has categorized a more detailed list of the negative 
impacts of logistics systems which include; economic impacts, ecological impacts and social 
impacts. Sathaye et al., (2006) adapted this list into a more concise table as shown in Table 2.1. 
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Table 2.1: Impacts of Transport Systems 

Economic Impacts 1.Traffic Congestion 
2. Resource waste 

Ecological Impacts: 1. Greenhouse Gases - Cause Climate Change 
2. The use of non-renewable fossil fuel 
3. The effects of waste products such as tires and oil 
4. Ecosystem destruction and species extinction 

Social Impacts: 1. Negative public health impacts of pollution 
2. Crop destruction 
3. Injuries and deaths resulting from traffic accidents 
4. Noise 
5. Visual intrusion 
6. Congestion deterring passenger travel 
7. Loss of Greenfield sites and open spaces 
8. Deterioration of Buildings/Infrastructure 

 Source: Sathaye et al., (2006)  

Among the major modes of intra-regional transport, trucks tend to be the primary mode for 
freight movement in most regions of the world (EEA, 2006). This is because road transport is 
generally more flexibility and versatile than any other mode of transport and enable logistics 
operators to offer door-to-door services. The distribution of freight transport by trucks in the EU 
is presented in Figure 2.6 below. This figure shows that more than a third of all freight within the 
continent are is transported by truck (EEA, 2006). 

 
Figure 2.6: Modal split of Freight Transport Volume 
Source: European Environmental Agency (2006) 
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Trucks are also found to have greater freight costs, fuel consumption, and GHG emissions per 
ton-mile of freight transported when compared with rails and barges (EEA, 2006). A comparative 
study of emissions factors by the European Federation for Transport and Environment (2008) 
reported that heavy duty vehicles are responsible for 70 % of total pollutant emissions from 
freight transport in Europe. The fact that the emission from trucks in Europe is relatively lower 
than other parts of the world (GEF-STAP, 2010) makes the emission problem even more 
alarming.   

2.3.1 Greenhouse Gas Emissions from Trucks 

The emission level per unit load of a truck depends on technological factors which are mainly the 
fuel consumption constant of the engine and the primary energy source (e.g. gasoline, methanol, 
electricity), but also on operational factors such as driving speed and truck capacity utilization 
(Sathaye et al., 2006). Diesel is the most commonly used fuel type in trucks as in other freight 
transport mode such as rail and marine (Ang-Olson and  Ostria, 2005). Gaseous components of 
diesel exhaust include carbon dioxide (CO2), oxygen (O2), water vapor, nitrogen (N2), carbon 
monoxide (CO), nitrogen compounds, sulfur compounds, low-molecular-weight hydrocarbons 
and particulate matter (Sathaye et al., 2006). The OECD (1997) summarized the environmental 
impacts of diesel engines on humans, vegetation, materials and the global climate as shown on 
Table 2.2. It shows that CO2 which is the major greenhouse gas is the direct result of diesel 
combustion in running engines. This makes fleet management and skills of truck drivers partly 
responsible for the amount of emissions from trucks. The environmental improvements that can 
be achieved through fleet management and driving skills have been well presented in the work of 

previous studies (Ang-Olson and  Ostria, 2005) 

Table 2.2 Summary of Environmental damage by Vehicle Emission 

Pollutants Source Impact on:    
  Humans Vegetation Global Climate Materials 
Carbon 
monoxide (CO) 

Incomplete 
combustion 

Inadequate 
oxygen supply; 
heat, circulatory, 
nervous system 

 Indirect through 
ozone formation 

 

Carbon Dioxide 
(CO2) 

Combustion   Major greenhouse 
gas 

 

Hydrocarbons 
(HC – includes 
methane, 
toluene etc) 

Incomplete 
combustion, 
carburetion  

Some are 
carcinogenic 

Build-up in soil, 
feed, food, 
crops 

Methane has high 
greenhouse 
potential, leads to 
ozone formation 

 

Nitrogen oxides 
(NOx) 

Oxidation of 
N2 and N-
compounds in 
fuels  

Respiratory 
irritation and 
other problems 

Acidification of 
soil and water, 
over-fertilizing 

NO2 has high 
greenhouse 
potential, leads to 
ozone formation 

Weathering, 
erosion 

Particulates Incomplete 
combustion, 
road dust 

Respiratory 
irritation, various 
toxic content 

Reduced 
assimilation 

 Dirt 

Soot (diesel) Incomplete 
combustion 

carcinogenic   Dirt 

Source: Organization for Economic Co-operation and Development (1997) 
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2.3.1.1 The Role of Fleet Managers and Truck Drivers in reducing Emissions 

Trucks consume a considerable amount of fuels when their engines are left on in idle (Sathaye et 
al., 2006).  Sathaye et al., (2006) cited the following quote from a trucking magazine which seems 
to summarize the idling problem; 

 ‘Fleet managers can’t expect drivers to sleep in an unheated or uncooled bunk, after all. Another scenario in 
northern climes has drivers fearing their engine won’t start after just a few hours, so they leave it idling. In some 
cases of extreme cold, their fear is real — especially so if the hardware they depend on isn’t well-maintained. Of 
course, there’s laziness and maybe simple ignorance in the mix, as well’ (Lockwood Dec. 1999, cited in Sathaye et 
al., 2006) 

This quote implies that the main challenge fleet managers face in reducing vehicle idling is lack of 
information about the idling incidences in order to decide which incidences might be necessary 
and which are due to wasteful habits of drivers. On the part of drivers, idling may be considered 
necessary when their trucks are not well maintained. Another source of fuel consumption and 
emissions that directly concerns fleet managers and drivers is speeding. Drivers can reduce fuel 
consumption of their trucks directly by driving at an optimum speed (Sathaye et al., 2006) and 
both fleet managers and drivers need detail information on driving incidence to be able to ensure 
this.  

Research Objective 2 of this study is to identify environmental initiatives that transporters adopt 
to help fleet managers and drivers and how these initiatives can be achieved through extended 
services provided by truck manufacturers. In addition the study aims to find out the particular 
environmental impacts that can be achieved through extended services as stated in Objective 3. 
The conceptual framework summarized in Figure 2.5 describes a relational approach to reducing 
emissions where extended services of vehicle manufacturers can be used to achieve the 
environmental objectives of transporters. The relational approach described in the conceptual 
framework must however be contextualized within one of two main approaches which have 
dominated the debate on reducing the negative impacts of freight transport.  

2.3.2 Approaches to Reducing the Environmental Impacts of Freight 
Transportation 

One question that has led policy debates on reducing the negative impacts of freight transport 
since the 1990’s is whether freight transport is always necessary for economic growth. This is an 
important question because the demand for freight transport is derived from the production and 
consumption of goods/services (Cole, 1987) and research has shown a consistent direct 
relationship between freight transport volume and economic growth (Pastowski, 1997; EEA, 
2006). While there may be a number of perspectives to this question, possible answers lead to 
two broad approaches for reducing negative environmental impacts of freight transport by 
decoupling freight transport demand and economic growth. One of these approaches emphasizes 
demand management while the other emphasizes efficient transport technology.  

2.3.2.1  The Demand Management Approach 

The demand management approach advocates for managing demand for products and freight 
intensity by ‘increasing the share of regional production, slowing down the metabolism of 
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materials in the economy, and substitution transfer of information for transport of physical 
products’ Pastowski (1997). This approach was proposed in the late 1990’s where a coupling 
trend between freight transport volume and economic growth was noticed in Europe.  Figure 2.7 
shows the trend of economic growth (shown by cost of living) against transport volume by road, 
rail and navigation. The figure shows a fluctuating growth trend for navigation, a reducing growth 
trend for rail but a fairly steady growth trend for road transport in comparison with economic 
growth rate. 

 

Figure 2.7: Economic Trends in Freight Transport (indices 1960-100)  
Source: Pastowski (1997) 

The growing trend of international trade and globalization, however, seem to make the demand 
management approach of minimal effect. Economic data continue to indicate consistent trend 
between freight transport volume and economic growth in which road freight transport continues 

to be a major contributor (McKinnon, 2007b). Figure 2.8 is a continued plot of Figure 2.7 
which shows the trend of freight transport volume (by road, rail and sea) and economic growth 
(shown by Gross Domestic Product, GDP) from 1990 to 2003. The right axis indicates the 
growth trends of the two variables while the left axis (which corresponds with the bar chart) 
indicates the percentage changes in the coupling intensity of the variable. The figure shows that 
freight transport volume growth rate became fully coupled with economic growth rate since 1995. 
This realization led to the adoption an efficient transport technology approach to decoupling the 
two variables.   
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Figure 2.8: Freight Transport Volume Growth with GDP 
Source: European Environment Agency (2006) 

2.3.2.2 The Efficient Transport Technology Approach 

The second broad approach to decoupling freight traffic volume and economic growth is through 
improving the efficiency of logistics systems and the use of technology to make transport modes 
more energy efficient. The high focus on technology as a tool to curb the environmental impacts 
of freight transport is well reflected in the Environmentally Sustainable Transport (EST) 
Guidelines which were endorsed by OECD’s Environment Ministers in 2001 (OECD, 2002). 
The EST guidelines include policies and strategies which aim to achieve sustainable transport by 
2030. Figure 2.8 below shows that over 40% of the effort necessary to achieve the EST criteria 
will come from efficient transport technology while only 19% is expected from demand-side 
management (Wiederkehr et al., 2004).  

The relational approach described in the conceptual framework of this study (Figure 2.5) falls 
under the efficient transport technology approach. This is because the framework focuses on 
how the environmental initiatives of transporters can be achieved through technological solutions 
which are provided by truck manufacturers in the form of extended services. As vehicle emission 
depends on technological factors and operational factors, the options for reducing emissions 
through extended services can be explored under technological options as well as operational 
options.  
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Figure 2.9: Contribution of Technology and Mobility Management Measures to EST in 2030 
Source: Wiederkehr et al., (2004), 

2.3.2.3 Options for achieving Sustainable Use of Trucks through Extended Services 

Extended services may provide technological features to trucks or deliver technological solutions 
that can help fleet managers and drivers in their daily operations to achieve sustainable use of 
trucks. 

Technological Options of reducing Emissions from Truck 

One technological solution that can be provided to truck without affecting logistics operations is 
effective maintenance.  Ang-Olson and Ostria (2005) propose five ‘technological strategies’ to 
meeting the maintenance needs of vehicles.  These strategies, referred to as the ‘five Rs’, include 
Retrofit, Repower, Refuel (with alternative fuels), Rebuild, and Replace. The ‘five Rs’ strategy is 
aimed at ensuring that trucks perform as they are designed to at any point in time and this can 
eliminate idling of trucks due to fear that the engine will not start again if it is switched off. 

Another technological option is adjusting trucks to use alternative sources of energy. Some 
modern trucks need almost no adjustment to the engine to use alternative fuels such as emulsified 
diesel or biodiesel while others including natural gas necessitates engine conversion or 
replacement (Ang-Olson and Ostria, 2005). Shifting to alternative fuels is a direct way of 
achieving lower emission since biofuel can reduce emissions up to 60% the ordinary diesel (Jin, 
2010).  

Operational Options of reducing Emission from Trucks  

There are also multiple operational strategies that fleet managers can take advantage of to reduce 
emissions from trucks. Driver training is recognized as one effective method for reducing fuel 
consumption and eventually truck emissions (Sathaye et al., 2006). This explains why the EU 

targets drivers through the CPC models (Yrkestrafiken, 2012a).  In addition to limiting speed 
and idling, driver training equips drivers to enhance fuel economy through acceleration 
techniques, accessory usage, route choice, and the number of stops made in a trip (Ang-Olson 
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and Ostria, 2005). Firms can encourage these practices by monitoring fuel consumption and 
offering drivers incentives good performance. Driver training allows can thus save costs with 
moderate modifications while reducing emissions. Ang-Olson and Ostria, (2005) suggests other 
environmental initiatives for fleet management and some to these include the following; 

Mileage Optimization: Company must optimize the total mile driven by identifying the best 
and safest route from point of departure till point of arrival of shipment.  

Empty Mile reduction: Company needs to reduce empty miles run between each shipment.  

Safety-first Culture: Company should make safety of goods and public wellbeing a top priority 
while environment protection and economic protection need to work side by side.  

Top Speed Governing: Company has to govern the speed and safety of its own equipment.  

Eco-Driving: Company must provide its drivers with proper training through simulator to drive 
fuel efficient manner. 

Engine Idling Reduction: Company needs to reduce their engine idle time in order to reduce 
truck emissions. 

Objective two of this study seeks to identify which of these operational and technological 
initiatives transporters adopt meet their environmental objectives and to also look at how well 
these initiatives can be achieved through extended services. 
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3 Method and Implementation 

This section presents the research method selection, study design and discussions on the research validity 
and reliability. 

3.1 Methodological Choices  

3.1.1 Scientific Approach: Positivism and Hermeneutics  

Positivism proposes that theory and method are viewed independently, and that method tests 
theory. Theories are considered as direct depictions of empirical phenomena, and methods as 
procedures required assessing what extent theories reflect or match the external reality 
(Andersson 1979). Thus, this method should provide scientists with valid and reliable knowledge 
that is both objective and neutral (Denscombe, 2002).  

