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ABSTRACT 

 

Traditional manufacturing industry have developed a linear production path that involves resource 

extraction, energy usage, emissions released to air and water, and waste produced at volumes and rates 

that places increasing burden on the natural environment. These traditional manufacturing 

organizations have mostly viewed environmental activities separately from their core business 

operations. Today, organizations are shifting their manufacturing approach. There is a significant 

potential to reduce the energy use, emissions released, resource consumption and wastes produced 

through sustainable initiatives. Using environmental key performance indicators (KPIs) is one 

emerging sustainability initiative. Environmental KPIs depict the vast quantity of environmental data 

of a firm in a comprehensive and concise manner, applying mostly to set absolute material and energy 

data in relation to other variables in order to increase the informational value of quantitative data. In 

this thesis work, literature review and empirical study was carried out to find out the significant factors 

and the major challenges during the development and implementation of environmental key 

performance indicators (KPIs). A case study in four Swedish manufacturing companies was carried 

out to collect primary data which was later compared with literature review. The thesis work also 

highlights the management system used to implement environmental KPIs.  
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CHAPTER 1: INTRODUCTION 

 

This chapter is intended to introduce the purpose of the thesis work. The background of the thesis 

work is discussed in detail. Based on the background, the objective of the thesis work is defined 

followed by the research questions. Also, project limitation and report structure are presented. The 

chapter gives the reader an insight in to why this master’s thesis was written.  

 

1.1 Background 

 

The current industrial ecology is predominately characterized by linear flow of materials and energy 

through interrelated production – consumption processes. Energy and materials are temporarily 

embodied in products before finally being disposed of. This has resulted in increasing amounts of what 

appears to be indiscriminate use of energy and materials. The manufacturing industry is contributing 

to a significant portion of the world´s total energy and resource consumption and is responsible for a 

significant percentage of the world’s total CO2-emissions. The energy consumption rose 61% between 

1971 and 2004 to a level where it now is responsible for one third of the world’s total energy 

consumption (OECD, 2008). The impact of manufacturing operations on the environment can be 

categorized as energy use; emissions to air and water; resource use (material consumption) and waste 

(all forms). In the past, manufacturing organizations have mostly viewed their environmental activities 

separately from their core business operations. This business approach is now changing. Today, clean 

manufacturing, or perhaps it should be cleaner manufacturing – involves continuous incremental 

improvement of environmental attributes of products, processes and operations. Integrating 

environmental considerations into manufacturing industry is a daunting challenge. Several 

manufacturing strategies however are emerging. Some Manufacturing organizations have developed 

systems to integrate corporate sustainability (set of corporate social, environmental, and economic 

impacts) into day-to-day management decisions and business operations. Government regulations and 

industry code of conducts and societal and moral obligations along with enhanced revenues and lower 

costs have played a vital role in this transformation of business approach. Most of the organizations 

are showing their commitment towards the sustainability either by minimizing their wastes, emissions, 

and usage of energy and natural resources. To integrate sustainability into day-to-day management 

decision making and business activities, organizations need a clear and well-articulated sustainability 

strategy with appropriate structures and systems within the organization. Most companies establish 

environmental goals at the corporate level for the entire organization. Typically, broadly worded 

statements tend, at best, to be qualitatively based and managers have had difficulty knowing if they are 

meeting the objectives. Environmental performance indicators add definition to these broad corporate 

environmental targets (Metcalf et al., 1996). Environmental key performance indicators (KPIs) are 

measures by which the environmental performance of organizations, business units, and their 

divisions, departments and employees are periodically assessed and communicated within the 

organization. Environmental KPIs will monitor the environmental goals and targets and can 

communicate the need for additional measures. Not only does the measurement of environmental 

performance indicators help create meaningful goals, but also it defines and supports the corporate 

environmental strategy. Developing a sustainability strategy is a complex understanding, especially for 

companies operating globally. Some organizations have also included rewards and incentives systems 

based on the social and environmental performance for motivating employees to integrate social and 

environmental impacts into their business operations. This thesis work highlights the significant 

factors in the development and implementation of Environmental KPIs within a manufacturing 

organization and the major challenges which a manufacturing organization face during the 
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development and implementation of these KPIs. The thesis work also shows that a Balanced Scorecard 

system can be used as a management system within a manufacturing organization to implement the 

environmental KPIs.  

 

1.2 Objective and Research Questions 

 

The objective of the thesis work was to study the development and implementation of key 

environmental performance indicators in theory and industry. The research questions were formulated 

based on the objectives of thesis work. The research performed aims to answer the following 

questions: 

1. What are the significant factors in the development and implementation of environmental key 

performance indicators within the manufacturing company? 

 

The significant factors that contribute to the development and implementation of 

environmental key performance indicators within a manufacturing company will be explored 

through literature review and case study in the manufacturing companies. 

 

2. What are the major challenges faced by manufacturing companies during the development and 

implementation of environmental key performance indicators? 

 

The major challenges that a manufacturing company faces during the development and 

implementation of environmental key performance indicators will be explored by conducting 

case study in four manufacturing companies and the results will be compared with the 

literature study. 

 

 

 

1.3 Delimitations 

 

Developing environmental key performance indicators is an emerging area and hence not much 

research work is available on the subject. The thesis work highlights the improvement of 

environmental performance in manufacturing industry. Literature review was carried out followed by 

case study in Swedish manufacturing companies. All these Swedish companies have a global 

manufacturing footprint. The objective of the thesis work was not to compare the companies but to 

analyze the industrial scenario of environmental improvement on a global basis. Relevant 

professionals were interviewed in the case companies to collect the required data. The result and 

recommendations of this research work are based on the findings from the case studies and theoretical 

literature; however this does not holds true for each individual company applying environmental 

performance indicators. The research is qualitative meaning any suggestions will be based on the 

researchers’ perception of the subject matter and the ability to draw meaningful conclusions. Last but 

not the least; time was a limitation for this study.  

 
1.4 Report Structure 
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The first chapter gives an introduction to the subject and a description to the purpose of this study. 

Chapter two highlights the research design and methodological approach that was selected to fulfill the 

purpose of the study. Chapter three adds the theoretical background to the thesis work based on 

literature review. In the fourth chapter, empirical results from the industry are described. Results from 

qualitative interviews and theoretical study are presented and analyzed in chapter five. Conclusions 

from analysis are drawn in chapter six, and the thesis work ends with a discussion on implications of 

the study and suggestions for further research. 

 

 
 
 
 
 
 
 
 
 

 

 

 

 
Fig. 1 Report Structure. 
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CHAPTER 2: RESEARCH METHODOLOGY                                         

 

This chapter presents the research methodology that has been used to achieve the objective of the 

thesis work. The research design of the thesis work, the interview preparation and case companies’ 

selection are presented in this chapter. An appropriately selected methodological approach fulfills the 

purpose of the study while making the results valid and reliable. The process of writing this thesis 

work started with a literature study, continued with an empirical phase including interviews and case 

studies, and ended with an analysis and concluding phase. This chapter gives an overview of the 

research design and method of data collection underpinning the reasons for the choice of research 

method. It further includes the actions taken to create the final dissertation and why other methods 

have not been selected. 

2.1 Research Process 

 

Research is the systematic investigation of existing or new knowledge (Sagar, 1999). The research 

process is defined as the concise of sequential steps that a researcher takes respecting to the research 

approach. Put differently, research process is the indicator of utilized research approach (Kovács and 

Spens, 2005). There are three different types of scientific research approaches that the researcher can 

work with for related theory and empirical findings: deduction, induction and abduction (Rothchild, 

2003). Deduction approach starts with the existing theories and then formulates a framework that will 

be examined. The induction approach is the formation of a generalization derived from examination of 

a set of facts. Combining the induction and deduction approaches needs the third approach abduction. 

For data collection, the author used a deductive strategy for gathering information. According to the 

chosen research strategy, an iterative process was used. In the process various theoretical aspects were 

studied before and in parallel with empirical observations and data collection. This process is called 

“theory matching” or “systematic combining” according to Dubois and Gadde (2002) and is mostly 

used in case study researches and leads to broaden the earlier observation and theories (Kovács and 

Spens, 2005, Andreewsky and Bourcier, 2000, Taylor et al., 2002, Dubois and Gadde, 2002). The 

theoretical information was thoroughly explored and compared to information collected through 

interviews. The outcome of the examination inform whether the theoretical information corresponds to 

the reality or it must be rejected (Jacobsen, 2002). 

2.2 Research Strategy 

 

The strategy of the research should reflect on the subject and objective of the thesis work. The strategy 

can be preceded through different research methods. According to Dhawan (2010), there are two basic 

approaches to research, the qualitative approach and the quantitative approach. Qualitative research 

attempts to answer the questions of why and how of decision making while the quantitative research 

focus on who, what, where and how much. Jacobsen (2002) suggests that the qualitative approach 

means analyzing the depth of the problem, when the data is distinct and sensitive to unexpected 

circumstances. It concentrates on a few aspects to clarify the problem. The quantitative approach on 

the other hand, finds the width of the problem by exploring many units, which are examined only 

relatively, to a further extent to enable the generalization of the research. Selection of a research 

strategy is however not just based on whether the research is of a qualitative or quantitative nature. 

The choice of the method depends on the research question and research objective. In this thesis work, 

the data was collected in terms of both primary and secondary data. In order to collect the primary 

data, interview method was used as the main research element to get a deeper understanding of the 

research. Hence, a qualitative method was applied for the collection of the primary data. The subject is 
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much more theoretical than to be generalized in statistics. The advantages of the qualitative approach 

are that the data gathered through interviews will provide more detailed answers. Furthermore, the 

researcher can gain real understanding of the phenomenon, while the questions are not forced upon the 

person interviewed because it is flexible. The disadvantages are that the interviews demand a lot of 

time and deep studying of the subject. This method is complex and the flexibility can cause a problem 

for the researcher to achieve the final view, since new information appears all the time (Jacobsen, 

2002). An outline of the main steps of the qualitative research is shown in figure 2.  

 

 

 

 

 

 

Fig. 2 Research design. 

 

2.3 Literature Review  

 

A literature review is an analysis of the research work done in a specific domain. According to Hart 

(1998) literature review is the selection of available documents on the topic, which contains 

information, ideas, data and evidence. The purpose of the literature review is to manifest the scholarly 

ability to discover the relevant information for the scope of the work, build a supportive theoretical 

framework for the subject, defining the key words, definitions and terminologies, identifying previous 

research works and to rationalize the research topic. A successful literature review can only be 

performed after searching for literature in the relevant field. Google Scholar and the Mälardalen 

University library database were used as primary search engines to identify articles of interest. The 

author performed a literature study on environmental performance of manufacturing companies to 

establish a theoretical background for the study. Relevant literature was gathered through reading of 

books, scientific papers, journals and internet sources. The academic books were found at the 

Mälardalen University Library, while the journals and the scientific papers were collected from 

databases such as Google Scholar etc. The list of reference literature has been based on database 

searches in Journal of Logistics, Journal of Cleaner Production and Google Scholar, browsing of 

articles in selected scientific journals, and by following cross references. The key search phrases 

included various combinations of the words sustainability, environmental performance and key 

performance indicators. The abstract of an article was used to determine whether the article was 

relevant to the literature review or not. The background, methodology and conclusion of each article 

that was deemed to be relevant was then summarized and analyzed after a complete review of the 

article. References in articles of interest were also followed to identify key articles in the relevant 

field. Ejvegård (2003) states that the advantage of following a chain of references is that articles of 

high relevance to the subject can be identified faster and more efficiently compared to new searches 

for articles. The literature review continued throughout the thesis work but the extensive work was 

done initially. This process was used as Yin (1994) argued, to develop sharper and more profound 

research questions.  

