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Sammanfattning 

 

I syfte att uppfylla intressenters krav och uppnå en långsiktig konkurrenskraft eftersträvar 

industriföretag att inkorporera hållbarhetsprinciper i sin operativa verksamhet. Den operativa 

verksamheten präglas i sin tur präglas av lean metoder. Det finns dock en inkonsekvens när man 

arbetar både i enlighet lean metoder och hållbarhetsprinciper. Exempelvis fokuserar lean metoder 

på slutanvändaren medan hållbarhetsprinciper också beaktar vad som händer efter konsumtionen 

av en produkt (Machado et al., 2014). Med prestationsmätning (performance measurement) som 

ett verktyg för att utvärdera effekterna av hållbarhetsprinciper, syftar denna studie till att öka 

kunskapen om prestationsmätning för att stödja inkorporeringen av hållbarhetsprinciper i en 

produktionsorganisation som arbetar enligt lean metoder. 

 

För att uppnå syftet, baserades denna studie på empiriska bevis från en fallstudie på ett ledande 

produktbolag som tillverkar industriverktyg. Fallstudien omfattade olika datainsamlingsmetoder 

som t.ex. intervjuer och observationer, för att identifiera variabler och motstridiga intressen bland 

prioriteringar, processer och människor. 

 

Studien visade att resultatmätningsstrukturen (performance measurement structure) inte stödjer 

inkorporeringen av hållbarhetsprinciper i den operativa verksamheten i ett antal olika dimensioner 

på grund av i) förskjutning mellan placering av mätetal (performance measure) och resurskontroll, 

ii) försummad återkoppling från leverantör och iii) begränsad insikt att det råder skillnaderna 

mellan hållbarhetsprinciper och lean metoder. 

 

Bidraget till forskning och utövare understryker att även om det råder skillnader mellan lean 

metoder och hållbarhetsprinciper i vissa prestationsaspekter, har några av dessa skillnader en 

begränsad inverkan på prestationsmätningen. Desto större är deras inverkan på performance 

management nivå, givet den strategiska betydelsen av skillnaderna. 

 

 

Nyckelord: Prestationsmätning, prestationsdimensioner, lean metoder, hållbarhetsprinciper 
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Abstract 

 

In order to fulfill stakeholder requirements whilst aspiring for long term competitiveness, 

industrial firms are aiming for increased incorporation of sustainability practices in their 

operations, set up by lean practices. At the same time, there is a potential inconsistency when 

working in accordance to lean practices whilst applying a sustainable approach, given e.g. the end-

user focus of lean and post-consumption focus of sustainability (Machado et al., 2014). With 

performance measurement being the tool for evaluating the impact of sustainability practices, the 

purpose of this study is to increase the knowledge of performance measurement for incorporating 

sustainable practices in a lean production organization. 

 

With the intention of fulfilling the objective, the research is based on empirical evidence gained 

through a single case study of a leading product company in the industrial tools and equipment 

industry.  The case study comprised multiple sources of data collection methods (e.g. interviews 

and observations), for identifying variables and conflicting interests among priorities, processes 

and people. 

 

It was found that the performance measurement structure does not support the incorporation of 

sustainable practices in operations in some of the dimensions studied due to i) misalignment 

between organizational placement of the measure and the power of the resources, ii) supplier 

feedback neglecting and iii) limited maturity level regarding the differences between sustainability 

and lean practices.  

 

The contribution to research and practitioners accentuates that while there are differences between 

lean and sustainability practices in some performance dimensions, some of the differences have 

limited impact on the performance measurement level, but more on a performance management 

level given their strategic prominence.  

 

 

Key-words: Performance measurement, performance dimensions, lean practices, sustainability 

practices 
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1 Introduction 
 

 

In this chapter, contemporary industry issues serve to motivate the relevance of the study by 

highlighting how performance measurement is used in a context of lean production and 

sustainability practices. Accordingly, the problem statement, purpose, research questions and 

delimitations are introduced to establish the rationale of the study.  
 

 

1.1 Background 

With the ambition to be competitive in a global scenery, industrial performance is aiming for 

increased sustainability. Since sustainability is considered to be an important factor for 

achieving long term competitiveness, stakeholders are to a greater extent requiring a sustainable 

operations approach (Machado et al., 2014). Sustainability aims to preserve and care for the 

environment as well as developing technological and social infrastructure in order to cater to 

the needs of today’s society while considering and building for future generations (Hassini et 

al., 2012). The importance of sustainability in manufacturing industries is increasing, especially 

concerning the supply chain (Nidumolu et al., 2013). In the manufacturing sector, sustainability 

is oftentimes associated with a company’s ability to utilize resources without damaging the 

environment, the society or the economy. An economic advantage with sustainable 

manufacturing could be that it minimizes the use of resources and energy consumption, 

potentially leading to less spending on production (Pearce, 1990).  

 

The benefit of sustainable manufacturing in terms of resource efficiency by “doing more with 

less”, is the acknowledged keystone in lean production. Since its deployment, lean operations 

have become synonymous with world-class practices. In fact, Florida (1996) stated in his 

comprehensive study of just about 2000 firms that there is a strong positive relationship 

between well performing operations and limited environmental impact. Furthermore, by 

excluding all costs that the customer is not willing to pay for, the lean production philosophy 

urges a removal of non-value adding activities whilst improving the quality of products (Jasti 

and Kodali, 2015b).  

 

Given the inclination to integrate sustainability in lean operations, it is important to incorporate 

the sustainability aspect into the performance measurement structure as well. Following the 

converse logic of the mantra “what gets measured gets done” (Bearley, 1996, p.155), it is 

implied that by not measuring the effect of sustainability practices in operations, nothing gets 

done. Furthermore, prioritization of operational performance risks neglecting the sustainability 

aspects in aspects where sustainability and lean operations differ. The fact that limited research 

has been conducted in the field of sustainability practices in lean operations and even less 

covering insights through performance measurement (Azevedo et al., 2012; Machado et al., 

2014; Machado et al., 2015), advocates the instigation and relevance of the study.  

 

1.2 Problem statement and purpose 

There is an apparent industry trend to incorporate sustainable practices in operations, 

characterized by lean practices (Piercy and Rich, 2015). At the same time, there is a potential 

inconsistency when working in accordance with lean practices whilst applying a sustainable 

approach. For example, lean practices focuses on the end-user of a product and increasing 

consumer value through operational performance (Karlsson and Ahlstrom, 1996), while 



2 

 

 

sustainability theories consider what happens post consumption in terms of societal, economic 

and environmental impact (Becker, 1997). With performance measurement being the tool for 

evaluating the impact of sustainability practices aimed for, the thesis is focused on the following 

problem formulation:  

 

A performance measurement structure focusing on operational performance, in accordance to 

lean methods, neglects sustainability practices. 

 

Hence, the purpose of this study is to increase the knowledge of performance measurement for 

incorporating sustainable practices in a lean production organization. 

 

1.3 Research question 

Given an organization operating according to lean production practices and with the intention 

of accomplishing the purpose of the study, the following research question (RQ) is formulated:  

 

RQ: How does a performance measurement structure support the incorporation of sustainable 

practices in operations? 

 

In order to answer RQ, it is firstly necessary to understand the performance measurement 

structure at hand and how sustainability is incorporated in the performance measurement 

structure. Hence the following sub question is formulated:  

 

SQ1: How is sustainability incorporated in a performance measurement structure given key 

performance dimensions? 

 

Secondly, for narrowing the empirical findings and analysis to the essence needed to answer 

RQ, it is necessary to understand how key performance dimensions analyzed in SQ1, are 

actually used. Therefore, the following sub question is formulated: 

 

SQ2: How is a performance measurement structure used to enable an incorporation of 

sustainability practices in operations? 