Hermeneutic is by definition is "the science of interpretation" (McAuley, et al 2007) or "the 
science of the spirit" Bettleheim (1983). These definitions portray the subjective nature of this 
research approach. Hermeneutics has been used throughout history to interpret and bring 
understanding to texts (Cole & Chase, 2011). Interpretations can take different forms including 
symbols or conventions that deliver clear understanding of the message regardless of 
misinterpretation or disturbance (Wallén, 1996). This method can be been used in psychology to 
provide a deeper insight of the human being.  

The empirical phenomena which is the focus of this study is the alignment between  truck 
manufacturers’ extended services and the environmental objectives and initiatives of road freight 
transport firms and this requires an objective stance.  Thus, the scientific approach can be 
regarded as positivism.  

3.1.2 Theoretical Approach: Inductive, Deductive and Abductive Approaches 

There are three  general approaches in western research that are used to create, develop and 
collect knowledge, specifically the inductive approach, deductive approach and abductive 
approach (Hyde, 2000).  

The inductive approach is a theory development process which commences with observations of 
precise cases and aims to create theory about the phenomenon under examination. Inductions 
seek to develop rather than test theory; this process moves from facts to theory (Taylor et al, 
2002). This method provides researchers with more flexibility since they create their own theories 
based on their own observations (Crowther and Lancaster, 2009). On the other hand, the 
deductive research approach is considered as a theory testing process that starts with either 
generalization or a proven theory, and pursues to determine whether the theory applies to certain 
cases (Hyde, 2000).    

 There third research approach is the abductive approach. According to Lamma et al (1999) it can 
be described as reasoning from effects to causes or explanations. This method states that major 
scientific advances do not follow the pattern of pure deduction nor of pure induction (Hyde, 
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2000; Taylor et al., 2002). The purpose of this method is to deliver a new framework or approach 
to a present phenomenon through the use of empirical study and theory building (Kovács & 
Spens, 2005). 

The authors have mainly employed deductive reasoning in this study where the theoretical model 
constructed in the frame of reference (Figure 2.5) is used to analyze the environmental objectives 
and initiatives of transporters to see how well they are aligned with the extended services 
provided by truck manufacturers. However some inductive analysis was also imperative to fully 
understand the results from the study. For instance, while the theoretical model helped to identify 
stakeholders who influence the environmental initiatives of the transporters, the motivations of 
these stakeholders emerged from a more inductive approach since little was previously known in 
this area.  

3.1.3 Research Method: Quantitative and Qualitative Methods 

Different research methods can be used in deductive reasoning including quantitative and 
qualitative methods.  In general, in a quantitative study, the data is in numerical form and this 
information is analyzed using quantitative data analysis techniques. Quantitative research 
establishes cause and effect relationships, and research projects mostly commence with 
hypothesis (Gunter, 2002). Data collection techniques for quantitative methods include 
questionnaires, graphs and statistics. 

In a qualitative study, the information, which is mainly in textual form, is analyzed employing 
qualitative data analysis techniques (Cameron and Molina-Azorin, 2011). It consists of 
observations and interviews for qualitative methods (Cameron and Molina-Azorin).  

The research method in this thesis will be based on a qualitative research method. A literature 
review is conducted on environmental management and semi structured interviews are used as 
the main source of data. The qualitative method follows a continuous comparison between 
literature and empirical data collected from the interviews. At least two researchers were involved 
in each interview which gives strong empirical quality to the study through converging and 
diverging perceptions. 

3.1.4 Data Acquisition: Primary Data and Secondary Data 

There are two categories of data; primary and secondary data. Primary data is derived from a new 
or original study and collected by the researcher to explore the main research question.  While, 
secondary data is gathered by other people or from other studies. Primary data has an advantage 
of originality and verification of data sources while secondary data can be less time consuming. 
On the other hand, primary data is time consuming and secondary data is subject to personal 
interpretations of the original collector. 

Primary data was collected through semi-structured interviews with six companies in this study. 
This fulfills the purpose of the study which requires first hand information about the phenomena 
under study. Secondary data was also collected from the website of these companies. 
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3.2 Research Approach and Study Design  

This study uses an exploratory case study approach. A case study is a research strategy that 
involves an in-depth investigation aimed at understanding the dynamics present within single 
settings (Eisenhardt, 1989). Yin (1994) also defines a case study as the preferred strategy when 
‘how’ or ‘why’ questions are being posed, when the investigator has little control over events, and 
when the focus is on a contemporary phenomenon within some real-life context. Findings from a 
case study reflect the true phenomena at that particular moment and can be used to build 
theories, especially in exploratory types of research (Rahim and Baksh, 2003)  

This research meets the criteria for the case study approach because it is base on an extant 
phenomenon within a real-life context and the main focus of the research is to find out ‘how’ 
extended services provided by truck manufacturers align with the environmental objectives and 
initiatives of transporters. The study also seeks to explain ‘why’ some transporters buy extended 
services while others do not. An exploratory approach is adopted because there is little theoretical 
grounding for these questions, and little is known on the ecolution service package and the 
selected cases for the research. 

The case study is designed after Yin’s (1984) multiple level analysis. The level of analysis in this 
study includes an extended services provider and transporters and this is meant to provide 
multiple perspectives to the same research problem. For instance in this study, the environmental 
benefits that the ecolution service package are ‘suppose’ to deliver is studied from a Scania truck 
dealer’s perspective while the ‘actual’ environmental benefits is studied from the transporters’ 
perspective. A cross-case synthesis described in Yin (2003) is used to analyze the results from the 
multiple cases of transporters. In a cross-case synthesis, each case study is treated as separate 
study and findings are aggregated across a series of individual studies for similarities and/or 
differences (Yin, 2003). Yin (2003) also provides detailed description of how to carry out each 
phase of a case study including; Designing Case Studies, Preparing for Data Collection, Collecting 
the Evidence and Analyzing Case Study Evidence. Yin’s (2003) methodology is used for the 
deductive part of this study where theory is applied to empirical observations. 

Where little or no theoretical grounding is available to explain the empirical data, Eisenhardt 
(1989) provided a detailed process of building theory from case study research which is used as a 
guide to provide inductive interpretation of the data. Eisenhardt (1989; pg. 539) suggests that 
researchers push thinking in field note in a cross-case synthesis by asking questions such as ‘What 
am I learning?’ and ‘How does this case differ from the last?’ The need for inductive 
interpretation of case study results is summarized in the following quote;  

‘….. there are times when little is known about a phenomenon, current perspectives seem inadequate because they 
have little empirical substantiation, or they conflict with each other or common sense. Or, sometimes, serendipitous 
findings in a theory-testing study suggest the need for a new perspective. In these situations, theory building from case 
study research is particularly appropriate because theory building from case studies does not rely on previous 
literature or prior empirical evidence’ (Eisenhardt, 1989; pg. 548).  

Yin’s (2003) detailed description of how to carry out each phase of a case study and Eisenhardt’s 
(1989) guide on theory development from case study research have been incorporated 
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throughout in this research in order to generate a meaningful and well-designed study. The 
researchers find the including of some inductive interpretation in the study as strength because it 
provides a holistic understanding of the empirical data. In fact, the need for combining deductive 
and inductive approaches in some case studies has been alluded to by other researchers.  
Eisenhardt (1989) says that the ideal of having a clean theoretical slate at the beginning of a case 
study is impossible to achieve even though researchers should attempt to approach this ideal. She 
also stated that the intensive use of empirical evidence in theory building may yield theory which 
is overly complex or result in narrow and idiosyncratic theory. Simon et al (1996) suggest the 
construction of a theoretical framework as a guide in data collection prior to commencing a study 
of the cases.  A conceptual framework (Figure 2.5) is therefore constructed to guide in data 
collection to overcome the problem of too complex or too narrow results. 

3.3 Case Selection and Data Collection 

Cases were selected for this study among freight transport companies located in the Småland 
regions of southern Swede which is well-known among the top logistics centres of Northern 
Europe, and has about 80% of the total population of Sweden within 400 kilometers (Logpoint, 
2009). Transporters were select from the Småland region for this study because of its ‘logistics 
hub’ status which makes is a default location road transport and market for truck manufacturer’s 
extended services. For the purpose of this study, a transporter is a company which has road 
freight transportation as its core business. This group of companies was selected because it 
compasses the ideal customers of Scania though Scania has other categories of customers. Also, 
studies have shown that transport companies achieve better environmental performance than 
companies which run in-house transportation operations as support function (Skjoett-Larsen, 
2000; van Laarhoven, Berglund, and Melvyn, 2000). In addition the conceptual framework used 
in this study requires transporters to have a competitive motive which may be lacking from in-
house transport operations. The selection process of companies is therefore based on theoretical 
choices rather than a statistical one as suggested by Eisenhardt (1989). Eisenhardt (1989) suggests 
between four to ten cases in one study. This limit allows for enough evidence gathering without 
too much complexity. Six cases have been chosen to meet the guidelines set by Eisenhardt 
(1989). The cases in this study include a Scania truck dealer and five transporters. 

The selection process for the transporters has four steps which are presented in detail on 
Appendix 2. First, key words/terms such as; haulers, express delivery, freight transport, road 
transport where used to filter firms in the freight transport industry in the whole country. Second, 
the firms were filters according to their geographical location and those located with the 
Jönköping/Småland region were selected. The third step includes filtering for only Limited 
Companies in order to have a comparable basis of analysis. The final step includes filtering for 
company size defined by number of employees between 20 and 200. Number of employees was 
used because it is the most reliable indicator of the number of trucks that the selected companies 
have. The specific cases were selected purposefully to include transporters which buy extended 
services and those which do not buy some extended services so that the authors can find out why 
the extended services are not used in these cases.  
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Table 3.1: Interview Details 

Company Respondents Face-to- Face 

Interview 

Duration Other Contacts 

Gnosjo Trafik AB Bengt 
Ljungqvist 

05/04/20012 2 hours Email confirmation of report 
Phone interview 30/04/2012, 
5 minutes 

Savsjo Transport 
AB 

Stefan Arbin 10/04/20012 2.5 hours Phone interview, 30/04/2012, 
5 minutes 

Schenker Akeri AB Mats Thilen 12/04/2012 4 hours Phone interview, 27/04/2012,- 
5 minutes 

Sandahls 
Entreprenad AB 

Thomas 
Wennberg 

13/04/2012 2 hours Email confirmation of report 
Phone interview, 27/04/2012,- 
5 minutes 

Rosenlund Akeri 
AB 

Håkan 
Pettersson 

16/04/2012 2.5 hours Email confirmation of report 
Phone interview 30/04/2012, 
5 minutes 

Atteviks Lastvagnar 
AB 
 

Johan Sand 19/04/2012 1 hours Phone interview 30/04/2012, 
5 minutes 

Interviews are the primary data collection tools of this study. Six interviews were conducted 
between April 6th, 2012 and April 16th, 2012. Table 3.1 shows the durations and respondents in 
these interviews. Short phone interviews were also used for clarification of data from the 
previous contact and for further inquiries. These include five interviews with five transporters 
and one interview with a Scania truck dealer. The interviews with the transporters were 
conducted by the two authors of this study together with two colleague researchers who also used 
the data from the interviews for their own study on truck manufacturers’ extended services. This 
created the opportunity for the four researchers involved to question one another’s interpretation 
of the results and thereby reflect upon the meaning of the results. The interviews were semi-
structured and face to face and this gave the researchers the flexibility to ask questions that are 
not necessarily on the interview guide. The interview guide used in the data collection is attached 
as Appendix 1.  

3.4 Research Validity and Reliability  

Yin (2003) proposed four design tests (construct validity, external validity, internal validity and 
reliability) as a useful way of examining the quality of a case study method and empirical 
processes. The case study tactics that improves the research quality and the stages at which the 
tactics should be applied are shown in Table 3.2 below. 

Construct validity is the process of establishing appropriate study procedure for the concepts 
being studied Yin (2003). The construct validity of this study has been enhanced as much as 
possible by collecting data from multiple sources. The researchers conducted interviews with the 
respondents and also examine relevance documents and corporate websites for triangulation of 
evidence. Before the final report is presented, a draft case study report was given to the 
informants to be reviewed and their feedback was used to improve the quality of the report.  
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Table 3.2: Case Study Tactics for Four Design Tests 

TESTS 
 

Case Study Tactic 
 

Phase of research in 
which tactic occurs 

Construct 
validity 
 

♦ use multiple sources of evidence 
♦ establish chain of evidence 
♦ have key informants review draft case study 
report 

data collection 
data collection 
composition 

Internal validity 
 

♦ do pattern matching 
♦ do explanation building 
♦ address rival explanations 
♦ use logic models 

data analysis 
data analysis 
data analysis 
data analysis 

External validity 
 

♦ use theory in single-case studies 
♦ use replication logic in multiple-case studies 

research design 
research design 

Reliability ♦ use case study protocol 
♦ develop case study database 

data collection 
data collection 

Source: Yin (2003) 

Internal validity is the process of establishing causal relationship between variables under study. 
Yin (1994) recommends internal validity only for explanatory case studies and not for exploratory 
or descriptive studies. Since this research is exploratory in nature, there is no concern about 
internal validity. 

