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Abstract 

The transport industry is in the middle of a conceptual shift driven by delivering the targets set by the 

Paris Agreement. Proactive heavy-duty vehicle companies seek to further gather knowledge in a 

structured way on environmental impacts of its products and services. The method to be implemented 

is Life Cycle Assessment (LCA). For implementation of LCA certain organisational and operational 

factors pre-requirements need to be addressed. The study takes key factors of Life Cycle Management 

(LCM) as a framework for assessing the readiness of Scania CV AB to implement LCA. Said key factors 

of LCM are analysed through company-based case study observations and literature review. The results 

indicate the company is in the process of introducing majority of the key factors of LCM. The case study 

tested the possibilities of the company for LCA, and attempted second phase of LCA, Life Cycle 

Inventory (LCI). The greatest challenge to LCA is low availability and format of data for LCA. However, 

the case study deeply tested the data limits and offers good insight in actions to be taken.  
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Life Cycle Management as framework for successful Life 

Cycle Assessment implementation in the commercial 

vehicle industry 

Introduction 

After a long period of ignoring the environmental capital and exploiting the environment, a long-

overdue shift in thinking has been happening worldwide. The business-as-usual model has been 

recognised to no longer fit the global economy, as the consequences of human behaviour and pushing of 

planetary boundaries has been widely recognised and adopted. The business-as-usual approach begun 

with Industrial revolution in the 18th century and kept gaining momentum to this day (Lavelle, 2017). 

The technology has brought the humanity from one billion population at the beginning of the 19th 

century (1804) to over seven billion 200 hundred years later (2012) (The World Bank, n.d.). This 

increase in population is an overwhelming stress for the planet, especially because the progress is based 

on utilization of fossil fuels (Klum and Rockström, 2012; Rockström et al., 2017). All world forces have 

coal and oil to thank for their influence and rapid development (Klum and Rockström, 2012; Rockström 

et al., 2017).  

Today, two hundred and fifty years1 after the beginning of the Industrial revolution, the planet has been 

pushed over its limits and consequences such as climate change is widely recognised and starting to be 

acted on (Klum and Rockström, 2012; Rockström et al., 2017; The Editors of Encyclopaedia Britannica, 

2018). Nations are recognising the need to move away from fossil fuels through the Paris Agreement2, 

and work towards basing new development on renewable energy sources (UNFCC, n.d.). China and 

middle- and low-income countries are driving the investment in renewables, with high-income 

countries decreasing the pace of investment (Frankfurt School, 2017; Lieberman, 2018). 

While nations are leading the way, business is right behind them, sharing the vision. The traceability of 

supply chain, health and safety of the employees as well as the environmental stewardship are only 

some of the critical areas in which (multinational) companies work tirelessly on to stay competitive. The 

global stand on sustainability is so strong that after the U.S president Donald Trump announced 

withdrawal of the U.S. from the Paris Agreement, U.S. based companies still put mitigating of carbon 

emissions as their main priority and confirmed commitment to the Agreement (Han, 2017). 

The transport industry, as the industry in focus of this study is a critical factor for global sustainability. 

Transport in 2015 emitted 24% of the world’s CO2 emissions, out of which road transport accounts for 

70% of emissions out of which heavy duty vehicles cover 25% and other road transport 75% (European 

Commission, 2016; European Parliament, n.d. IEA, 2017). Considering the large environmental impacts 

of the industry that still today runs on diesel and gasoline, the true mitigation of environmental impacts 

can only be achieved with a conceptual change of the entire industry. The beginning of this is already 

visible with biofuels and battery electric vehicles penetrating the global markets. In 2016, six leading 

                                                             

1 Industrial revolution is a historic period from 1760 to 1840 (The Editors of Encyclopaedia Britannica, 
2018). 

2 Paris Agreement is a global agreement to keep the global warming at well under two degrees Celsius 
over pre-industrial levels (UNFCC, n.d.). 
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countries in electric vehicle (EV) sales had had market share of 1%, and 750,000 EVs were sold globally, 

up from 500,000 in 2015 (IEA, 2017b).  

The transport industry is clearly undergoing the greatest conceptual shift since its beginning. Electrical 

vehicles have made a comeback, and the public is turning to them in hope to mitigate global warming 

and keep the temperature rise well below 2 degrees (TE, 2018; UNFCC, n.d.) . While electric cars are 

slowly but steadily expanding their market share, electric heavy-duty vehicles have only had their first 

appearance in the end of 2017 (Daimler, n.d.; IEA, 2017b; Tesla Semi, n.d.).  The ongoing conceptual 

change is changing the relationship with the environment. Now there is a chance to move on from the 

reactive approach of the past, and design new vehicles with electric powertrain with a proactive 

approach, knowing how this conceptual change will affect future potential environmental impacts of 

their products (Broch et al., 2015; Traverso et al.,2015).  

Scania, the company in this case study, has over 40,000 employees worldwide, has sold over 100,000 

heavy duty vehicles and buses in 2017 and strives to be “the leader in sustainable transport” (Scania 

Group, 2018). The three pillars of the company’s sustainability are 1) energy efficiency, 2) alternative 

fuels and electrification and 3) smart and safe transport (Scania group, 2018). However, it is accepted 

that only little over 20% of the company’s emissions will be mitigated with vehicle and system 

optimisation (Scania CV AB and McKinsey &company, 2018). The calculated savings are related to 

enhanced vehicle properties like improved engine efficiency, expanded range (fuel savings), light 

weighting, control system savings, aerodynamics, as well as additional system services. The system 

services which cause optimisation of driving are in the company called “Ecolution by Scania”. Under 

Ecolution by Scania company offers optimised specifications for different applications, services aimed 

at driver education and optimised maintenance. 

Remaining overall reduction can only come from a conceptual shift in the product portfolio. 

Rockström’s carbon law, by which carbon emission should be halved every ten years, to reach fossil free 

transport by 2050 means the internal combustion powertrain cannot be considered as one of the 

solutions for fossil free transport (Rockström et al., 2017). Various technologies are still in the running 

for the new front runner of sustainable transport concept, like battery electric vehicles, fuel cells and e-

fuels
3
, to name a few. However, whichever technology presides, the effects of the change will be 

important, both on component and business model level. 

For a company to make the right choices and improve overall sustainability, the management system in 

place must reinforce it. One example is Life Cycle Management. Life Cycle Management (LCM) is a 

flexible business system with environmental performance at the core (Life cycle initiative, n.d.).  LCM 

focuses on the entire life cycle of products and covers the entire business from manufacturers to 

supplies and retailers, providing a wholesome overview of a system’s influence on the environment (Life 

cycle initiative, n.d.). Study investigates the status of LCM in Scania, through the process of Life Cycle 

Assessment. 

Life Cycle Assessment (LCA) is a well-established method for assessment of environmental impacts. 

LCA is a quantitative method for calculating potential environmental impacts of a product and service, 

throughout the entire life cycle (Curran, 2013). The aim of the method is to assess environmental 

impacts and to detect potential environmental impacts of each life cycle stage, but also to compare two 

or more products or services (Curran, 2013). The method is widely applied by a variety of industries and 

academia. Same is the case for the light-duty vehicle industry, but in heavy duty industry, while there 

                                                             

3
 E-fuels are synthetic fuels produced with hydrogen from the excess of electricity. (Pengg, n.d.) 
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have been frontrunners, LCA has not become standard practice as it has for light-duty vehicles 

(Sonnemann and Margni, 2015; The Volvo Group, 2017). 

The LCA method is a good fit because it allows companies to benchmark their own products and 

processes (Baitz, 2015). The case study company has conducted several “well-to-wheel” studies, as well 

as LCAs, but all within bigger industry initiatives, not independently. The ultimate goal of the company 

is to start conducting full LCAs with company-specific non-generic data, with no cut-off criteria and 

truly have knowledge of their environmental impacts from as early as concept development phase. For 

this to take place, certain organisational and operational structures within LCM framework have to be 

in place, to enable the LCA (Ritzén et al., n.d.).  

The thesis will investigate the current and needed organisational and operational structures within 

framework of key factors for Life Cycle Management (LCM). The LCM case study is focused on the 

process of LCA of a hybrid (HEV) and battery electric vehicle (BEV).  
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Goal and scope of the study 

The goal of the study is to assess necessary organisational and operational requirements for successful 

LCA conduct in a multinational company in commercial vehicle transport industry. More specifically, 

to, develop a comprehensive framework for LCM and apply it on the company through an LCM case 

study, with LCA as the studied process. The scope of the study is defined by being conducted in 

commercial transport company, developed LCM framework and an LCA on HEV and BEV.  

Organisational structures are defined in this report as corporate structure, assigned responsibility and 

communication among employees and management. Operational are on the other hand considered to 

be crucial company mechanisms and processes like data flows and product development process. 

Theory 

The required theoretical knowledge is provided under this heading and tries to ensure full 

understanding of the terminology and methodology used in the study for a wide audience of readers. 

Life Cycle Assessment (LCA) is a method for assessing potential environmental impacts of products or 

services, taking in account their entire life cycle in accordance with ISO14040 and has four obligatory 

parts, as shown in Figure 1: goal and scope definition, life cycle inventory (LCI), life cycle impact 

assessment (LCIA) and interpretation (Curran, 2013). As mentioned before, LCA is an iterative method, 

as seen in the Figure 1 below. 

 

Figure 1. Life Cycle Assessment stages and possible applications. 

LCA covers everything from material extraction, through production and use, down to end-of-life and 

recycling. This iterative method ensures the total potential environmental impacts are accounted for, 

instead of simply shifting the impacts down or up in the product chain, only ostensibly reducing total 

potential environmental impacts (Curran, 2013). Advantages of are LCA are: support for investment 

strategy, to optimise existing and/or future processes, for risk assessment of supply and product value 

chain, benchmarking, defining environmental targets and identifying main polluter stages/activities in 

the life cycle (Curran, 2013; Del Duce et al., 2013; European commission, 2010). On the other hand, 
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LCA is very resource intensive, time consuming and complicated to conduct on the overall (Curran, 

2013).  