 

1.4 Delimitations 

The problem formulation is particularly interesting since it affects firms on three levels: 

individual, operational and industrial (Blomkvist, 2015). However, the scope of this study is 

delimited to the operational level, in which the study aims to clarify how the performance 

measurement structure supports an incorporation of sustainable practices whilst operating in 

accordance with lean practices. Furthermore, the scope of the research is restricted to empirical 

evidence gained through a single case study of a leading Product Company in the industrial 

tools and equipment industry.  Considering the delimitations, the literature review is centered 

on performance measurement theory in the form of books, reports, scientific articles and 

journals. Furthermore, the literature review concerning sustainability and lean practices provide 

the contextual setting for the case study. The analysis is in turn delimited to performance 

dimensions identified in the literature review. 
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1.5 Thesis Outline 

In this chapter an outline of the thesis report, based on comprising chapters and their content, 

is presented.  

 

Chapter 1 – Introduction 

This chapter starts with a background of the study in which contemporary issues are presented 

to motivate the relevance of the study. Furthermore, the problem statement and purpose is 

presented along with the research questions and delimitations of the study. 

 

Chapter 2 – Literature Review 

In this chapter, current literature is reviewed and presented in order to develop a theoretical 

foundation for the analysis of the empirical results. Initially, the chapter focuses on performance 

measurement theory. Subsequently, lean and sustainability theories are presented in order to 

serve as a setting for the analysis of SQ1 and SQ2.  

 

Chapter 3 – Method 

This chapter introduces the research design applied in this study and presents the research 

methods used during the research process. Furthermore, the validity and reliability of this study 

are discussed using acknowledge research practice.  

 

Chapter 4 – Case Organization 

In this chapter, a contextualization of the case organization is presented. The chapter starts with 

an introduction of the company and continues with a presentation of the organizational structure 

and work flow processes.  

 

Chapter 5 – Results & Analysis 

This chapter presents the empirical results required to answer SQ1 and SQ2. The initial part of 

the chapters is devoted to SQ1 and the following to SQ2.  The SQ1 part is presented in a 

structure similar to chapter 2. The SQ2 part narrows down the findings in order to provide the 

core foundation required to answer RQ. 

 

Chapter 6 – Conclusion and Discussion 

In this chapter the results are summarized and presented together with a discussion of the main 

findings in this study. Furthermore, the theoretical and empirical contribution are discussed, as 

well as the limitations for this study and suggestions for further research. 
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2 Literature Review 
 

 

In this chapter, a review of literature needed for founding the analysis of empirical results is 

presented. Initially, the chapter centers on performance measurement theory and is then 

contextualized through sustainability and lean theory for enabling an analysis of SQ1 and  SQ2.  
 

 

2.1 Literature review reasoning 

With the intention of building a cohesive theoretical foundation for answering SQ1and SQ2, 

the aim of the literature review is to establish a solid basis in performance measurement theory 

and within the context of sustainability and lean practices. As illustrated in Figure 1, the 

literature review follows a convergent reasoning, starting with an elaboration on performance 

management and measurement literature for determining key performance dimensions. 

Subsequently, the content of sustainability and lean practices are presented. In combination 

with the performance dimensions, the sustainability and lean performance table (SLPT) is 

developed and presented in chapter 2.6. The SLPT elucidates the performance implications for 

each performance dimension with respect to sustainability and lean practices. Hence, the SLPT 

forms the foundation for the analysis in SQ1 and SQ2. 

 

 

Figure 1: Literature review reasoning 

2.2 Performance literature 

This study is centered on performance measurement. Therefore, a review on what performance 

means and how measurement is related to the concept of performance is required. This chapter 

starts with an introduction on performance as concept. Next, themes of performance 

management and performance management system theory are presented in order to provide a 

comparative setting for performance measurement theory.  

 

2.2.1 Performance 
Meyer and Gupta (1994, p.309) state that “there is a massive disagreement as to what 

performance is”. The disagreement in the definition of performance arises due to various 

contextual settings in which performance is applied (Samsonowa, 2012). Samsonowa (2012, 

p.23) illustrates this accordingly: “economics sees performance as productivity…management 

accounting sees performance as an output of a company in financial terms”. The same 

functional concentration is also evident in academia, where performance is studied in different 

research fields (e.g. operations and psychology) but with limited cross functional inquiries. 

Even though the mixture of research fields studying performance creates an abundance, it can 

be argued that the pure existence of functional concentrations forms a discourse of what 

performance within the functional context and what not, Hence, the disagreement among 

researchers on what performance means (Neely, 2007). Nevertheless, there is a general 

agreement among researchers that the lowest-common-denominator of performance is its 

intrinsic essence as a comparative tool for assessing success (Samsonowa, 2012). The 
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precondition for an assessment to happen is in turn to have a predetermined goal or standard 

(Sink and Tuttle, 1989). Moreover, within the setting of operations management, performance 

is oftentimes described as a reinforcing liaison between efficiency and effectiveness (Brockett, 

2012). Effectiveness embodies the assessment of how well the result of an action accomplishes 

its goals, whereas efficiency measures the amount of resources applied for the action to happen 

(Cordero, 1990).  

 

2.2.2 Performance management system 
The absence of a shared performance definition is reflected in the characterization of 

performance management and thereby also performance management system (Pinheiro de 

Lima et al., 2013). Given the conjecture that performance management “encompasses all 

management activities: planning, organizing, coordinating, leading, controlling, staffing and 

motivating” (Samsonowa, 2012, p.33), it is argued that performance management embodies the 

larger field in which performance measurement is a part of. The performance management 

system in turn, relates all management activities to interdependent rudiments of an organization 

i.e. processes and people, for undertaking a given strategy and achieving predetermined goals 

(Ferreira and Otley, 2009; Samsonowa, 2012). Demartini (2014) takes a step further and 

stresses the inclusion of contextual factors for a pragmatic performance management system. 

Contextual factors are grouped as internal and external. Internal factors comprise for instance 

organizational culture, power distribution, information handling and structure (e.g. 

functional/cross-functional). The external factors encompass industry variability (e.g. supplier 

relationship, competition), demand fluctuations and the pace of technology development. 

Demartini (2014) proposes that by evaluating all aforementioned factors, a cohesive and 

practical performance management system can be implemented, enhancing the effectiveness of 

the performance management system in any given context.  

 

Given its inclusion of external and internal archetypes in form of drivers across four 

perspectives (financial, customer, internal business process, learning and growth), the balanced 

scorecard (BSC) of Kaplan and Norton (1997), has gained a lot of attention as a framework for 

performance management systems. At the same time the BSC is criticized due to several 

reasons. Firstly, Otley (1999) describes the linkage between the perspectives in the BSC to be 

static and absolute, thus not including the dynamics of an organization. Furthermore, Neely et 

al. (2002) highlight the lack of stakeholder consideration (e.g. employee, academia and 

government) in the BSC, which is vital when formulating a strategy. And since strategy 

linkages are augmented for in the BSC, multiple stakeholder consideration needs to be evident 

as well. It is therefore argued that the ultimate purpose of a performance management system 

is to enable and lead the realization of performance management by linking performance to 

strategy.  

 

2.2.3 Performance management 
Bitici et al. (1997) describes performance measurement system as an information system central 

to performance management, which in turn focuses on how procedures and activities are 

executed for running the organization. As seen in  

Figure 2, Samsonowa (2012) expands the aforementioned definition of performance 

management by concluding that performance measurement (even if integral) is not the single 

element of performance management. There are three other elements to consider: planning (of 

strategy), analysis (of nonconformities from predetermined goals) and review (for concluding 

e.g. resource relocation for meeting the goals). 
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Figure 2: Performance management elements (Samsonowa, 2012) 

The performance measurement element embodies the assortment of performance measures, 

which in turn enable an analysis of how the current state of operations are aligned with 

performance goals. There are however different schools of reason on the topic. While, 

Samsonowa (2012) describes performance management as a result-orientated approach, 

Pulakos (2009) emphasizes the need to also consider how the results are realized (by the 

employees). In this manner, pointless activities, processes and employee contribution, related 

to the results (achieved or not) can be identified and removed.  Randell (1994) takes the 

consideration of operative conduct by employees even further. Randell (1994) labels 

performance management as an employee relationship concept exclusively. The idea is that by 

involving, developing, rewarding and valuing employees, practices of performance 

management are achieved. Even though rewarding might encourage a logic of relativity, in 

which the performance of an employee is evaluated against predetermined goals, there is a lack 

of structure for determining this on an organizational level. Consequently, the result-oriented 

performance management emphasized by Samsonowa (2012), opposes the more human 

resource oriented one of Randell (1994).  