External validity reflects how accurately the results represent the phenomenon under study Yin 
(2003). This establishes the domain to which the case study findings can be generalized. Inability 
to generalize finding has long been a major criticism of case study/studies. To increase the 
external validity of this research, the interview guide used in data collection was proof-read by a 
supervisor and seven colleague researchers who gave feedback on it. In addition, the interviews 
were conducted by four researchers and the study report was reviewed by the supervisor and 
eight colleagues at different stages in the study. This process also increases the replication logic of 
the case studies.  

Reliability of a study indicates the extent to which the research findings will remain consistent if 
the techniques and steps used in the original study are repeated. The role of a reliability test is to 
minimize errors and biases in a study. A case study protocol was established at every stage of the 
empirical process of this study and a database was created for each case in order to maintain the 
reliability of the results. All interviews were recorded and corporate documents used in the study 
are saved. The documentation of procedures and protocols minimized errors and bias. 
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4 Empirical Findings 

This chapter is divided into two parts. The first part explains the extended service from the perspective of 
truck manufacturers from the interview with a Scania truck dealer, Atteviks Lastvagnar AB. The second 
part includes results from case studies of five transporters. 

4.1 The Extended Services –Atteviks Lastvagnar AB 

Atteviks Lastvagnar AB is one of the largest private distributors of trucks and extended services 
for Scania in Sweden. Every Scania dealer is required to comply with Scania Dealer Operation 
Standard (DOS), which is a series of fourteen customer promises ranging from: sales, trust, 
availability, workshop, parts, and assistance to environment. Atteviks was established in 1950 by 
Sigvard Attevik, who was an agent for Scania and Volkswagen. The company is now available in 
seven locations in Småland. Atteviks sells Scania trucks and all extended services provided by 
Scania. This study however focuses on the extended services which have been designed to 
increase transporters’ environmental performance. These include four services (CO2 
Optimization, Driver Training, Driver Follow-up and Maintenance Services) which were 
launched under a service package called ‘Ecolution by Scania’ in 2010 by Scania. Other Scania 
services which are designed to improve environmental performance of trucks include the Scania 
Fleet Management System and On-road assistant service. Johan Sand who was the respondent in 
this study is a Scania Sales Person in Atteviks.  

 

Figure 4.1: The Ecolution Service Package by Scania; Source: Scania (2011b) 

4.1.1 CO2 Optimization Service 

Under this service, Scania specialists and Scania dealers help transporters specify their CO2 
optimized vehicles taking into account the customer’s type of operation and market conditions. 
This service contains air deflectors, lightweight components and the use of alternative fuels such 
as biogas, ethanol or biodiesel. The tool permits minimizing fuel consumption and thus CO2 
emissions. 
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4.1.2 Driver Training Service 

Scania considers the driver as the single most important factor for minimizing fuel consumption 
and emissions. According to Sand, Scania Driver Training offers the skills and tools to enhance 
driver performance in conjunction with the EU legislation for professional heavy duty truck 
(CPC). Scania Driver Training focuses on economy driving, which has the possibility to cut fuel 
consumption by 10% and reduce the risk of accidents (Scania, 2010).  

4.1.3 Follow-up Service 

The driver follow-up service aids drivers after their training to develop skills that maintain fuel 
savings over time. After the initial training, Scania personnel keep a close contact with the drivers 
and give individual feedback on how they are performing based on vehicle and environmental 
reports from Scania Fleet Management. This follow up service costs 100 SEK/month.  

4.1.4 Maintenance Services 

Ecolution by Scania includes an extended maintenance program aimed to preserve the CO2 and 
fuel savings obtained with the original optimized specification. The addition includes checks of 
tyre condition and pressure, axle alignment to limit friction and air deflector adjustment to lower 
air resistance to moving trucks (Scania, 2010). Scania maintenance services are sold to 
transporters under different service contracts which are discussed below:  

4.1.4.1 Green Card Agreement 

Green Card is Scania's biggest security contracts to protect against unpleasant surprises. The 
agreement is a comprehensive supervisory and repair contract for trucks and can be purchased up 
to 7 years (Scania, 2009c). Green Card Agreement applies to all Scania workshops in Sweden and 
it includes all costs for Scania assistance (on-call, emergency and salvage operations). The 
customer receives compensation if the vehicle is standing still for more than 24hours. Once the 
contract is terminated, a final settlement takes place; if the cost of repairs exceeds the fees the 
customer pays nothing extra. Will there be surplus, the transporter gets back half of the payment 
(Scania, 2009c). 

4.1.4.2 Supervision Agreement 

Supervision Agreement is a customized maintenance program that offers transporters control 
over their costs. This agreement can be signed for one or more years (Scania, 2009a). Supervision 
agreement contains a plan with recommendations for preventive maintenance for the vehicle. 
The plan is based on vehicle specifications and planned operating conditions. Payments can take 
the form of an advanced lump sum or single monthly payments (Scania, 2009a). 

4.1.4.3 Driveline Agreement 

Driveline agreement can be obtained when a customer buys a new Scania. This agreement covers 
repair services for damage to drivelines of trucks for 3 or 5 years (Scania, 2009b). Transporters 
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pay a one-time cost at the start that varies depending on operating type. Though, the customer 
contributes to 15% of repair cost and to 7.5% of on-call and emergency cost (Scania, 2009b). 

4.1.4.4 Classic Agreement 

Classic agreement can be signed on older vehicles. It covers the most basic maintenance, 
including lubrication of chassis, exchange of oil and filters.  

4.1.5 Scania Fleet Management System 

Scania Fleet Management System is a fleet management which is an internet based technology 
installed into trucks to provide first hand information of the performance of trucks and drivers. 
The system is designed to ease the administrative workload and helps to maximize the efficiency 
of the fleet from transporters’ office computers.  This fleet management system generates three 
types of environmental performance reports on each driver and truck. The first report is a weekly 
Driving Incidence Report which shows the performance of a truck on fuel consumption, CO2 
emissions, over-speeding, sudden breaks, and unnecessary acceleration when moving down a 
slope. The second report includes a monthly Analysis Package, gives detail driving incidence 
report on both vehicles and individual drivers. The Control Package is the third type of report 
provided by Scania, which includes a Geographical Positioning System (GPS) which shows 
detailed location and movement analysis of trucks at any point in time. All new Scania trucks 
have the fleet management system and transporters can get the weekly Driving Incidence Report 
for free for the first four years. Scania fleet management system allows transporters to enhance 
their profitability by saving costs and reducing the fleet environmental impact. According to Sand 
this system can be fixed into other trucks at a fee by installing the black box that houses the fleet 
management technology.  

4.1.6 Scania On-road Assistance 

Scania on-road assistance includes; repairs on site when affected by breakdowns along the way, to 
contact help for salvaging and assistance for starting aids, accommodation and transportation in 
combination with repairs. Customers are not required to have a monthly agreement with Scania 
regarding On-road assistance. This service is used when needed. However, according to Sand, 
transporters can have payment agreements with truck dealers to quicken the rate of response for 
on-road assistance. Otherwise, the repair process will be delayed by the need to first negotiate 
prices before the required assistance is provided. Scania on-road assistance can be used 
sometimes for Volvo and Mercedes trucks for minor repair needs. 

According to Sand, between 50% and 60% of Scania’s customers have some kind of service 
agreement with the truck manufacturer. The ecolution services and fleet management system are 
sold under period payment agreements while the on-road assistance services are paid for when 
used.  Transporters who buy all the four services under the ecolution package for their trucks are 
given the right to use an ‘Ecolution label’ on those trucks as a symbol of high environmental 
performance. Transporters can however buy the services under the ecolution umbrella separately.   

Volvo, another global truck manufacture which has a huge presence is the Swedish market also 
has similar service agreements compared to Scania (Volvo, 2011a). Volvo offers various 
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maintenance programs. These include; Volvo Bleu Contract, which is an agreement that includes 
all kinds of preventive maintenances; Volvo Gold Contract, which is an agreement that includes 
preventive maintenance and standstills compensation and Volvo Silver Contract, which covers 
preventive maintenance and driveline repairs (Volvo, 2011a). Volvo also has a fleet management 
system, which can report driving incidences such as fuel and emission levels, geographical 
position and drive times. The company also offers CO2 optimized trucks and emergency 
roadside assistance services (Volvo, 2011c). This study is conducted primarily on extended 
services provided by Scania to achieve a consistent basis of analysis, however, similar extended 
services which are provide by Volvo for Volvo trucks are also considered in the study to the 
extent that they do not divert the focus of the analysis. 

4.2 Case One: Gnosjö Trafik AB 

Gnosjö Trafik is a private company which offers transportation services principally within the 
Småland region. The company was established in 1928 as a bus company which ran passenger 
liner transportation on Gnosjö-Skillingaryd road together with trucking operations. The trucking 
operation split in 1997 to establish Åkeri i Gnosjöregionen as a full freight transport company 
which later became Gnosjö Trafik. Today the company has a total of 59 employees and had a 
turnover of SEK 57 Million in 2011. Gnosjö Trafik is a family business owned equally by Bengt 
Ljungqvist and Hans Hellström. Hellström is responsible for marketing and customer relations 
while Ljungqvist, who has been the respondent in this study, is responsible for finance and 
human resources. 

Transport Services and Customers 

Gnosjö Transport offers transportation services principally within the region to medium size 
companies which are mostly located within 50km in the region. The company describes its 
customers as interdependent in their operations. An important strategy of Gnosjö Transport is to 
have long term relationships with customers and together develop customized transportation 
solutions. The company also transports freight across the country and to neighbouring countries 
when assigned by a customer. Its fleet covers everything from estate cars to full heavy duty trucks 
which are used to quickly deliver anything from a letter size up to 1000 kg at short notice. In 
addition the company owns and operates a warehousing facility at its base in Gnosjö.  

4.2.1 Extended Services and their Environmental Benefits 

4.2.1.1 Truck Specification and Fleet Management  

Gnosjö Trafik has 42 trucks which include 26 heavy duty trucks and 15 light duty trucks. The 
trucks consists of 18 Scania, 7 Volvo, 1 Mercedes and 15 small Volkswagens. None of the trucks 
is CO2 optimized. The company does not know of this option of the ecolution package. Some 
level of biofuel (MK1 and ad blue) is used in the company’s trucks to lower emission levels. 
Ljungqvist considers these fuel types as expensive but good for the environment. 

The trucks have mobile phone and handheld computers by which the fleet manager can send 
orders to the vehicle. GPS is also used to provide information about the location of the trucks. 
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Four trucks use a fleet management system provided by Masternaut, an international tracking 
software provider which specializes in vehicle and asset tracking and mobile workforce 
applications. This system provides information about the movement of trucks on duty. From 
2012, two Scania trucks use Scania fleet management system. The Scania fleet management 
system is being implemented because of its environmental reports which provide information on 
the environmental performance of each driver. In addition to the weekly environmental report on 
different road incidences, Gnosjö Transport customized its Scania fleet management system to 
generate reports in ways that drivers can easily understand. The system does this by printing one 
of three colors   red (worst), yellow (bad) and green (good).  Ljungqvist states that the company 
has these different systems under trial to see which system is the most efficient for the company.  

4.2.1.2 Maintenance and Repairs 

For maintenance works, Gnosjö Trafik has a small workshop that is located at its facility. This 
workshop is responsible for small maintenance such as changing tires, light bulbs and washing 
trucks. More complicated maintenance and repair needs are accessed from an authorized Scania 
workshop, Svenstigs and Volvo workshop, Finnvedens, both located in Värnamo about 28 km away 
from Gnosjö. Gnosjö Trafik has maintenance and repairs agreements for all Volvo trucks but 
none for the Scania trucks. According to Ljungqvist having the Scania workshop, Svenstigs and 
two years guarantee for vehicles are enough to meet the repair and maintenance requirements of 
Scania trucks. This is also the reason why more Scania trucks are used in the company than any 
other brand. In fact, he emphasized that because of the quality services delivered by the Scania 
workshop, the company sometimes take Volvo and Mercedes trucks to this Scania workshop but 
not the other way around.  

4.2.1.3 Driver Training 

Driver training programs provided by vehicle manufacturers are not used by Gnosjö Trafik. 
Ljungqvist says ‘it’s costly and we don’t need it’. The company has currently a team of permanent 
staff and professional drivers that he believes have the required training and experience. Any 
additional driver training is done in cooperation with the Swedish Haulers Association (Sveriges 
Åkeriföretag). The fact that the driver is very important in increasing the environmental 
performance of the company is highly acknowledge and the new Scania fleet management has 
been adopted because it provides direct feedback on drivers’ performance to support the 
companies eco-driving efforts.  