 

Figure 2. Life Cycle Thinking, the mindset. LCT is a holistic system’s perspective considering all 
environmental impacts a company has control of, through the entire life cycle. Life Cycle Management, 
the environment. LCM starts from LCT and is a business management model for integration of product 

value chain actors and environmental considerations. Life Cycle Assessment, the method. LCA is a 
method for quantifying environmental impacts of a service or product over the entire life cycle and in a 

business,  environment is greatly enhanced by LCM. 

Life Cycle Management (LCM) is a business management concept integrated with Life Cycle Thinking 

(LCT) and its holistic consideration of environmental impacts of a system (product, company, etc.) 

(Figure 2). LCM gathers all actors in a business environment (purchasers, manufacturers, suppliers, 

retailers, etc.) and applies an integrated management system with environmental impacts as part of 

operations (Life cycle initiative, n.d.). “Key factors of LCM” are what Nilsson-Lindén et al. (2014b), refer 

to as eight “critical success factors” for successful LCM implementation and are used as the framework 

in this study. Key factors of LCM are: top management support, communication and interaction, 

integration across functions, part of everyday practice, alignment with business strategy, knowledge of 

LCM, holistic environmental approach and collaboration of product chain actors. All relevant 

knowledge obtained during the study has been found to fit well with the framework, but also covers all 

areas of interest. To truly grasp the organisational and operational key factors of LCM that will 

influence LCA, a case study LCM was conducted with LCA as observed process.  

Methodology 

The study has an interpretative approach with which key factors of LCM are observed and reported 

through the case study in the company. The decision to make a qualitative assessment of the LCM in the 

company derives from recognition that the company organisational and operational structures are not 

configured for LCA which is company’s ultimate goal. As Nilsson-Lindén et al.  (2014b) state, sole focus 

on organisational (corporate) structure can detach the individual personal experience from the study 

Life Cycle 
Thinking 

Life Cycle 
Management 

Life Cycle 
Assessment 
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results, which is why operational structure and employees’ perspective account for an essential study 

focus. Author takes a practice oriented-approach with conducting LCM case study in the company. The 

study is developed through an abductive approach, with theoretical knowledge intertwined with 

practical findings. 

Firstly, a literature review was done to investigate in depth Life Cycle Thinking, 

Life Cycle Management, Life Cycle Assessment and sustainability trends in 

automotive industry. Literature review has been extensive, and it can be 

summed up in two categories: theoretical and practical. Theoretical literature 

has LCM in focus, followed by all other sources regarding management in 

multinational companies, and in relation to environmental governance 

(Arvidsson et al., 2017; Baitz, 2015; Blomberg and Werr, 2006; Brook and 

Pagnanelli, 2014; Curran, 2013; Herrmann and Moltesen, 2015; Miah et al., 

2017; Nilsson-Lindén et al., 2014a; Nilsson-Lindén et al., 2014b; Paulin, 2013; 

Ren and Su, 2014; Sonnemann and Margni, 2015). Practical literature focused 

on LCM and LCA implementation, especially in the area of electromobility 

(Broch et al., 2015; Goldman, 2017; Golicic and Smith, 2013; Hannon et al., 

2016; Hawkins et al., 2013; Majeau-Bettez et al., 2011; Nordelöf et al., 2014; 

Notter et al, 2010; Ritzén et al., n.d.; Traverso et al., 2015). As LCA as a method 

has been applied for many years in personal vehicle industry, extensive research 

on different vehicle components and assemblies has been done.  

The review results in adopting the eight key factors for successful implementation of LCM by Nilsson-

Lindén et al. (2014b) as the framework of the study. The key factors of LCM are: knowledge of LCM, 

integration across functions, collaboration of product chain actors, communication and interaction, part 

of everyday practice, holistic environmental approach, alignment with business strategy, holistic 

environmental approach and top management support (Nilsson-Lindén et al., 2014b).  

Each factor is further developed by the thesis author, through extensive literature and observations 

gathered during author´s time in the company. The literature for development of each factor was 

strongly influenced by the observations made during the case study, amplifying the abductive approach. 

More specifically, the framework is tested through an LCM case study in the company, on the process of 

LCA. LCA process in the case study includes first two LCA phases, the goal and scope definition, and the 

life cycle inventory (LCI). The limitation to goal and scope definition and LCI stem from data flows not 

being configurated for LCA. After the key factors of LCM are appropriately investigated through 

literature, the case study shows on a practical example which organisational and operational obstacles 

need to be solved to successfully conduct LCA in the company. 
The case study on LCM was conducted in Scania over the course of five months. In the first month the 

author was engaged as part of the sustainability team within purchasing department, participating in 

everyday activities, from weekly team meetings to visits to Tier 1 suppliers. This has provided a deeper 

insight in what purchasing, as the frontline towards suppliers considers as core sustainability issues, but 

also which mechanisms are used for assessing sustainability performance of said suppliers. The 

following four months the author joined Fuel consumption team in Research and development 

department. Here she was again engaged as a full-time participant, with access to experts working with 
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LCM, LCA and sustainability in general. The findings were obtained through observing LCA as future 

process in the company. Collected findings are a collection of informal interviews, discussions, 

workshops and everyday observations using LCA as the core process of discussion. The LCA process 

observed is an LCA of hybrid (HEV) and battery electric heavy-duty vehicles (BEV). The process was 

followed-up to the LCI phase. 

The “Knowledge of LCM” key factor is developed with Paulin (2013) and Blomberg and Werr (2006). 

They define knowledge as such and develop the company need to diversify knowledge generation to 

external inter-organisational projects and internal individual knowledge (Blomberg and Werr, 2006; 

Paulin, 2013). “Integration across functions” on the other hand is developed with internally used 

product development process and internally used technical “vehicle properties”. Next, “Collaboration of 

product chain actors” puts stronger focus on actual LCA (goal and scope definition and life cycle 

inventory phase) and the change management it entails. “Communication and interaction” key factor 

recognises the need of connecting the individuals working in LCM- and LCA- related field and 

introduces the idea of starting a “Community of Practice” as an informal platform for improving the 

organisational corporate links and operational data flows in the company. “Part of everyday practice” 

key factor builds further on change management and addressing the possibly stressful situations early-

on, reducing the risks. Hartmann et al. (2018) and Blomberg and Werr (2006), stress the need for active 

inter-organisational projects and environmental munificence in the “Holistic environmental approach” 

key factor. The remainder of key factor aspects are developed through the presented company’s 

environmental reporting, Key Performance Indicators and internal “vehicle properties”. “Alignment 

with business strategy” key factor is developed with Brook and Pagnarelli (2014) as input. They present 

the need for comprehensive innovation sustainability portfolio, while thesis author adds the 

implementation of LCA as observed beneficial input. Last key factor, “Top management support”, 

investigates the role of top and middle management in change management with Child (2015) and 

Nilsson-Lindén et al. (2014b). 

The goal and scope definition and LCI phase of LCA are conducted by the author, as the central process 

for evaluation of LCM in the company. The Bill of materials (BOM) was obtained for a HEV and BEV 

produced vehicles. The decision is to observe a comparative, attributional and prospective LCA, to grasp 

a wide range of organisational and operational structure obstacles. LCI is done in collaboration with 

material data experts, designers, purchasers and suppliers. However, the LCI data collection is not 

successful and reasons are analysed in detail in Results section.  
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Results 

In introducing LCA in a new environment, certain organisational and operational structures need to be 

in place. These structures are also the core of Life Cycle Management (LCM), from which follows that 

for a company to successfully conduct LCA, LCM practices must be implemented. The framework of this 

study are key factors of LCM, developed by Nilsson-Lindén et al. (2014b) (Figure 3). The thesis further 

develops factors with “Factor aspects” which are a product of informal interviews and personal 

observation during case study in the company. Each factor represents an essential perspective, process 

or activity through which LCM can be successfully implemented. “Factor aspects” are breaking down 

the key factors down to smaller segments. They provide an insight in interconnectivity of all key factors, 

and how LCM should be implemented on all levels, across the product value chain and cross-company, 

to deliver the organisational structure and operational tools and processes, to conduct LCA. 

 

Figure 3. Key factors of Life Cycle Management 

The case study shows the company is involved in many individual and only partially-coordinated 

projects. It shows that potential for fully developing LCM is present. Results are given with the structure 

theory-case study observations-table of summarized findings. Firstly, the theory relevant for the key 

factors in question is presented and discussed. Then, the case study observations are reported and 

development of “Factor aspects” is described. Lastly, the results from analysing each key factor are 

presented in a form of a table. Each factor is broken down to “Factor aspects” (disaggregated 

factors/segments), “Definition” of “Factor aspects” (in depth explanation), “Status” in the company 

(Fulfilled/Possibly fulfilled/Not fulfilled), “Comments” (reflecting on the specific company situation) 

and “Opportunities” (observed potential suggestions for company to implement). 

Knowledge of LCM 

Integration across 
functions 

Collaboration of 
product chain 

actors 

Communication 
and interaction 

Part of everyday 
practice 

Holistic 
environmental 

approach 

Alignment with 
business strategy 

Top management 
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Knowledge of LCM 

Theory 

Implementation of new processes and activities requires new knowledge. The knowledge in question 

could already be present in the company, but not utilised for this specific process, or it needs to be 

acquired from external sources. Either way, steps must be taken for the knowledge to be coupled with 

new practices. For full understanding of all challenges of knowledge dissemination in multinational 

corporations this study turns to the doctoral dissertation of the same name by Dan Paulin (2013). He 

makes five criteria for defining knowledge. Firstly, knowledge as such must be defined. Paulin (2013) 

differentiates data, information and knowledge, as progressive terminology. Data is objective fact, raw 

material, which can be used in different context for different purpose and be given different relevance. 

Information is data with context, and as such is more limited and specific. Lastly, there is knowledge 

which is defined as follows by Davenport and Prusak (1998): “Knowledge is a fluid mix of 

framed experience, values, contextual information, and expert insight that 

provides a framework for evaluating and incorporating new experiences and 

information. It originates and is applied in the minds of knowers. In 

organizations, it often becomes embedded not only in documents or 

repositories but also in organizational routines, processes, practices, and 

norms.”.  