2.4 Case Study                                                                                                                                  

Acquiring knowledge about a subject in a direct or indirect observation or experience is called 

empirical research and it is mostly used when inadequate data or information is found in literature 

(Yamamoto, 2010). According to Yin (1994), there are five ways of empirical data collection: 
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Experiments, Surveys, Archival Analysis, Histories and Case study. In this thesis work, the case study 

method was used. The favored benefit of case study is to achieve an integrated and complete overview 

of the event by studying it from different perspectives (Gummesson, 2000). For the purpose of 

collecting data on sustainability KPIs and environmental performance, the author had meetings at four 

different ABB locations in Västerås. The time for each meeting was one hour. The meetings took 

place at ABB Corporate Research, Västerås; ABB, Västerås, and at ABB Machines and Generators, 

Västerås, respectively. The interviewee included Environmental Experts at ABB Corporate Research, 

Västerås, Local Sustainability Officer (LSO) at ABB, Västerås and at ABB Machines and Generators, 

Västerås.  The author also had a meeting with the Environmental Expert at Volvo CE, Eskilstuna in 

person and later research questions were sent by email to which the interviewee sent his response on 

the behalf of Volvo CE. For Volvo Group and Volvo Cars, research questionnaires were sent to the 

Environmental Experts in both the companies with some information shared by telephone calls and 

later their responses were received by email. The interviews were conducted in a semi-structured 

manner. The author had developed an interview guide with thematically arranged, possible questions 

related to different aspects identified in theoretical background on sustainability and environmental 

key performance indicators in manufacturing industry. The data collection analysis in this research 

consists of categorizing data, evaluating them, and cross-case analysis of the cases. Afterwards, the 

theoretical framework is compared with achieved results from case studies. The author selected a 

multiple case study, because it can, on the one hand, provide a lot about whether the theory may or 

may not hold in comparison to the reality and, on the other hand, whether different conditions might 

affect the study. Furthermore, the multiple cases are more influential and convincing and are focused 

more on the depths of the insights than single case studies (de Vaus, 2001). 

 

2.5 The Interview Method 

 

Interviewing is the most substantial and common resource to gather information in case studies by 

letting the researcher fully concentrates on the study. Research interviews of a qualitative nature can 

be performed to gain the perspective of the subject being interviewed and how they perceive the 

world. Blumberg et al. (2008) identify three types of interview strategies; structured interviews, semi 

structured interviews, and unstructured interviews. In the structured interviews, questions are 

predetermined and asked in a specific order. The unstructured interview is not bounded to a specific 

subject and therefore questions cannot be designed. The semi-structured interviews combine the 

advantages of totally structured and unstructured interviews of thus having both the flexibility and 

some degree of standard: the interviews are held for a specific subject but not strictly following 

predetermined questions. Interviews were performed during the case study to gain knowledge about 

the current situation in the studied company. The purpose of the interview was to describe and explain 

the current situation rather than explore a new issue or problem. This means that unstructured 

interviews were not a suitable strategy during this study. Ultimately, semi structured interviews were 

chosen as an interview strategy. The semi structured approach allows the respondent to be flexible 

with their answers and allows the interviewer to extract as much knowledge as possible from the 

respondents. 

 

2.6 Reliability and Validity of the Research  

 

The qualitative approach needs to be critically evaluated to measure the quality of the research, and 

distinguish whether the found information is true compared to the reality or has been affected by the 

method. Therefore, the empirical data has to meet the requirements of reliability and validity. 

Reliability and validity of a research implies the quality of the research that ensures the correctness of 

the result. In other words, it indicates how the research is applicable in the real world or if other 

scholars can confide in the result (Gummesson, 2000). It implies that approximately the same results 
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should be achieved if different researchers investigate the same issue with the same purpose (Yin, 

1994). The reliability of the data ensures that the data is consistent and truthful whereas the validity of 

the data ensures it is relevant and suitable (Jacobsen, 2002). According to Glenn (2010), in 

quantitative research, reliability in data collection is assured in three ways: measuring internal 

consistency, applying test-retest correlation coefficients, and using equivalent forms of the instrument. 

In order to strengthen the reliability of the research, semi-structured interview schedule was derived 

and the same questionnaire was used with different respondents. To strengthen the validity of the 

research, notes were taken during the interviews. Moreover, relevant information about the subject 

was searched on companies’ website and related internet pages.  
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CHAPTER 3: THEORETICAL BACKGROUND 

 
3.1 Introduction 

 

Traditional manufacturing industry has developed a linear production path which involves resource 

extraction, energy usage, emissions released to air and water, and waste produced at volumes and rates 

that places increasing burden on the natural environment. As a result, manufacturing and production 

operations are perceived as a threat towards environmental protection. According to Fiksel (1996) 

manufacturing and production operations are viewed as culprits in harming the environment, in the 

forms of waste generation, ecosystem disruption, and depletion of natural resources. Beamon (1999) 

has categorized the impact of manufacturing operations on the environment as: 

 Waste (all forms); 

 Emissions to air and water; 

 Energy use; and  

 Resource use (material consumption) 

Manufacturing organizations have mostly viewed environmental activities separately from their core 

business operations. Most organizations in the past have considered environmental concerns as a 

constraint to their businesses (Metcalf et al., 1996). However this business philosophy is now 

changing. Today organizations are moving from the stage of “whether to” to “how to” integrate 

corporate sustainability (set of corporate social, environmental, and economic impacts) into day-to-day 

management decisions and business operations. Epstein (2008) highlights the factors for an 

organization to implement sustainability as:  

 Regulations (Government regulations and industry code of conducts) 

 Community relations (public and activists NGOs) 

 Costs and revenue imperatives (enhanced revenues and lower costs) 

 Societal and moral obligations  

Organizations show their commitment towards the sustainability either by minimizing their wastes, 

emissions, and usage of energy and natural resources or by changing the organizational structure 

(centralized/decentralized). “At a minimum, the company fully complies with all existing international, 

national, and local regulations and industry standards regarding emissions and waste, striving for 

continuous improvement in the efficiency with which it uses all forms of energy, in reducing its 

consumption of water and other natural resources, and its emissions of hazardous substances into air, 

water, and land” (Epstein, 2008, p.41). Most organizations have realized that for sustainability to be 

value-able to the organization, it should be integrated into day-to-day management decision making 

and business activities. However integrating sustainability into their day-to-day business activities is a 

critical issue. Organizations can integrate sustainability into day-to-day decision making processes 

with the combination of a clear and well-articulated and well-communicated sustainability strategy, 

commitment of senior management and appropriate structures and systems within the organization. 

Some organizations have included rewards and incentives systems based on the social and 

environmental performance as incentives play a vital role in motivating employees to integrate social 

and environmental impacts into their day-to-day business operations and decision making. A strategy 

describes the relationship that exists within the organizations vision and its operational plans that are 

to be followed on a day-to-day basis (Olve et al., 1999). Improving companies’ environmental 

performance has significant competitive implications and has added a new dimension to the process of 
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strategy formation (Azzone et al., 1997). Organizations are aware of how critical is it to formulate a 

sustainability strategy.  

3.2 Challenges to the Implementation of Sustainability Strategy                                                                         

Implementation of the sustainability strategy is a challenge for most of the manufacturing 

organizations. Integrating sustainability is very different from implementing other business strategies 

in the organization because for a sustainability strategy, an organization has to evaluate the 

sustainability impacts on the financial performance of the organization and most organizations find 

difficulty in establishing the trade-offs between financial and environmental performance. Furthermore 

the response from stakeholders to these trade-offs add uncertainties. According to Epstein and Roy 

(2001) measuring sustainability strategy is a challenge because of the fact that sustainability is usually 

linked to long time horizons and has a high value of uncertainty. Implementing a sustainability 

strategy requires setting clear environmental goals which can be either quantitative or qualitative. The 

quantitative environmental goals are more effective than the subjective qualitative goals. For instance, 

one company may have a goal to “reduce reportable emissions,” whereas a company that is tracking 

specific parameters may set a definitive goal to reduce emissions by a certain percent. The 

measurement of environmental performance indicators helps in creating meaningful environmental 

goals which according to Metcalf et al. (1996) eventually define and support the corporate 

environmental policy. Environmental goals may be: 

 Reduce or eliminate emission rate from the products and supply chains 

 Increase efficiency of energy consumption or reduce consumption rate within their production 

 Cause less pollution and waste to environment 

 Increase efficiency of resources consumption 

 Reduce environmental effect from design state  

Implementing a global sustainability strategy or adopting a local strategy is yet another challenge for 

the multi-national companies operating globally. Managers question how to implement a strategy to 

encourage corporate sustainability when there are many competing organizational constraints and 

numerous barriers to implementation. 

3.3 Local or Global Environmental Strategy, Organizational Structure and Other Factors          

The multi-national or global companies are in the phase of deciding whether they will adopt a global 

company standard or otherwise adapt their standard to meet local requirements in order to implement 

the sustainability strategy. Although the top management puts stress on the company to “think global 

but act local”, however according to Epstein and Roy (1998) implementing such a system is fraught 

with difficulties as companies want to think global and develop corporate strategies that are consistent 

throughout the countries and business units through which they operate and con-currently, they want 

to act locally and have a local presence to attract and maintain business and adopt corporate practices 

to country cultures and competitive conditions. Most organizations struggle with the balance between 

one worldwide corporate environmental standard for management systems and performance on the 

one hand, and widely different local governmental regulations on the other hand. Certain factors 

discussed in the literature for considering local or global corporate environmental strategies are briefly 

outlined since they are beyond the scope of this study. 

Internal Factors: 

 Corporate Culture 
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 Competitive Positioning 

 Environmental Performance of Business Units and Facilities 

External Factors: 

 Environmental Regulations 

 Market Factors 

 Geographic Factors 

Hence, adopting a local or a global strategy is not an easy task under any circumstances. An 

organization has to consider several factors while considering its environmental strategy. 

3.4 Environmental Indicators – Classification, Characteristics, Development and Usage                                                                                                                    

Environmental Indicators are used to depict the vast quantity of environmental data of a firm in a 

comprehensive and concise manner, applying mostly to set absolute material and energy data in 

relation to other variables in order to increase the informational value of quantitative data. Unlike 

many business metrics, measures of environmental performance are not readily translated into a single 

currency. According to Characklis and Richards (1999) environmental indicators are typically 

recorded in a hodgepodge of dissimilar units: pounds of hazardous wastes, parts per million of a 

chemical, number of oil spills, and kilowatt-hours of electricity. The purpose for which indicators are 

to be used determines the kind of indicators that are to be developed. For the purpose of improving 

environmental performance, the indicators on the physical and chemical characteristics of the product 

should be developed whereas for the purpose of monitoring and external reporting the indicators on 

environmental aspects and impacts should be developed. Indicators can be classified as: 

 Absolute indicators; e.g. tons of raw material, emissions, taken from input-output analysis 

 Relative indicators, where input figures are referenced to other variables such as production in 

tons, revenue, number of employees 

 Indexed indicators, where figures are expressed as a percentage with respect to a total, or as a 

percentage change to value of previous year etc. 

 Aggregated depictions, where figures of the same units are summed over more than one 

production step or product life cycle 

Jasch (1999) and Olve et al. (1999) have highlighted the characteristics for developing the indicators 

as follows:  

 They have a scientific base 

 They are clearly and uniformly defined 

 They reflect the organizations strategy  

 They are mutually exclusive and collectively exhaustive in considering the life cycle 

environmental impacts 

 They are easy to use and understand 

 They require little time and costs for their calculations 

 They give reliable results 

 They are applicable in all geographic regions 

 They are easy to extend to other products 

 They provide clear-cut guidelines to the designers and require no interpolation from the 

environmental impacts 
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 They are comparable and reflect changes in environmental performance  

 They are chosen so they can act towards goals which are able to be influenced by the firm 

 They reflect environmental performance in a concise manner, and display problem areas as 

well as benefits in a balanced manner 

 They are derived frequently enough (monthly, quarterly, yearly) so that action can be taken in 

due time 

 They are understandable for the user and correspond to his information needs. The system has 

to be lucid and concentrate on the most important figures 

According to Jansson et al. (1997) environmental indicators may be used in a number of areas, such 

as: 

 Utilization and attributes of production factors 

 Emissions resulting from production 

 Product content and effects of product use 

 Effectiveness and environmental consequences of various modes of transportation 

 Residual products 

 Administrative processes, such as the existence of environmental audits, litigation, etc. 