 

2.2.4 Performance measurement system 
While the performance management system is thought to provide information for decision 

making, performance measurement is considered to emphasize the provision of scorecards 

(Demartini, 2014). Hence, the BSC clearly satisfies the condition of a performance 

measurement system but also that of a performance management system since it provides 

information and for translating strategies into decision making. However, given the lack of 

linkage to strategy, other performance measurement system frameworks as for example the 

performance measurement matrix are fixed on the performance measurement system level. 

Mastrandrea and Taticchi (2010) found in their case study of performance measurement 

systems for racing teams that, since strategies do not change considerably, performance 

measurement systems are also less exposed to changes. Hervani et al. (2005) and Neely (2002) 

claim however that the intrinsic structure of performance measurement system must allow a 

dynamic setting. Neely et al. (1995, p.81) state that the performance measurement system 

encompasses selected performance measures for “quantifying the efficiency and effectiveness 

of actions”.  For actions to be taken performance measures must be assessed. The actual aptitude 
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to use the performance measures allows a change in the organization to take place (Hervani et 

al., 2005), which in turn advocates a dynamic organizational setting. 

 

Otley (2007) argues that the performance measurement system serves its obligations by being 

an instrument for financial controlling, determining and guiding towards the achievement of 

the business goals. This implies that both financial and non-financial measures need to be used 

(Cheng et al., 2007). The BSC entails both types of measures. However, comprehensive as it 

is, the BSC can be divided into subsystems of performance measurement system and used in 

different ways. Demartini (2014) found for example that some firms use the BSC to simply 

categorize the performance measures according to different perspectives whereas other firms 

develop system to clarify cause and effect relations between measures and their intrinsic assets 

as a way to illustrate the organizational strategy. Based on the fact that stakeholders’ wants, 

needs and contributions are neglected in the BCS, Neely et al. (2002) proposed the performance 

prism as a performance measurement system. The performance prism encompasses a structured 

approach targeting processes and capabilities, for satisfying wants and needs of stakeholders 

and at the same time the contribution of stakeholders to the organization (Neely et al., 2002).  

 

2.2.5 Performance measurement  
While the performance measurement system is described as an information providing system, 

(Neely et al., 1995, p.80) considers performance measurement to be “the process of quantifying 

action, where measurement is the process of quantification and action leads to performance”. 

In order for an organization to apply the process of measurement leading to performance, it is 

required to do it collectively. Otherwise, the key dimensions of performance i.e. the efficiency 

and effectiveness, risk being misaligned and not meeting organizational objectives. For 

example, if the goal is to attain a high product quality for better satisfying the customer’s needs 

(in order to be more effective), it can be argued that more resources are needed for quality 

control in the production, which in turn might decrease the efficiency. However, with higher 

quality products it can be assumed that less warranty costs arise, which in turn increases the 

efficiency (Neely et al., 1995). The example reflects that the relationship between the key 

dimensions of performance measurement is not only internally related, but also affected by 

external factors (i.e. customer satisfaction). The example furthermore illustrates that the 

development and usage of cost and quality measures to assess the effectiveness and efficiency 

levels of processes (Gleich, 1997).  Besides the classification as a quantifiable tool of actions, 

Sari (2015) describes performance measurement as a tool for instigating control and 

accountability of entities within an organization. Furthermore, Sari (2015) argues that 

performance measurement helps the organization to identify potential improvement areas for 

better meeting predetermined goals. In fact, Sink and Tuttle (1989, p.141) claim that the 

purpose of performance measurement is to “support and enhance improvement”, which in turn 

supports organizational learning (Ojanen and Vuola, 2005).  
 

2.2.6 Performance measure 
While performance measurement covers the process of quantifying an action, a performance 

measure is the actual measure used for the action to be taken (Neely et al., 1995) Researchers 

have different opinions regarding the content of a performance measure (Samsonowa, 2012). 

While Neely et al. (2002) interchange the content of a measure with that of a metric, 

Samsonowa (2012) states that there are differences in the description of a metric and a measure. 

The same goes for the description of performance indicators and key performance indicators. 

Samsonwa (2012, p.28) equals a measure to “a quantifying value”, whereas a metric is put into 

context and therefore entails more information about a measure. Performance indicators are on 
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the other hand not acquired by interlinking quantitative information, but are instead necessary 

for providing information not directly quantifiable. The key performance indicators are 

measures considered most critical for “current and future success of organizations’ 

performance” (Parmenter, 2015, p.7).  

 

Given the strong interrelation between the definitions, we use the one of  Neely et al. (2002) 

and use the term of performance measure for entailing the content of measure, metric, indicator 

and key performance indicator. Whatever aspect of performance measure discussed, the 

common nominator throughout performance measurement and also applied in this study is  

“what gets measured gets done” (Bearley, 1996, p.155). This implies that the performance 

measure must, at minimum, entail resources that are controllable and actionable for 

organizational entity (Epstein and Manzoni, 1997). If resources are neither controllable nor 

actionable, nothing can be done about the measure in terms of improving effectiveness and 

efficiency. Hence, there is no point in measuring an action and performance measurement 

becomes trivial. Gunasekaran et al. (2001) analyzed performance measures in supply chain 

management and concluded that most companies have plenty of performance measures. The 

challenge lies in deciding which measures to use and to evaluate whether performance 

measurement is actually quantifying actions necessary to be meet the performance goals. Even 

with measures at hand, companies are struggling with the identification of operative tasks to 

tackle the measures, which enlarges the gap between correct analytical data and what is actually 

practicable (Cohen, 1998). Particularly large companies have a lack of comprehension 

regarding the cause-effect relationship between a measure and the activity behind the measure 

(Taticchi et al., 2010). 

 

2.2.7 Performance levels and focus of this study 
Based on the literature review, comprising the aforementioned descriptions from performance 

management system to performance measures, the performance pyramid ( 

Figure 3) is derived by the authors. The performance pyramid aims to elucidate the interrelation 

of the performance concept given key levels, in which management covers wider aspects (e.g. 

strategy linkages), whereas measurement helps organizations to identify improvement 

potential. As illustrated with red outline in Figure 3, this study is outermost centered on the 

levels of performance measurement and measures, in which the term “performance 

measurement structure” denotes the cross point between the measurement and measure level. 

Consequently, the performance measurement structure encompasses both measures and actions 

taken for achieving effective and efficient performance. Hence, the strategic linkages prominent 

at measurement system and management level, are not elaborated in the study.  

 

 

Figure 3: Performance level pyramid 

 

Management system

Management

Measurement system

Measurement

Measure
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2.3 Sustainability perspective 

The concept of sustainable development is generally attributed to the Brundtland Report, first 

published in 1987 as a collaborative effort between various organizations and governments 

(Holden, 2009). Since the publication of the report, many individuals and associations have 

tried to define sustainable development as a general concept, but still the concept is not yet 

defined in a consistent way (Hasna, 2010). Some authors view sustainability as a management 

methodology which focuses on how to prioritize the usage of resources to minimize the global 

footprint (Anastas and Zimmerman, 2003). However, the most common way is to divide the 

term sustainability into three dimensions: economic, ecologic and social. Further dimensions 

such as institutional and technological can be added to the sustainability domain (Becker, 1997).  

 

Economic sustainability considers how firms and organizations incorporate various strategies 

and plans for exploiting available resources. Therefore, economic sustainability refers to the 

utilization of a firm’s resources or assets in an efficient way in order to allow consistent 

functionality as well as profitability of the resource over a long period of time (Watson et al., 

2010). Organizations often use profitability as an evaluation method to identify areas good 

enough to operate in and areas which have suboptimal resource utilization so that better 

strategies can be set to improve the situation (Kuik and Verbruggen, 2012). 