Secondly, Paulin (2013) states the context of knowledge can be objective and subjective, where objective 

is related to packaged, ready-to-use knowledge present in companies, and subjective ties the knowledge 

inseparably to the person it comes from and context its acquired in. Third criterion of distinction tacit 

and explicit knowledge. Explicit knowledge is formalised, coded and objective, while tacit knowledge is 

intangible, instinctive and can make the competitive advantage (Paulin, 2013). The new technology 

strongly relies on a mix of pre-existing formalised objective knowledge and subjective knowledge that is 

characteristic for emerging technologies. Fourth criterion is regarding the interaction of knowledge: 

inter-organisational, intra-organisational, group and individual knowledge (Paulin, 2013). Looking at 

this criterion, study finds all four levels to be necessary for knowledge on LCM to flourish and take-off 

in a company, but also industry. Last criterion for Paulin (2013) is utilisation of knowledge. Here he 

challenges the companies to utilise already available knowledge in order to produce a new competitive 

product. The overall presentation of definitions and challenges presented by Paulin (2013) provides a 

holistic overview of problems in knowledge management in multinational companies and is highly 

relevant for the study. The aforementioned criteria are integrated in “Factor aspects” of “Knowledge of 

Life Cycle Management” key factor. 

Blomberg and Werr (2006) in their “Boundaryless Management” tackle the advantages and 

disadvantages of receiving, providing and generating knowledge outside of the company. They draw 

distinction between four different types of inter-organisation collaboration: learning in alliances and 

joint ventures, collaboration in industrial networks, geographical clusters and innovation systems, and 

social networks and communities of practice. These four types of inter-organisational collaborations 

indicate various advantages, such as expanding company’s knowledge, gathering knowledge of specific 

skill, learning to handle inter-organisational collaborations, and generating knowledge, on the other 

hand, company could be exposed to exploitation and ultimately loosing knowledge on which one 

competitiveness relies on. 
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Case study observations 

Knowledge of Life Cycle Management is present throughout the company, but mostly not under the 

same terminology. Following terms are used to describe LCM-related activities and processes: life cycle 

thinking, sustainability, well-to-wheel, cradle-to-grave, lean processes, etc. This indicates that while life 

cycle thinking is widespread, it is also in an early stage of implementation. Accordingly, together with 

vast explicit knowledge following everyday operations, individuals working on LCM are displaying large 

tacit knowledge. Interview and everyday observations explain this with higher degree of freedom (new 

area, ongoing learning) and applying new-made knowledge on existing operations.  

Knowledge is coming from multiple sources, across different levels. The company is a member of the 

Volkswagen Group, and as such forms Volkswagen Truck & Bus. This alliance is conducting a joint 

research, more specifically, an LCA of long-haul trucks. The company is also a lead partner in DRIVE 

sustainability, automotive industry initiative with the goal to improve supply chain sustainability. JEC 

research (Joint Research Centre-EUCAR-CONCAWE collaboration) is another initiative, but with focus 

on well-to-wheel emissions. On the academic side, the company is participating in ECO2 laboratory at 

KTH-Royal Institute of Technology and also in Swedish Life Cycle Centre. On the overall, the company 

is active in creating and sharing knowledge, in the industry, but also in academia. Knowledge is being 

disseminated also on the intra-organisational level, example of which is education of purchasers in 

sustainability of the supply chain. Next, company has formed a group for LCA performing and is 

working towards linking all positions important for LCM and LCA, with sharing knowledge as one of the 

objectives. Lastly, company has been investing in individuals, to equip them with knowledge to perform 

LCA. Utilisation of knowledge is ongoing through performing the first LCA and implementing LCM 

aspects in parallel. 

A summary of most important aspects of knowledge in LCM are presented in Table 1 below. The 

“Comment” section of the table provides examples from the company, but also points out obstacles in 

further work.  
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Table 1. Analysis of key factor " Knowledge of Life Cycle Management" 

Key factor of 

LCM 

Factor aspects Definition Status Comment Opportunities 

Knowledge of 

Life Cycle 

Management 

Inter-

organisational 

knowledge 

Participation 

of the 

company in 

industry 

projects and 

initiatives 

Fulfilled The company is 

present in multiple 

project and 

initiatives, 

covering wide 

spectre of life cycle 

related topics 

Identifying gaps 

in knowledge 

and entering 

new projects 

Intra-

organisational 

knowledge 

Educating 

colleagues in 

the company 

Possibly 

fulfilled 

Positive examples 

of ongoing 

education 

(purchasing), 

however not all 

relevant 

departments are 

on this level of 

knowledge sharing 

Replicating the 

positive example 

set by 

purchasing and 

applying it to 

other company 

departments 

Group and 

individual 

knowledge 

Resources 

available to 

relevant 

positions for 

knowledge 

generation 

Possibly 

fulfilled 

Education has 

been provided for 

people working 

with LCM, 

however no future 

plan for coherent 

education 

Create education 

plan coherent 

with business 

strategy and 

environmental 

approach 

Knowledge 

utilisation 

Connecting 

the company 

goals with 

specific 

processes and 

activities 

Possibly 

fulfilled 

Positive examples 

of knowledge 

utilisation exist, 

however only on 

small-scale 

Creation of 

“Community of 

Practice” (see: 

“Communication 

and 

interaction”) 

 

Fulfilled  Possibly 

fulfilled 

 Not fulfilled  
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Integration across functions 

Theory 

For a multinational company to run smoothly, majority of processes are standardised to be performed 

equally across company. The same is valid for the case study company. The standardised product 

development process (PDP) is the core of their business and operations. Every product and service 

follow it, and company relies on the process working properly. PDP is a circular process made 

consisting of three arrows (Figure 4).  

 

Figure 4. Product development process in Scania. 

First is the yellow “Predevelopment” arrow with three parts: research, advanced engineering and 

concept development. To be competitive company must constantly work on innovative solutions 

through research in combination with advanced in-house engineering. These two are the drivers of the 

“Concept development”. Concept development process is about answering the customer demand with 

advanced technology. Possible solutions are analysed and discussed, as well as risks. Following the 

decided concept, expert group continues to work on risk minimisation and concept investigation. 

Concept preparation is coupled with a business analysis and results are presented for an executive 

decision. Yellow arrow is followed by a green “Product development” arrow. Green arrow in a process of 

taking the concepts and translating them in actual products and industrialising process. Lastly, there is 

the red “Product follow-up” arrow. Its task is to maintain the current product portfolio and implement 

customer feedback by updating the current products and services. 

Another mechanism of tracking product development is technical “vehicle properties”. There are eight 

and they present the very core of vehicle assessment throughout the product development process 
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(PDP): fuel economy, load-carrying capacity, repair- and maintenance cost, uptime, active safety, driver 

environment, environmental performance and engine power. Fuel economy and environmental 

performance could be characterised as having direct impact on sustainability, and load-carrying 

capacity as indirect impact. The properties are iterated multiple times through the PDP. LCA results 

could be integrated with vehicle properties for ensuring the quantified environmental impacts are 

embedded in the product development before the product is formed and the opportunities to make 

changes are inconsiderable. 

Case study observations 

The vision of the company is to have Life Cycle Thinking and Life Cycle Management included in all 

stages of product development. Each stage has different expectations from implementing LCM. Yellow 

arrow allows for the greatest influence over the final configuration of the product or service. This is also 

where LCA team is operating from. However, at this stage in the process occurs “eco-design paradox” 

shown in the Figure 5 below. 

 

Figure 5. Eco-design paradox, re-created from Poudelet et al. (2012). 

The eco-design paradox describes product development process where the greatest influence is in the 

early stages, but the knowledge is very scarce and limits the analysis dependent on data availability, as 

shown in Figure 5. Furthermore, LCA results would preferably be used for educated choices between 

technologies, materials and processes in the yellow “Concept development” arrow, but due to “eco-

design paradox”, LCA possibilities are very limited here, as will the case study findings show in 

“Collaboration of product chain actors” key factor. Therefore, LCA data requirements are more likely to 
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be contented with green “Product development” arrow projects. Red “Product Follow-up” arrow has 

access to feedback from customers which can be used as input to LCA, and data gathering regarding 

usage and end-of-life. The use of operational (real life) data would provide more accurate data 

concerning consumption, performance and actual emissions. On the other hand, an exceptionally 

interesting life cycle stage for heavy-duty industry is end-of-life. There is very little known about the 

products after they leave the hands of the first buyer. The very duration of the lifespan is uncertain and 

having knowledge on it would greatly increase LCA quality. 

Once implemented, LCA will draw data and resources from all over PDP, but it will also be providing a 

service to multiple internal customers along PDP. The potential of LCA is different for PDP arrows. Its 

significance for yellow arrow lies in providing another input to decision-makers on sustainability 

portfolio, business strategy and weighting different product and service concepts altogether (see 

“Alignment with business strategy”). In green “Product development” arrow, LCA represents added 

value for our customers, strengthens the sustainability image and provides deeper insight in design 

parameters affecting environmental impacts.  Feedback from red arrow gives input to be used for 

weight and cost optimisation, throughout the product development process. 

Input to LCA team starting from yellow down to red arrow is expected from data experts, purchasers, 

designers and customers, among others. To recognise their role in this information gathering, LCM 

could rely on LCA team and individual sustainability experts, to see both LCA data requirements and 

LCA opportunities. 

The Table 2 below is divided in accordance with PDP, but important to keep in mind is that most 

positions in the company cannot be placed in a single arrow, they usually operate over two or more 

arrows of PDP. Which is why individual teams and positions have not been addressed in this key factor 

but are in the following “Collaboration of product chain actors”. 
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Table 2. Analysis of key factor "Integration across functions" 

Key factor 

of LCM 

Factor aspects Definition Status Comment Opportunities 

Integration 

across 

functions 

Yellow 

“Concept 

development” 

arrow 

LCA used in 

decision-

making on 

concepts 

Not 

fulfilled 

During case study, an 

attempt was made to 

conduct a prospective 

LCA with emerging 

technologies (HEV and 

BEV, see: 

“Collaboration of 

product chain actors”) 

which was 

unsuccessful due to 

lack of available data 

(eco-design paradox) 

Specify LCA 

data 

requirements 

in concept 

development 

to purchasers 

and designers; 

embed LCA in 

vehicle 

properties 

Green 

“Product 

development” 

arrow 

LCA used for 

product and 

service 

assessment of 

potential 

environmental 

impacts, for 

commercially 

available 

products 

Possibly 

fulfilled 

LCA team recognised 

the need to start with 

built complete 

products; no full LCA 

has been done 

If modular 

approach to 

vehicle design 

is applied in 

LCA, it would 

allow for 

smaller 

projects to be 

used as inputs 

in full vehicle 

LCA; embed 

LCA in vehicle 

properties 

Red “Product 

follow-up” 

arrow 

Input to LCA 

regarding 

driving cycles, 

end-of-life, 

recycling rates. 