The ISO standard14031 describes two general categories of Environmental Indicators: 

 Environmental performance indicators (EPIs); and 

 Environmental condition indicators (ECIs) 

The EPIs focus on the environmental aspects (environmental performance) like energy consumption, 

water consumption etc. whereas the ECIs focus on the environmental impacts (condition of the 

environment) and include indicators like air and water quality parameters. Since the Environmental 

condition indicators (ECIs) are beyond the scope of the thesis work so only the Environmental 

performance indicators (EPIs) are discussed here. Environmental performance indicators (EPIs) 

provide a reference point to track progress in a specific environmental area (Metcalf et al., 1996) and 

thus helps managers by creating measurable, quantitative goals. A majority of the Environmental 

performance indicators (EPIs) relate the effects of organizations business on its surroundings. A 

unified reporting framework that embraces transparency, comparability, and completeness should 

include a set of four Environmental performance indicators (EPIs): material use, energy consumption, 

non-product output, and pollutant releases (Ditz et al., 1997). Data can be collected at the level of the 

firm, separate sites, departments or separate machines with the normal reference unity as  production 

(in tons). The choice and calculation of the reference unit is of pivotal importance to the interpretation 

of the data, and its feature should be clearly explained and laid down in writing, especially when 

comparing between sites. EPIs are further broken down into two categories: 

 Management performance indicators (MPIs) 

 Operational performance indicators (OPIs) 

Management performance indicators (MPIs) provides information about management efforts to 

influence the environmental performance of the organization’s operations and are related to the policy, 

peoples, practices, procedures, decisions and actions at all levels of the organization whereas 

Operational performance indicators (OPIs) provides information about environmental performance of 

the operations of the organization, and are related to:  
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 The design, operations, and maintenance of the organization`s physical facilities and 

equipment; 

 The materials, energy, products, services, wastes, and emissions related to the organization`s 

physical facilities and equipment; and  

 The supply of materials, energy and services  to, and the delivery of products, services and 

wastes from the organization’s physical facilities and equipment 

According to Jasch (1999) Operational performance indicators (OPIs) evaluate the actual 

environmental aspects of firms and are sub-divided into mass and energy indicators. Examples 

include: 

 Electricity consumption per production unit, 

 Total waste,  

 Average petrol consumption of the transport fleet. 

In practice EPIs may be used in a variety of decision situations by stakeholders both outside the 

company (macro level) and at different organization levels inside the company (micro level), to secure 

an ongoing process of reducing environmental impacts from products and processes. “Internal 

Stakeholders need more detailed EPIs to describe and control environmental performance of their 

products and individual activities or processes inside the company” (Thoresen, 1999, p.366). The 

`Eco-indicator `99` is one of the most widely used indicators in Western Europe with its main focuses 

on environmental effects and has three key considerations i.e. human health, ecosystem quality and 

natural resources (Veshagh et al., 2006). The EPS-system is another indicator that has a global 

perspective on the environmental impact. For evaluation in the EPS-system, every process is given an 

Environmental Load Unit (ELU) index/kilo or unit which sums up the environmental load with respect 

to materials, production, transport etc. during the whole or a part of the lifespan of a product 

(Ljungberg, 2007). The end result differs between the methods as Wiktorsson et al. (2011) writes that 

the EPS-system considers with its global focus, emissions of carbon dioxides and other greenhouse 

gases to be the most damaging, while Eco-indicator with its more local focus finds emissions of heavy 

metals into the air, the most damaging to the environment and health.  

3.5 Environmental Key Performance Indicators  

Before discussing the Environmental KPIs, it would be appropriate to discuss KPIs in general. There 

is a confusion differentiating Key performance indicators (KPIs) from the normal and routine 

measures that are referred to as Performance indicators (PIs). The adjective key of a KPI is the 

operative term. An organization has only so many resources and so much energy to focus. To use a 

radio analogy, KPIs are what distinguish the signals from the noise – the measures of progress toward 

strategy execution. The selection and validation of the correct or best KPIs is a constant debate. 

Statistical correlation interaction analysis among KPIs can determine the degree of influence that 

various cascaded KPIs have on the higher-level enterprise-wide KPIs - hence correlation analysis 

validates or improves the KPI selection. The KPIs should be derived from the executive`s strategic 

objectives and plans. If the KPIs are selected independently of the strategy, then they will likely report 

only what can be measured as opposed to what should be measured (Cokins, 2010). According to 

Parmenter (2010) KPIs have following characteristics:  

1. KPIs are non-financial measures  

2. KPIs are measured frequently  

3. KPIs are acted on by the CEO and senior management team (e.g.) 
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4. KPIs indicate what action is required by the staff  

5. KPIs are measures that tie responsibility down to a team or individual  

6. KPIs have significant impact (e.g. affect one or more of the critical success factors [CSFs] and 

more than one BSC perspective) 

7. KPIs encourage appropriate action (e.g. have been tested to ensure they have a positive impact 

on performance) 

Hence, KPIs are measures that cannot be expressed in dollars, yen, pounds, euros, etc. KPIs should be 

measured 24/7, daily, or weekly. CEO commitment plays a vital part during the development of KPIs. 

Staff should understand the measures and know how to fix them. KPIs should hold the team or the 

team leader accountable for the actions. Environmental KPIs are measures by which the environmental 

performance of organizations, business units, and their divisions, departments and employees are 

periodically assessed. Environmental KPIs will monitor whether environmental goals and targets will 

be met or not and can communicate the need for additional measures. Unlike descriptive KPIs, 

environmental KPIs focuses on the distance from a target, comparing actual conditions with a specific 

set of reference conditions. Ideally, environmental KPIs will report on results (e.g., declining trend in 

emissions of carbon oxide to the atmosphere) not efforts (e.g., number of fines on companies out of 

compliance) (Hřebíček, et. al, 2011). The environmental KPIs are developed and used to monitor 

changes in the quality and condition of all elements of nature and the environment (i.e. air, water, soil, 

ecosystems etc.). Environmental KPIs must accurately evaluate the status of sustainable environmental 

management system of organization and facilitate its further improvement (RICON, 2009). 

3.5.1 Recommended Number of KPIs 

There is no fixed number of performance indicators an organization should have. According to 

Parmenter (2010) it depends if  

 The proposed performance indicators cover all the CSFs within the organization,  

 The organization can easily sustain the number of performance indicators proposed, 

 Each of proposed performance indicators helps the organization to analyze and improve the 

key process it is responsible for  

Although there is no rule for the right number of performance indicators but too many would tend to 

distract from pursuing a focused strategy. Performance indicators chosen should be quantifiable, in 

either absolute or percentage terms, as well as complete and controllable (Epstein & Manzoni, 1998). 

Kaplan and Norton (1996) recommend no more than 20 KPIs whereas Hope and Fraser (2003) suggest 

fewer than 10 KPIs. A rule called 10/80/10 suggests that an organization should have about 10 Key 

Result Indicators (KRIs), up to 80 Result Indicators (RIs) and Performance Indicators (PIs), and 10 

Key Performance Indicators (KPIs) however if an organization is made up of many businesses from 

different sectors, than the 10/80/10 rule cannot apply. 

3.5.2 Developing and Implementing KPIs                                                                                                                                              

Developing KPIs is a challenge for most of the organizations. Parmenter (2010) has suggested a 12 

step model for developing and implementing KPIs:  

 Senior management commitment 

 Establishing a “winning KPI” project team 

 Establishing a “just do it” culture and process  

 Setting up a holistic KPI development strategy 
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 Marketing KPI system to all employees 

 Identifying organization-wide critical success factors 

 Recording of performance measures in a database 

 Selecting team performance measures 

 Selecting organizational winning KPIs 

 Developing the reporting framework at all levels 

 Facilitating the use of winning KPIs 

 Refining KPIs to maintain their relevance 

The behavioral side is also very important during the formulation of a KPI. An organization must 

consult its staff about the action(s) they will take on the specific organizational measure(s) because at 

the center of all organizations lies the people practices, so it is significantly important for the KPI team 

to understand people practices. According to Kaplan and Norton (1996) KPIs have rarely been 

successfully designed by an individual working behind closed doors with little or no consultation with 

staff and management. A project team comprising of two to four people depending on organizations 

size is needed for developing and implementing the KPIs within the organizations. The purpose of 

KPIs in a best-practice approach is to empower employees to use the information to assist them to 

improve performance therefore a performance measurement must be carefully vetted by the KPI team 

and senior management team (SMT) before it can be called a KPI. 

3.6 Sustainability Balanced ScoreCard (SBSC) 

One management system proposed in the literature to follow up KPIs is the Balanced ScoreCard 

Model. The balanced scorecard translates an organizations vision and strategy into objectives and 

measures across a balanced set of four perspectives: 

 Financial 

 Customer 

 Internal Business Process 

 Learning and Growth 

These four perspectives are related to the organizations strategy and core values. In practice, the term 

“balanced scorecard” refers to any set of financial and non-financial measures that link performance 

indicators to organizations strategy. The choice of where to add sustainability performance indicators 

on the balanced scorecard is determined by the challenges being faced by organization. An 

organization can either create a new perspective on environment in its balanced scorecard or fit 

environmental measures into its already existing perspectives (Olve et al., 1999). Some organizations 

have included environmental sustainability indicators in the traditional four perspectives of their 

balanced scorecard choosing perhaps one or two key performance measures in each dimension instead 

of creating a separate environmental perspective (Epstein, 2008). Organizations that consider 

sustainability as a fundamental part of their strategy have expanded their balanced scorecard with the 

addition of a fifth perspective which includes environmental performance indicators linked with the 

four traditional perspectives. Literature highlights some factors for establishing a separate perspective 

for sustainability in the balanced scorecard 

 Environmental sustainability is viewed as core element to the organizations strategy, creating 

competitive advantage for the organization, as opposed to merely seeing it a mean for 

improving operational efficiency. 
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 A new perspective for environmental sustainability may become a tool to focus management 

attention. This results in communicating management`s strong concern on environmental 

issues. 

 For a company with high environmental impact, a new perspective may help to highlight the 

importance of such issues to the organization. As a result, the organizations will more likely to 

focus internally on organizations environmental strategy. 

 In organizations with relatively high resource allocation to environmental impacts, creating a 

new perspective will highlight the links between resource usage and organizations strategy.  

Sustainability strategies reflected in the organizations balanced scorecard should be cascaded down to 

the SBUs (strategic business units) of the organization and ultimately to the support functions, 

including Environmental, Health and Safety (EH&S). The ability of the BSC to integrate the three 

dimensions of sustainability (economic, environmental and social) offers the possibility to integrate 

the management of environmental and social aspects into the mainstream business activities (Figge et 

al., 2002). The process of formulating a SBSC can be divided into three major steps. First, the strategic 

business unit has to be chosen. This step presupposes that a strategy of the business unity exists. 

Second, the environmental and social aspects of concerns have to be identified. Third, the relevance of 

these aspects for the specific business unit`s strategy has to be determined. 

3.7 Other Factors during the development of Environmental KPIs 

Some other factors are also important for developing and implementing Environmental KPIs however 

since they are beyond the scope of thesis work so they are discussed briefly here.  

3.7.1 Employees                                                                                                                                                           

The vision, strategy or scorecard of the organization can only have profound effects if each employee 

within the organization is shown tangible evidence of his/her contribution in helping the organization 

as a whole to achieve its defined goals. Employees held accountable by clearly articulated 

performance goals are more productive. The companies most successful in achieving “stretch” 

environmental goals have attached employee compensation to reaching the environmental 

performance goals with most of the organizations connecting employee incentives to environmental 

performance in some form (Metcalf et al., 1996).  

3.7.2 Suppliers                                                                                                                                                   

Global organizations face many challenges in their implementation of sustainability strategies. On one 

side, these organizations have significant pressure in reducing their costs all the way in their supply 

chains, yet on the other side, switching to lower cost suppliers can increase social and environmental 

impacts, which may lead to reaction from some stakeholders, causing a direct effect on organizations 

economic growth (Epstein, 2008). Slowly, the boundaries of environmental performance metrics are 

expanding beyond product manufacturing, downstream to product use and disposal as well as 

upstream to include the practices of suppliers (Characklis and Richards, 1999). Assessment of the 

environmental impact of a company`s demand for material inputs may be effectively carried out using 

questionnaires for all potential suppliers (LIoyd, 1994). The areas of concern included in such 

questionnaires typically include: 

 Regulatory compliance; 

 Environmental effects and performance measures; 

 Existing environmental management procedures; 
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 Commitment to managerial and process improvement, regardless of what is supplied. 