 

Ecological sustainability is defined as the biosphere’s ability to cater for the needs and 

requirements of the present generations without jeopardizing the resource availability for future 

generations. It calls for individuals to use the natural resources in a wise manner short-term in 

order for these resources to be available in the long-term. Therefore, ecological sustainability 

is based on the assumption that individuals are capable of exhausting or overusing natural 

resources. Thus, also capable of leaving nothing behind but polluted surroundings including 

water, soil and air as well as infertile soils to be used by future generations. Through ecological 

sustainability, it is believed that individuals can use ecological resources efficiently and 

sparingly in order to avoid exhaustion and pollution of resources (Melville, 2010). 

 

Social sustainability can be defined as the capability of a given social system to come up with 

structures, systems and processes that can actively provide support to the capability of both the 

current and future generations to achieve equitable diverse as well as healthy living (Finkbeiner 

et al., 2010). Hassini et al. (2012) also add that for corporations, social sustainability or well- 

being relies on the way customers, employees, and the wider community is treated by their 

supply chains. 

 

Gunasekaran and Spalanzani (2011) classifies the literature in the field of sustainability in 

manufacturing and services industry into 7 themes: sources of sustainable challenges and 

problems, advances in sustainable business development in manufacturing and services, 

sustainability in product/process design and development, sustainability in supply operations, 

sustainability in production operations, sustainability in distribution chain operations and 

sustainability through remanufacturing, recycling and reverse logistics. While this study uses 

literature from a mix of the aforementioned themes, in order to get a comprehensive overview 

of the sustainability context, focus lies on supply operations and sustainability in production 

operations. At the same time all three dimensions of sustainability are considered. 
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2.4 Lean perspective 

The general requirement for manufacturing organizations is based on continuous rethinking of 

manufacturing philosophies whilst meeting customer demands of state-of-the-art products at 

lower prices (Ho et al., 2005). The Toyota Production System introduced in 1973, laid the 

groundwork for lean production for meeting the aforementioned prerequisites (Monden, 1994). 

Lean production has ever since been globally acknowledged and implemented across various 

industries. Lean production, as a manufacturing philosophy, is based on minimizing non-value 

adding activities (as for instance stock and production space) whilst improving the quality of 

products (Jasti and Kodali, 2015b). Consequently, production processes are organized in a 

linear and streamlined flow, in order to minimize stocks in-between value adding activities, 

whilst facilitating the identification of any quality remarks along the product evolvement 

(Womack, 1990). In this way manner, the ultimate purpose of lean production is to increase 

profit by reducing costs comprising manufacturing, administrative and capital costs (Monden, 

1994). In general, all costs that the customer is not willing to pay for ought to be seen as non-

value adding and should for that reason be eliminated (Karlsson and Ahlstrom, 1996).  

 

Jostein (2009) found in his comparative literature study that the purpose of lean was not clear 

and divergent at best. On the other hand, when strictly focusing on an operational level the 

characteristic of lean, i.e. actions taken to achieve a given performance target, are in fact 

affiliated. Agreed characteristics among eminent authors within lean production are for instance 

set-up time reduction, continuous improvement, failure prevention and production leveling 

(Jostein, 2009). Hence, lean can at most be defined at an operational level. Peter et al. (2004) 

consider that the reason why lean is not collectively definable is due to its dynamic nature. Lean 

is continuously developing new structures upon the agreed characteristics making any 

definition only temporarily compelling. Given the intrinsic dynamics of lean production, it is 

essential to at least identify the relevant characteristics of lean production in the setting studied 

for evolving research upon the characteristics. Thereafter, the characteristics identified can be 

related to stated performance objectives (Peter et al., 2004).  

 

2.5 Key performance dimensions 

Given the aim of achieving a high operational performance, there is a plethora of performance 

measures for achieving a given operational performance target. However, there is a general 

agreement among researchers arguing for a balance between internal and external aspects when 

considered the performance measurement structure (Bhasin, 2008). Key internal aspects reflect 

capabilities, processes and assets (financial and non-financial) (Bhasin, 2008) whilst external 

aspects reflect stakeholder consideration and value proposition) (Neely et al., 2002). Hence, 

within both internal and external aspects, there are key performance dimensions designated by 

researchers. The literature review aims henceforth to reflect lean and sustainably practices in 

accordance to the following key performance dimensions identified in performance 

measurement literature: stakeholder and value contribution, collaboration, improvement, 

resoruce effiency, production flow, time, quality and cost (adapted from Alves and Alves, 2015; 

Bhasin, 2008; Florida, 1996; Karlsson and Åhlstrom, 1996; Machado et al., 2014; Machado et 

al., 2015; Neely et al., 2002; Pettersen, 2009; Shah and Ward, 2007). 

 

2.5.1 Stakeholder and value contribution in sustainability and lean 
Working according to sustainable manufacturing practices requires an integration of ecological, 

economic and social aspects into the operational and business activities of the firm. This can be 

achieved by considering a broad set of stakeholders, both internally within the firm, but also 
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externally beyond the chain of production (Hami et al., 2015). Garbie (2015) categorizes the 

stakeholders into four types: academic, governmental, public and industrial. Each stakeholder 

type has its own degree of awareness and area of interest. Garbie’s (2015) study shows that 

while governmental stakeholders grade economic sustainability as the most important, the 

industrial stakeholders are more focused on environmental and social sustainability. Still, there 

is a lot of progress to be made in terms of manufacturing firms addressing the environmental 

issues at hand. One reason could be that many firms might not be aware of the potential benefits 

of sustainable business developments such as green manufacturing practices. This could be 

handled by educating the stakeholders, but also by the development and enforcement of 

sustainable industry standards (Gunasekaran and Spalanzani, 2011). Studies have shown that 

the implementation of industry standards as for example ISO 4001 is correlated to firms’ 

willingness to invest more in environmental management practices (Hassini et al., 2012; 

Vachon and Klassen, 2008). Collaborating with external stakeholders is important in order to 

achieve environmental and social sustainability, however the collaboration does not always lead 

to favorable economic outcomes as stated by Hami (2015). Furthermore, Hami (2015) states 

that a difficulty with external collaboration is that the economic benefits go to external parties, 

rather than the firm itself. Other studies show that firms with a shareholder value-focused 

strategy have a more positive correlation between environmental performance and economic 

benefits, compared to firms that do not employ such a strategy (Gunasekaran and Spalanzani, 

2011; Wagner and Schaltegger, 2004). 

 

Typically, businesses that offer sustainable, green or environmentally friendly products carry 

the burden of higher costs (associated to those products). These costs are oftentimes paid for 

by the consumer in the form of higher prices. Therein lies a challenge for businesses as they 

need to justify the higher price to the customer, otherwise the customer will ignore the 

marketing of such products (Hassini et al., 2012). This could be a source for competitive 

advantage for firms as they could leverage environmental conscious and social responsibility 

in order to create superior performance (Hami et al., 2015). 

 

While lean literature reflects discrepancies regarding the definition of lean thinking given 

philosophical or process paradigms, there is a consensus regarding its outermost strategical 

value contribution. Lean thinking aims to provide continuous and reliant value to the final 

consumer (Angelis and Johnson, 2010; Hines et al., 2004). Azharul and Kazi (2013) amplify 

the importance of the final consumer in lean thinking by declaring that customer demand is the 

starting point for producers’ ability to deliver any kind of value to the customer. Consequently, 

with no demand at hand there is no value to deliver and no need to remove waste and non-value 

adding activities in the process of delivering value.  

 

Shah and Ward (2003) claim that the corner stone of lean manufacturing is the ability to produce 

at the speed of customer demand whilst minimizing waste. By this logic, the customer demand 

itself is solely decisive in determining what value is meaningful and what is not. In other words, 

the perception of what is and is not waste and from an operations point of view, does not matter. 

Solely the perspective of the customer determines what is waste and what creates value. 