Not 

fulfilled 

Focus has not yet been 

on red arrow projects. 

Raising 

awareness of 

LCA through 

workshops 

and seminars; 

embed LCA in 

vehicle 

properties 

Fulfilled  Possibly 

fulfilled 

 Not fulfilled  
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Collaboration of product chain actors 

Theory 

As mentioned beforehand, LCA has four parts: goal and scope definition, life cycle inventory (LCI), life 

cycle impact assessment (LCIA) and interpretation (Curran, 2013). Each of these parts has providers 

and customers (Del Duce et al., 2013). Providers for goal and scope will be the internal LCA 

commissioners, LCA team, and experts on the system in question. For LCI providers will be data 

experts, designers, purchasers and suppliers. LCIA will however be decided in part by commissioner 

(initial goal and scope) and in part LCA expert team, as will the interpretation part. Receivers on the 

other hand are plethora. All customers can be divided in internal and external. As different company 

departments can be connected to different life cycle stages, each department will find the related life 

cycle stage interesting. Purchasing will have more incentive to look at raw material extraction phase 

results, as it is an important input for their work, and can assist decision-making and material strategy 

development. Research and development will find more relevant input in the environmental 

performance of the technology. External customers will however have the new value added to the 

product and will be able to opt for more environmentally just product. (Del Duce et al., 2013) 

Assigning of responsibility for LCA has tremendous importance, as it is then that practitioners start 

pushing for integration of LCA in existing flows and including LCA in everyday operation (Nilsson-

Lindén et al., 2014b). Change of established practices often brings reluctance, which is why the benefits 

of new practices must be reinforced and the significance of LCA must be explained in terms of entire 

organisation, for employees to recognise the contribution they will be providing in the “big picture” 

(Child, 2015). 

Case study observations  

While introducing the PDP in previous key factor presents a clear overview of the product development, 

the actors influenced by LCM and with influence on LCM are scattered around the organisational 

structure. Each of these actors present a provider and/or receiver of LCA. Through LCM these actors 

must be recognised and connected into a new productive network. With LCA team presumably in 

charge, material data experts, designers, purchasers, suppliers and customers must become connected 

with a new aim of providing and using relevant LCA data. 

Over the course of the case study, an attempt at LCA was made. Comparative prospective LCA for a 

HEV and BEV was conducted through the goal and scope phase, and life cycle inventory, where further 

research had to stop. 

The focus of data collection was on materials rather than energy and thus presents a point for 

improvement of the study. As mentioned earlier, the LCA was aiming at assessing technologies that are 

new for the company, or even prototypes, this is important to remember, as will have direct effect to the 

results of the case study. Important internal and external stakeholders for LCA are: LCA team, material 

data experts, vehicle development department (designers), purchasers and suppliers. Important to 

mention is that many other stakeholders contributed at some point to the LCA attempt, but these are 

deemed most important. Next to define are the roles they had in the LCA. LCA team was practicing 

LCA, while material data experts, vehicle development department (designers), purchasers and 

suppliers were providers of data. The responsibilities of these positions (except for LCA team) not 

included LCA, and the case study marks first attempt at optimising the existing data flows for this 

purpose. Majority of data is stored in International Material Data System (IMDS) where the suppliers 
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have the obligation to report material composition of the procured item. This is the responsibility of 

material data experts and has until now (almost) exclusively been used for monitoring the presence of 

hazardous materials prohibited or monitored by REACH regulation4.Turning to material data experts 

was the first step in data collection done by LCA practitioners. That is when the first obstacle occurred. 

The data is structured in the way of one database with vehicle composition and presenting structure of 

vehicle assembly, and the second is the database with multitude of material data sheets (MDSs) for 

single parts. The issue is that the two databases are not connected in an automated and optimised way, 

which makes extraction of data extremely challenging (Figure 6). The problem was tried to be 

circumvented by limiting the initial scope from the entire vehicle, to only powertrain components. This 

is a common practice in comparative LCA studies and entails the remainder of the system (vehicle in 

this case) is the same.  

 

Figure 6. Communication gaps between databases. 

Data collection was continued with searching for only limited number of components in the IMDS 

database. However, this is when the second obstacle occurred. Namely, the material data sheets in 

question were not reported in the database due to their brand-new status (parts were mostly 

prototypes). This obstacle was attempted to be bypassed by contacting designers and asking for 

drawings and part documentation to collect data. This has brought limited results as most drawings do 

not have material composition on them, and some drawings were not available but only schematics. 

However, the data collection has continued with contacting the purchasers of the components in 

question. They have then either shared already exchanged knowledge on material composition or 

extended the inquiry down to the Tier 1 suppliers. Experience with purchasing department was very 

positive, as they had ample knowledge on the supply chains of their materials/components, however the 

MDS itself was not available for majority of components. Another problem came to light when it was 

identified that MDSs were not reported in IMDS database but in form of separate documents delivered 

to purchasers.  

The conclusions from the case study are summarised in four aspects presented in the Table 3 below: 

ownership of process/activity, database compliance, purchasing awareness and suppliers’ commitment. 

These aspects also stir up many opportunities which could be beneficial both for more efficient data 

collection, and for expanding the list of internal and external customers. 

  

                                                             

4
 REACH is a regulation of the European Union, adopted to improve the protection of human health and 

the environment from the risks that can be posed by chemicals, while enhancing the competitiveness of 
the EU chemicals industry. It also promotes alternative methods for the hazard assessment of 
substances in order to reduce the number of tests on animals.” (ECHA, n.d.). 
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Table 3. Analysis of key factor "Collaboration of product chain actors" 

Key factor of 

LCM 

Factor 

aspects 

Definition Status Comment Opportunity/ 

To-do 

Collaboration 

of product 

chain actors 

Ownership of 

process/ 

activity 

To prioritize a 

process, it must 

be made 

someone’s 

ownership, to 

get the desired 

level of 

commitment 

Fulfilled LCA team has 

been appointed; 

LCA work has 

started 

Communicate 

the ownership 

through the 

company for 

other 

departments to 

be aware in case 

they want to 

share an input 

or require an 

output from 

LCA 

Database 

compliance 

Component and 

material 

databases must 

be connected 

and optimised 

for use by all 

internal 

customers 

Possibly 

fulfilled 

Ongoing process; 

aim is to optimise 

the data flow for 

more than just 

LCA purposes; 

currently ongoing 

communication of 

different 

stakeholders’ 

needs 

Connect and 

automate data 

flow between 

part and 

material 

database; revisit 

existing practice 

regarding 

materials/comp

onents that are 

not reported in 

IMDS and 

educate 

purchasers to 

demand IMDS 

reporting in the 

future, integrate 

design process 

with material 

database 

Purchasing 

awareness 

Communicating 

data needs and 

data quality to 

purchasers 

Not 

fulfilled 

Purchasing has 

good overview 

and 

communication 

with Tier 1 

suppliers, which 

Systematically 

educate all 

stakeholders 

about needs and 

benefits of LCA 

in order to 
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shows capacity to 

incorporate new 

suppliers’ 

requirements for 

LCA 

collect data but 

also deliver LCA 

as input to 

internal 

customers 

Supplier’s 

commitment 

Reporting 

material data 

sheets with 

accent on life 

cycle 

Possibly 

fulfilled 

Majority of 

suppliers have 

reported procured 

parts’ MDS, 

however the 

coverage must 

increase, 

especially 

regarding parts 

for new 

products/prototy

pes; certain 

suppliers already 

have certified 

EPD5s 

Systematically 

educate all 

stakeholders 

about needs and 

benefits of LCA 

to collect data 

but also deliver 

LCA as input to 

internal 

customers; 

import of 

existing EPDs 

from suppliers 

 

Fulfilled  Possibly 

fulfilled 

 Not fulfilled  

 

  

                                                             

5 The International EPD® System is a global programme for environmental declarations based on ISO 
14025 and EN 15804 (The International EPD® System - Environmental Product Declarations, n.d.). 
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Communication and interaction 

Theory 

When introducing a new practice, all relevant actors along the process should be involved. New ideas 

should be communicated often and clearly for everyone to have the same idea of the novelty. In early 

stages of LCM, many individuals have appeared in the company with different expertise, but all linked 

to the Life Cycle Thinking. Various technology and regulation experts show their knowledge in areas 

related to LCM.  For these people to be the pioneers of the LCM, they need to be brought together. This 

thesis will explore the possibilities of bringing experts together through a Community of Practice (CoP). 

Communities of practice are informal gathering of people with interest and knowledge area, where they 

share the said knowledge and practices (Retna and Ng, 2011). According to Retna and Ng (2011) 

communities of practice are defined by three factors: domain, community and practice. Domain is the 

knowledge and business area in which all experts collaborate. The knowledge and interest are bringing 

them together and defining them as a community. Community in this context presents an informal 

group, brought together by opportunities to learn from and with colleagues. Activities are the basis for 

these people’s knowledge and also an opening for integrating processes across levels and departments 

(Retna et al., 2011).  Communities of practice seem to present a good case for improving communication 

and interaction between concerned parties in a company. It provides them with support and generates 

valuable knowledge in the company. 

Case study observations  

The purpose of introducing CoP in Scania is to bring together various actors along product chain to 

participate in implementation of LCM and LCA. The company already has practice of forming “cross-

functional forums” which are from practical perspective, the equivalent to “Communities of Practice”. 

The author recognises the need for a CoP of “cross-functional forum” to be formed also for the purpose 

of implementing LCA. The key factor is developed to specify the important properties a CoP should have 

to fulfil its role as LCA enhancing mechanism. “Communication and integration” are the basis of 

implementing LCA in everyday practice. All stakeholders of LCA should have the opportunity to form a 

community and share knowledge in an informal way, before the LCM an LCA strategy are finalised and 

responsibilities are assigned. Community of practice could be specifically beneficial for this ongoing 

early stage of LCM implementation. It could facilitate knowledge and awareness sharing, fruitful 

discussion on LCA requirements and outputs, and informally connect currently dislocated experts.  