Integrating environmental considerations into supplier standards/specifications lists may yield more 

dramatic changes (Richards, 1994). Suppliers can be asked to meet specifications that are 

environmentally appropriate while still maintaining necessary quality, cost, and performance 

standards. Supply chains and the degree to which individual companies’ depend on external suppliers 

can have a potentially large effect on their perceived environmental impact (Characklis and Richards, 

1999). As long as environmental metrics are restricted to company-owned facilities, vertically 

integrated companies (those that manufacture or refine many of their own raw materials or parts) will 

appear to have a greater environmental impact, and thus worse environmental performance, then 

competitors who outsource components and intermediate inputs. Wiktorsson et al. (2011) suggests an 

analysis scheme to manufacturing companies for their suppliers’ selection: 

 Select suppliers who locate close to company production site 

 Choose suppliers who have environmental certification/are environmentally conscious 

 Minimize/eliminate use of substances in concern (black and grey list of substances) 

 Production technology and resources of suppliers should be taken in consideration under 

supplier selection that are effective and give less environmental effect whenever possible 

 Encourage the suppliers to use production technologies that minimizes environmental impact 

i.e. more effective energy consumption, less emission rate  

Management`s interpretation of the outer limits of its environmental responsibility may influence the 

magnitude of aggregated, environmental impacts from company processes and products as a narrow 

perspective concerned solely from responsibility of its own manufacturing facilities, may limit the 

potential of the company to influence possible, major environmental impacts all along the life cycle of 

its products (Thoresen, 1999). Problems are often found to have their origin in the interface between 

elements of a total system (Blanchard et al., (1990), Asbjørnsen (1992)) where e.g. responsibility and 

accountability for products and processes change from one entity or company to another. Important 

interfaces along the product life cycle with bearing on environmental performance may be found 

between the manufacturer and his customers, between the manufacturer and his suppliers, between the 

manufacturer`s different functional departments etc.  

3.7.3 Communication of the Environmental KPIs                                                                                                                          

Environmental managers must communicate with all stakeholders, including employees, stockholders, 

investors, customers, and communities. The stakeholders must be given accurate corporate 

environmental information in the appropriate context so that they make their own decision on the 

organization`s environmental performance and commitment. Environmental performance indicators 

also serve as a tool to communicate with other business units within a corporation (Metcalf et al., 

1996). Managers need a means to focus attention on all areas in order to appropriately allocate 

resources. They require support from employees and stakeholders to successfully accomplish their 

tasks. To gain this support, they must be capable of communicating accurate data so that the 

organization is recognized for its environmental achievements. Organizations can create a system to 

communicate their environmental KPIs to their employees and all stakeholders. 

3.8 Summary  

Literature review suggests that organizations can integrate sustainability into day-to-day business 

operations with the combination of a clear and well-articulated and well-communicated sustainability 

strategy and appropriate structures and systems within the organization. The measurement of 
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environmental performance indicators helps in creating meaningful environmental goals which 

eventually define and support the corporate environmental strategy. There are two general categories 

of indicators for environmental performance; environmental performance indicators (EPIs); and 

environmental condition indicators (ECIs). The EPIs focus on the environmental aspects 

(environmental performance) like energy consumption, water consumption etc. whereas the ECIs 

focus on the environmental impacts (condition of the environment) and include indicators like air and 

water quality parameters. EPIs are further broken down into management performance indicators 

(MPIs) and operational performance indicators (OPIs). In this thesis work, operational performance 

indicators (OPIs) were considered as they provide information about environmental performance of 

the organization`s operations. Operational performance indicators evaluate the actual environmental 

aspects of firms and are sub-divided into mass and energy indicators. They include electricity 

consumption per production unit, total waste and average petrol consumption of the transport fleet. 

Environmental KPIs will monitor whether goals and targets will be met or not and can communicate 

the need for additional measures. There is no fixed number of performance measures an organization 

should have; it depends if the proposed performance measures cover all the CSFs within the 

organization and the organization can easily sustain the number of performance measures proposed. 

Balanced Scorecard Model can be used as a management system to follow up environmental KPIs 

within an organization. 
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CHAPTER 4: EMPIRICAL RESULTS                                                              

During the last decade there has been a growing transparency in business environmental performance. 

Companies that once operated behind the veil of confidentiality now publicly provide information on 

their environmental performance. However this growing supply of information on business 

environmental performance demands for corporate accountability. Firms that voluntarily make 

information available on their environmental performance are still the exceptions. Furthermore, 

uniform reporting measures remain elusive. Consequently, the variety of approaches to reporting 

environmental performance makes it difficult, if not impossible, to compare products, facilities, firms, 

sectors, and countries. Worldwide there is a trend in environmental reporting away from purely 

qualitative descriptions of environmental practices towards a more comprehensive, quantitative 

depiction of environmental performance by the use of input-output material flow-analysis and 

environmental indicators. In this part of the thesis work, the empirical findings from the case 

companies are written. The significant factors and major challenges in the development and 

implantation of key environmental performance indicators in the case companies are highlighted.  

Company A: ABB, Västerås Sweden                                                                          

ABB is a global company working in power and automation technologies. Based in Zurich, 

Switzerland, the company employs 145,000 people and operates in approximately 100 countries. The 

company in its current form was created in 1988, but its history spans over 120 years. The company 

maintains seven corporate research centers around the world and has continued to invest in R&D 

through all market conditions. Today, ABB stands as the largest supplier of industrial motors and 

drives, the largest provider of generators to the wind industry, and the largest supplier of power grids 

worldwide. ABB’s business is comprised of five divisions: 

 Power Products 

 Power Systems 

 Discrete Automation and Motion 

 Low Voltage Products 

 Process Automation 

ABB's products, systems, solutions and services are designed to increase its industrial productivity 

while lowering the environmental impact. The environment policy is an integral part of ABB´s 

commitment to sustainability and is embedded in its strategies, processes and day-to-day business 

throughout the ABB Group. The company seeks to minimize the environmental impact of its 

technologies and products to ensure that its manufacturing processes are environmental friendly and 

energy-efficient. In its own operations, the company strives to reduce the use of energy and materials, 

streamline the means of transporting goods, reduce the impact of business travel, phase out hazardous 

materials, design eco-efficient and recyclable products, and enhance suppliers’ performance.  
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Key focus 

areas 

Energy use Emissions Resource 

efficiency 

Safety at 

workplace 

Environmental 

Strategy 

Global strategy 

(base) 

Country strategy Divisional 

strategy 

Site strategy 

Environmental 

KPIs 

Reduce use of 

energy by 2.5 

annually 

Improve water 

performance at 

facilities in water 

stressed regions 

Reduce the 

environmental 

impact of 

business air travel 

Consolidated 

Health, Safety and 

Environment 

(HSE) plans 

Environmental 

Management 

Systems 

ISO 14001 -  -  -  

Other 

Environmental 

Initiatives 

Commitment to 

continual 

improvement 

Legal compliance Awareness 

training of 

employees 

-  

Transparency Annual 

sustainability 

report 

Meeting GRI 

requirements 

Independent 

verification 

-  

KPIs Follow 

up System 

eTarget 

(Corporate 

Research Center) 

Individual 

systems for each 

site 

-  -  

Table 1. ABB, Sweden Environmental Performance 

The current environmental areas for ABB, Sweden include energy use, emissions, resource efficiency 

and safety at work place for which the company follows a global strategy as a base and implements it 

on country level, divisional level and site level based on targets of respective levels. The Global KPIs 

are set in Zürich by Sustainability Affairs. These KPIs are then transformed by the country level 

sustainability manager in Sweden, to make them appropriate for Sweden. The country level 

sustainability manager in consultation with the environmental expert decides the KPIs that should be 

implemented at ABB, Sweden. Each site set its own environmental KPIs. The KPIs are updated on a 

monthly basis.  

Company B: Volvo Group, Gothenburg Sweden                                                                  

Volvo Group is one of the world’s leading manufacturers of trucks, buses, construction equipment and 

marine and industrial engines. The Group, employs about 115,000 people, has production facilities in 

19 countries and sells its products in more than 190 markets. The Volvo Group is a publicly-held 

company headquartered in Göteborg, Sweden. As one of the world's biggest manufacturers of heavy 

commercial vehicles, the Group bears a clear responsibility for reducing the environmental impact of 

its products. Volvo Group commitment is permeated by three aspects: 

 Environmental care 

 Business ethics 

 Human rights and social issues. 

Since 1972 Volvo Group has continuously communicated and trained employees and management on 

environmental responsibility issues. Today, environmental issues are an integral part of the company 

vision, business strategy and daily work. The Groups long-term ambition is to make all its production 

plants carbon dioxide neutral. The Group follows a global environmental strategy, broken down on 

regional and local levels and specific targets are set by each level. The local targets can also be based 

on local requirements or identified environmental aspects specific for that site. Results are reported to 

Group level and presented in the sustainability report. For the Volvo Group, a key performance 

indicator (KPI) should address a focused area, be measurable and verifiable. The number of KPIs, the 

Group considers appropriate for the implementation of its environmental strategy varies according to 
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the organizational level. On a group level, Volvo Group has twenty general KPIs on environment 

covering product issues (e.g. number of environment enhanced products sold), management (e.g. no. 

of employees covered by EMS or no of certified suppliers) and production related (e.g. energy 

consumption, water, waste etc.). In these KPIs, the Group usually uses absolute values and has 

avoided formulating them as value/produced unit, since that is very sensitive to fluctuations in 

production volume and more or less impossible to relate to real achievements.  

The environmental KPIs are derived from the Group organizational strategy. They are decided in the 

Group Core Value and Public Affairs Council. On Group level, these KPIs are formulated through the 

environmental network which comprise of the Volvo Group Environmental Committee, having 

members from several business functions, divisions and business areas. These members have also the 

task to get support for these KPIs in their home organizations. Volvo Group reports back these KPIs to 

the Environmental Committee. The Group has an effective system to communicate its environmental 

KPIs to its employees. The Group ensures that its employees have a clear understanding of 

organizational strategy on environment. This is mostly done on local levels for local KPIs. All 

employees also go through an environmental training program.  

Key focus areas Energy efficiency Climate change Renewable fuels Communication 

Environmental 

Strategy 

Global strategy 

(base) 

Regional strategy Local strategy -  

No. of KPIs 20 (Global level) -  -  -  

Environmental 

Management 

Systems 

ISO 9000 ISO 14000 OSHA 18000 -  

Transparency Business 

Management 

System available to 

all employees 

-  -  -  

Behavioral side Taken into 

consideration 

-  -  -  

Communication 

of  KPIs 

Intranet Employee 

Magazine 

Local 

environmental 

coordinators 

-  

 

Suppliers 

Improvement 

Code of conduct 

for Supplier 

selection 

Environmental 

Requirements 

Self-assessment 

questionnaire 

-  

 

Table 2. Volvo Group, Sweden Environmental Performance 

The key areas for environmental improvement in Volvo Group include energy efficiency, climate 

change, renewable fuels and communication for which the Group follows a global strategy as a base, 

broken down to regional and local levels. In order to improve the existing KPIs, Volvo Group has 

some very good examples of on-line feedback, e.g. on energy measurements. The best sites have some 

key environmental results on the table frequently, but it is also important not to over-report and take 

time to discuss issues that the specific group has no influence on. Volvo Group gives an internal 

environmental award to some outstanding initiatives made by someone or a group within the 

organization. Some of the Group business areas also have their own similar internal awards, but 

generally, the Group does not use other incentives for everyday performance.  
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Company C: Volvo CE, Eskilstuna Sweden                                                  
 

Volvo CE is the oldest industrial company in the world which is still active in the construction 

machinery. It started in 1832 in a machine shop in Eskilstuna, Sweden. Today Volvo CE is one of the 

world's largest manufacturers of construction machines. It is the world's largest manufacturer of 

articulated haulers and wheel loaders, and one of the world's largest manufacturers of road 

development machines and compact construction equipment. Being a member of the Volvo Group 

gives Volvo CE a unique and powered strength through the sharing of the Volvo name and Volvo 

diesel engine technology which, in turn, creates worldwide respect. The Volvo Group core values - 

quality, safety and environmental care - are fundamental for Volvo CE operations. The company also 

strives to improve efficiency and minimize the negative impact from its own production. The long-

term ambition of the company production is to become carbon dioxide neutral. Sustainability 

considerations are embedded in the regular business processes. The company has a Global 

Environmental strategy with local implementation, specifically in terms of production sites etc. For 

products, the company follows the global strategy. For Volvo CE, a KPI is addressing key focus areas 

related to identify environmental aspects. Environmental KPIs in Volvo CE are mostly derived from 

the organizational strategy so there exists a link between KPIs and organizational strategy. Volvo CE 

receives feedback through Management Review process and established Core Values forums. No 

specific feedback system is established globally for the KPIs.  