Therefore, the only perspective relevant to lean production is the customer’s (Hines et al., 

2004). This logic is exemplified in  

Figure 4, where increased perception of customer value first arises with an enhanced product 

offering during step 2 with e.g. faster delivery time and smaller batches. Given a value priced 

strategy, where a customer’s willingness to pay determines the price of a product, the focus on 
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reducing waste within internal operations in step 1, only creates value for the firm itself due to 

lower overall cost. But the value proposition relevant for the customer arises first in step 2.   

 

 

Figure 4: Relationship between product cost and consumer value (Hines et al., 2004, p.997) 

The interrelation between the customer demand and operational activities elucidates a natural 

distinction in lean thinking within a strategic or operational domain (Angelis and Johnson, 

2010). Hines et al. (2004) argue that the final consumer focus is predominately a strategic matter 

given the need of a contingent value proposition, while most lean practitioners and researchers 

advocate lean production tools and therefore miss to reflect over the end consumer demand. 

Given the ambition of financial well-being for an ultimate survival of a firm, the customer 

dimension is imperative. Thus, a misalignment between customer needs and wants and the 

value proposition of a firm counterworks the long term survival of a premium quality firm. The 

orientation towards best practices and performance measures concerning solely internal 

processes can outermost result a firm to divert from focusing on customer wants and needs, 

which is not sustainable over a long period of time (Bhasin, 2008; Frigo, 2003). Shah and Ward 

(2007, p.791) expand stakeholder consideration given their definition of lean production as “an 

integrated socio-technical system whose main objective is to eliminate waste by concurrently 

reducing or minimizing supplier, customer, and internal variability”. Hence, the three 

interdependent stakeholders derived from the definition are: suppliers, employees and 

customers. In line with the aforementioned centrality of customer wants and needs in lean 

production, (Shah and Ward, 2007) proposes takt time and production leveling techniques to 

counter demand variability. 

 

Supplier variability is operationalized in terms of supplier delivery at the right time, place, 

quantity and quality (Ragatz et al., 1997; Shah and Ward, 2007). Shah and Ward (2007) propose 

two type of measures to minimize supplier variability by providing 1) consistent feedback to 

suppliers regarding their delivery performance and 2) training and development for suppliers 

in order to include them in the production process. 

 

The internal reliability is handled through employee involvement in terms of cross-functional 

teams and a collective problem solving approach. The idea is to support a continuous production 

process flow without disruptions in order to minimize the internal variability (Shah and Ward, 

2007). Malmbrandt and Åhlström (2013) however, magnify the internal aspects by claiming 

that employee commitment and improvement is not sufficient in itself. Management as a 

directing force embodies a balance of power and can through commitment and understanding 

be the difference maker of prosperous or failing lean production. Pettersen (2009) opposes Shah 

and Ward’s (2007) announcement of employee involvement as determining internal variability. 
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Pettersen (2009) proclaims that the roots of lean production in terms of jidoka (automation) and 

poka yoka (mistake proofing) imply that lean production aims to dissipate employee 

involvement in order to remove human error from the production system. Ultimately, the value 

of employees is equalized with interchangeable brackets in play, in which the management 

arranging the play is crucial for the production system to function in accordance to lean thinking 

(Berggren, 1993). In other words, the value created for the consumer must not be infected since 

the creation and preservation of consumer value is the core of the lean philosophy, whilst the 

value of the employee is irrelevant. (Bhasin, 2008) accentuates motivated and trained 

employees as intangible assets to an organization and proclaims that, as is the case of customer 

relation, improved employee satisfaction enhances the financial performance of a firm. 

However, (Bhasin, 2008)  urges for a nuanced view on performance.  Even though internal 

performance measures, e.g. employee satisfaction and waste elimination, may reflect a high 

internal performance, it does not guarantee a high external performance e.g. customer 

satisfaction and market share. The converse logic is however not as questionable. 

 

2.5.2 Collaboration in sustainability and lean 
Sustainability practices within manufacturing organizations encourage collaboration and 

integration with different external stakeholders (Hami et al., 2015). Hami (2015) states that 

exchange of information between stakeholders can in various ways support product and process 

innovations which could lead to a quicker response to market changes and technology 

advancements. However, while literature promotes collaboration, studies have shown that the 

firms are not always benefitting from this in practice (Vachon and Klassen, 2008). Vachon and 

Klassen’s (2008) study regarding environmental collaboration showed that upstream 

collaboration has a positive effect on the manufacturing performance, while customer based 

collaborations do not show the same effect (Hassini et al., 2012). Lee and Kim (2011) also state 

that environmental collaboration with suppliers have a positive impact on environmental 

performance as well as commercial performance. Internal collaboration in the form of multi-

functional teams has also been proven to have a positive impact. Multi-functional teams provide 

a foundation where environmental issues can be considered alongside other important issues 

for the firm. However, while potentially beneficial for the firms, it is challenging. Obstacles 

may occur in the organization as the structure itself is not adapted for interaction between multi-

functional teams, resulting in inefficient performance. This sets demands for managers to form 

processes and methods that aim to facilitate communication between sections (Johansson and 

Sundin, 2014). 

 

As discussed in chapter 2.4, the three integral stakeholders of lean production comprise 

customer, employee and supplier. The primary focus of end-user value in lean philosophy can 

be operationalized through customer involvement (Liker and Morgan, 2006; Shah and Ward, 

2007). Depending on the type of business, customers are involved in various forms (Bowen and 

Youngdahl, 1998). At the absolute end, customer involvement can result in improvement 

efforts, but it is essential to be aware of the fact that “too much” customer input can result in 

great variation and ultimately hamper a smooth flow and a leveled amount of work, which are 

the ultimate characteristics of lean (Shah and Ward, 2007).  

 

As a consequence to the prominence of continuous production flow in lean production,  the 

collaboration of employees is established in a multi-functional team setting (Karlsson and 

Åhlstrom, 1996). The aim of multi-functional teams is for employees to be able to perform a 

variety of tasks in order for the whole team to uphold a cell-based part of the production flow 

(Karlsson and Åhlstrom, 1996). Consequently, greater capabilities and a rotating task system 
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among employees’ results in the production flow being less exposed to human errors. 

Furthermore, the multi-functional team setting with shared responsibility results in a higher 

flexibility, where the team is not as dependable on one single employee (Karlsson and 

Åhlstrom, 1996). Karlsson and Åhlström (1996) suggest measures as for example: the amount 

of tasks performed by a team, the amount of job classification and frequency of task rotation 

for determining the performance for a multi-functional team setting. A key prerequisite for 

well-designed multi-functional teams is a vertical information system. The system ought to 

provide the team with performance goals within e.g. production plans (hence the importance of 

management commitment to lean production) whilst enabling the team to give input and track 

its own performance to the goals set (Karlsson and Åhlstrom, 1996). 

 

As is the case of customer involvement, the collaboration with a supplier in lean production is 

aimed at improving both the product and the processes (Sánchez and Pérez, 2001). 

Consequently, there is an ambition to uphold long term relationships with suppliers to get the 

chance to impose and act on supplier input received (Shah and Ward, 2007). The importance 

of supplier relationships is also acknowledged by Panizzolo (1998). Panizzolo (1998, p.226) 

concluded in his study of relationship management among 27 lean manufacturing firms that it 

is vital to “highlight the importance of establishing closer and longer-term relations with 

suppliers not only at a logistic level (i.e. lot size, regularity and timeliness of deliveries, quality 

at the source) but also at the technological/strategic level (i.e. joint design of new 

products/technologies and sharing business risks and opportunities)“. 

 

2.5.3 Improvement in sustainability and lean 
Piercy (2015) suggests in his study regarding the relationship between lean operations and 

sustainable operations that there is a great deal of evidence in research that advocates a focus 

on how lean operations improves the environment and vice versa. Florida (1996) states that 

both environmental and industrial performance improvement have a mutual source, which is 

firm’s innovative processes. A firm which has made innovative progress regarding its 

manufacturing process is more likely to address environmental issues in a productive way. 