4.2.2 Environmental Objectives 

4.2.2.1 Environmental Competitive Strategy 

Gnosjö Trafik describes itself as an environmentally conscious company. Its environmental 
management is certified to the ISO 14001and this is used effectively to promote the company to 
customers and employees. In addition to using its environmental performance as a marketing 
tool, Gnosjö Trafik wants to lower its fuel cost through its various environmental initiatives. 
According to Ljungqvist, environmental competition accounts for about 10% while customer 
service and price account for the rest of the company’s competitive strategies.  One of the 
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challenges faced by Gnosjö Trafik is the competition from foreign transports companies which 
have less environmental cost because they use ‘unclean’ fuel which is cheaper.  To stay above this 
competition, Gnosjö Trafik aims to have a higher environmental performance than its local and 
international competitors. The company aims to achieve this through route optimization, speed 
control, fill-rate optimization and vehicle maintenance. These are supported by technological 
solutions including, GPS systems, Masternaut fleet management system and Volvo preventive 
maintenance service agreement and Scania fleet management/Eco-driving. Together, these green 
initiatives and technologies help lower vehicle fuel consumption and hence CO2 emissions. 
Operating a small repair workshop near the company’s warehouse is also seen as a step to avoid 
traveling for 28km for minor repairs and this helps reduce fuel consumption and the resultant 
cost and emission.  

4.2.2.2 Stakeholder Influence on Environmental Initiatives 

When asked which stakeholder has the strongest influence on Gnosjö Transport’s environmental 
choices, Ljungqvist answered quickly, ‘our employees’. The company has a culture of taking good 
care of its employees and their working environment. Schysta Villkor, a workers union in Sweden 
which recognizes companies which honor collective agreements and take good care of 
employees, awarded Gnosjö Transport a certificate for good employee care in 2012.  Gnosjö 
Transport is also preparing for certification under the new international standard for road safety, 
ISO 39001. Employees are encouraged to think about the external environment in the same way 
as the internal work environment. In fact the environmental policy of the company uniquely 
addresses both the external and internal environments as follows; 

‘When purchasing vehicles, equipment and materials the social aspects shall be taken into account. Risks 
must be investigated and the implications carefully considered in conjunction with the employees. Measures 
must then be taken, to the possible extent, to avoid negative effects and to minimize on both the working 
and external environment’ (Environmental policy, Gnosjö Transport, 2012) 

In practice, truck drivers take part in specifying features for new trucks, taking into consideration 
relative operational and environmental features of different brands. Gnosjö Transport aims to 
measure the contribution of each driver to the environmental performance of the company and 
to reward the drivers accordingly. The new Scania fleet management system is being tried to see if 
individual environmental performance can be rewarded by recording and sharing fuel cost savings 
with employees.   

4.3 Case Two: Sävsjö Transport AB 

Sävsjö Transport AB was founded in 1985 through the acquisition of Ragnvalds Åkeri AB and 
later Brogårds Åkeri AB. At that time the company was owned by three parties; Bilspedition 50%, 
Ingvar Sandahls Åkeri AB 25% and Höglandets Invest AB 25%. Today the company is owned by 
only Höglandets Invest and Sandahls AB which have 50% shares each.  The company is based in 

Sävsjö about 52 kilometers from Jönköping and has five subsidiaries which are located at 
different places in the Småland region. These subsidiaries include AB Gunnar Clesson & söner, 
Calle P Budbil, AB Sävsjö Bränsletjänst, Hebbes Transport AB in Nordingrå and Stis Lostjänst 
AB in Jönköping. Together with its subsidiaries, Sävsjö Transport serves a wide customer 
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network throughout Sweden with different transportation services. The company made a 
turnover of SEK 277 Million in 2011. 

A professional management team is responsible for the administration of Sävsjö Transport and 
its subsidiaries.  The subsidiaries therefore have no separate administration of their own even 
though they operate under the original names they used before their acquisition by Sävsjö 
Transport. Together with its subsidiaries, Sävsjö Transport has a total of 100 employees. Stefan 
Arbin who had been the CEO of for the last five years was the respondent in this study. 

Transport Services and Customers 

Sävsjö Transport provides a wide range of transport solutions to its customers through its 
different subsidiaries which provide dedicated services. Calle P Budbil provides courier and 
express shipment, AB Gunnar Clesson & söner and Stis Lostjänst AB provide transportation for 
frozen and chilled foodstuffs, AB Sävsjö Bränsletjänst is dedicated to the sale of diesel, heating oil 
and lubricants while Hebbes Transport offers general transport services. In addition to these 
services Sävsjö Transport has trucks and cranes for transporting houses and also has custom-built 
trucks with trailers which provide transport for forest products.  

Arbin describes Sävsjö Transport as a very customer focused company and this is clearly 
portrayed in their mission statement which states ‘Sävsjö Transport AB and its subsidiaries operate 
transport services which more than satisfy our customers and partners needs’ (Sävsjö, 2011a). A large part of 
Sävsjö Transport’s operations are based on customers in southern Sweden and Småland in 
particular. Before 2003, the company was agent for Bilspedition and Schenker, but this stopped in 
2003 and the company since offer its services to many small and few large customers.  Today, 
about 60%-70% of its services are provided to many small customers.  

4.3.1 Extended Services and their Environmental Benefits 

4.3.1.1 Truck Specifications and Fleet Management 

Together with its subsidiaries, Sävsjö Transport has 73 trucks out of which about 60 are evenly 
distributed between Scania trucks and Volvo trucks with the rest being 6 DAF and 6 MAN 
trucks. Arbin said that they buy equal number of Volvo and Scania trucks in order not to harm 
their relationship with any of these two manufacturers. Trucks that drive 10000 miles a year are 
removed after seven to eight years and those that travel 20000 miles per year are removed after 
three to four years. Removed trucks are either sold back to the manufacturer or sold in the 
second hand market in Asia. None of Sävsjö Transport trucks has CO2 optimized specification 
so all trucks use ordinary diesel with limited levels of biodiesel. Biodiesel is used in small 
quantities, mostly in trucks that operate in City areas where emission levels are restricted. Arbin 
mentions that the company used low amount of biodiesel because the production process of 
biodiesel not good for the environment.  In addition, it is an expensive alternative of being 
environmentally friendly. 

Sävsjö Transport uses GPS technology that allows fleet managers to have real time information 
on the location of each truck, estimate how many miles the truck has driven and an 
approximation of how much fuel it has consumed. Sävsjö Transport uses this system instead of 
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the fleet management services provided by Scania and Volvo because the technologies from 
Scania and Volvo are not compatible with each other and it requires extra administrative effort to 
put report generated from both systems together for use. Arbin also considers the cost of the 
manufacturers’ fleet management systems as too expensive.  

The company with its subsidiaries has jointly developed guidelines for road safety which enables 
drivers to drive more economically and more safely in ways that meet the company’s desired fuel 
consumption limits.  

4.3.1.2 Maintenance and Repairs  

Sävsjö Transport does not subscribe to the maintenance and repair services provided by truck 
manufacturers. Instead, the company owns a mechanic work shop close to its head office which 
is used by a small mechanic firm.   This mechanic takes care of Sävsjö Transport trucks when 
needed and at a cheaper price. Another advantage of using the local mechanic is that it is more 
convenient compared to Scania or Volvo workshops. This is because the Scania and Volvo 
authorized shops are located farther in another city (Nässjö) and require travelling cost and extra 
emissions to access. Scania and Volvo services can only be accessed within limited times whereas 
the small mechanic shop operates 24 hours every day including weekends. There is a little change 
however; two Scania trucks have been subscribed to the Green Card maintenance agreement. 
According to Mr. Arbin the green card agreement is like a form of insurance for repairs and 
maintenance. He also states that Sävsjö Transport is trying out the green card agreement to see 
how it compares with maintenance services from independent repair shops. In addition, Arbin 
states that Sävsjö Transport will buy the Volvo Silver Contract maintenance service for any new 
Volvo truck that will be bought. 

4.3.1.3 Driver Training  

Sävsjö Transport’s drivers are trained by various training providers including the Swedish Haulers 
Association (Sveriges Åkeriföretag). The company would like its drivers to have a consistent 
training and feedback through the CPC models but this is thought to be impossible with Scania 
or Volvo training services because drivers may move to parts of Sweden where there is no Scania 
or Volvo CPC trainer.  Thus, even though the driver training programs and follow-up services 
offered by Scania and Volvo are known to the company, they prefer to use other training 
providers which have more branches across in Sweden.  

4.3.2 Environmental Objectives 

4.3.2.1 Environmental Competitive Strategy 

Sävsjö Transport does not aim to be a leader in environmental performance among its 
competitors. According to Arbin, there is some form of environmental competitions but ‘you 
can’t do much with it’ because customers are not willing to pay more for higher environmental 
performance. The company therefore sees environmental issues as a basic responsibility which is 
expected of any other company. As a result, only green logistics options that are basically required 
by law (such as City area emission limits) or those initiatives that provide some cost benefits are 
pursued. The company has no explicit environmental competitive strategy and portrays its 
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environmental efforts as a duty that that emerges from its activities. This is stated in its 
environmental policy as follows;  

‘Our vehicles daily traffic routes around the country affect the environment. We consider it our 
responsibility to reduce this impact as far as possible. We work with annual environmental performance 
targets. When changing to the new vehicles we will try to get as much environmentally efficient as possible.’ 
(Sävsjö, 2011c) 

Sävsjö Transport however uses its environmental performance as a marketing tool which is a 
form of competition. The company’s environmental management programme is ISO 14001 
certified. Extended services such as Scania Green card agreements are used keep trucks in good 
shape. These are supplemented with in-house fleet management system, speed control guides, 
capacity optimization, fill-rate maximization and hands-on maintenance of vehicles to reduce cost 
and CO2 emission. Since the company stopped serving its largest customers (Bilspedition and 
Schenker) in 2003 and had to start looking for new customers, the environmental certification is 
seen as an important requirement to appeal to large customers. According to Arbin, customers 
who are big companies care more about their environmental performance than smaller ones.  The 
environmental performance however counts little when it comes to competing for contracts as it 
is always about ‘price, price, price and price’.   

4.3.2.2 Stakeholder Influence on Environmental Initiatives 

In Sävsjö Transport, all stakeholders are important influences on the companies green policies. 
These includes employee, customers, the public and suppliers. It is however customers that 
sometimes make direct demand for environmental credentials. Customer influences on 
environmental initiatives differ with company size and the industry type. Arbin states that ‘going 
green is more appreciated among big companies rather than small ones and the ISO certification 
are important in such cases. In the forestry industry it is important to have good environmental 
performance whereas quality of service is more important in the food industry. Sävsjö Transport 
has ISO 9001, Quality Management System certifications and focuses on high customer service as 
its main competitive edge. Good relations with customers is the most important factor when it 
comes to competing for contracts and Sävsjö Transport charges premium prices because of its 
high customer service.  

4.4 Case Three: Schenker Åkeri AB 

Schenker Åkeri produces domestic long distance and local transport for Deutsche Bahn; which is 
one of the world’s leading passenger and Logistics Company owned by the German Government. 
Schenker Åkeri is organized into three regions around Sweden: north, middle and south with a 
total of 900 employees. The head office is located in Gothenburg where all the decisions 
regarding buying or replacing trucks take place. Thilen who has been the respondent in this study 
is the regional manager of the middle region which includes Jonkoping, Linkoping and Orebro. 
Thilen has an international experience in the trucking industry in different countries such as 
France and Holland plus a 20 years’ experience at Scania. Schenker Åkeri has a turnover of 850 
million SEK covering all regions in 2011.  
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Transport Services and customers 

Thilen describes Schenker Åkeri as a very quality focused company. Quality means on time 
delivery and low damaged goods and according to Thilen, the company keep these quality 
promises 95 % of the time. Schenker Åkeri provides all forms of transportation by trucks including 
controlled temperature (cold, chill or hot) transport. The company offers long haul liner transport 
with set departure and arrival times between major cities in Sweden. It also has long distance 
transport services between Schenker terminals and circuit distribution networks to deliver goods 
to individual customers within the three regions.  

Schenker Åkeri gets its service contract from DB Schenker AB a freight forwarding company also 

owned by the Deutsche Bahn. About 25% of all land transport services contracted by DB 
Schenker is fulfilled by Schenker Åkeri.  

4.4.1 Extended Services and their Environmental Benefits 

4.4.1.1 Truck Specification and Fleet Management 

Trucks are purchased centrally at the head office after discussion with the regional heads on 
adjustments and capacity needs. Thus the purchasing decisions are made at the regional office but 
approved at the head office.  Schenker Åkeri has about 650-900 vehicles and about 300-200 
trailers in Sweden out of which about 160 vehicles are in the middle region. The vehicles are 
distributed among three main manufacturers as follows; Volvo 56-60%, Scania 26-30% and 
Mercedes 10-16%. More Scania and Volvo trucks are used by the company because these are 
made in Sweden, have good dealers and common knowledge among even independent 
workshops. Mercedes trucks are considered as equally good but have low presence and poor 
services in Sweden. The number of Scania and Volvo trucks bought by Schenker Åkeri should be 
equal but, Volvo has a wider range of models compared to Scania from 18 tons to 12 tons trucks. 
Long distance trucks are removed after eight years while local distribution trucks are removed 
after 10 to 12 years. Removed trucks are either sold in the second hand market in Iraq and Russia 
or sold back to the manufacturer.  Schenker Åkeri has no CO2 optimised trucks and use ordinary 
diesel along with some biodiesel.  