Key focus areas Energy effiency Resource 

efficiency 

-  -  

Environmental 

Strategy 

Global strategy 

(base) 

Country strategy Business unit 

strategy 

-  

Environmental 

KPIs 

Miljö Avvikelser 

åtgärdade inom 30 

dagar 

Antal 

miljöavvikelser 

Energieffektivitet -  

No. of KPIs 3 (Globally) More KPIs on site 

level (depending 

on local 

conditions) 

-  -  

Environmental 

Management 

Systems 

Triple certification 

of management 

systems 

KPIs defined 

(globally, 

regionally and 

locally) 

-  -  

Other 

Environmental 

Initiatives 

Environmental 

Care Plan for all 

projects and main 

activities 

-  -  -  

KPIs Follow up 

System 

Dashboard (with 

site, region and 

global dimensions) 

IT Systems -  -  

Behavioral side Takes into 

consideration 

-  -  -  

Communication 

KPIs 

Physical 

visualization 

boards 

Intranet Information update 

meetings 

-  

Supplier Criteria for supplier 

selection 

Supplier “Key 

Element 

Procedure” 

-  -  

Table 3. Volvo CE Environmental Performance  

Volvo CE has continuous improvements program for environment which includes: 

 Yearly plan for environmental activities  
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 New forum to work with site related environmental questions (Environmental Site Forum) 

 Updated list of environmental aspects 

 Updated list of environmental risks 

 Mapping of existing and absent documented routines in cOMMon 

 Site environmental objectives proposed 

 New way developed to inspire the shop floor personnel the work with energy efficiency 

through visualize potential savings (EVSM) 

 More water recirculated (3640 m
3
) in the treatment plan compared to last year (928 m

3
). 

Volvo CE is a part of Volvo Group and has identified Energy efficiency and resource consumption to 

be its major environmental areas. The company also considers its global strategy as a base for its 

country and business unit strategy. The number of KPIs on global level is three however the company 

has more KPIs on site level depending on local requirements. For motivating the employees to 

integrate sustainability to their everyday business operations, in several areas, sustainability is a focus 

area within the operational development program (e.g. reduction of waste, energy use etc.).   

Company D: Volvo Cars, Gothenburg Sweden 

Volvo Cars is one of the most well-known and respected car brands in the world with sales in about 

100 countries. Volvo Car Group is owned by Zhejiang Geely Holding (Geely Holding) of China. 

Volvo Cars formed part of the Swedish Volvo Group until 1999, when Ford Motor Company bought 

the company. In 2010, Geely Holding acquired Volvo Cars. The largest markets are the United States, 

Sweden, China, Germany and the UK. The head office, product development, marketing and 

administration functions are mainly located in Gothenburg, Sweden. Since 2011, Volvo Cars has had 

offices in Shanghai and Chengdu, China. Apart from the main car production plants in Gothenburg 

(Sweden) and Ghent (Belgium), Volvo Cars manufactures engines in Skövde (Sweden) and vehicle 

components in Floby (Sweden). The production of body components is located in Olofström 

(Sweden). Additionally, there is an assembly plant in Kuala Lumpur (Malaysia). Volvo cars are also 

manufactured at a production plant in Chongqing (China), operated by Changan Ford Automobile Co. 

Ltd. Volvo Cars decision to actively commit to sustainability is based on the conviction that it creates 

business opportunities and will reinforce its competitiveness in both the short and long-term.  

Volvo Car Group environmental strategy encompasses the car’s environmental impact throughout its 

life cycle – from development, use and service to recycling when the car is scrapped. Greatest focus is 

on the actual use of the car, since that affects the environment the most. At Volvo Cars Sustainability 

is not a written strategy, it is a living, evolving, shared experience for all employees. In 2003, Volvo 

Cars published its first Sustainability Report in line with the international reporting guidelines from 

Global Reporting Initiative (GRI). By applying and living up to GRI's International guidelines for 

sustainability reporting, the company aim to ensure transparent reporting based on content which is 

relevant to its stakeholders. The company is currently working to identify relevant PI´s and KPI´s but 

the interviewer didn’t have enough knowledge about the criteria adopted by the company to classify a 

performance indicator (PI) as key performance indicator (KPI).  
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Key focus areas Energy 

efficiency /  

Energy saving 

activities 

 

Water 

conservation and 

water emission 

performance 

(Water 

Footprint) 

 

Emissions to 

air 

 

Recyclable 

Hazardous 

Waste 

Environmental 

accidents 

Environmental 

Strategy 

Global strategy 

(base) 

Local strategy -  -  -  

Environmental 

KPIs 

Projected 

reduction of 

GWh from 

implemented 

measurements 

(GWh) 

 

Water 

consumption 

(m3) 

 

-  Reduced 

cost per 

unit for 

hazardous 

waste 

(SEK) 

Number of 

accidents 

reported to 

authorities 

(absolute 

number) 

No. of KPIs Working on it -  -  -  -  

Environmental 

Management 

Systems 

ISO 14001 Volvo Car 

Manufacturing 

System (VCMS) 

Policy 

Deployment 

process 

(including 

targets and 

structured 

templates) 

-  -  

Other 

Environmental 

Initiatives 

-  -  -  -  -  

KPIs Follow up 

System 

Scorecard within 

all levels of 

manufacturing 

-  -  -  -  

Behavioral side Taken into 

consideration 

Strategy area 

coordinators 

-  -  -  

Communication 

KPIs 

Environmental 

coordinators 

Can be improved 

further 

-  -  -  

Supplier Purchasing 

works with CSR 

ISO 14001 

certification 

requirements 

Other 

requirements 

such as energy 

efficiency 

activities 

-  -  

Table 4. Volvo Cars, Sweden Environmental Performance 

Volvo Car Group has identified energy efficiency, water conservation, emissions to air, hazardous 

waste and environmental accidents as the critical environmental areas. The Group also uses the global 

strategy as a base for local strategies. The environmental KPIs are derived from the organizational 

strategy. Volvo Cars takes into consideration the behavioral side (consultation with the concerned 

staff) during formulation of its KPIs. The transparency of the management system which is used for its 

strategy implementation is very important issue.  All documents require the strategy process to be 

within the Business Management System (BMS) of Volvo Car, but the result is not stored there. In 

Volvo Cars, good examples are showed to employees for motivating them to integrate everyday 

business operations however the company doesn’t have any specific reward systems.  
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Summary 

The chapter presented the significant factors which the case companies consider during their 

development of environmental KPIs. The chapter also highlighted the major challenges which the case 

companies faced during the implementation of environmental KPIs. All the case companies have 

identified their critical environmental areas and use their global environmental strategy as a base for 

their local strategies and targets. The number of environmental KPIs have a strong link with the 

organizational strategy and vary for each company. All the case companies have established 

management systems to follow up their KPIs. The case companies give importance to the behavioral 

side and communication of their KPIs. All the case companies have supplier criteria for environmental 

improvement along the supply chain. For energy usage, the case companies are using “MWh / ton” or 

“GWh / ton” as a unit for their KPI. For reduction in transportation within the organization, the 

companies are mostly using “kilotons of CO2”. The companies are using “cubic meters” for water 

consumption, and for hazardous wastes, the companies are mostly using “reduction cost per unit”. 
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CHAPTER 5: RESULTS AND ANALYSIS 

There is a significant potential to improve the environmental performance of manufacturing 

organizations through sustainability initiatives. Environmental Key Performance Indicators (KPIs) is 

one emerging sustainability initiative. Today, the organizations have started to acknowledge their 

environmental responsibilities. The case companies selected for this thesis work showed considerable 

acknowledgement towards their responsibility to reduce the negative environmental impact of their 

products and from their production. Environmental sustainability can be value-able to the organization 

if it is integrated into the daily business operations. A clear and well-articulated and well-

communicated sustainability strategy along with appropriate systems helps the organization to 

integrate sustainability into their business activities. ABB, Sweden is currently working on the 

development of its Sustainability Strategy 2015. Similarly, Volvo Group, and Volvo CE also have 

well-articulated sustainability strategy for their business operations. The measurement of 

environmental performance indicators helps in creating meaningful environmental goals which 

eventually define and support the corporate environmental strategy.  

Impact of manufacturing operations on the environment may include waste (all forms), emissions, 

energy use and resource use (material consumption). For most of the manufacturing organizations, 

improving environmental performance can be achieved by minimizing their wastes, emissions, and 

usage of energy and natural resources. ABB Sweden is working hard to reduce the use of energy and 

materials, streamline the means of transporting goods, reduce the impact of business travel, phase out 

hazardous materials, design eco-efficient and recyclable products, and enhance suppliers’ 

performance. Volvo Group is working on energy efficiency, climate change, renewable fuels and 

communication. For Volvo Cars, environmental accidents, climate neutral operations and energy 

efficiency, water emission performance (water footprint), soil and ground water control, emissions to 

air and waste management are the major areas where the company should focus on.  

Implementing a global sustainability strategy or adopting a local strategy is one big challenge for the 

manufacturing companies that operate globally. The companies want to think global and develop 

corporate strategies that are consistent throughout the countries and business units through which they 

operate and con-currently, they want to act locally and have a local presence to attract and maintain 

business and adopt corporate practices to country cultures and competitive conditions. All the four 

case companies have sustainability strategy on different organizational levels such as global, country, 

division, and site level. The case companies have broken down the global environmental strategy into 

regional and local levels. The global strategy is used as a base and is applied to local targets.  

An organization has limited resources and energy to focus. The selection and validation of the best 

KPIs is a constant debate. For the Volvo Group, a key performance indicator (KPI) addresses a 

focused area, is measurable and verifiable. For Volvo CE, a KPI addresses key focus areas related to 

identify environmental aspects. Volvo Cars is currently working to identify relevant KPIs but the 

interviewer didn’t have enough knowledge about the criteria adopted by the company for selection of 

key performance indicators (KPIs). Statistical correlation interaction analysis validates or improves the 

KPI selection. The KPIs should be derived from the organizations objectives and strategy. If the KPIs 

are selected independently of the strategy, then they will likely report only what can be measured as 

opposed to what should be measured. In all the case companies, environmental KPIs were derived 

from the Groups organizational strategy so there exists a strong link between KPIs and organizational 

strategy.  
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Environmental performance indicators (EPIs) should cover material use, energy consumption, non-

product output, and pollutant releases in a unified reporting framework. Data can be collected at the 

level of the firm, separate sites, departments or separate machines with the normal reference unity as  

production (in tons). Indicators chosen should be quantifiable, in either absolute or percentage terms, 

as well as complete and controllable. All the four case companies have included materials use, energy 

consumption, and pollutant releases into their EPIs. For developing the indicators, the organizations 

have to consider several factors. The indicators should have a scientific base, be easy to use and 

understand, require little time and costs for their calculations, give reliable results, be applicable in all 

geographic regions, be easy to extend to other products, are clearly and uniformly defined and should 

reflect the organizations strategy. The organization should also have the capability to perform the 

established indicators. All the case companies considered these factors during the development of their 

environmental KPIs. 