Implementation of Community of practice have been divided in 7 aspects and described in Table 4 

below. The hypothesis is that successful implantation of CoP would accomplish successful 

“Communication and interaction” in terms of LCM. Aspects deemed to be the core of CoP are: available 

specialists’ knowledge, cross-functional knowledge sharing, accentuation of informal set-up, balance 

between individuality and community, leadership in initial teams, formal and informal education, and 

environment to promote creativity. The overall status of this key factor is somewhat less completed, 

which is understandable as the company does not have a practice of using CoP as an organisational 

structure. However, CoP is suggested based on the observations made during case study. The dissipated 

status of sustainability structure throughout the company could be strengthen and at the same time 

gathered around LCA as one of the main topics.  
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Table 4. Analysis of key factor "Communication and interaction" 

Key factor of 

LCM 

Factor 

aspects 

Definition Status Comment Opportunities 

Communication 

and interaction 

Available 

specialists’ 

knowledge 

In-house 

specialists 

supported by 

middle and top 

management 

to share 

knowledge on 

LCM segments 

and 

sustainability 

Possibly 

fulfilled 

There are many 

specialists in 

areas related to 

LCM and 

sustainability; 

not clear if there 

are LCM 

specialists per se 

Testing LCM 
terminology 
among experts 
and collecting 
inputs on how 
to proceed on 
large scale 

Cross-

functional 

knowledge 

sharing  

Selecting 

relevant 

information 

and extending 

it to colleagues 

who would not 

encounter it 

otherwise 

Not 

fulfilled 

Information are 

exchanged only 

by chance, not 

systematically 

Creating an 
online “tea 
room” or 
monthly leaflet 
to be sent out 
with updates on 
LCM practices 
within the 
company and 
outside 

Accentuation 

of informal 

set-up 

Communities 

of practice are 

held together 

by the 

common 

domain, not 

corporate 

order 

Not 

fulfilled 

No community 

of practice has 

been 

established; 

informal setting 

could enhance 

motivation and 

diminish 

perception of 

“extra work” 

CoP needs to be 
organised by an 
individual, but 
an organic 
approach to 
facilitation is 
recommended 

Balance 

between 

individuality 

and 

community 

Feeling of 

community 

accelerates 

information 

sharing and 

knowledge 

generation in 

emerging 

technologies; 

Not 

fulfilled 

To be taken into 

consideration in 

initial stage of 

community 

forming 

Task for 
facilitator 
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Specialisation 

of each person 

should be 

emphasised 

yet 

incorporated 

in community 

identity 

Leadership in 

initial teams 

Knowledge 

and expertise 

gained in CoP 

must be shared 

with 

colleagues in 

initial 

departments 

Not 

fulfilled 

Objective to 

communicate 

shared 

information 

should be set 

and clearly 

communicated 

Aforementioned 
online “tea 
room” or 
monthly leaflet 
could be re-used 
for 
dissemination of 
information in 
original 
departments of 
employees’ 

Formal and 

informal 

education 

Established 

CoP should 

conduct 

workshops and 

seminars to 

share internal 

knowledge, but 

also be given 

resources to 

attend external 

courses 

Not 

fulfilled 

Input from the 

community 

should form 

education plan; 

one option for 

resources could 

be for top 

management to 

provide them 

directly 

CoP members 
can create an 
education plan 
themselves 

Environment 

to promote 

creativity 

Informal 

nature of CoP 

and high level 

of expertise 

call for 

incubation of 

fresh creative 

ideas 

Not 

fulfilled 

Calls for skilled 

facilitator 

Different 
environmental 
from the usual 
strict corporate 
set-up 

 

Fulfilled  Possibly 

fulfilled 

 Not fulfilled  
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Part of everyday practice 

Theory 

For a process or activity to be optimised and highly prioritised, it must be a part of the everyday 

practice. Only once the core principles of LCM installed in key factors, are implemented in all relevant 

positions, across departments and levels, can the LCM come in the centre of business and everyday 

operation. For this to happen, existing processes and information flows must be optimised to integrated 

LCM approach. It should be integrated not only in future projects, but also in ongoing existing ones. In 

other words, a change must take place. The change is often regarded by the employees as unwanted due 

to uncertainty. Organisational change entails new positions, income, responsibilities, tasks, 

environment, dynamics, all of which bring uncertainty and can be seen by employees as positive or 

negative (Child, 2015). Change in corporate environment is inevitable, constant and essential to 

competitiveness (Child, 2015). Nonetheless, change is very risky, and should be approached with 

caution and careful planning. Child (2015) even reports failure rates between 60 and 90 percent. He 

breaks down the process of redesigning organisational structure in eight phases (Figure 7). Figure 7 

shows steps which are used for systematically reporting case study observations and is further explained 

in the following heading. 

 

Figure 7. Change management, steps for introducing new practices. 

The synthesis should be done expertly, to avoid sustainability and LCM becoming a synonym for “extra 

work”, but to in same measure provide more benefit for the provider and receiver in the communication 

channel (Child, 2015). In practice, this means existing positions will gain a new LCM dimension to their 

responsibilities, and existing flows and processes would gain additional values, as the pool of 

information providers and receivers expands (e.g. material data supplied not only to check compliance, 

but to LCA team as well). While LCM should be integrated wide and deep, the importance of process or 

activity ownership must not be overlooked (Nilsson-Lindén et al., 2014b). The leader responsible for 

sustainability and LCM must be clearly appointed and supported in operation (Nilsson-Lindén et al., 

2014b). 

The “Part of everyday practice” key factor is closely correlated with “Integration across functions” and 

“Collaboration of product chain actors” key factors. The distinction could be done on the fact that the 

latter two are mainly, but not exclusively, tackling organisational elements, while “communication and 

interaction” is more heads-on in terms of operational technicalities. All three key factors are addressing 

the need for existing organisational structure, product development process and data flow to adopt Life 

Cycle Thinking and inherently Life Cycle Management, as steps towards final optimisation towards 

active roles in LCA. 

Case study observations 

The process of restructuring existing organisational and operational structures in the company is 

analysed within the framework presented by Child (2015). Case study findings show that majority of the 

step proposed by Child (2015) have begun and are at different stages of readiness. The LCA team has set 
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the direction for LCA, and has through the case study diagnosed the current situation in the company 

with LCI thoroughly. The basis for the work design have been set based on the lessons learned and 

presented in “Collaboration of chain actors”. Turning to different product chain actors in progressive 

order: material data experts, designers, purchasers, suppliers and customers. Including these actors 

early in LCA implementation is providing valuable input to wider context (ample internal and external 

customers). This very thesis can be considered a pre-change assessment, and as such it shows openness 

to implementation of new practices, but also the variety of different actors which should be considered 

and included in change management. The company is in parallel working on first six steps proposed by 

Child (2015) in what seems to be an organic matter, allowing actors time to adapt and accept change. 

The last two steps, implementation and sustainment of change are still to be implemented, but the 

author is hopeful considering the positive status of prior steps. 

Following Table 5 summarises the findings in three aspects: optimisation of existing 

processes/activities, systematic introduction of new practices and re-distribution of work on 

department level. First aspect refers to the mentioned need for change of communication and 

interaction of actors relevant for LCA implementation. Second weights in the fact that LCM key factors 

and LCA will be novelties for certain positions which will require sensitive implementation of LCA to 

create coherent set of responsibilities for the employee. Lastly, LCA implementation can lead to increase 

of responsibilities, and if put on top of existing responsibilities, can be perceived as low priority, thus 

management must consider this aspect. 
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Table 5. Analysis of key factor "Part of everyday practice" 

Key factor 

of LCM 

Factor aspects Definition Status Comment Opportunities 

Part of 

everyday 

practice 

Optimisation of 

existing 

processes/ 

activities 

New value to 

existing flows and 

processes 

Possibly 

fulfilled 

Optimisation of 

various data 

flows and 

processes has 

begun 

Different 

requirements 

from various 

parties are being 

analysed and 

implemented for 

the new flows to 

provide service to 

as many internal 

customers as 

possible 

Systematic 

introduction of 

new practices 

Reasoning for 

introduction of 

new LCM 

practices must be 

done early and 

extensively, to 

gain upon 

employees 

Possibly 

fulfilled 

LCM is being 

implemented 

additionally, on 

occasion on top 

of existing 

practices 

Collecting input 

from affected 

parties can 

ensure more 

comprehensive 

practices being 

implemented 

Re-distribution 

of workload on 

department 

level 

Increasing the 

workload is 

contra 

productive, 

measures must be 

taken on 

department level 

for the new 

practitioner to 

translate some of 

the existing 

responsibilities 

onto colleagues 

Possibly 

fulfilled 

Depending on 

the department, 

new resources 

are acquired 

and workload 

re-distributed; 

ownership of 

activity or 

process adds to 

the feeling of 

responsibility 

and provides 

drive for 

execution 

Chance for any 

outdates or 

transitioning 

functions to be 

re-considered and 

optimised 

 

Fulfilled  Possibly 

fulfilled 

 Not fulfilled  
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Holistic environmental approach 

Theory 

In the article by Hartmann et al. (2018), relation of environmental management and environmental 

performance of firms in tested based on three criteria: dynamism, munificence and complexity. 

Dynamism is the property of constant uncertainty in industry followed by unexpected and at time 

abrupt change. Munificence is a property which relates abundance of company’s external relations to 

support development. And complexity is the extent or diverse connections and interactions within the 

industry. Hartmann et al. (2018) found dynamism and complexity to have no direct effect of 

environmental performance of a company, while munificence is found to have positive impact. These 

results, like Blomberg and Werr (2006) reinforce the need for wide network of environmental projects 

and initiatives. For maximised impact, network should be in accordance with the sustainability and 

business strategy, specifically, projects should be coordinated to cover as much of the company’s 

environmental impacts as possible, as well as sensibly balance external collaborations for resource 

demanding project, and internal research for maintaining competitiveness. 