4.4.1.2 Fleet Management   

Schenker Åkeri has an in-house fleet management system that monitors distance traveled and fuel 
consumed by every truck. Since trucks are often driven by the same drivers, this information also 
gives an indication of the fuel consumption by each driver. The fleet management system also 
transmits information on order processing and recording of delivery events between drivers and 
fleet managers. This system allows Schenker Åkeri to improve its capacity utilization and stay 
updated. Two trucks were installed with GPS for trial in early 2012 and this is expected to be 
installed in all vehicles by June 2012. 

Schenker Åkeri does not use fleet management services provided by Scania or Volvo for two 
main reasons. First, outsourcing these services from the manufacturer requires an immense 
investment especially if the system is to be installed on an old trucks. Secondly the company has 
trucks from three manufacturers and since the fleet management systems provided by these 
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manufacturers are not compatible, Schenker Åkeri prefers to have its own system. The company 
received a new Scania truck which has the manufacturer’s fleet management system in 
replacement of a malfunctioning one and Thilen predicts that in the next five years, most of their 
vehicles will have similar systems.  

4.4.1.3 Maintenance and Repair 

Schenker Åkeri does not subscribe to the repair and maintenance services provided by the 
manufacturers. Authorised workshops are only used when the required repair and maintenance 
requirement is significant.  The company uses STS, an independent workshop which handles all 
preventive maintenance need without any service agreement. Thilen states that STS has proven to 
be good at servicing trucks and charges about half price compared to Scania and Volvo 

authorised workshops. STS is located less than one kilometre away from Schenker Åkeri and 

this lowers travelling costs and CO2 emission in comparison with travelling to the authorized 
workshops. According to Thilen, Schenker Åkeri has its own maintenance planning system which 
it shares with STS but it cannot be shared with Scania or Volvo because of system 
incompatibility.  Thilen states that advantages of having their own maintenance planning are cost 
reduction, flexibility and close control over trucks which will be lost if the manufacturer take over 
this service.  

4.4.1.4 Driver Training 

Schenker Åkeri has its own driver training program since 2011 in partnership with the Council of 
Transportation Vocational Training and Working Environment (Transportfackens Yrkes- och 
Arbetsmiljönämnd). The company started training its drivers in-house on the CPC models in 
order to have higher performance and to be able to provide the required CPC training to all their 
drivers before 2016. Currently, the first two models (ergonomy and eco-driving) are run in the 
company. Two drivers have been trained to obtain YKB certifications and these two in turn 
provide training to other drivers on Saturdays. This system is cheaper and more flexible since it 
keeps the drivers on duty as needed. In addition, the time, venue and participants are decided 
internally to reduce cost and improve flexibility. The teachers are also motivated since this has 
created a new career possibility for them. The company’s internally generated environmental 
reports are used to follow up on the performance improvement of drivers. 

4.4.2 Environmental Objectives 

4.4.2.1 Environmental Competitive Strategy 

According to Thilen, green competition has to do with the size of the company and the value of 
goods. That is to say, big customers are more concerned with environmental performance than 
smaller ones. And, having an environmental profile is much more appreciated in high value good 
industries including: clothing, electronics and pharmaceutical; compared to low value goods like 
wood, where it’s merely a price matter. Schenker competes on quality rather than price, but when 
drivers have fewer loads in areas such as Stockholm, the transporter charges low prices in order 
to fill trucks and avoid empty miles. Thilen says that being green allows them to gain more 



Empirical Findings 

40 

customers; the transporter environmental management is certified under ISO 14001 and 9001, 
which is used as a defence strategy to face competition.  

DB Schenker aims to become the most environmentally sustainable logistics provider in Sweden. 
In fact, the company has adopted a 7-point program with the goal of halving CO2 emissions per 
tonne transported to 2020 (Schenker, 2012a); this program includes the below steps: 

• Renewel of the fleet and increased use of cleaner fuel 

• Increase capacity utilization. More freight on the cars and less driven miles 

• Inter-modality. For more goods by rail 

• Road-train. Longer vehicles with greater payload capacity 

• Economical driving. Smart running manner 

• Reduce velocities, lower air resistance 

• Smarter city logistics. Fewer cars in the city 
 
Thilen says “being green is expensive, it’s marketing, but it’s partially true”. He emphasizes that 
driving carefully reduces the fuel consumption and the CO2 by 10%; which enables the 
transporter to cut down both costs and the environmental impact. According to Thilen, 
“environmental measures are viewed as long term investment that will pay back”. 

4.4.2.2 Stakeholder influence on Environmental Initiatives 

According to Thilen, the owners of Schenker Åkeri have decided that this business should be 
environmental friendly so that people will have more acceptances of the trucks. It is seen as a sort 
of defence mechanism toward public opinion. The popularity of sustainability is positively linked 
to the company size and the level of education of personnel. The latter is a significant influence 
on the transporter green policy. Thilen says that “employees would like to work for a good 
citizen. A good citizen is the one who cares about the environment”. Being more environmentally 
friendly attracts more drivers. In fact, some drivers have left Schenker Åkeri but requested to 
come back because “it was not green on the other side” (Thilen, 2012).The transporter has both 
quality and environmental certification ISO 90001 and ISO 14001 since 2004. 

In 2008 Schenker Åkeri used Scania Green Card for their trucks, it lasted for 3 years. Yet, Thilen 
states that they are not planning to use this service again. Washing trucks: According to Thilen, 
Schenker Åkeri wanted to issue an agreement with Volvo regarding Truck Washing. But, Volvo 
has been reluctant and no agreement has been done so far. Thilen says that “drivers spend time 
washing truck where they could be in the road delivering goods” 

4.5 Case four: Rosenlund Åkeri AB 

Rosenlund Åkeri started its trucking operations in 1964 as a family business by Allan Gustavsson 
and has since been a carrier for ASG, later Danzas/ASG and now DHL. The latter, uses 90% of 
the transporter running trucks. Today, the transporter is run by Göran Gustavsson, Joran 
Gustavsson and Madeleine Kyhlberg. Rosenlund Åkeri AB employs 170 drivers and 10 office 
workers that manage about 270 units and had a turnover of 220 Million SEK in 2011. Håkan 
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Pettersson who has been the respondent in the research is the Truck Manager, who is responsible 
for the service, maintenance and upkeep of the fleet of trucks.  

Transport Services and Customers 

 

Rosenlunds Åkeri provides transportation services using trailers and trucks. The company is  
based in Jönköping, Sweden. Today, operating in different bones including; Local/circuit traffic, 
long distance, international traffic, and Charter service (Rosenlund, 2012). DHL provides the 
transporter with a list of customers while Rosenlund Åkeri plans the bookings and orders for 
these companies. Rosenlund Åkeri is a customer focused company. Håkan emphasises that the 
transporter number one priority is “to be on time with customers; to have the right tools and 
distribute the right goods at the right place”.  

4.5.1 Extended Services and their Environmental Benefits 

4.5.1.1 Truck Specification and Fleet Management 

The company started with one truck between Jonkoping and Vasteras and now it has 140 trucks 
and 130 trailers that are divided as the following: 80 Volvo, 40 Scania, 40 Mercedes and one 
Volkswagen. Håkan says that the performance of Scania and Volvo is almost the same. But, in 
the past, the number of Scania trucks outweighs Volvo trucks; because Scania workshops were 
located near the facility. Today, Scania has opened a new workshop that is situated close to the 
transporter. Håkan states that they will be buying again more Scania trucks since their objective is 
to optimize time, fuel and cost.  

The transporter’s trucks do not have CO2 optimized specifications service provided by Scania or 
Volvo. The trucks use mostly ordinary diesel with small quantities of RME and AD Bleu man. In 
fact 40 trucks have AD Bleu. According to Håkan, they have received a DME vehicle from 
Volvo; knowing that the manufacturer has created a new project called 10 Volvo Bio-DME, that 
will evaluate whether there is a market for Bio-DME (Di-Methyl-Ether) for ten commercial 
vehicles.  

Rosenlund Åkeri has a so called C Truck, a fleet management system that determines the fuel 
consumption, number of breakdowns and truck position; it is installed in 30 trucks. Håkan says 
that C Truck is not reliable, that is why they subscribed to Scania Fleet Management system. The 
company bought 16 trucks last year that had this system. The reason for using this service is that 
Scania has a sophisticated system that enables them to see the performance of each truck. In fact, 
the transporter is thinking to use Scania Fleet Management system in Volvo trucks. Håkan says 
“it’s costly, but we want to have one system”.  

4.5.1.2 Maintenance and Repair 

Rosenlund Åkeri uses the Repair and Maintenance provided by Scania/Volvo. Håkan says that 
both manufacturers have the right maintenance parts, softwares and tools to put the vehicle back 
on the road. The transporter uses their own workshop for small maintenance which allows them 
to save costs and reduce the environmental impact since it is situated near the facility. Authorized 
workshops are also used but no monthly agreement is involved. The company has a program that 
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determines the trucks that need to be serviced. This system assigns the color Green to a truck 
that requires maintenance and Red to a truck that has been delayed. Håkan says that this program 
was implemented nine years ago and it helps them measure the repair cost.  

Six Scania trucks have been subscribed to Scania Green Card, the agreement was purchased for 
six years and 800000 Km. Håkan says that this service was bought along the new trucks, because 
“having a Green Card on old trucks is expensive”. Håkan states that “if the cost of repair exceeds 
the fees we have paid, we pay nothing extra. In case of surplus, we get half of this”. Besides, the 
transporter has signed a so called Gold contract for 17 Volvo trucks. It is a package that takes 
care of the complete service and repair activities for the truck for seven years. In fact, if a truck is 
not fixed within eight hours, the transporter gets some of the money back. Håkan says that these 
card agreements are considered as a form of insurance mainly for the line traffic between Sweden, 
Norway and Finland.  

4.5.1.3 Driver Training 

Rosenlund Åkeri has installed a driving/speed system in the new trucks, which allows the driver 
to 82 Km/hour compared to old trucks that still have 90 km/hour speed limit. According to 
Håkan, this system provides close control, reduces fuel consumption and thus lower costs. Also, 
the transporter can identify the drivers who have been speeding and notify them.  

The transporter drivers are trained in different training programs including SÅ (Sveriges 
Åkeriföretag) and TYA (Transportfackens Yrkes- och Arbetsmiljönämnd).  As a matter of fact, 
two employees who have taken CPC modules are now certified teachers and they train the 
drivers. Håkan believes that having an in-house Driver training is convenient, easy and cheaper. 
And, if the transporter uses the manufacturer Driver training, there will be a lack of drivers since 
the training takes place at Scania or Volvo facility.  

4.5.2 Environmental Objectives 

4.5.2.1 Environmental Competitive Strategy 

The transporter uses the extended services such as Scania Green Card and Volvo Gold Card to 
face the severe competition mainly from Poland, Czech Republic and Romania. These companies 
have less green costs because they use ordinary diesel instead of biodiesel. Håkan says that “in 
these markets we compete on price, we can’t raise the price. Instead, we lower our operational 
cost and these cards enable us to do so”. Also, having a central warehouse as distribution hub 
enables Rosenlund to optimize its loading capacity. In brief, Håkan says that having an 
environmental profile will unlikely make customers willing to pay more since it is always about 
price. Håkan is in favor of new environmental regulations that will lessen up the foreign 
completion especially that some companies do not pay road taxes. 

4.5.2.2 Stakeholder Influence on Environmental Initiatives 

Håkan sates that the public, customers and owners have a vital role on the transporter green 
policies. Rosenlund Åkeri complies with current environmental legislation and social 
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requirements. As a result, the transporter has received ISO 14001 and 9001. Plus, an 
environmental Diploma form Jonkoping Kommun to acknowledge their green efforts.  

However, customers occasionally make environmental requirements demand such as new engines 
and more environmentally friendly fuels. Besides, the owners perceive Rosenlund Åkeri as an 
environmentally friendly business and according to Håkan, they were the ones who decided about 
outsourcing certain services from the manufacturers such as Scania Green Card and Volvo Gold 
Card. These agreements can be considered as a form of insurance for the fleet, especially if the 
breakdown takes place at a distant place.  

4.6 Case Five: Sandahls Entreprenad AB 

Sandahls Entreprenad AB is a fully owned subsidiary under the Sandahls Group of Companies 
(Sandahls Bolagen) and is based in Värnamo. The Sandahls Group owns many companies in 
Sweden which provide different kinds of transport solutions. Sandahls Entreprenad was formed 
in 2007 from a merger of a transport company called Sandahls Fulload AB and Ericsson & 
Svenssons Åkeri AB. The company had SEK 180 million in turnover in 2010 and employs 85. 
Sandahls Entreprenad consist of three divisions namely Transportation, Construction and 
Sanitation. The main respondent in this study is the manager of the Transport Division, Tomas 
Wennberg. Wennberg is responsible for designing the company’s trucks but purchasing decisions 
are made at Group level. Jessika Ohlson, the project officer from the Sanitation Division and 
Mikael Svensson from the Construction division also provided more information about the 
internal relationship that exists between the various divisions. 