Unlike many business metrics, environmental performance indicators are not readily translated into a 

single currency. They are typically recorded in a hodgepodge of dissimilar units: pounds of hazardous 

wastes, parts per million of a chemical, number of oil spills, and kilowatt-hours of electricity. The 

purpose for which KPIs are to be used determines the kind of indicators that are to be developed. For 

the purpose of improving environmental performance, the indicators on the physical and chemical 

characteristics of the product should be developed whereas for the purpose of monitoring and external 

reporting the indicators on environmental aspects and impacts should be developed. Environmental 

performance indicators can be classified as absolute indicators; relative indicators; indexed indicators, 

and aggregated depictions. Ideally, environmental KPIs will report on results (e.g., declining trend in 

emissions of carbon oxide to the atmosphere) not efforts (e.g., number of fines on companies out of 

compliance). In its KPIs, Volvo Group usually uses absolute values and has avoided formulating them 

as value/produced unit, since that is very sensitive to fluctuations in production volume and more or 

less impossible to relate to real achievements.  

KPIs have rarely been successfully designed by an individual working behind closed doors with little 

or no consultation with staff and management. A project team comprising of two to four people 

depending on organizations size is needed for developing and implementing the KPIs within the 

organizations. The purpose of KPIs in a best-practice approach is to empower employees to use the 

information to assist them to improve performance therefore a performance measurement must be 

carefully vetted by the KPI team and senior management team (SMT) before it can be called a KPI. 

The behavioral side is very important during the development of a KPI. An organization should 

consult its staff on what action(s) they will take on the specific organizational measure(s) because at 

the center of all organizations lie the people practices, so it is significantly important for the KPI team 

to understand people practices. Volvo Group takes into consideration the behavioral side and on the 

Group level these KPIs are developed through the environmental network which comprise of the 

Volvo Group Environmental Committee, having members from several business functions, divisions 

and business areas. These members have also the task to get support for these KPIs in their home 

organizations. Volvo CE and Volvo Cars also takes into consideration the behavioral side by 

consulting with the concerned staff during the formulation of its KPIs. Strategy area coordinators and 

environmental coordinators are involved in this process. There is no fixed number of performance 

indicators an organization should have although too many tend to distract from pursuing a focused 

strategy. It depends if the proposed performance indicators cover all the critical success factors (CSFs) 

within the organization and the organization can easily sustain the number of performance indicators 

proposed. The number of KPIs, Volvo Group considers appropriate for the implementation of its 

environmental strategy varies according to the organizational level. On group levels Volvo Group has 
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twenty general KPIs on environment covering product issues (e.g. number of environment enhanced 

products sold), management (e.g. no. of employees covered by EMS or no of certified suppliers) and 

production related (e.g. energy consumption, water, waste etc.). Volvo CE has three environmental 

KPIs on Group level. There might be more KPIs identified on site level, depending on local 

conditions. The number of KPIs appropriate for the implementation of Volvo Cars environmental 

strategy is a challenge.  

Volvo Group reports back its KPIs to the Environmental Committee. The Group has an effective 

system to communicate its environmental KPIs to its employees. The Group ensures that its 

employees have a clear understanding of organizational strategy on environment. This is mostly done 

on local levels for local KPIs. Corporate results are mostly communicated through intranet and 

employees magazine (Global Magazine) or through local environmental coordinators. All employees 

also go through an environmental training program. Volvo CE manages communication and 

information to all employees through physical visualization boards, Intranet and information update 

meetings. For Volvo Cars, an effective system for communicating its environmental KPIs to its 

employees is an area that can be improved. Volvo Car Group mentions it in introduction of new 

employees and other training programs. Volvo Group ensures the transparency of the management 

system which it uses for its strategy implementation by making the business management systems 

available to all employees. However, how many are actually visiting this management system is 

another challenge. Volvo CE receives feedback through Management Review process and established 

Core Values forums. No specific feedback system is established globally for the KPIs.  

Rewards and incentives systems based on the social and environmental performance also play a vital 

role in sustainability integration. ABB strengthens employees’ involvement and commitment to 

improve the company’s sustainability performance by making sustainability a focus area within the 

operational development program (e.g. reduction of waste, energy use…). Volvo Group gives an 

internal environmental award to some outstanding initiatives made by someone or a group within the 

organization. Some of the group Business areas also have their own similar internal awards, but 

generally the Group do not use other incentives for everyday performance. For Volvo CE, 

sustainability considerations are embedded in the regular business processes. At Volvo Cars, good 

examples are shown to employees for motivating them to integrate everyday business operations 

however the company doesn’t have any specific reward systems.  

One management system proposed in the literature to use KPIs is the Balanced ScoreCard Model. The 

balanced scorecard translates an organizations vision and strategy into objectives and measures across 

a balanced set of four perspectives Financial, Customer, Internal Business Process and Learning and 

Growth. Some organizations have added sustainability key performance indicators in each of the four 

dimensions of the traditional balanced scorecard, choosing perhaps one or two key performance 

measures in each dimension. The choice of where to add sustainability performance indicators on the 

balanced scorecard is determined by the challenges being faced by organization. An organization can 

either create a new perspective on environment in its balanced scorecard or fit environmental measures 

into its already existing perspectives. Organizations that consider sustainability as a fundamental part 

of their strategy have expanded their balanced scorecard with the addition of a fifth perspective which 

includes environmental performance indicators linked with the four traditional perspectives. Among 

the four case companies only Volvo Car Group, has a scorecard within all levels of Manufacturing for 

implementation of its KPIs. At ABB Corporate Research in Sweden, a software called eTarget is used 

to follow up its KPIs; all employees have access to this program. All other sites can apparently have 

their own system. Volvo Group has a business management system that complies with ISO 9000 and 

ISO 14000. This management system translates the environmental strategy into tangible, 
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understandable goals. It also comprises requirements on safety and several sites have OSHA 18000, or 

similar. Volvo CE uses the following management systems to develop its environmental strategy into 

tangible, understandable goals: 

 Triple certification of management system for the entire Volvo CE organization, including 

global organization and all sites. 

 KPIs defined (globally, regionally and locally). 

 Environmental Care plan established including all projects and main activities (description, 

ownership, targets etc.) for continuous follow-up.  

Volvo CE includes its KPIs in Dashboard (with site, region and global dimensions) supported by 

sufficient IT systems. For the operational part Volvo Cars use the structure it has within Volvo Car 

Manufacturing System (VCMS) to use the strategy as an input to the structured policy deployment 

process within the manufacturing parts.  
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CHAPTER 6: CONCLUSIONS AND RECOMMENDATIONS  

The thesis work tried to answer the research questions: 

1. What are the significant factors in the development and implementation of environmental key 

performance indicators within the manufacturing company? 

2. What are the major challenges faced by manufacturing companies during the development and 

implementation of environmental key performance indicators? 

The significant factors and major challenges in the development and implementation of environmental 

KPIs may include:  

 Identification of the critical environmental aspects of the organization 

 Implementation of global or local environmental strategy 

 Selecting the appropriate KPIs 

 Behavioral side (consultation with staff and employees) 

 Communication of the environmental KPIs 

 What should an environmental KPIs report  

 Number of KPIs appropriate for organizations and business units 

 Motivation of employees 

 Management system for the effective implementation of environmental KPIs 

Some recommendations for the above factors and challenges are listed below: 

 A global environmental strategy, broken down on regional and local levels and specific targets 

can solve the challenge of implementing a global sustainability strategy or adopting a local 

strategy. The local targets can also be based on local requirements or identified environmental 

aspects specific for that site. All locations within a manufacturing organization can use the 

global strategy as a base and apply it with local targets.  

 For selection of KPIs, an organization should consider that a key performance indicator (KPI) 

addresses a focused area, be measurable and verifiable. Statistical correlation interaction 

analysis among KPIs can be used as a technique to improve the KPI selection. Environmental 

KPIs should report on results, not efforts.  

 Organization should give importance to the behavioral side during the development of their 

KPIs. A project team comprising of two to four people with consultation of staff and 

employees is critical for developing and implementing the KPIs within the organizations.  

 Communicating the environmental KPIs to the employees is very important so that the 

employees can have a clear understanding of organizational strategy. This can be mostly done 

for local KPIs through intranet, physical visualization boards, information update meetings 

and employees magazine or through local environmental coordinators. All employees should 

also go through an environmental training program.  

 The environmental performance indicators should monitor changes in the quality and 

condition of all elements of nature and the environment (i.e. air, water, soil, ecosystems etc.). 

Environmental performance indicators (EPIs) should cover material use, energy consumption, 

non-product output, and pollutant releases and the data can be collected at the level of the 

firm, separate sites, departments or separate machines with the normal reference unity as  

production (in tons).  

 To select the appropriate number of KPIs, an organization should take into consideration the  
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size of the organization, organizational level, and the fact that the proposed key performance 

indicators cover all the CSFs within the organization 

 An internal environmental award to some outstanding initiatives made by someone or a group 

within the organization helps in motivating the employees to integrate sustainability to their 

everyday business operations and strengthens employees’ involvement and commitment to 

improve the company’s sustainability performance. Continuously communicating and training 

employees and management on environmental responsibility issues and by showing good 

examples to employees also helps in motivating them to integrate everyday business 

operations.  

 Balanced ScoreCard Model can be used as a management system to implement a sustainability 

strategy with the possibility of either adding sustainability key performance indicators in each 

of the traditional four perspectives or by creating create a new perspective on environment. 

 

 

Future Work 

During the literature review and case study at the case companies, one area was considered as an 

important factor during the development and implementation of Environmental KPIs. This area can be 

considered for future research in improving environmental performance of any organization.  

Communication of the KPIs within the organization 

Communication of Environmental KPIs helps the employees to have a clear understanding of 

organizations environmental strategy and goals. Environmental managers must communicate with all 

stakeholders, including employees and stockholders. The stakeholders must be given accurate 

corporate environmental information in the appropriate context so that they make their own decision 

on the organization`s environmental performance and commitment. Managers need a means to focus 

attention on all areas in order to appropriately allocate resources. They require support from 

employees and stakeholders to successfully accomplish their tasks. To gain this support, they must be 

capable of communicating accurate data so that the organization is recognized for its environmental 

achievements. Many companies are trying to establish effective systems to communicate its 

environmental KPIs. The companies can use physical visualization boards, Intranet and information 

update meetings as tools to improve the communication of KPIs further.   
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Appendices 

 

Appendix A. Interview guide for Case Study 

 

Case Company Method Interviewee 

ABB Corporate Research, 

Västerås 

Interview Environmental Expert at ABB 

Corporate Research, Västerås 

ABB, Västerås Interview Local Sustainability Officer 

(LSO) at ABB, Västerås 

ABB, Västerås Interview Environmental Expert at ABB, 

Västerås 

ABB Machines and 

Generators, Västerås 

Interivew Local Sustainability Officer 

(LSO) at ABB Machines and 

Generators, Västerås 

Volvo Group, Gothenburg Email / Telephone Environmental Expert at Volvo 

Group, Gothenburg 

Volvo CE, Eskilstuna Interview / Email Environmental Expert at Volvo 

CE, Eskilstuna 

Volvo Cars, Gothenburg Email /Telephone Environmental Expert at Volvo 

Cars 

 

 

Appendix B. ABB Environmental and Climate Performance Data 

 

Energy and climate performance data                                                                                                                                      

This section on ABB environmental and climate performance relates to all employees working in 

premises owned or leased by ABB, including manufacturing and non-manufacturing sites. It does not 

cover ABB customers' sites or suppliers. 