Company has developed use of Key Performance Indicators (KPIs) as an internal measure of 

sustainability reported externally and uses technical properties of vehicles as internal criterion. Detailed 

description is presented in case study observation heading, as well as evaluation. 

Case study observations  

The study has in focus three approaches to environmental work. They do not cover entirety of 

company’s work related to environment but are a presentation of different levels of organisational 

collaborations and operational mechanisms from highest (inter-organisational) level, down to internal 

indicators. The three analysed approaches are: external collaborations, key performance indicators 

(KPIs) and internally used product properties.  

First are ongoing industry research collaborations and initiatives: JEC6 research and DRIVE 

sustainability. JEC research is collaboration of European Commission’s Joint Research Centre (Institute 

for Energy and Transport (IET)), EUCAR and Concawe (European Commission, 2014). The research 

focus is “well-to-wheel” (WTW) analysis, ethanol-gasoline blends and biofuel projects (European 

Commission, 2014). Company participates in updating the 2014’s version of WTW analysis in form of 

inputs of initial assumptions on vehicle performance and characteristics. While JEC has focus on the 

use phase of the vehicle life cycle, industry’s initiative DRIVE Sustainability with Scania as a lead 

partner, is working towards more transparent supply chains in automotive industry. The aim is to 

improve sustainability (social, environmental and economic) of supply chains through sharing 

knowledge, development on tools, joint work and action (Drive sustainability, n.d.). These two projects 

are selected as the ones with firmest company’ involvement, however there are many more with 

advisory and/or observatory role. The projects show diversity in sustainability involvement across the 

life cycle of the product. Drive Sustainability tackles the issues of raw material extraction and supply 

chain transparency and trackability, while JEC offers insight in GHG emissions, energy efficiency, and 

industrial cost in WTW study for a diversity of different powertrains (European Commission, 2014). 

Notably, there are life cycle stages with little or no involvement, and thus present an opportunity for 

improvement.  

                                                             

6
 Joint Research Centre-EUCAR-CONCAWE collaboration, abr. JEC. 
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Figure 8. Structure of environmental research in Scania. 

External collaboration is summarised in Figure 8 where it shows diverse approach to research, 

including inter-organisational, group (Volkswagen Group) and internal research.  

Next are 17 sustainability key performance indicators (KPIs) used for external and internal reporting. 

The KPIs are developed to cover as much of sustainable transport and responsible business domain and 

have done so through 17 indicators varying from increased sales of vehicles with alternative fuels to 

gender equality. The KPIs are divided so they address both the perspective of transport and of business. 

Both perspectives are further developed by Scania. Sustainable transport consists of: 1) Energy 

efficiency, 2) Alternative fuels and electrification, and 3) Smart and safe transport. Energy efficiency 

refers to 4 KPIs: Ecolution programme sales, driver training (unit: driver) and coaching (unit: session), 

and Scania Maintenance with Flexible Plans. Alternative fuels and electrification refer to the sales of 

hybrids and vehicles using alternative fuels, while Smart and safe transport KPI Connectivity follows the 

number of connected Scania vehicles. 

Next come KPIs under Responsible business domain. First four KPIs are describing different aspects of 

resource and energy-efficient operations: CO2 emissions from internal Scania transport, internal energy 

consumption, unrecycled internally generated waste material and internal electricity consumption 

balance (fossil-free purchase and internal generation). Diversity and inclusion and covered by 2 KPIs: 

Diversity and inclusion index and Gender equality opportunities. Human and labour rights are 

described by another 2 KPIs: Sustainability risk assessed suppliers and Collective bargaining 

agreement. Health and safety is on the other hand defined by Healthy attendance indicator and 

Occupational accidents with sick leave indicator. Last aspect of sustainability is reported an anti-

corruption and its Anti-corruption training indicator. KPIs structure is shown in the Figure 9 below. 

Inter-
organizational 
research (JEC, 

DRIVE) 

Volkswagen 
Truck & Bus 
(FACE, long-

haul LCA) 

Scania (LCA of 
HEV and BEV) 
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Figure 9. Scania Sustainability KPI structure 

Figure 9 is a visualisation of how company perceives its influence on sustainability areas. Table 6 below 

presents overview of indicators, defines them and their progress from 2016 to 2017, reports targets set 

for the future, and reviews inconsistencies and reporting format.  

Table 6. Definition and evaluation of Key Performance Indicators, status and future targets 

Key 

Performance 

Indicators 

(KPIs) 

KPI definition Progress 

2016-2017 

Target 

2018 

Comment 

Ecolution by 

Scania 

Optimisation of the 
customer fleet via 
vehicle configuration, 
driver education and 
preventive 
maintenance plan; 
more hand-on 
approach coming from 
sales - education and 
continuous 
improvement of 
customer fleet 

18% increase 

in sales, 10% 

savings in fuel 

and CO2 

emissions 

- No target set; positive 

results; only minority of 

customers offered 

Ecolution; 10% saving is 

not enough to reach Paris 

agreement; Ecolution 

cannot be shown in 

VECTO7; following 3 KPIs 

are part of Ecolution by 

Scania 

                                                             

7
 VECTO - European Commission’s simulation tool for certifying CO2 emission for heavy duty vehicles. 

(EU Science Hub, 2016) 
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Driver training Drivers training can 
maximise energy 
efficiency of driving 
and together with other 
Ecolution activities 
contribute to achieving 
10% fuel and CO2 
emission savings 

20% increase 

of trained 

drivers 

- No target set; 

environmental impacts 

not measured 

Driver coaching Number of lessons 
taken by drivers 

30% increase 

in sessions 

- No target set; 

environmental impacts 

not measured 

Scania 

Maintenance 

with Flexible 

Plans 

Individual preventive 
maintenance plan 
designed for each 
vehicle based on the 
configuration, driving 
cycle and operation 
conditions; lowers 
number of off-road 
hours and break-downs 
in general 

370% 

increase of 

sales 

- No target set; 

environmental impacts 

not measured 

Sales of 

alternative fuels 

and 

electrification 

Sales of all vehicles 
from sustainability 
portfolio; vehicles with 
possibility to be 
powered on alternative 
fuels and vehicles 
powered (in part) by 
electricity 

5.5% of total 

sales in 2017 

(not in 

reference to 

2016) 

- No target set; no control 

over the actual input in 

vehicle; low figures; all 

products from 

sustainability portfolio 

are clumped together; no 

direct link to CO2 

reduction  

Connectivity Connection of vehicles 
with Scania through 
Connector device, 
enabling company 
collection of 
operational data which 
can be used for 
optimisation of vehicle 
performance 

30% increase 

in connected 

vehicles 

- All new vehicles are 

equipped with Connector 

device – passive progress 

CO2 emission 

from our own 

transport 

Carbon dioxide 
emissions from 
internal company 
operation 

25% increase  50% 

reduction of 

CO2 from 

land 

transport 

for 2016-

2025 period 

Current target includes 

more than just road 

transport (air freight 

indicated in report), 

whereas the new target 

defines only road 

transport, but sets high 



42 

 

 

 

target; could be improved 

by showing the 

distribution of all internal 

transport 

(air/water/land) 

Energy 

consumption 

from our 

industrial 

facilities 

Energy consumed by 
company’s own 
facilities 

Decrease 

equal to 7.2 

MWh per 

vehicle 

33% energy 

reduction 

for 2010-

2020 period 

Baseline figures (2010) 

are not stated; current 

progress of 7.2 MWh is 

not put in reference 

Waste material 

that is not 

recycled 

Quantity of waste 
discarded for energy 
recovery (incineration) 

24% decrease 

for period 

2015-2017 

25% 

reduction 

for period 

2015-2020 

Ahead of target; the 

decision to use quantity 

over the value is 

contentious; setting value 

of recycled material cold 

be an improvement 

(alloys, scarce material, 

etc.) 

Fossil-free 

electricity 

purchased and 

internally 

generated 

Purchasing fossil-free 
electricity for higher 
tariff to be carbon 
neutrality in this aspect 

>95% 

operations 

run of fossil-

free electricity 

100% fossil 

free 

electricity 

by 2020 

Part of purchased 

electricity is generated by 

nuclear power; KPI only 

covers internal operations 

and not all production 

sites (not all sites 

reported numbers) 

Diversity and 

inclusion index 

Results based on 
general Scania annual 
survey, three diversity 
and inclusion questions 
from the questionnaire 

2% increase is 

employee´s 

perception of 

diversity and 

inclusion 

(78% in 2017) 

>85%  Not specified timeframe 

Gender equal 

opportunities 

Results are ratio of 
female/ managers to 
female/ employees 
respectively 

Inequality 

reduced from 

~1.4% to 

under 1% 

equality Positive results; 

incomplete picture 

regarding corporate 

structure – progressively 

lower number starting 

with highest in 

operational management 

to no women in top 

management and board 

of directors 
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Sustainability 

risk assessed 

suppliers 

Assessment of direct 
(part manufacturers) 
suppliers performed 
with a Self-Assessment 
Questionnaire (SAQ) 

Increased 

number direct 

suppliers 

scoring over 

75%, from 

~30% to 60% 

100% of 

suppliers in 

highest 

score 

category 

Not specified timeframe; 

inclusion of other 

suppliers would be 

beneficial 

Collective 

bargaining 

agreement 

Coverage of employees 
with collective 
agreements 

71% in 2017 

(slight 

increase) 

100% of 

employees 

Not specified timeframe; 

current target reflect 

number of employees 

covered by collective 

agreement while the 

current target emphasizes 

the possibility to forma 

and/or join collective 

bargaining agreement, 

which is regarded as 

positive development 

Healthy 

attendance 

Attending work while 
in good health 

96.2% global 

health 

attendance 

97% Not specified timeframe; 

100% target is not desired 

as it would mean 

employees attend work 

while ill 

Occupational 

accidents with 

sick leave 

Occupational accidents Decrease 

from 11 to 9 

accidents per 

million 

worked hours 

5 accidents 

per million 

worked 

hours 

Not specified timeframe 

Anti-corruption 

training 

E-learning “Doing 
thing right” is a 
universal training 
available to all Scania 
employees 

56% of Scania 

employees, 

period 2015-

2017 

100% Not specified timeframe; 

important target 

To sum up, current KPIs are often coming short in reporting actual CO2 or other environmental impact 

reduction coming from KPI reported activities. Improving this aspect, as well as diversifying the 

impacts reported would greatly increase the quality of sustainability KPIs. Another drawback of 

presented KPIs is the absence of specific timeframe for several future targets. 