The divisions in Sandahls Entreprenad operate independently and have separate heads. The 
Transport Division which is the main focus in this study provides transport services to about 500 
customers including the Construction and Sanitation divisions which it considers as its internal 
customers. These internal customers offer transport contract to the Transport Division only if it 
provides better services and terms than outside transport companies. Similarly, the Transport 
Division rejects offers from the Construction and Sanitation divisions if it can have better offers 
from external customers.  The Transport Division of Sandahls Entreprenad meets the case 
selection criteria of this study because it operates independently and faces external competition 
just like any other transport company. For the purpose of this study the name Sandahls 
Entreprenad is used in reference to the Transport Division.  

Transport Services and Customers 

Sandahls Entreprenad provides transportation services to construction and sanitation companies. 
This includes the transportation of waste from industry and private houses, construction 
materials and winter/summer salts.  Most of Sandahls Entreprenad’s customers are located in the 
Smaland region. These customers are small businesses and the surrounding municipalities. About 
75% of total transport services are provided to internal customers at various locations in the 
region.  
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4.6.1 Extended Services and their Environmental Benefits 

4.6.1.1 Truck Specifications and Fleet Management 

Sandahls Entreprenad owns 50 trucks, twenty trailers and ten light weight trucks. About 60% of 
the trucks are Scania trucks while the rest are Volvo trucks and one MAN truck. The light weight 
trucks consist of seven Volkswagens, two Nissan trucks and one Mazda truck. Two of the Scania 
trucks are CO2 optimized to use only biogas. The rest of the fleet use some biodiesel with 
ordinary diesel in new engines but old engines especially from Volvo trucks cannot use biodiesel.  

Sandahls Entreprenad has GPS in most of its trucks and this makes them visible to the fleet 
managers all the time. The trucks also have computerized communication devices by which 
others can be sent to drivers and loading and unloading reports are automatically relayed from the 
trucks. Sandahls Entreprenad’s fleet management system provides information on distance 
travelled and fuel consumed by each truck. The fleet management system is also linked to a 
company-wide information system that connects information on other equipments and 
operations from the Construction and Sanitation divisions and this makes it more difficult to 
change to either Scania or Volvo fleet management systems. In addition, it is considered costly 
and inflexible to combine the systems from these two truck manufacturers. The company wants 
control over its fleet and to avoid letting out information about its operations.  According to 
Wennberg, a big business like the Sandahls group has the knowledge base and skill to manage its 
own fleets so manufacturers’ fleet management systems may appeal more to smaller firms which 
may be more willing to outsource these services and focus on driving. Further, big companies 
might not want to be ‘locked with’ one particular service provider.  He considers the Scania and 
Volvo systems as good systems which the company will need in the near future because of the 
environmental reports that these systems can provide and their potential environmental benefits.    

4.6.1.2 Maintenance and Repairs   

Sandahls Goods and Parcels AB which is located adjacent to Sandahls Entreprenad is another 
wholly owned subsidiary of the Sandahls Group. This subsidiary has a private workshop for its 
trucks. Sandahls Entreprenad uses this workshop for simple maintenance and repair services. 
Other private workshops are used depending on how near they are to the truck that needs 
servicing. Cost and nearness of workshop to trucks are top priority for Sandahls Entreprenad. 
The Group encourages Sandahls Entreprenad to use the Sandahls workshop because this 
workshop offers good price and flexible working hours. For instance, it operates two hours 
longer than the Scania and Volvo authorized workshops. In addition, this workshop is more 
familiar with the trucks and knows which spare parts to keep at hand in anticipation of 
maintenance and repair needs and this increases the availability of trucks. 

The company however uses Scania and Volvo authorized workshops for planned services. These 
are services which require technical expertise that private workshops do not have. According to 
Wennberg, the advantage of using Scania and Volvo workshops is that they have the latest 
versions of electronics and information systems to put into the trucks and this can make future 
use of maintenance services inevitable since new trucks are getting more sophisticated. He 
however says the authorized workshops are only better with the engines and information system 
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but not as much when it comes to equipments and trailers. Subscribing to the maintenance and 
repairs services from manufacturers thus does not cover all the company’s needed services. 
Future use of Scania and Volvo maintenance and repair services will depend on their prices, 
locations and flexibility in accessing these services, but simple repairs will still be handled at the 
Sandahls workshop.  

4.6.1.3 Driver Training  

Driver training programs are organized at the Group level. The Sandahls group has started 
training drivers of all its subsidiaries on the CPC models. The Group arranged with a private CPC 
certified institution to provide training for the drivers at premises of the subsidiaries. This is seen 
as a more flexible way to have the training and still make the drivers available for duty. Wennberg 
had limited knowledge about how Scania and Volvo organize their training programs at the time 
of this study and wondered if these training can be organized for drivers in the premises of 
Sandahls Entreprenad. 

4.6.2 Environmental Objectives 

4.6.2.1 Environmental Competitive Strategy 

Despite a large internal market, Sandahls Entreprenad still faces strong competition from other 
transport companies. This is because even its internal customers can choose other transport 
companies if they offer better services than Sandahls Entreprenad. With most contracts 
competition is based on price but the company also competes with its environmental initiatives. 
The goal of its environmental initiatives is to both increase profitability and to market the 
company to customers.  Sandahls Entreprenad provides transport services to two municipal 
assembles which are willing to pay more for services provided using the Scania gas trucks. Thus it 
is possible for the company to increase profitability on some of its green initiatives without 
lowering cost of operation. The use of biogas is far more expensive but gas engines have less 
CO2 emission than diesel engines. Another problem associated with the use of gas is inadequate 
supply of it. Sandahls Entreprenad’s gas trucks are used in two municipalities (Gnosjö and 
Gislaved) where there are gas stations. Gas trucks need to be refueled after moving for 200km to 
400km and it takes up to 40 minutes to fill the tank up. All of these make them not suitable for 
long haul operations. The company also has a system in place to monitor fuel consumption from 
most trucks to keep fuel cost low by ensuring that these trucks do not consume more fuel than 
they were designed to.  

For marketing purposes, the company has ISO 140001 certification. This certificate is used to 
prove to the company’s environmental commitment to customers who demand it.  The company 
also keeps its fleet up to date with technology by scraping trucks that drive about 70000miles 
after 8years.  This helps them appeal to customers who do not want old trucks to be used to 
execute their contracts. According to Wennberg, environmental regulations need to be increased 
to make all companies pay more attention to the environment. He says that his company has the 
‘money and muscles to increase environmental performance’ to meet higher environmental 
regulatory requirements. Sandahls Entreprenad considers foreign companies who buy cheaper 
fuel from outside Sweden as their biggest competition in relation to environmental issues.  
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4.6.2.2 Stakeholder Influence Environmental Initiatives 

The environmental initiatives of Sandahls Entreprenad are mostly motivated by customers. One 
of these customers is the Construction Division. Interestingly, the environmental criterion of this 
customer varies depending on request from its own customers. For instance, if a customer 
demands a high level of environmental performance for a construction work, the Construction 
Division also requires the same from Sandahls Entreprenad. Sandahls Entreprenad shows its ISO 
140001 and its emission monitoring system in such cased. Svensson says that customers who 
demand environmental certification are often big companies.  

Another group of customers that influences the environmental initiatives of Sandahls 
Entreprenad is the Gnosjö and Gislaved Municipal Assemblies. These customers demand the use 
of gas trucks for their transport services and they are ready to pay higher prices if gas trucks are 
used. According to Wennberg, the company makes more profit on the gas trucks even though the 
cost of operating them is higher than diesel trucks.  Other customers are not ready to pay more 
for the services provided by the gas trucks however and this makes using gas trucks on a larger 
scale unprofitable at the moment.  

The Swedish Transport Administration (Trafikverket) which sometimes award contracts to 
Sandahls Entreprenad in the region requires that trucks that are not more than eight years old are 
used to execute their contracts. 
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5 Analysis and Discussion 

In this chapter, the concepts and models introduced in the frame of reference are used to explain the 
empirical observations from the case studies. The discussion of the results has been arranged in accordance 
with the research objectives two to four.  

5.1 Environmental Initiatives among Transport Companies 
and how they can be achieved through Extended Services of 

Truck Manufacturers  

This study reveals 12 main environmental initiatives that transport companies use to meet their 
environmental objectives. Most of these initiatives fall under the operational options as 
described in Ang-Olson and Ostria (2005). The results show that most of the green logistics 
initiatives (route optimization, driver training, environmental remuneration, engine idle-time 
reduction, and speed optimization) are based on behavior modification and thus depend on the 
ability to closely monitor and measure the behaviour of drivers while they are on duty. To 
achieve this, different kinds of technological solutions are used to support the operational 
initiatives. A comparison between the green logistics initiatives and the extended services 
provided under the ecolution service package reveals that all except two of the green 
transporters green logistics initiatives can be achieved through the truck manufacturers’ 
extended services. The results of this comparison are presented in Table 5.1. Environmental 
remuneration which has not been previously discussed in literature is also possible through the 
services.  The companies studied optimize their vehicle capacity through different means which 
are not supported by the extended services. For instance, Schenker Åkeri which does not 
compete on price charges low prices in consumption areas such as Stockholm in order to get 
enough load back to southern Sweden while Rosenlund Åkeri on the other hand operates a 
central warehouse as a distribution hub which help in optimizing its loading capacity.  

Another observation evident in the result is that the extended services have complimentary 
effect in meeting the requirements of the various environmental initiatives. For instance, to 
achieve eco-driving targets, the driver training programme is combined with the fleet 
management system to train and measure drivers’ progress in reducing fuel consumption to 
desired targets. Speed optimization can be achieved through combining the maintenance services 
with fleet management services. The maintenance service includes periodic checking of vehicle 
frontier air resistance and axle alignment to avoid friction while the fleet management system 
can be used to set speed limits and report on every incidence of over-speeding and sudden 
breaking. On the economic side, this study found that Scania fleet management leads to both 
savings in fuel consumption and amount of maintenance and repairs needed to keep a truck in 
good shape. The maintenance and repair service leads to direct savings on fuel consumption plus 
a refund of 50% of the payment made under the maintenance and repair agreement in excess of 
actual cost of services rendered to the subscriber. Thus the economic incentives presented by 
these two extended services present a double motivation to enforce positive behaviour towards 
achieving the environmental goals of transporters.  
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Table 5.1: Potential Environmental Benefits of the Extended Services 

Environmental Initiatives Matching Extended Service How extended Services can help 

achieve the Environmental 

Initiatives 

Renewal of fleet Manufacturer buy-back option Vehicles can be easily swapped as 
part payment for a new one from 
the manufacturer 

Fleet capacity optimization Manufacturer buy-back option Manufacturer acts a ready market 
for used vehicles to facilitate fleet 
capacity changes any time of the 
year 

Increase use of cleaner fuel CO2 Optimization Trucks can be designed to use only 
biodiesel or gas  

Vehicle location monitoring 
& route optimization  

Scania Fleet Management Vehicles can be tracked through 
Scania fleet management system 

Driver training Scania Driver Training Scania provides driver training  
Eco-driving Scania Driver follow-up/ 

Scania Fleet Management 
Scania fleet management system can 
be used to follow drivers’ progress. 

Environmental 
Remuneration  

Scania Fleet Management The fleet management system shows 
environmental performance for 
individual drivers which can be used 
as a basis for environmental 
remuneration 

Engine idling reduction Scania Fleet Management, 
Scania Driver Training and 
follow-up 

Reducing all forms of idling is the 
objective of  the fleet management 
system and the driver training and 
follow up program  

Speed optimization Scania Fleet Management/ 
Maintenance agreement 

The fleet management system is 
designed to set speed limits and 
report on every incidence of over-
speeding and sudden breaking. The 
maintenance agreements include 
periodic check of vehicle frontier air 
resistance and axle alignment to 
avoid friction. 

Vehicle Capacity 
optimization 

-  -  

Inter-modality -  -  

Environmental 
Management Standard 

Ecolution by Scania Ecolution provides an 
environmental management package 
that can reduce fuel consumption, 
emission and service as a measure of 
environmental performance 



Anlysis and Discussion 

49 

5.2 Environmental Benefits gained from Adopted Extended 
Services  

Even though the services provided by truck manufacturers match almost all the environmental 
initiatives of the transporters interviewed, none of the transporters adopted all the extended 
services in their prescribed forms. For instance none of the transporters adopt the ecolution 
service package. Findings from the study, however, reveal that the adopted extended services 
provide the companies with many environmental benefits. Table 5.2 presents the extended 
services used by the case study companies and their respective environmental benefits. The table 
also includes reasons given by the companies for why they do not use some of the extended 
services. The results summarized in table 5.2 show that most of the environmental 
improvements advertised with the extended services by truck manufacturers are realized by 
transporters which use these extended services. This is supported by the fact that, the reasons 
for not using the extended services are not because of lack of environmental improvements.  
Reasons given for non-adoption of the extended services include operational issues such as lack 
of operational flexibility in some cases, incompatibility of technological solutions of different 
trucks manufacturers, fear of losing control over the fleet and relatively high cost of the 
extended services.  