There are many ways to address environmental issues. Johansson and Sundin (2014) emphasize 

the importance of learning and training in organizations when implementing sustainable 

product development processes. Furthermore, Johansson and Sundin (2014) class the 

environmental education within a firm in two different categories, general education and 

specific education. The general education is presented to the entire workforce and aims to 

increase the awareness and understanding of the relationship between activities performed by 

the firm and its influence on the environment. The specific education is adapted to different 

functions within the firm or individuals within a function and is targeted towards their needs. 

For instance, engineer training could be in using tools or techniques more efficiently. Measuring 

the performance regarding improvements would include training and education measures such 

as: investment in staff education and training, effectiveness of staff training programs and 

training costs (Hassini et al., 2012). Improvement activities with sustainability practices are not 

as iterative and continuous as compared to lean. Rather, it focuses on setting up structures that 

allow improvement and changes to take shape. However, this requires time, both in the sense 

of educating employees but also in changing the internal work structure (Piercy and Rich, 

2015).  

 

Both researchers and practitioners agree on the fact that once implemented (post radical changes 

of material and information flow) the fundamental concept of lean production is continuous 

improvement (Hoss and ten Caten, 2013; Jones and Womack, 2002; Liker and Morgan, 2006; 
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Pettersen, 2009). The concept of continuous improvement can be addressed as convergent 

change within an organization advocating small steps of process modifications (Angelis and 

Johnson, 2010). There is however a misalignment between improvement input and its benefits 

i.e. learning.  Even if improvements are orchestrated by employees (i.e. the input) the 

prominence of work standardization inclines that individual employee learning are subject to 

collective process learning. Hence, the process or the system benefits from the input whilst any 

kind of stimulation of individual employees is not advocated (Pettersen, 2009). Malmbrandt 

and Åhlström (2013) proclaim that improvement efforts is a combination of infrastructural 

elements (measures in form of time and resource given for improvement work) and continuous 

improvement elements (measures of employee participation, structured problem solving 

approaches and sustained improvement work). 

 

Doolen et al. (2008) found that initial enhancements due to continuous improvement often go 

astray in the long run. This explains the countermeasure of sustained improvement work 

revision proposed by Malmbrandt and Åhlström (2013), in order to ensure that practices are not 

obsolete. Hines et al. (2004) designates improvement measures solely based on the key 

stakeholder value contribution i.e. the customer. He concludes that since intangible 

characteristics as for example brand and environmental concerns affect value perception of the 

customer, improvement measures besides quality, cost and delivery must be incorporated in the 

performance measurement structure as opposed to strict process oriented measures which are 

proposed by Azharul and Kazi (2013). Neely et al. (2005) proposes that a continuous 

improvement consequently requires a continuous assessment of performance measurement 

suitability given the competitive environment and customer demands.  

 

2.5.4 Resource efficiency in sustainability and lean 
The degradation of the ecosystem has been linked to the overconsumption of natural resources 

and waste generation caused by the consumer use of products and firms’ extraction, 

manufacturing and distribution of products. A potential solution to this problem is for firms to 

employ sustainable product design strategies (Fuller and Ottman, 2004; Gunasekaran and 

Spalanzani, 2011). Central aspects in sustainability practices are increases in material and 

energy efficiency and decreases in waste generation. One way of achieving this, is through 

green supply chains. An integral part of green supply chains is the concept of Extended Product 

Responsibility (EPR). ERP embodies approaches for lowering products’ negative impact on the 

environment, by including the environmental cost of products throughout their life cycle (Barde 

and Smith, 1997). Another concept under the green supply chain umbrella is the closed loop 

supply chain.  The closed loop supply chain expresses the idea of products managed from 

cradle-to-cradle (Gunasekaran and Spalanzani, 2011). Specifically, products go from having a 

single life cycle to multiple life cycles, requiring a 6R approach; reduce, reuse, recycle, recover, 

redesign and remanufacture. Currently, industry efforts have been made to reduce resource 

consumption and waste generation in the process level by optimizing technological 

improvements and planning processes. At the same time focus evolving from within the 

organization is considering the entire supply chain, beyond manufacturing. Internal measures 

could cover issues such as cleaner production, eco-efficiency and employee relations while 

external measures could include topics such as supplier relations, customer relations, 

community relations, closed-loop production and industrial relations (Hami et al., 2015). These 

can be broken down further into specific measures such as carbon footprint, reduction of 

materials, energy efficiency, technological innovation, customer satisfaction, material 

consumption, pollution, waste and retention of employees (Gunasekaran et al., 2001). 
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Given the necessity of radical change in production process in the initial phase of lean 

production (Angelis and Johnson, 2010), practitioners proclaim that actual investments in 

resources and time are key success factors towards lean (Malmbrandt and Åhlström, 2013, 

p.1143):  

“Some managers just want to do lean on paper, they are not willing to 

make any investments in it. But if you don’t let people sit down and think 

about how to make the process better, or if you’re not willing to make any 

actual investments in changing the process, you will never become lean. It’s 

as simple as that – Senior manager at headquarters with over 20 years of 

experience of lean “ 

Both researchers and practitioners commonly affiliate lean production with waste elimination 

as the actual instrument for resource efficiency (Pettersen, 2009; Shah and Ward, 2007). 

Pettersen (2009) describes waste elimination as long term engagement for stressing and 

eliminating process errors. While Monden (2011) reckons that waste elimination is done in 

order to reduce cost, Dennis (2015) affirms that customer value contribution is the primary 

purpose of waste elimination. One could suggest that both arguments are valid given the cost-

value diagram ( 

Figure 4), with Monden’s (2011) argument as a starting point and Dennis’ (2015) argument as 

the final goal. 

 

Waste can be defined as an arrangement of inventory or capacity excess in which inventory 

comprises raw material, work in progress and finished goods, whilst capacity is determined by 

human and machine capital (Demeter and Matyusz, 2011; Shah and Ward, 2007). However, 

given  lean fundamentals of just-in-time (JIT), continuous flow and demand-matching 

production in terms of e.g. takt time, capacity excess is a subordinate form of waste in 

comparison to inventory excess (Demeter and Matyusz, 2011; Shah and Ward, 2007). 

MacDuffie and Helper (1997) accentuates the aforementioned logic by concluding that waste 

is in fact everything that obstructs a continuous production flow.  

 

2.5.5 Production flow in sustainability and lean 
Different parts of the industry are linked through supply chain activities, which can be 

considered to consist of energy and material flows. Due to increased globalization, these flows 

and links can run to and come from different countries. As such they are more exposed to 

changes in the market, which in turn could affect the production flow. Since the industrial sector 

is particularly influenced by the supply chain, it can benefit from an efficient and continuous 

production flow, in which overproduction is avoided. Supply chain management involves 

management of upstream supply chain activities such as purchasing, providing raw materials 

and components for the succeeding value adding activities. Hence, suppliers need to conform 

to sustainable regulations as well for ensuring a clearway for production. The regulations can 

include policies regulating pollution reduction, energy reduction and carbon reduction and are 

factors which need to be taken into consideration when choosing suppliers (Gunasekaran and 

Spalanzani, 2011). In order to develop a sustainable manufacturing strategy it is important to 

identify the root causes of environmental concerns and its effect on society with respect to 

product’s entire lifecycle, including the  end-of-life management  through e.g. remanufacturing 

(Gunasekaran and Spalanzani, 2011). Ultimately, by including end-of-life management of an 

already sold product, there is a need to consider products flowing both upstream from the 

supplier and downstream from the customer. Otherwise there is a risk for disturbance in the 

continuous production flow or even overproducing current items.  
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Given the prominence of customer focus and waste elimination in lean, the production flow is 

centered on pull strategy. The concept of pull strategy is to start production when a customer 

order is at hand (Proudlove et al., 2008). After a within-case study of an international 

manufacturing  firm producing mechanical and electronic office equipment, Karlsson and 

Åhlstrom (1996) concluded that both push and pull are a manifest of material flow and 

dependent on the relationship between forecast and customer order. Pull, and in that sense a 

lean production flow, pushes back any kind of forecast upstream from assembly towards the 

start of material inflow and solely focusing on producing by customer order. Consequently, the 

point of when pull meets push is pushed back in the material flow in order to minimize any 

kind of inventory build-up i.e. waste within manufacturing firm. Given the relation to material 

flow, Karlsson and Åhlstrom (1996) suggest measuring the production flow performance by 

determining the amount of  stages in the material flow that uses pull (i.e. enacted on customer 

order at hand) compared to all material flow stages. The higher the quota the more pull is 

evident in the production flow. However, there is an obvious conflict to sustainable practices 

to consider when producing according to pull. When a applying pull strategy the eminent 

consequence is a high rate of replenishment in order to minimize inventory build-up. Hence, 

transportation emissions increase, which in turn counteracts sustainable practices (Dües et al., 

2013). In a later study, Malmbrandt and Åhlström (2013) suggest that the prerequisite of 

continuous production requires measures for both workplace design and process continuation. 