Energy and climate performance: Other GRI indicators                                                                                     

EN3 Direct energy use by ABB (Gigawatt-hours – GWh) 

Primary fuel 2012
a
 2011+Baldor

a
 2011

b
 2010 

Oil (11.63 MWh/ton) 93 94 92 114 

Coal (7.56 MWh/ton) 0 0 0 0 

Gas 556 589 417 427 

Total direct energy 649 683 509 542 



48 
 

 
a
Baldor facilities included; Thomas & Betts not included 

b
Baldor facilities not included 

EN4 Indirect energy use: Consumption and losses at utilities (Gigawatt-hours – GWh) 

Energy source 2012
a
 2011+Baldor

a
 2011

b
 2010 

District heat consumption 219
c
 195 195 223 

District heat: Losses at utilities 33 29 29 33 

Electricity consumption
e
 1,599 1,621 1,447 1,335 

Electricity: Losses at utilities 2,208 2,239 1,999 1,844 

Total indirect energy 4,058 4,084 3,670 3,436 

 
a
Baldor facilities included; Thomas & Betts not included 

b
Baldor facilities not included 

c
The figure is based on reported data from 88 percent of employees (not including Thomas & Betts) 

and an assumed energy use of 1.3 megawatt-hours (MWh) per employee for district heat for the 

remaining 12 percent of employees. 
d
The 2010 figure is based on reported data from 87 percent of employees (85 percent in 2011) and an 

assumed energy use of 12 MWh per employee for electricity for the remaining 13 percent of 

employees (15 percent in 2011). In 2012 the data covered 88 percent of employees (not including 

Thomas & Betts) and an assumed energy use of 7.7 MWh/year/employee for electricity for the 

remaining 12 percent of employees. 

Megawatt-hours (MWh) per employee 

2012
a
 18.1 

2011+Baldor
a
 18.7 

2011
b
 16.9 

2010 18.0 

 
a
Baldor facilities included; Thomas & Betts not included 

b
Baldor facilities not included 

Direct and indirect
c
energy use by type for 2012

a
 (2011

b
) 

Oil (4%) / (4%) 

Gas (23%) / (19%) 

District heat (9%) / (9%) 
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Electricity (65%) / (67%) 

 
a
Baldor facilities included; Thomas & Betts not included 

b
Baldor facilities not included 

c
Not including losses at utilities 

EN16, EN17 Greenhouse gas emissions (kilotons CO2 equivalents) 

 

EN29 Significant environmental impacts of transportation (kilotons CO2equivalents) 

 

2012
a
 2011+Baldor

a
 2011

b
 2010 

Scope 1 
    

CO2 from use of energy 137 144 109 117 

SF6 332 263 263 247 

CO2 from transport by own fleet
c
 350 350 350 350 

Scope 2 
    

District heat consumption 48 43 43 49 

District heat: Losses at utilities 7 7 7 8 

Electricity consumption 337 348 309 293 

Electricity: Losses at utilities 4465 480 427 405 

Scope 3 
    

Air travel 171 N/A 185 160 

 
a
Baldor facilities included; Thomas & Betts not included 

b
Baldor facilities not included 

c
Estimated figures, not included in the scope of DNV  
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Appendix C.  Major KPIs at ABB Motors & Generators, Västerås Sweden 

 

 

 

 

Appendix D. Response from Volvo Group, Gothenburg Sweden 

 

Integration of Environmental Sustainability to Organizations Business Operations and 

Management Decision through a set of carefully selected Key Performance Indicators (KPIs) 

My response from a corporate level perspective 

Sustainability Strategy: 

1.  Strategy of the Volvo Group towards environmental sustainability?  

Please follow this link: 

http://www3.volvo.com/investors/finrep/sr11/en/enviromentalrespons/environmentalpriori/env

ironmental-prior.html  

You can also download our environmental policy through:  

http://www.volvogroup.com/group/global/en-

gb/responsibility/policies_guidance/Pages/default.aspx  

Currently our CEO has put up 20 Strategic objectives for the entire company, which shall be a 

base for new strategic objectives within various areas, including environment based on our 

policy. 

2. A global organization has different organizational levels (such as global level, country level, 

regional level, and business unit level). Does Volvo Group follows a global environmental 

strategy or has local sustainability strategy? 

We follow a Group environmental strategy, but it should be broken down on regional and 

local levels and specific targets are set by each level. The local targets can also be based on 

local requirements or identified environmental aspects specific for that site. Results are 

http://www3.volvo.com/investors/finrep/sr11/en/enviromentalrespons/environmentalpriori/environmental-prior.html
http://www3.volvo.com/investors/finrep/sr11/en/enviromentalrespons/environmentalpriori/environmental-prior.html
http://www.volvogroup.com/group/global/en-gb/responsibility/policies_guidance/Pages/default.aspx
http://www.volvogroup.com/group/global/en-gb/responsibility/policies_guidance/Pages/default.aspx


51 
 

reported to Group level and presented in the sustainability report. For example we have a long 

history of environmental performance data from our plant, which can be found in the annex to 

the sustainability report:  http://www.volvogroup.com/group/global/en-

gb/responsibility/sustainability_reports/Pages/env_data.aspx  

System / Structure: 

3. Which management system or structure is being used inside the Volvo Group to develop its 

environmental strategy into tangible, understandable goals (the system/structure used in the 

organization for integrating its sustainability strategy)? 

We have a business management system that should comply with ISO 9000 and ISO 14000. It 

also comprises requirements on safety and several sites have OSHA 18000, or similar. A few 

plants have also been certified towards ISO 50000. 

KPIs Formulation: 

4. What is the criterion for a performance indicator (PI) to be considered as key performance 

indicator (KPI)? It should address a focused area, be measurable and verifiable 

5. How many KPIs, the Volvo Group considers appropriate for the implementation of its 

environmental strategy? On group levels we have 20 general KPIs on environment covering 

both product issues (e.g. number of env. enhanced product sold), management (e.g. no of 

employees covered by EMS or no of certified suppliers) and production related, (e.g. energy 

consumption, water, waste etc. (see sustainability report) In these KPIs we usually use 

absolute values and have avoided to formulate them as value/produced unit, since that is very 

sensitive to fluctuations in production volume and more or less impossible to relate to real 

achievements . 

6. Are these environmental KPIs derived from the Volvo Group organizational strategy? 

Is there any link between these KPIs and organizational strategy? Yes, they are decided in the 

Volvo Group Core Value and Public Affairs Council. 

7. Does Volvo Group takes into consideration the behavioral side (consultation with the 

concerned staff) during formulation of its KPIs? On group level these are formulated through 

our environmental network, The Volvo Group Environmental Committee, which has members 

from several business functions, divisions and business areas. These members have also the 

task to get support for these in their home organizations’. 

8. Does Volvo Group places its KPIs in some system/structure/framework such as the balanced 

scorecard (How does the organization translates its strategy to its day-to-day business 

operations and management decisions)? Reports back to the Environmental Committee. 

In the sustainability report you can also see presentations of how several KPIs are reported 

externally including the Dow Jones Sustainability Index (long questionnaire) and reports on 

energy use in our cooperation with WWF on the “Climate saviors program”. 

Communication System: 

9. Does Volvo Group have an effective system to communicate its environmental KPIs to its 

employees? (Measures taken by the organization to ensure that its employees have a clear 

understanding of organizational strategy on environment)  

This is mostly done on local levels for local KPIs. Corporate results are mostly communicated 

through intranet and employees magazine (Global Magazine) or through local environmental 

coordinators (see response from VCE, as an example). All employees should also have gone 

through an environmental training program. 

http://www.volvogroup.com/group/global/en-gb/responsibility/sustainability_reports/Pages/env_data.aspx
http://www.volvogroup.com/group/global/en-gb/responsibility/sustainability_reports/Pages/env_data.aspx
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Feedback/Improvement: 

10. Does Volvo Group have any effective mechanism/system for feedback or improvement of its 

existing KPIs? (see VCE response) There are also some very good examples of on line 

feedback, e.g. on energy measurements. The best sites have some key environmental results 

on the table frequently, but it is also important not to over-report and take time to discuss 

issues that the specific group has no influence on. 

11. How Volvo Group ensures the transparency of the management system which it uses for its 

strategy implementation? (How transparent is the management system?)  

Should be available to all employees through business management systems on line, but how 

many are really visiting these, that’s another question. Therefore specific routines etc. should 

also be highlighted by readily available documentation, signs, instructions etc. Internal audits 

are performed and reported to management in management reviews. 

Challenges: 

12. Switching to lower costs suppliers for a reduction in the cost of supply chain can increase 

social and environmental impacts. How does Volvo Group deals with this challenge? 

See response from VCE. I could add that we do have a code of conduct (also found on our 

web site) and environmental requirements as one important part of our requirements on 

suppliers (see http://www.volvogroup.com/suppliers/global/en-

gb/supplierselection/environment/Pages/environment.aspx ) In the sustainability report you 

can also find information on our work on social responsibility. 

Supplier Selection: 

13. Does Volvo Group have any criteria for selection of environmentally conscious suppliers for 

their business supply chains? (see above) 

If possible please provide some information for supplier selection / evaluation? Look into the 

documents that can be downloaded from the site above. This is the same information as we 

give our suppliers. There is also a self- assessment questionnaire. 

Motivation/Incentives: 

14. Does Volvo Group have any system for motivating its employees to integrate sustainability to 

their everyday business operations (such as incentives etc.)? See VCE response, a typical 

example of how it works throughout the group. We also have a Volvo Group internal 

environmental award given to some outstanding initiative made by someone or a group within 

the organization, some of our Business areas also have own similar internal awards, but 

generally we do not use other incentives for everyday performance. 

 

Appendix E. Response from Volvo CE, Eskilstuna Sweden 

 

Integration of Environmental Sustainability to Organizations Business Operations and 

Management Decision through a set of carefully selected Key Performance Indicators (KPIs) 

Sustainability Strategy: 

http://www.volvogroup.com/suppliers/global/en-gb/supplierselection/environment/Pages/environment.aspx
http://www.volvogroup.com/suppliers/global/en-gb/supplierselection/environment/Pages/environment.aspx
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1. What is the strategy of the Volvo CE towards environmental sustainability? See  

http://www.volvogroup.com/group/global/en-

gb/responsibility/environmental_responsibility/Pages/default.aspx 

2. A global organization has different organizational levels (such as global level, country level, 

regional level, and business unit level). Does Volvo CE follows a global environmental 

strategy or has local sustainability strategy? Global strategy with local implementation, 

specifically in terms of production sites etc. Product related strategies global. 

System / Structure: 

3. Which management system or structure is being used inside the organization to develop its 

environmental strategy into tangible, understandable goals (the system/structure used in the 

organization for integrating its sustainability strategy)?  

- Triple certification of Management System for the entire Volvo CE organization, 

including global organization and all sites. 

- KPIs defined (globally, regionally and locally). 

- Environmental Care plan established including all projects and main activities 

(description, ownership, targets etc.) for continuous follow-up.  

KPIs Formulation: 

4. What is the criterion for a performance indicator (PI) to be considered as key performance 

indicator (KPI)? A KPI is addressing key focus areas related to identify environmental 

aspects. 

5. How many KPIs, the organization considers appropriate for the implementation of its 

environmental strategy? Overall globally Volvo CE, there are 3 environmental KPIs. There 

might be more KPIs identified on site level, depending on local conditions. 

6. Are these environmental KPIs derived from the organizational strategy? Is there any link 

between KPIs and organizational strategy? 

 Do not understand the question.  

7. Does Volvo CE takes into consideration the behavioral side (consultation with the concerned 

staff) during formulation of its KPIs? Yes. 

8. Does Volvo CE places its KPIs in some system/structure/framework such as the balanced 

scorecard (How does the organization translates its strategy to its day-to-day business 

operations and management decisions)? Included in Dashboard (with site, region and global 

dimensions) supported by sufficient IT systems. 

Communication System: 

9. Does Volvo CE have an effective system to communicate its environmental KPIs to its 

employees? (Measures taken by the organization to ensure that its employees have a clear 

understanding of organizational strategy on environment) Management communication, see 8 

above. Information to all employees through physical visualization boards, Intranet and 

information update meetings. Local/ site solutions based on local conditions and requirements. 

Feedback/Improvement: 

10. Does Volvo CE have any effective mechanism/system for feedback or improvement of its 

existing KPIs? Feedback through Management Review process and established Core Values 

forums. No specific feedback system established globally for the KPIs. 

http://www.volvogroup.com/group/global/en-gb/responsibility/environmental_responsibility/Pages/default.aspx
http://www.volvogroup.com/group/global/en-gb/responsibility/environmental_responsibility/Pages/default.aspx


54 
 

11. How Volvo CE does ensure the transparency of the management system which it uses for its 

strategy implementation? Do not understand the question. 