‘Relative high cost’ for not using the extended services is of higher significance because it 
directly conflict with the purpose of the extended services as described from the perspective of 
truck manufacturers. A relatively higher cost of the extended services was an expected 
phenomenon in this study but it was also expected that this ‘high cost’ would be exceeded by a 
corresponding ‘cost savings’ as a result of using the extended services. The only companies 
which make excess cost saving is Sandahls Entreprenad and Rosenlund Åkeri.  Sandahls 
Entreprenad reports profits because some of its customers pay higher prices for transport 
services provided with its CO2 optimized vehicles. The rest of the companies could not declare 
cost savings from their extended services since they are at a too early stage of using the extended 
services to make such an assessment. Another reason why cost savings are not realized could be 
because the extended services are adopted in many cases as individual services instead of the full 
service package. Adopting of the full service package would lead to a higher cost saving because 
the individual services in the service package have complementary effect on reducing fuel 
consumption. This is proven by the case of Rosenlund Åkeri which makes profits by using more 
extended services. Based on Rosenlund Åkeri’s success, it wants to expand the Scania fleet 
management system into all trucks, including those from other manufacturers.  

The study results also show that some transporters consider the maintenance extended services 
as a form of maintenance insurance. Viewed in this way, the main advantage of using this 
extended service is seen as predictability of costs. As a result Sandahls Entreprenad and 
Schenker Åkeri – the two biggest companies in the study- specifically mentioned that their 
companies have the financial means to support their maintenance and repair costs when they 
occur and therefore do not need to insure their maintenance and repair costs. This indicates that 
the environmental and cost saving aspects of the maintenance and repair extended service are 
not known to the transporters that participated in the study except Rosenlund Åkeri. 
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Table 5.2: Realized Environmental Benefits of the Extended Services 

Extended services  Companies  Environmental benefits  Reasons for Non-Usage 

CO2 optimization of 
trucks  

Sandahls 
Entreprenad 

- Low CO2 emissions reports 
- Some customers pay higher prices to support 
environment friendly trucks 

- Not suitable for long distance application 
-Limited knowledge of this option 

Fleet management 
 

Rosenlund Åkeri  
Gnosjö Trafik 
Schenker Åkeri 

- Reduced fuel consumption and CO2 emissions 
- Reports CO2 emissions per truck and per driver 
- Monitoring idling, sudden breaking, ‘free driving 
instances’ that affect fuel consumption 
- use in route optimization 
- increases environmental awareness of staff  
-Use in driver training to reduce fuel consumption (CO2) 
- Use in providing feedback on employee environmental 
performance 
- Possible use in rewarding drivers for environmental 
performance 

- Not compatible with other fleet management systems 
- Expensive to install in older trucks 
- Limits owner’s control over trucks 
- Relatively expensive to use 

Driver training  -  -  - inflexibility of program 
- Relatively expensive 
- Some companies use Scania fleet management to do their 
own driver follow-ups. 

Maintenance and repairs 
 

Gnosjö Trafik 
Sävsjö Transport 
Rosenlund Åkeri 
Schenker Åkeri 

- Keeps manufacturer specified emissions level 
- Assurance of standard performance even when trucks 
travel to another area 
 

- Does not cover all maintenance and repair needs 
- Relatively expensive than in-house services and independent 
workshops 
- comparable to insurance and thus includes a risk premium 
- Not flexible with operation schedules 
- Lack of authorised workshops in close proximity 
- Limits owner’s control over trucks 

On-road assistance 
 

All the five 
companies 

- Provides help from nearest source to limit km travelled  
- Provides the right services and spare parts on first 
contact. 

- Relatively expensive 

Ecolution brand  -  -  - not well known 
- use depends on the adoption of all extended services 
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5.3 How Environmental Objectives of Different 
Transporters Affect Their Choice of Environmental 
Initiatives and the Extended Services 

The conceptual framework constructed in the frame of reference (see Figure 2.5) is now used to 
explain how the environmental objectives of transporters determine their environmental 
initiatives.  The three perspectives adopted in analyzing the environmental objectives are used in 
discussing the results of the case studies. These perspectives include; transporters’ approach to 
complying with environmental regulations, stakeholder influence on environmental investments 
and competitive environmental strategies that transporters adopt. 

5.3.1 Transporters Approach to Environmental Regulations  

The most discussed environmental responsibilities discussed by the companies include legal 
requirement to buy more efficient vehicles such as Euro 1-5 (GSGnet, 2009), to use efficient 
energy and to train drivers in CPC models by 2016 (Yrkestrafiken, 2012a). These 

requirements can be described as the minimum environmental legislations that transport 
companies much meet. In addition to these obligations the companies set various self-imposed 
environmental targets for themselves to directly or indirectly reduce CO2 emission. For instance 
every company interviewed has a target to limit the number of kilometers traveled during 
operation and to get maintenance and repair services from the shortest distance in order to 
reduce fuel consumption and hence CO2 emission. The companies also aim to reduce CO2 
directly by using various amounts of biodiesel which is not legally required.  All the companies 
also adopt the ISO 14001 framework to guide in their environmental management and to serve 
as a proof of their environmental commitments.  

The three approaches to environmental regulations discussed in the conceptual framework 
include; non-compliance, minimum compliance and proactive environmental initiatives. Results 
from the study show that the minimum environmental regulations can be met with the basic 
trucks without further environmental initiatives. This implies that all the companies that 
participated in the study adopt the proactive environmental initiatives that exceed their legal 
requirements by their various environmental initiations.  All further efforts made by the 
transporters in achieving higher environmental performances are thus better explained within a 
corporate social responsibility framework and/or environmental competitive framework. 

5.3.2 Stakeholder influence on Environmental Initiatives of Transporters 

Consistent with the findings of Eye for Transport (2008), the results from the current study 
show that different stakeholders influence the environmental choices of transporters differently 
leading to different environmental initiatives and extended service choices. The most influential 
stakeholders identified in the study include; customers, shareholders, employees and the public. 
The effects of the influences of these stakeholders are summarized in Table 5.3. 

Customers, specifically large customers were mentioned by every transporter as an influence on 
its environmental initiatives. Large customers are more exposed to the public than smaller 
customers and this explains why they push for environmental performance from their suppliers.  
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This is consistent with the assertion of Hill and Jones (1992) that the power asserted by 
stakeholders on a particular organization corresponds to how much that organization depends 
on the stakeholders. Customers represent strong influences on transporters for environmental 
performance because they provide the market for transport services and can directly dictates 
their requirements to the transporters. 

 Table 5.3: Stakeholder Influences on Environmental Choices 

Company Influential 

Stakeholder 

Environmental Requirement Chosen Initiatives 

Sandahls 
Gnosjö 
Rosenlund 
Sävsjö 
Schenker 

Customers -proof of environmental commitment 
-independent measurement/certification 
of environmental performance 

-ISO Certification 
 

Rosenlund 
Schenker 
Gnosjö 
Sävsjö 

shareholders -lower cost of operation 
-generate good public opinion 
-generate good political opinion 

-Fleet management 
-Maintenance agreement 
-ISO Certification 
 

Gnosjö Employees  -need for feedback 
-measure environmental performance 
-reward environmental  performance 

-Fleet management 

Sandahls Public -proof of environmental commitment 
-independent measurement/certification 
of environmental performance 

-Biofuel/optimized 
trucks  
-Biodiesel to comply with 
city emission limits 

The results also show a parallel outcome to that of Wolfand and Seuring (2010) where customers 
are not willing to pay for higher environmental performance but base their supplier selection 
criteria on price, quality and timely delivery. In most cases, the environmental requirement of 
customers is for transporters to show a proof of environmental commitment which all 
respondents satisfied with their ISO 1400l certifications.  

The public also exert some influence on environmental choices of transports. The case of 
Sandahls Entreprenad in which two municipalities pay higher prices if biogas trucks are used to 
deliver their services is an example. The municipalities are classified under ‘public’ and not 
‘customers’ because they put forth political motives rather than profit motives in their buying 
decisions. Other public influences include requirement for emission limits in some city areas 
which transporters satisfy by using new engines and biodiesel.  

The results also show employees’ influence on environmental choices of some respondents. In 
the case of Gnosjö Trafik, environmental management is done collaboratively with employees 
with the aim to share any cost savings with them. Employees participate by designing their trucks 
and working together with management on eco-driving targets. Employee participation in this 
way increases the need to objectively measure environmental performance of employees and to 
provide feedback on how much savings is made from their environmental efforts. The fleet 
management system is the chosen method that meets these requirements.
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Another significant influence on transporters’ environmental choices comes from 
shareholders. The aim of shareholders in this regard includes to lower cost of operation, 
generate good public opinion and to generate good political opinion. As the objectives here 
are broad, any green initiatives that can lead to cost reduction or good environmental 
publicity is considered ideal. 

It can be observed from this analysis that external stakeholders such as customers and the 
public are more interested in environmental performance than financial return from 
environmental investment. These stakeholders therefore demand independent proof of 
environmental commitment from companies and require initiatives that are well known to 
lead to high environmental benefits. On the other hand, shareholders and employees are as 
interested in financial returns as they are in environmental performance and thus choose 
solutions that can achieve both.  

5.3.3 Environmental Competitive Strategies of Transporters 

The environmental competitive framework is used to compare the extended services with the 
environmental strategic choices of the case study companies. The purpose of this analysis is 
to explain how correlation or the lack of it between the extended services and environmental 
strategies of transporter affect how these transporters react to the extended services. The four 
competitive environmental strategies proposed by Orsato’s (2006) cannot be used as clearly 
distinct strategies for is this study because it is difficult to separate ‘process’ of the 
transporters from their ‘products’  as required by this framework. This leaves only the ‘lower 
cost’ and ‘differentiation’ dimension of the framework. In relating this to environmental 
initiatives, a company can choose the ‘eco-efficiency’ strategy or the ‘eco-branding’ strategy 
irrespective of whether the strategy is more aligned with transport services or transport 
processes. The eco-efficiency strategy thus describes environmental strategies which reduce 
environmental impacts while transforming costs into profits by identifying hidden 
opportunities for innovation. On the other hand, the eco-branding strategy describes 
environmental strategies that aim to influence customer buying behaviour by investing in 
efficient organizational processes and products and adopting environmental management 
standards and certifications that differentiate a company from its competitors. These 
descriptions allow the environmental strategies of transporters to the classified whether they 
are purposefully stated or not.  

Analysis of the extended services show that most of them fall under the eco-efficiency 
category as shown in Figure 5.1. The extended services that fall within the eco-efficiency 
category include the fleet management system, maintenance and repair services, driver 
training and follow-up services and the on-road assistance services. This is because these 
extended services directly lead to lower environmental impact and lower operational costs. 
On the other hand, the ecolution brand and the CO2 optimization options are best classified 
under the eco-branding category because these services do not directly lead to lower costs but 
they help promote the environmental performance of users. 
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Figure 5.1 Environmental Competitive Alignments of the Extended Services 

Results from the case studies show that all the companies pursue the eco-branding strategy. 
Their eco-branding objectives are however achieved through ISO 14001 certification rather 
than through the ecolution brand. Only Sandahls Entreprenad uses CO2 optimized trucks in 
addition to the ISO 14001 for its eco-branding purposes.  The ISO 14001 is seen as preferred 
eco-branding tool because it is well known to transport customers and that makes it an easier 
option to communicate the environment commitment of transporters. Rosenlund Åkeri and 
Gnosjö Trafik staked clearly that they pursue the eco-efficiency strategy. Both of these 
companies adopt the fleet management system and maintenance and repair agreements on 
different scales and use on-road assistance services from vehicle manufacturers. Schenker 
Åkeri also implements green initiatives aimed at lowering both fuel cost and emissions.  

Even thought truck manufacturers’ extended services mostly gives eco-efficiency competitive 
advantages, the transporters studied are more inclined to the eco-branding strategy. The eco-
branding strategy is more popular because these companies want to appeal to their customers 
who they all consider as a very influential stakeholder group in their environmental initiatives. 
From the perspective of Scania, the current environmental strategic focus of transport 
companies can be viewed as a challenge as well as an advantage. Transporters’ focus on the 
eco-branding strategy can be a challenge because their customers currently appear to be 
satisfied with the ISO 14001 certification. This implies that unless the ecolution package is 
recognized by customers and the public as an indication of a higher environmental 
performance, it will remain difficult to promote the eco-branding aspect of ecolution service 
package. The advantage however is that, the eco-efficiency aspect of the extended services 
can be used to extend or shift the environmental competitive strategy of transport customers.  
This is possible because profitability of environmental investment is still considered a myth by 
some companies and disproving this myth should encourage the adoption of the ecolution 
service package and other extended services in their prescribed form.  
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6 Conclusions 

6.1 Summary of Findings 

An extensive literature review at the beginning of this study revealed that GSCM in the 
automotive industry is mostly limited to the manufacturing of vehicles. However the major global 
environmental impact of vehicles - which is GHG emissions - occurs when vehicles are put to 
use. There is thus a gap between sustainable production of vehicles and sustainable use of 
vehicles because the environment initiates of production are not connected to environmental 
initiatives adopted when vehicles are actually used. To breach this gap, heavy duty truck 
manufacturers such as Scania and Volvo have developed extended services that truck users can 
buy in addition to their trucks to aid environmental initiatives adopted to limit CO2 emissions 
from trucks. This extension of GSCM from truck manufacturing to use requires that extended 
services provided by manufacturers are compatible with the environmental objectives and 
initiatives of truck users which are mainly road freight transport companies (but referred to in the 
study as transporters). The objectives pursued in this study and the conclusions from the 
empirical findings are summarized below;  

Objective 1: to develop a conceptual framework for analyzing the environmental 
objectives of transport companies. 