Workplace design captures the difficulty to access equipment, information and material needed 

to perform a job flow whilst process continuation determines how well aligned team goals 

across the organization are and the level of delays in the production process.  

 

2.5.6 Time in sustainability and lean 
Time has various contextual meanings within performance. In this description time is 

designated operationally (i.e. why time matters and how time is measured). Business 

sustainability can be defined as “the ability to conduct business with a long term goal of 

maintaining the well-being of the economy, environment and society” (Hassini et al., 2012, 

p.70). In order to maintain long term competitiveness, sustainability is considered to be a key 

success factor (Machado et al., 2014). This should be considered when designing the 

performance measurement structure. Since firms are at different stages of their life cycles, the 

performance measurement structure should also cover short- and medium-term perspectives 

along the long-term objectives. The performance measurement structure incorporates the long-

term aspects of the operational strategy as a way to interconnect the resource utilization with 

future performance (Pinheiro de Lima et al., 2008). 

  

Given a reliance on both human elements and external dimensions (e.g. supplier delivery 

performance), JIT is considered as the next step before achieving the final level of external and 

technical practice. Due to its cohesive nature, a full lean implementation over the four clusters 

may take 10-12 years, if not longer to demonstrate a performance increase (Angelis and 

Johnson, 2010). Furthermore, the complexity and interrelation of lean practices may also 

demonstrate a negative performance on some measures even though the firm is on the right 

path towards full lean implementation (Karlsson and Åhlstrom, 1996). Therefore, lean 

implementation is a long term process for any organization, which must be able to sustain 

drawbacks along the progress and take this aspect in consideration when measuring 

performance.  
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Based on the definition that lean embodies total system efficiency, Standard and Davis (2000) 

argue that cycle times are the best way to measure performance. The ultimate effects of short 

cycle times of product offered are shorter lead times, lower inventory levels and higher 

customer satisfaction. These are all key determinants of lean success.  Due to the interrelation 

of lean practices throughout an organization , Angelis and Johnson (2010) points out JIT as the 

core thrust and performance measure of lean. There is however an ambiguity in what constitutes 

and delimits the stakeholder inclusion of JIT in practice. Shah and Ward (2007) include external 

factors as for instance supplier delivery performance whereas Demeter and Matyusz (2011) 

describe JIT as an internal  practice focusing on human capital e.g. employee involvement for 

achieving more efficient operations. However, given a more process rather a philosophical 

association  of  lean, Fullerton and McWatters (2001) declare that human resources most 

certainly do not comprise a part of JIT while Mehra and Inman (1992) state that  JIT is solely 

an internal practice i.e. excluding supplier involvement.  

 

Pettersen (2009) acknowledged in his literature review of 37 contemporary articles in lean 

production that one of the two common characteristics discussed by all authors is set up time 

reduction. Set up time describes the non-value adding activity which arises when changing 

product type production from one batch to another (Alves and Alves, 2015). However, since 

time and resources are finite and interdependent, not all types of non-value adding activities 

can be eliminated at the same time. For example, a single handed set up time reduction does 

not necessarily imply lower inventory levels, since a firm could be considering supplier 

variability (e.g. long delivery times) and therefore induce excess inventory to uphold demand 

variability, even if excess inventory is non-value adding (Shah and Ward, 2007).  

 

2.5.7 Quality in sustainability and lean 
Manufacturing firms are under internal pressure from top management and strategic objectives 

to review their sustainable business practices in order to achieve performance standards such 

as quality. As such, many firms are incorporating environmental, economic and social 

responsibilities in their strategic plans of quality management (Gunasekaran and Spalanzani, 

2011). Although the incorporation process is not identical for all firms, studies have shown that 

firms tend to focus on economic and environmental dimensions in the beginning. By improving 

internal processes such as quality management systems, internal and external social dimensions 

(e.g. employee, society and/or stakeholder considerations) are gradually incorporated, which 

incorporates environmental practices in the operations function (Machado et al., 2014).  

 

Ocampo et al. (2015, p.7) states that ”product quality assurance and management” is a critical 

sustainability indicator when assessing the sustainability of an organization. The importance is 

reflected in the quality management system applied across industries. A comparison between 

the sets of standards of ISO 9000 (quality management systems) and ISO 14000 (environmental 

management), shows that firms which use ISO 14000 had a higher degree stakeholder 

satisfaction compared to firms that used ISO 9000. Since environmental management has a 

significant impact on total quality management, organizations integrate the environment 

concerns to the organization by addressing quality initiatives as a part of the process (Johansson 

and Winroth, 2010). Quality performance can be measured with several measures, including 

right first time, scrap %, rework %, return rate and warranty claims (Hon, 2005).  

 

Given the focus on waste elimination in lean production, Monden (2011) outlines quality both 

as a key performance measure and a necessity for any kind of lean production success. Karlsson 

and Åhlström (1996) accentuate a “zero defect” goal for determining whether quality is at hand. 
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They also conclude that defects must be enacted already in the material inflow to manufacturing 

in order to diminish any kind of defective aggregations. Therefore, they urge the need of “fault 

free products from the beginning” (Karlsson and Åhlstrom, 1996, p.28) and sharing the 

responsibility of quality control among workers and not particular quality functions. 

Consequently, the workers are also allowed to stop the production and correct any kind of 

defects. The underlying thought of spreading the responsibility and demanding quality from the 

beginning is to reduce the number of corrections made and the prerequisite for a quality 

function. The consequent step in quality assurance is to enable workers to suggest quality 

improvement measures before discussing and implementing the measures. Based on the Toyota 

production system, Karlsson and Åhlström (1996) proposes performance measures for 

determining the amount of suggestions per worker and the amount of the suggestions actually 

implemented for evaluating the quality of the measures. Pettersen (2009) accentuates defect 

controls in form of automation and 100% inspection in between processes. However, Pettersen 

(2009) acknowledges the fact that the implicit cause of process improvements results in the 

removal of any kind of human errors, which could jeopardize the process.   

 

2.5.8 Cost in sustainability and lean 
As mentioned in chapter 2.3, sustainability can be split in three dimensions, of which one is 

economic sustainability. While economic factors are important in sustainability literature, those 

are not the (only) focus. Furthermore, economic factors are not exclusive to cost. Gunasekaran 

et al. (2013) states that cost reduction or economic interests should not be the only objective for 

sustainable operations management. Sustainable operations management should cover 

environmental consideration and protection aspects such as the reduction of carbon footprint or 

remanufacturing. Still many authors agree on the fact that there is a positive correlation between 

sustainability and economic performance, including cost savings (Jeffers, 2010; Porter, 1996; 

Porter and Van der Linde, 1996; Zhu and Sarkis, 2004). 
 