Challenges: 

12. Switching to lower costs suppliers for a reduction in the cost of supply chain can increase 

social and environmental impacts. How does Volvo CE deals with this challenge?  

- Supplier “Key Element Procedure” established in the area CSR & Environmental Care to 

secure all suppliers (potential and existing) fulfills Volvo Group’s requirements.  

- Overall long-term industrial strategy to produce machines and source components in the 

region where the machines are put on the market. Gives reduced environmental impact in 

terms of reduced transportation. 

Supplier Selection: 

13. Does Volvo CE have any criteria for selection of environmentally conscious suppliers for their 

business supply chains? Yes. 

Motivation/Incentives: 

14. Does Volvo CE have any system for motivating its employees to integrate sustainability to 

their everyday business operations (such as incentives etc.)? In several areas, sustainability is a 

focus area within the Operational Development program (e.g. reduction of waste, energy 

use…).  As Environmental Care is a Volvo Core Value since long, sustainability 

considerations are embedded in the regular business processes.  

 

 

Appendix F. Major KPIs at Volvo CE, Eskilstuna Sweden 
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Appendix G. Volvo Car Group Environmental Policy 
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Appendix H.  Sustainability Scorecard of Volvo Cars, Gothenburg Sweden          

                                                                                                                                 

The scorecard provides a quick overview of trends in areas that are relevant to Volvo Cars 

contribution to sustainable development. The company consider each plus a step in the right direction. 

  2012 2011 2010 2009 2008 2007 Trend 
1
 

CREATING VALUE 

Total Sales (retail deliveries) 421,951 449,255 373,525 334,808 374,297 458,323 (-) 

ASSUMING SOCIAL RESPONSIBILITY 

Product Responsibility         

Safety test results        

Share of independent tests where Volvo 

Cars received the highest rank (%) 

95 89 88 80 70 69 (+) 

Occupational Health and Safety        

Health        

Sick leave per available hours (%) 4.4 4.4 4.5 4.7 5.0 5.5 (=) 

Occupational injuries        

Number of injuries resulting in at least 

one day of sick leave per 200 000 

worked hours 

0.55 0.7 0.6 0.5 0.9 1.5 (+) 

Diversity and Equal opportunity        

Gender balance. Share of women in 

leading positions (%) 

21.3 21.0 19.6 18.7 18.5 18.0 (+) 

Gender balance. Ratio of basic salary of 

women to men (white collar; average 

for eight salary grade levels. ‘SGD’ – 

‘SGK’) 

0.970 0.970 0.790 0.994 0.974 n/a (=) 

Ratio of basic salary of women to men 

(blue collar; average for five salary 

grade levels “41-42” – “49-50”) 

0.990 0.990 1.010 1.034 1.027 n/a (=) 

Employment        
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Total workforce 22,715 21,512 19,494 19,650 22,732 24,384 (+) 

Rate of employee turnover 2.8 2.3 3.3 12.8 9.2 9.1 (=) 

PROMOTING ECOLOGICAL SUSTAINABILITY 

Emissions from product        

Fuel efficiency        

Fleet average CO2 in EU (g/km) 143 151 157 173 182 190 (+) 

Energy use in car production        

Total energy consumption in car 

production (MWh) 

798,487 815,301
2
 837,785

2
 713,079 816,581 916,669 (+) 

Emissions from production        

Total carbon dioxide emissions 

(tonnes) 

61,670 62,922
2
 67,585

2
 58,980 68,367 126,735 (+) 

NOx emissions (tonnes) 72 80 85 71 90 101 (+) 

SOx emissions (tonnes) <1 <1 <1 <1 <1 1 (=) 

VOC emissions (tonnes) 796 828 738 527 712 740 (+) 

Hazardous waste (tonnes) 10,837 11,439 9,087 5,594 9,320 11,395 (+) 

  

Reference Notes 

1) Trend indicates our progress in relation to Volvo Cars’ goals and vision. A plus sign (+) indicates 

that the company is moving in the right direction toward our goals, a (-) indicates that actions need to 

be taken for the company to develop towards our desired direction. (=) no change compared to 

previous year. 

2) Restated. 
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Appendix I. Response I from Volvo Cars, Gothenburg Sweden 

 

Integration of Environmental Sustainability to Organizations Business Operations and 

Management Decision through a set of carefully selected Key Performance Indicators (KPIs) 

Sustainability Strategy: 

1. What is the strategy of the organization towards environmental sustainability?  

We have a Volvo Car Group environmental strategy covering product, operations and 

communication. It´s towards 2020 and approved by Executive Management Team. The 

strategy is used as an input to the different target setting processes within the company. Then 

we also have a Sustainability vision managed by Corporate Communications.  

2. A global organization has different organizational levels (such as global level, country level, 

regional level, and business unit level). Does Volvo Cars have a global environmental strategy 

or has local sustainability strategy? See above 

System / Structure: 

3. Which management system or structure is being used inside the organization to develop its 

environmental strategy into tangible, understandable goals (the system/structure used in the 

organization for integrating its sustainability strategy)? We are certified according to ISO 

14001. For the operational part we use the structure we have within Volvo Car Manufacturing 

System (VCMS) and the decided Policy Deployment process (incl targets and structured 

templates) to work with the overall Environmental Strategy and also to use the strategy as an 

input to the structured policy deployment process within the manufacturing parts. Within the 

other units’ e g Research & Development, Customer Service they have local target setting 

processes.  

 

KPIs Formulation: 

4. What is the criterion for a performance indicator (PI) to be considered as key performance 

indicator (KPI)? Volvo Cars has identified PI´s and KPI´s but unfortunately I don´t have 

enough knowledge about this process, but we are now working together with Martin Kurdve 

to identify relevant PI´s and KPI´s.  

5. How many KPIs, the organization considers appropriate for the implementation of its 

environmental strategy? The KPI´s we follow centrally and deliver to Executive Management 

Team quarterly is; Environmental accidents reported to authorities (#),Energy saving projects 

(GWh), Energy consumption (GWh) and Water consumption (m3) 

6. Are these environmental KPIs derived from the organizational strategy? Yes 

7. Does the organization takes into consideration the behavioral side (consultation with the 

concerned staff) during formulation of its KPIs? Yes, strategy area coordinators and 

environmental coordinators are involved. 

8. Does the organization places its KPIs in some system/structure/framework such as the 

balanced scorecard (How does the organization translates its strategy to its day-to-day 

business operations and management decisions)? Yes scorecard within all levels of 

Manufacturing (I am not sure about the other units, e g R&D, Customer Service) 
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Communication System: 

9. Does the organization have an effective system to communicate its environmental KPIs to its 

employees? (Measures taken by the organization to ensure that its employees have a clear 

understanding of organizational strategy on environment) Here we can improve. The target 

setting process within Manufacturing is structured but I feel that we can improve the 

communicational part. We mention it in introduction of new employees and other training but 

we can improve.  

Feedback/Improvement: 

10. Does the organization have any effective mechanism/system for feedback or improvement of 

its existing KPIs? Do you mean the KPI as such or the results? 

11. How the organization does ensure the transparency of the management system which it uses 

for its strategy implementation? All documents reg the strategy process is within our Business 

Management System (BMS), but the result is not stored there.  

Challenges: 

12. The literature proposes certain major challenges (such as stakeholder’s reactions, financial 

constraints, uncertain market conditions) which the organization faces in implementing its 

environmental strategy/environmental KPIs? How does Volvo Cars deals with these 

challenges? When we do our annual review of the strategy we try to include these factors as 

much as we can.  

How does Volvo Cars deals with the challenge of maintaining a balance between its short term 

financial profits and long term environmental goals? It´s sometime hard, but we try to show as 

much as we can that environment and economy goes hand in hand in most cases. Switching to 

lower costs suppliers for a reduction in the cost of supply chain can increase social and 

environmental impacts. How does Volvo Cars deals with this challenge? Purchasing works a 

lot with CSR and requirements within that. I don´t know the details.  

Supplier Selection: 

13. Does the organization have any criteria for selection of environmentally conscious suppliers 

for their business supply chains? Yes, ISO 14001 certification and other requirements such as 

energy efficiency activities.  

Motivation/Incentives: 

14. Does the organization have any system for motivating its employees to integrate sustainability 

to their everyday business operations (such as incentives etc.)? We try to show the good 

examples and what they generate, and that everyone can contribute, but we can improve this 

process. We don't have any specific reward systems.  
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Appendix J. Response II from Volvo Cars, Gothenburg Sweden 

 

1. What are the Environmental Strategy and Environmental Goals of Volvo Cars? 

(Volvo CE and Volvo Group had sent me a link of website to see their environmental strategy 

and goals) 

Sofia: We don´t have the details official, but you can find a lot of information in our 

Sustainability Report at http://www.volvocars.com/intl/top/corporate/volvo-

sustainability/Pages/gri.aspx 

More information reg Environment can also be found at 

http://www.volvocars.com/intl/top/corporate/volvo-sustainability/Pages/gri.aspx 

If you need more, pls let me know. 

 

2. Does Volvo Cars have a local environmental strategy or do they follow the Global Volvo 

Group environmental strategy? 

(Volvo CE follows the Global Strategy with local implementation) 

Sofia: All locations use the global strategy as a base and apply it with local targets.  

 

3. Which are the most important environmental aspects that concern Volvo Cars? 

(For Volvo CE, the most important are Energy, Transport) 

Sofia: Our significant environmental aspects are: 

 Zero environmental accidents  

 Among Leaders in Climate Neutral operations and Energy Efficiency  

 Among Leaders in water conservation. Water emission performance (Water Footprint)  

 Soil and Ground water control  

 Emissions to air  

 Total Waste Management  

 Sustainable Transport solutions  

 

It is Zero environmental accidents, Among Leaders in Climate Neutral operations and Energy 

Efficiency and Among Leaders in water conservation. Water emission performance (Water Footprint) 

that are reported on a quarterly base to Executive Management Team. 

 

4. How does Volvo Cars develops the Indicators for the above mentioned environmental aspects 

or environmental areas?  Any Guidelines for developing these indicators? 

Sofia: We work with this in the annual process for the strategy, but we don´t have any stable 

process for this and I have a dialogue with Martin Kurdve regarding this. 

 

5. Please list the environmental indicators (and units) for Volvo Cars. 

Sofia: The environmental indicators we follow centrally can be seen below, but here we can 

definitely improve. What kind of details is needed from units? 

http://www.volvocars.com/intl/top/corporate/volvo-sustainability/Pages/gri.aspx
http://www.volvocars.com/intl/top/corporate/volvo-sustainability/Pages/gri.aspx
http://www.volvocars.com/intl/top/corporate/volvo-sustainability/Pages/gri.aspx


62 
 

 

6. About feedback/improvement, how does Volvo Cars ensures that there should be continuous 

improvement in KPIs that can measure the results accurately in present as well as in future. 

Sofia: The Company is very focused on Continuous improvement and so also we so we need 

to improve constantly.  

 

 

 

Recycable Hazardous Waste Reduced cost per unit  for hazardous waste total cost for hazardous waste 

divided by total number of 

produced cars 

low SEK Quarterly Waste 

management 

coordinator / 

Reduce environmental impact

Energy saving activities Projected reduction of GWh from 

implemented measurements. 

Yearly (full calendar) estimated 

effect of implemented 

measurements 

High GWh Quarterly Energy co-

ordinator per Plant 

reports to Energy 

resp. within VCC 

SEL

reduce energy consumption with 

5%

Zero Environmental accidents Number of accidents reported to authorities Absolute number zero Numbers Monthly Environmental co-

ordinator at site. 

Summarized on 

VCM level in the 

quarterly report.

Identify and prevent 

environmental risks

Water usage Measured consumption of city water (blue 

water)

Measurement based on 

purchased city water per VCM 

site

low m3/car Quarterly Environmental co-

ordinator at site. 

Summarized on 

VCM level in the 

quarterly report.

Reduce water footprint
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