Lastly, internally used indicators are “vehicle properties” first presented in “Integration across 

functions” heading. The vehicle properties are followed-up during the entire process of product 

development. The properties connected to environment are “Environmental performance” and “Fuel 

economy” (nowadays covering all energy use), and indirectly “Load-carrying capacity”. The technical 

properties are closely followed-up during the entire PDP process and each consists of multiple sub-

indicators with measurable and tracible parameters. Including LCA (and LCIA categories) as input to 
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KPIs and technical properties could lead to improvement, as LCA covers all environmental impacts and 

provides quantifiable data which can be benchmarked. Author’s case study observations lead to 

developing “Holistic environmental approach” through external and internal research projects, KPIs 

and internally used “vehicle properties”. Table 7 provides a short overview of key achievements and 

further opportunities related to “holistic environmental approach” key factor. Overview shows the 

company has an active holistic approach in environmental work and activities. All aspects are present 

and “Fulfilled”, however opportunities for improvement are also recognised. 

Table 7. Analysis of key factor "Holistic environmental approach" 

Key factor of 

LCM 

Factor aspects Definition Status Comment Opportunity 

Holistic 

environmental 

approach 

External and 

internal research 

collaborations 

and initiatives 

Network of 

sustainability 

related work 

company is 

involved in  

Fulfilled Involved in 

multiple 

research 

initiatives and 

projects 

Cover areas 
with little 
knowledge 
(recycling, 
end-of-life) 

Key 

Performance 

Indicators 

(KPIs) 

Variety and 

content of 

reported KPIs 

Possibly 

fulfilled 

Company 

reports 17 

indicators 

covering 

social, 

economic and 

ecological 

aspects of 

sustainability 

Increase 
transparency 
of reported 
KPIs; report 
directly on 
environmental 
impacts; add 
timebound 
targets for all 
KPIs 

Internally used 

indicators 

(vehicle 

properties) 

Variety and 

content of 

internally used 

sustainability 

indicators 

Fulfilled Reported 2 

direct and 

one indirect 

internal 

technical 

property 

In-depth 
definition of 
parameters 
behind 
properties 
would 
improve PDP 

 

Fulfilled  Possibly 

fulfilled 

 Not fulfilled  
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Alignment with business strategy 

Theory 

Framework on key factors of LCM recognizes sustainability portfolio as a measure of the company’s 

alignment of sustainability and business strategy. For that reason, sustainability portfolio was analysed 

in detail, with the addition of investment indications as another factor aspect. Alignment with business 

strategy key factor was analysed in relation with an article by Brook and Pagnarelli (2014) as a basis. 

The article outlines the importance of sustainability inclusion in innovation project portfolio and offers 

methods for evaluating innovation projects to best fit the market role of the company and sustainability 

strategy. Brook and Pagnarelli (2014) start with warning of negative consequences of non-complaint 

business strategy and sustainable innovation project portfolio (further referred to as “sustainability 

portfolio”): faulty decision-making tools for sustainability, lacking selection criteria for sustainability 

assessment of vehicle and powertrain emerging technologies, hard to measure sustainability an integral 

part of vehicle properties, missing mechanism for reviewing and decision-making on sustainability 

portfolio. On the other hand, high-quality management of sustainability portfolio has ample benefits, 

such as: gives indication of emerging technologies, focusing on a limited set of projects allows the 

company to develop the sustainability dimension to be researched in great detail and developed for 

short- and long-term, gives company higher agility to respond to customer need, governmental 

regulations and market changes, inter-organisational knowledge generation, using rolling forecast 

approach allows for constant modifications to the portfolio, and ensures the business strategy and 

sustainability portfolio continue to make a comprehensive whole.  

Alignment of business strategy represents a challenge for top management, for it should optimise 

innovation management for the sustainability portfolio to have best return on the investment. 

Innovation projects fostering emerging technologies tend to be long-term, which leaves the top 

management to juggle the prospects of the company with as the same time ensuring steady cash flow 

from more conventional projects (Brook and Pagnarelli, 2014). 

The article continues to define sustainability portfolio with three categories: breakthrough, platform 

and derivative projects. Breakthrough projects have focus on emerging new technologies and are 

focused on the long-term markets and technology trends. Companies with higher risk propensity and 

more likely to have sustainability portfolios with majority of breakthrough projects. In reference to the 

case study company, it corresponds to the yellow “Concept development” arrow. Platform projects on 

the other hand are based on the conventional technology with a new stronger sustainability perspective, 

like increased fuel efficiency, light-weighting, Ecolution by Scania, etc. Platform projects have short- to 

mid-term perspective and are populating red “Product development” arrow in the company. Lastly, 

derivative projects are based on conventional, well-accepted technology are present “cash cow” for the 

company. Importance of these short-term projects in development of sustainability portfolio is that they 

help maintaining company finance during transition periods. Derivative projects can be found in both 

green “Product development”, and red “Product follow-up” arrow.  

Companies however can have different inclination in opting for these three categories. they can prove to 

be more progressive, traditional or reactive. Methodology used to define case study company comes 

from Dannenberg and Burgard (2007), who divided the value chain of automotive industry. The case 

study company is best described with term “architectural revolutionizer”. Architectural revolutioniser 

takes moderate risk, as it adapts existing in-house technology and participates in the sustainable market 

through platform projects. It has limited investment in breakthrough projects and secures the cash cow 
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flow with derivative projects and focus in parallel focuses on platform project to moderately develop 

more sustainable products and services (Dannenberg and Burgard, 2007). 

Brook and Pagnanelli (2014) present the following steps for evaluating sustainability portfolio projects: 

strategic analysis – division in derivative, platform and breakthrough; split of resources among 

strategic innovation buckets – defining company as architectural revolutionizer (platform and 

derivative projects domineer, while breakthrough projects are less often); evaluation and mapping of 

projects into the strategic innovation – methods for evaluating different project categories (derivative 

projects – cash flow based on net present value, platform (and derivative) projects – option-based 

model for return on investment, breakthrough projects – probing and learning method); 

reprioritization and selection of sustainability driven innovation projects (breakthrough has highest 

connection with strategic fit criterion, other positive criteria being customer orientation, reduction of 

CO2 emission, the brand of the firm and market potential; platform category: highest impact have 

customer orientation and market potential; derivative category: highest impact have profitability and 

customer orientation); performance management of the innovation project portfolio over time - 

careful not to overcommit to innovation projects, rolling forecast method. 

Case study observations  

To integrate LCM and sustainability in business strategy, prospects of advancing the company’s value 

must be investigated. Product development process (PDP) comes up again, as a red thread of decision-

making. For LCA to reach its full potential, it should be integrated in the PDP and together with other 

product properties added to the final project considered for sustainability portfolio. The LCA could first 

be considered in yellow “concept development” arrow for breakthrough projects, with limited 

knowledge, but strong influence over the product. Here it could be one of the deciding factors between 

different concepts, but the limitation in data gathered would have to be acknowledged and interpreted 

accordingly. Use of LCA in concept development has greatest value for company internally. Second 

application of LCA is in the green “Product development” arrow and platform projects, and here LCA 

becomes a product, where company can offer potential environmental impacts as part of the final 

product, increasing the value delivered to the customer. Red “Product follow-up” arrow has potential to 

connect with LCA and provide deeper insight in reuse of parts and end-of-life.  

LCA is currently being implemented in the operational strategy of one department, however the method 

has not been incorporated in company’s business strategy. The bottom-up approach seems reasonable, 

as the more knowledge is generated on lower levels, the more knowledgeable will the actual strategy be, 

once LCA is implemented. 

Business strategy is the core of every business and dictates the resource management, activities and 

product portfolio. More specifically, looking at ongoing research and development in the company, 

investment flows and flagship projects. Business strategy of the case study company is to diversify 

sustainability portfolio to tackle the ongoing conceptual shift in road transport with multiple 

technologies and approaches. However, the extent to which the investment is coupled with the business 

strategy is not public, as it could influence the company’s market competitiveness. The company has 

investments in connectivity, autonomous transport solutions, electrification but also in combustion 

engine technology (Scania Group, 2018). The company has a versatile sustainability portfolio which 

includes: hybrid, alternative fuels, e-fuels, e-highways project (Sandviken), fully electric bus 

(Ostersund), and fuel cell heavy duty vehicle (ASKO Norway). The investments together with the 

sustainability portfolio show strong commitment to Life Cycle Thinking and show the initial stage of 

LCM implementation has been positive but must be continued. 
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Work done by Brook and Pagnanelli (2014) also suggests opportunities to improve the company’s 

evaluation criteria regarding sustainability portfolio projects. First it must be acknowledged not all 

projects require same methods of evaluation. Breakthrough project are found to be the best evaluated 

with scoring and checklists, while platform projects give most accurate results when evaluated in 

monetary terms. The proposed evaluation criteria for innovation project is as follows:  

strategic fit – compliance between sustainability goals and business strategy; 

brand – project should strengthen the company’s market status; 

customer orientation – project should answer specific customer needs; 

market potential – potential for increasing market share; 

profitability – high potential to generate return on investment in pre-calculated time 

constraints; 

CO2 emission/biomaterials – project objective to decrease or eliminate emissions, increase 

energy efficiency and increased use of biomaterials 

leveraging or strengthening technology capabilities – increasing internal knowledge and 

expertise; 

leveraging alliances – acquiring external knowledge from alliances. 

Prioritization of the projects was done with different hierarchy process methods, which could be 

considered to be implemented in decision-making process for the company (Brook and Pagnanelli, 

2014). Lastly, company’s top management must have a strong connection and respect for middle 

management, as their input from operational level can be invaluable.  

Table 8 below summarises the three core aspects of aligning business strategy with LCM, LCA and 

sustainability in general. It shows company’s consideration of all aspects to a degree, and the green 

“fulfilled” of sustainability portfolio reflects the architectural revolutionizer status of the company.  