The conceptual framework summarized in Figure 2.5 is the first contribution of this study and 
this framework is used in the analysis to achieve research objective 4. A review of environmental 
management literature reveals that the environmental objectives of a firm can be influenced by 
three main factors which are; the firm’s compliance approach to environmental regulation, 
influence of relevant stakeholders on the firm’s environmental initiatives and the competitive 
environmental strategy that the firm adopts. These factors are used to build a conceptual 
framework that explains which environmental initiatives a transporter is most likely to adopt and 
how these factors also affect transporters’ choices of the extended services provided by truck 
manufacturers.  

Objective 2: To identify environmental initiatives among transporters and how they 
can be achieved through extended services of truck manufacturers 

Twelve main environmental initiatives were identified among the five transporters that 
participated in this study as shown in table 5.2. Out of these, the use of CO2 optimized vehicles 
is the only pure technological initiative adopted by the transporters with the rest being 
operational/industrial practices that were traditionally done without extended services from 
manufacturers.  An analysis of the extended services from Scania’s perspective however shows 
that ten of the environmental initiatives of transporters can be achieved through the extended 
services provided by manufacturers. The study found that there is compatibility between pre-
existing environmental initiatives and the extended services. For instance, two transporters use 
driver training programs from a third party training provider while at the same time using Scania 
fleet management system to follow-up progress of the drivers. The high level of compatibility 
between the extended services and the environmental initiatives that the transporters adopt led to 
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the conclusion that extended services present an effective link between sustainable production 
and sustainable use of vehicles in the road freight transport industry.  

Objective 3: To find out the environmental impacts that can be realized through the 
extended services 

The overall environmental impacts that extended services are meant to provide from truck 
manufacturers’ perspective is less CO2 emissions from trucks as a result of less fuel consumption 
or switch to biofuel. In addition Scania’s Ecolution label is meant to give a marketing advantage 
to any transporter who adopts all the extended services under the ecolution package. Savings 
made from reduced fuel consumption is expected be more than enough to cover the extra cost of 
using the extended services. The study found that all transporters report reduced fuel 
consumption and reduced CO2 emissions as a result the various extended services they adopt. It 
also found that a transporter which adopts more extended is quick to report profit because the 
extended services have a complementary effects that lead to higher fuel reduction when used 
together. The specific sources of environmental benefits from the extended services are 
summarized in table 5.3.  

Objective 4:  to find out how different environmental objectives of different 
transporters affect their choice of environmental initiatives and the extended services  

The conceptual framework developed under objective one was used to analyze the environmental 
initiatives and extended service choices of the transporters from three perspectives; compliance 
approach to environmental regulation, influence of relevant stakeholders on environmental 
initiatives and the competitive environmental strategies of the transporters.   

From the perspective of compliance to environmental regulations, the study found that all the 
transporters proactively adopt environmental initiatives that go beyond applicable environmental 
regulations. The transporters also consider foreign road freight transport companies which 
operate in Sweden as a threat because these foreign companies have lower environmental 
regulations that give them low cost advantage. The transporters in this study react to this threat 
by adopting environmental initiatives and extended services that give them competitive 
advantages. This implies that the extended services help transporters to achieve environmental 
targets beyond current environmental regulations. 

From the perspective of stakeholders influence on environmental initiatives, the study found that 
internal stakeholders who include shareholders and employees are more interested in 
environmental initiatives that also lead to economic gain while external stakeholders such as 
customers and the public are more interested in environmental initiatives that are proven to lead 
to less CO2 emission. This means that the internal stakeholders influence transporters to adopt 
extended services that give eco-efficiency competitive advantage while the external stakeholders 
influence transporters to adopt extended services that give eco-branding competitive advantages. 
This implies that the success of the extended services in breaching the gap between sustainable 
production and sustainable use of trucks depends partly on the stakeholders which truck 
manufacturers promote the extended services to.  
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From the competitive environmental strategy perspective, the study found that transporters adopt 
two main environmental strategies; eco-efficiency strategy which confers a low cost/high income 
advantage and eco-branding which gives marketing advantages. In comparison, it was found that 
four out of the six extended services studied give eco-efficiency competitive advantages but the 
companies studied are more inclined to the eco-branding strategy. Transporters traditionally 
aimed at marketing advantages with their environmental initiatives because it was not common to 
achieve cost/high income. The implication here is that the eco-efficiency inclination of the 
extended services presents a new opportunity in which transporters can achieve sustainable use of 
vehicle and also make profits from their environmental investments.  

6.2 Managerial Implications 

One managerial implication from this study is the possibility of truck manufacturers entering into 
a full service business which helps transporters to achieve higher environmental performance. 
This leads to the question of whether the environmental benefits of the extended services can be 
sold separately. This foresees a shift to pure service logic where the ecolution service package can 
be provided to customers independent of the core product for with the service were originally 
developed. Therefore a basic requirement for selling the environmental benefits separately is that 
these benefits should not be attached to the product/truck. Since the environmental benefits are 
embedded in the ecolution service package there is the need to be able to sell these extended 
services without the trucks. This possibility was explored by asking whether the companies that 
participated in the case study use some Scania extended services for non-Scania trucks and vice 
versa. The same question was repeated to the Scania dealer, Attiviks, to find out whether Scania 
services are provided to other brands of trucks. 

The results show that only the fleet management system and driver training and follow-up 
program can be sold independent of Scania trucks. The fleet management system can be sold 
separately because the base technology can be easily installed in any truck. For instance, 
Rosenlund Åkeri is considering this possibility in economic terms for all its fleet to use the Scania 
fleet management system.  The driver training program which is partly based on the fleet 
management system can also be provided to any interested customer. The CO2 optimization 
option, Maintenance and repair services and on-road assistance require expert knowledge about 
engine and information system of particular trucks therefore these services cannot be sold 
separately. The implication of this is that the ecolution brand can also not be sold separately since 
it can only be given to transporters who use all services in the ecolution package. 

This study also provides a deeper understanding of the environmental impacts of vehicle 
manufacturers’ extended services in terms of how they help transporters achieve their 
environmental objectives. The findings also explain how different environmental objectives of 
transporters lead to different environmental choices and different extended service choices.  

The finding from this study can help Scania and other manufacturers in the automotive industry 
to better understand the environmental needs of their customers and problems and opportunities 
related to their environmental strategy. Practitioners from other industries will also find it 
valuable to discover how the automotive industry is pursuing environmental initiatives beyond 
the manufacturing process to the marketing function.  
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6.3 Theoretical Implications 

The conceptual framework developed in this study is a contribution to the environmental 
management literature in that it provides a holistic perspective to analysing the environmental 
objectives of business entities. The study also contributes to the GSCM literature in the 
automotive industry specifically on how the customer side of the supply chain can be integrated 
into environmental sustainability efforts that has previously been limited to upstream processes. 
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7 Future Research 

This study has shown that extended services present opportunities that can breach the 
environmental management gap between the production and use of heavy duty vehicles. The 
success of this however will transform the automotive industry and/or the road freight transport 
industry in significant ways that will be interesting to future research. 

One fact that might be interesting for future research – three to five years after this study -  is 
how the problem of incompatibility of fleet management systems from different truck 
manufacturers will be solved. Will truck manufacturers develop compatible versions of the fleet 
management systems, will transporters develop information systems that combine the different 
systems, switch all vehicles to only one fleet management system or switch to only one brand of 
trucks? Obviously adopting any of these options will have significant implications for both truck 
manufacturers and transporters. 

It will also be interesting to research future trends in competitive environmental choices of 
transporters. Will competition shift from being dominated by eco-branding strategies to eco-
efficiency strategies as a result of increased adoption of the extended services which give low 
cost/ high profit competitive advantages? And does this mean that internal stakeholders will 
become drivers for environmental investment in an industry which has experienced lots of 
pressured from external stakeholders? 

This study has investigated transporters operations, which indicates that savings from using the 
extended services outweigh their extra cost. However, the exact value of cost verses saving from 
the extended services was not the focus in the study.  Future research can therefore be conducted 
to statistically measure the exact amount of emission reduction and operational cost savings that 
can be achieved through the adoption of the extended services in comparison with the cost of 
adopting the extended services.  

Finally, it would be interesting to see how truck drivers react to the use of new technologies 
under the extended services. On one hand, drivers will be well equipped through the driver 
training programmes. In addition, the preventive maintenance services that keep trucks in good 
condition and the possibility to be rewarded for driving in environmentally friendly manner may 
increase job satisfactions and resultant acceptance of the extended services among truck drivers. 
On the other hand, truck drivers may find the constant monitoring under the driver follow-up 
services and the fleet management technology as uncomfortable and pressurising. Potentially they 
will beat the service system by improving it further or beat it by cheating. An exploratory study is 
needed in order to learn more about the driver’s role in this context.  
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9 Appendices 
 

9.1 Appendix 1: Interview Guide 

The following questions were used as a guide throughout the interviews. 
 
COMPANY BACKGROUND 
1. Describe your company and your business in brief? 

a. Organizational information  
- Ownership: Private/Public 
- Management: Family/Professional 
- Customers: Industrial/Private; few or many customers 
- Type of Trucks: Light duty/Heavy duty 
- Brand of Trucks in Fleet: Volvo, Scania etc 

b. Changes (e.g. partnerships, acquisitions etc.) 
c. Problems and challenges which your company/business faces (e.g. competition in the 

market, increasing environmental concerns, rules and regulations) 
d. Financial status (e.g. turnover and growth rate) 

 
2. What is your job position? 

a. Responsibilities, background etc. 
 

EXTENDED SERVICES 
3. Which services do you buy from truck manufacturers (or independent service providers) and 

which ones you provide yourself? 
a. CO2 optimised specification  
b. On road assistance 
c. Repair services 
d. Driver Training  
e. Driver Follow-up  
f. Maintenance service contracts  
g. Environmental/ carbon footprint analysis and report  
h. Fleet management 
i. Other 

 
4. Have you had any changes in these outsourced services lately? Change in services or 

providers? 
5. What problems and opportunities do you have from outsourced services compared to doing it 

yourself? 
6. Which specific services are provided for your different categories of trucks eg services for Scania 

trucks, services for Volvo trucks etc. 

7. What are your experiences of vehicle manufacturers services related to operational efficiency 
and environmental concerns? (Problems, opportunities, recent changes in service choices) 
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8. Can you name specific environmental benefits that you get from your outsourced services? 
Eg Increase life span of vehicles, fuel consumption, reduced emissions etc 

 
9. If you are not using any services today provided by your vehicle manufacturer, what are the 

reasons for this? 
10. What aspects would get you to consider the possibility of buying extended services from e.g. 

Scania or Volvo in the future? 
ENVIRONMENTAL WORKS 
 
11. How do you make your operations more environmentally friendly?  

Eg. Operation manual/ guide for drivers, environmental policy 

 

Compliance Approach to Environmental Regulations 

12. What legal environmental requirements does your company have to fulfill? 

13. How do you comply with these regulations 

14. Do you have specific CO2 emission targets eg for long distance drives and city logistics?   

15. How do you measure the environmental performance of your trucks?  

 

Stakeholder Influence on Environmental Initiatives 

16. What means the environmental strategy to your employees, customers, public relations, suppliers 

 

Competitive Environmental works 

17. Do you offer distinct service packages for your customers or you offer pure transport services? 

18. How are your green initiatives profitable?  

- Do they lower cost of operation?  

- Or do they provide a marketing advantage? 

19. Do you charge high/low prices based on your environmental performance? 

(eg Higher prices because of lower emissions or lower prices because of lower operating cost) 
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9.2 Appendix 2: Selection Process of Case Study Companies 

 
 

 

 

 

 

 

 

Filtering Criteria: Industry 
Keywords: Haulers, Express 

delivery services, freight transports, 
road transport 

Number of Firms: 20 198 
 

 
 

Filtering Criteria: Geography 
Keyword: Jönköping 

Number of Firms: 615 
 

 
 

Filtering Criteria: Company Type 
Keyword: Limited Company 

Number of Firms: 431 
 

 
 

Filtering Criteria: Company Size  
Keyword: Number of Employees 

20-200  
Number of Firms: 35 

 

Cases: Purposeful Selection 
Criteria: Companies which use 
extended services 
Number of Cases: 5 
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9.3 Appendix 3: EU Emission Standards 

The following tables contain a summary of the emission standards and their implementation 
dates. Dates in the tables refer to new type approvals; the dates for all type approvals are in most 
cases one year later (EU type approvals are valid longer than one year). 

Table 1: Emission Standards for Diesel Engines 

 

Source: GSGnet, (2009) 

 

Table 2: Emission Standards for Diesel Engines 

 
Source: GSGnet, (2009)  