Table 8. Analysis of key factor "Alignment with business strategy" 

Key factor 

of LCM 

Factor aspects Definition Status Comment Opportunities 

Alignment 

with 

business 

strategy 

Implementation 

of LCA 

Defining goals 

and actions to 

incorporate 

LCA as method 

for calculating 

potential 

environmental 

impacts of 

products and 

services 

Possibly 

fulfilled 

LCA is being 

implemented in the 

department strategy 

of the LCA team, 

however this process 

in coming bottom-up, 

and hasn’t reached 

inclusion in business 

strategy yet 

Strengthen 

brand and 

increase 

market 

potential as 

“leader of 

sustainable 

transport” 

Investment 

indications 

Analysing 

whether 

investments 

Possibly 

fulfilled 

Four stated areas of 

investment are 

pointing towards 

Increase 

transparency 

in share of 
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reflect stated 

sustainability 

goals 

sustainable transport 

solutions; however, 

the extent of each 

investment is 

unknown 

investment in 

sustainability  

Sustainability 

portfolio 

Reflection of 

business 

strategy in 

relation to 

sustainability 

onto company 

portfolio 

Fulfilled Hybrid vehicles, 

alternative fuel 

drivetrains, e-fuels, 

electric road project, 

electric bus and fuel 

cell commercial 

vehicle.  

Incorporate 

new criteria in 

innovation 

portfolio 

management 

 

Fulfilled  Possibly 

fulfilled 

 Not fulfilled  

Top management support 

Theory 

For the company to incorporate LCM, support of the top management and CEO/general manager must 

be clear and loud. When facing change, especially organisational one, employees tend to be reluctant, 

and it is not addressed, the change might fail altogether (Child, 2015). There are many reasons for 

reluctance, such as keeping a high position, good income or desired set of responsibilities (Child, 2015). 

Therefore, the motivation coming from the top management towards the employees must be delivered 

early in the change process, and very well motivated. This approach can reduce the reluctance and bring 

general better understanding of why and how new environmental practices are adopted (Child, 2015). 

However, top management is often “out-of-touch” with operations and it usually comes down to middle 

management to actually implement the new LCM practices (Nilsson-Lindén et al., 2014b). Middle 

management is very often already stretched with the workload and deliverables to sustain everyday 

business, so bringing new tasks related to environmental and sustainable practice can be of very low 

priority. This shows the need for top management to give additional support to the middle 

management, for them to be able to incorporate sustainability and LCM as a full-time everyday matter 

(Nilsson-Lindén et al., 2014b). 

Case study observations 

Three main aspects of “Top management support” are recognised in the literature and throughout the 

case study: CEO, top management and middle management. It has been recognised in the company, 

that the CEO dedication is common to “stick” with employees, and many have been observed in the 

company to express their CEO’s commitment and clear ambition towards being “the leader in 

sustainable transport”. This observation could also be used to for implementation of other strategies 

that are to be communicated to a wide audience. 
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The top management presents first link between middle and operational management towards 

employees. The roles of top management in LCM implementation are several, according to the 

observations in the company. First, it has to include middle management into forming of company’s 

LCM strategy. Second, it has a task to translate this vague and idealistic strategy into factual actions 

required from departments (and middle management). Lastly, it has to acknowledge the increased 

workload and work towards optimising inter- and intra-departmental processes to support LCM 

prioritisation. These roles of top management are translated in two “Factor aspects”, “Top management 

propriety” and “Support to middle management”.  

The status of these aspects in the company is on the overall positive. CEO dedication as well as top 

management prioritisation are clear and loud. However, new practices related to LCM and LCA are 

introduced spontaneously and could be considered as additional workload. This is in part due to change 

taking place (for employees), and in part to overloading middle management (Child, 2015; Nilsson-

Lindén et al., 2014b). As shown in the Table 9 below, the introduction of LCM practices has been 

ongoing and has infected large portion of management structure, however further steps could be made. 

Biggest enhancement to this key factor is, due to the time spent in the company, creation of 

comprehensive strategy between top and middle management on how to implement new practices in 

the most efficient way. 
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Table 9. Analysis of key factor "Top management support" 

Key factor of 

LCM 

Factor aspects Definition Status Comment Opportunities 

Top 

management 

support 

CEO 

dedication 

Clear strategy 

of the CEO 

gives staff 

strong sense of 

guidance and 

togetherness 

Fulfilled CEO 

commitment to 

sustainability is 

clear and often 

repeated across 

levels; employees 

and management 

have clear idea 

(not definition) 

of CEO vision 

Communicate 

more key 

messages to 

employees 

through CEO 

Top 

management 

priority 

Participation 

in forming and 

voicing 

sustainability 

strategy with 

and to 

operational 

and middle 

management 

Fulfilled Lack of firm 

strategy presents 

an obstacle, 

however general 

prioritisation on 

sustainability is 

communicated to 

operational and 

middle 

management 

Creating a 

strong 

sustainability 

strategy going 

in line with 

business 

strategy 

Support to 

middle 

management 

For the staff to 

implement top 

management 

plans, middle 

management 

must be given 

support from 

top levels 

Possibly 

fulfilled 

No 

comprehensive 

strategy is 

developed with 

middle 

management, to 

coordinate 

existing and 

future 

sustainability 

responsibilities 

By supporting 

middle 

management, 

higher 

efficiency could 

be achieved 

 

Fulfilled  Possibly 

fulfilled 

 Not fulfilled  
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Discussion 

The company is actively involved in many environmental inter-organisational projects and initiatives, 

which indicate proactive attitude towards mitigating harmful impacts. The areas of activity are however 

concentrated mostly on “well-to-wheel” studies, and do not tackle all life cycle stages (raw material 

extraction, material refining, part manufacturing, vehicle assembly, end-of life). Great potential is 

untouched in Red arrow process, where customer feedback and collected operational data could be a 

valuable LCA input and increase its quality. Databases are found not to be configurated for LCA, 

especially regarding new products. Data collection in the LCI on HEV and BEV has failed due to non-

compliance between databases (product structure and material data sheets) and missing data on state-

of-the-art vehicle parts. General status of re-organising current processes and activities, to match LCA 

requirements, is ongoing and planned to match modular approach used in design on Scania vehicles.  

Case study on LCM also indicates several ways in which LCA can be used as an internal input. Firstly, 

LCA results would enhance internal “vehicle properties” and together with it the entire product 

development process would gain a deeper environmental dimension. Secondly, LCA presents a valuable 

input for decision-making process in creation of sustainability portfolio and investment strategy. 

Community of Practice (CoP) make a good case for increased connectivity of experts and relevant 

positions within the company, with LCA team in the lead. Introducing CoP opens way to increase intra-

organisational education on LCM and LCA and turn it into a strongpoint. 

CEO and top management dedication to sustainability and environmental performance is clear and 

strong. However, middle management seems to receive lack of support directly form top management, 

not always recognising the need for re-distribution of workload. Lastly, externally reported Key 

Performance Indicators are currently focused on reporting company’s activities, and not the actual 

environmental benefits of the said activities. This is found to present a weak point of environmental 

work but shows potential for improvement as future targets seem more effect oriented. 

Limitations of the study are the choice of LCM framework presented by Nilsson-Lindén et al. (2014b), 

investigating only one company’s practices through a case study, suggestion of Community of Practice 

as the core of communication and interaction, amounting to only LCI phase of LCA and excluding 

energy data collection in LCI. A serious downside of the study is the fact LCA conduct only reached LCI 

phase. It disables this study from reporting on obstacles occurring in later stages of LCA. The most 

significant improvement would be to test the LCM key factors framework on a full LCA and report on 

findings. Community of Practice is only one method of improving communication and interaction and 

company’s needs regarding communication and interaction could perhaps be analysed more deeply 

with another framework.  

Framework on key factors of LCM was found to be a good fit for the goal of the study, however the focus 

of the framework is strongly on the methodology, neglecting tools as an integral part of LCM. Nilsson-

Lindén et al. (2014b) make a methodical choice to not analyse tools as part of the LCM implementation 

as they consider tools to have received strong attention in literature preceding the article. In this regard, 

this master thesis study has widened the Nilsson-Lindén et al. (2014b) scope with observation of 

process of LCA. However, this is a limitation in itself as other tools and methods for assessment of 

environmental impacts were not considered. 

Study could be improved by making a synthesis of the used framework and another approach with 

stronger focus on tool application. Methodology applied when developing key factors is steered by the 

thesis author’s observations made in the case study and could therefore be incomplete. If an iteration 

was made, practitioner could use more formal interviews to obtain more uniform format of results. 
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Informal interview methodology presents a weak point, and much can be gained with substitution with 

formal interviews, with pre-defined set of questions. Formal interviews could provide more detailed 

insight in how LCM is perceived and implemented in the company, but also enhance the replicability of 

the study. Broadening the research to multiple companies in commercial vehicle transport would 

enhance results and their applicability. Taking it even further, if the study would be broadened to other 

industries, it could provide a widely applicable holistic method. 

Future research opportunities would first be to validate the developed framework on another 

automotive company, but then to investigate other methodologies of partitioning key factors down to 

aspects.  
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Conclusions  

 “Key factors of LCM” framework is adopted and further developed through case study in Scania. It 

systematically assessed various organisational and operational structures influencing LCM 

implementation, on the example of LCA process. The case study shows the environmental work in the 

company is ongoing, and while overall Life Cycle Thinking is present, knowledge and awareness on 

LCM and LCA need to be increased.  

Looking at organisational dimension of the company, dedication to monitoring and mitigating negative 

environmental impacts comes from CEO and top management all the way down to the operational level, 

where it still needs to be integrated in everyday operation more organically. Company’s research 

projects on sustainability matters are ample, however they do not cover entire life cycle. Key 

Performance Indicators are reflecting this, as they report activities regarding sustainability but not yet 

actual avoided environmental burdens. Investment, sustainability portfolio and implementation of LCA 

are assessed to be on the overall positive path. 

From the operational perspective the demands from and for LCA are significant. The company’s 

product development process shows that data providers and internal LCA customers are present along 

the entire circle, over all three arrows of development. For data to be gathered and LCA results to be 

provided to ample internal customers, the awareness of LCA and its requirements and potentials has to 

be systematically presented across functions and departments. Application of LCM key factor 

framework shows the company is steadily moving towards LCA implementation and is expected to 

conduct the first full in-house LCA study in 2018-2019 period. 
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