When comparing both strategic and operational domains of lean, there is a general agreement 

among researchers that lean comprises both an internal and external value contributions in 

which internal actions are aimed to reduce cost before aiming to deliver external value of 

customer satisfaction (Pettersen, 2009). Both Jasti and Kodali (2015a) and Susilawati et al 

(2013) focus on supplier involvement for operationalizing cost reduction. Jasti and Kodali 

(2015a) in terms of cost based negotiations with suppliers and Susilawati et al (2013) 

accentuates the reduction in in terms of supply cost evaluations. Karlsson and Åhlström (1996) 

takes more of an internal position on cost reduction, by concluding that the direct translation of 

a cost reduction is waste elimination operationalized in form e.g. lot size and set up time 

reductions. Even though it might be argued that the pure existent of lot size reduction is a 

consequence to demand variability (external factor), its implication to maintain a constant cost 

per unit produced is to reduce set up times correspondently. Chiarini (2012) expands the cost 

reduction areas by including rework, warranties paid, excess inventory, non-value adding time 

and transportation.  It can however not be forgotten than lean as production philosophy requires 

investments in both time and resources to fulfill its purpose. Therefore, the investment as a cost 

itself must be taken into consideration throughout the stress on cost reduction.  Furthermore, 

Bhasin (2008, p.671) states that the maturity level of the industry dictates whether cost is focus 

or not: “In the early stages of a high-technology business, for instance, managers focus on 

reliability, speed and efficiency. In the growth stages, the key measure may be market share. 

Alternatively, in the mature industries, price, production cost and capacity utilization may have 

a greater authority. Whereas, in an aging industry, the respective cash flow measures often 

begin to take precedence.”  This logic implies that the cost reduction orientation of lean is 
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concentrated in mature and aging industries. Bhasin (2008) does however not consider the fact 

that even mature industries given high R&D investments aim to continuously develop new 

products (in the initial phases of the product life cycle), which essentially blurs any clear 

distinction depending on maturity levels within an organization. 

 

2.6 Performance implication 

As research has shown, there exists a plethora of performance management and measurement 

studies. Given the content of key performance dimensions presented in the literature review, 

the context of sustainability and lean practices, adds however a complexity to the performance 

levels. More in some levels than others. Based on the assumption that lean practices are 

implemented there are various implications to consider for measuring performance in 

accordance to sustainability practices. In the sustainability and lean performance table (SLPT), 

illustrated in Table 1, findings of sustainability and lean literature given the key performance 

dimensions, and the consequent performance implication are presented. For example, the 

sustainability perspective in the stakeholder and value contribution dimension requires a 

performance management system for effectively establishing a congruence between 

performance objectives and strategic initiatives and planning (Brunner et al., 2013; Krause and 

Mertins, 2006). On the other hand, the development and usage of quality and cost dimensions 

are strongly emphasized on a performance measurement level for assessing the effectiveness 

and efficiency of processes (Gleich, 1997). The same basis applies for other performance 

dimensions reviewed as for instance the improvement dimension in which is concluded that 

key purpose of performance measurement is to “support and enhance improvement”, which in 

turn is supported by organizational learning (Ojanen and Vuola, 2005).  
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Table 1: Sustainability and lean performance table (SLPT) 

Dimension Sustainability Lean  Performance implication 

Stakeholder 
and value 
creation 

Sustainability literature covers a broad 
aspect of stakeholders including 
academic, government, public and 
industry. While the customer is at the 
center for firms, a sustainable approach 
cannot be implemented without 
considering a broader spectrum of 
stakeholders 

The primary value proposition of lean 
production is the perceived value for the 
customer. Supplier involvement is vital to 
diminish supplier variability along the value 
creation, whereas the significance of 
employee involvement is questioned. 

In order to strengthen the benefits to      
various stakeholders, as accentuated 
by sustainability literature, a 
performance management system is 
needed for effectively establishing a 
congruence between performance 
objectives and strategic initiatives and 
planning (Brunner et al., 2013) 
 

Collaboration External collaboration focuses on 
environmental issues for improving 
environmental performance. Internal 
collaboration focuses on multi-functional 
teams and managing them. 

End-user value can be operationalized 
through customer involvement whereas 
close relationships with suppliers are aimed 
to improve both product and processes. 
Continuous production flow and shared 
responsibility supports a multi-functional 
team setting among employees. 

Performance measurement is needed 
as an effective tool for both directing 
collaborative entities within an 
organization towards goals (Anthony, 
2007) and assessing their 
effectiveness and efficiency.  

Improvement While processes and product design 
improvements are important when 
working in a sustainable manner, staff 
training and education is equally 
important and is critical for firms’ success 
in working sustainable. 

Continuous improvement in form of 
advocating small steps of process 
modifications are vital for lean success. 
However, since intangible characteristics 
affect value perception of the customer the 
performance measurement structure must 
incorporate more than strict process 
improvement measures. 

According to Sink and Tuttle (1989, 
p.141) , the raison d´etre of 
performance measurement is to 
“support and enhance improvement”, 
which is supported by organizational 
learning (Ojanen and Vuola, 2005). 
Training programs in turn support 
organizational learning. 

Resource 
efficiency 

Working sustainable puts high 
requirements on resource efficiency. The 
trend goes towards having multiple life 
cycles on products so components can 
be reused instead of ending up as waste. 
Contrary to lean, the part of what 
happens to the product after the 
consumption is considered. 

Waste elimination is considered as the 
actual instrument for resource efficiency, by 
reducing cost and increasing customer 
value. Waste elimination is in turn 
operationalized by predominantly avoiding 
inventory excess. 

The shared idea of performance 
measurement is founded on the idea of 
measuring the efficiency and 
effectiveness of an action (Neely et al., 
1995). Efficiency is in turn based on the 
premise that the least possible amount 
of resources is used for enabling an 
action to meet its goal (Cordero, 1990). 
Given the sustainability trend of 
multiple life cycle on products, the 
goals (hence the resource efficiency) 
are not limited to the production 
process. 

Production flow A sustainable production flow is an 
effective way to reduce the environmental 
impact associated with product 
manufacturing. By not overproducing 
material and energy consumption is 
minimized. 

Production flow is centered on pull strategy 
However, the eminent consequence of pull 
is a high rate of replenishment which in turn 
increases transportation emissions.  

Performance measurement comprises 
measures in all parts of the production 
flow, that is: input, transformation and 
output for minimizing resource used 
(Hauber, 2003). 

Time Since sustainability has a long term 
perspective it is important to consider this 
in the performance measure structure.  

Lean implementation is a long term 
commitment and requires time and 
resource investments to show a 
performance increase. JIT is considered as 
a key measure of lean success but its 
definition and delimitations are divided 
among researchers. 

A key element of performance 
management (in addition to 
performance measurement) is 
planning. Planning focuses on 
defining goals and performance 
measures for a long term strategy, 
which both sustainability and lean 
represent.  

Quality Quality management is closely linked 
with environmental management, as one 
cannot be addressed without affecting 
the other. Firms that are incorporating 
sustainability aspects in their 
organization ought to begin with 
improving internal processes, such as 
quality management and gradually 
incorporate the social dimensions. 

Quality assurance starts by identifying any 
kind of defects already in the material inflow 
to manufacturing. The workers, and not a 
specific quality function, are themselves 
responsible and empowered to enact on 
quality deficiencies. 

Performance measurement 
emphasizes the development and 
usage of quality measures to assess 
the effectiveness and efficiency of 
operational performance. The aim of 
high performance levels characterizes 
both sustainability and lean practices 
(Gleich, 1997). 
 

Cost Cost is a factor when working according 
to sustainable principles. However, it is 
only one of three dimensions and is 
therefore not the center of attention, as 
opposed to lean. 

Cost reductions are imposed internally in 
terms of waste elimination and externally 
though supplier involvement 

Performance measurement 
emphasizes the development and 
usage of cost measures to assess the 
effectiveness and efficiency of 
operational performance. The aim of 
high performance levels characterizes 
both sustainability and lean practices 
(Gleich, 1997)  
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3 Method 
 

 

In this chapter the research design applied in this case study is presented. Furthermore, 

research method chapter describes the methods used while the research process ( 

Figure 5) illustrates how the methods were applied. Altogether, these aspects of research 

practice form the basis for assessing the methodological rigor of the case study in form of 

validity and reliability. 
 

 

3.1 Research design 

Machado et al. (2014) found that there is gap in the body of knowledge within performance 

measurement, in which sustainability is tied to operational performance. This indicates that 

existing theory is inadequate (Eisenhardt, 1989) and the same time as contextual conditions (i.e. 

sustainability practice) need to be considered for the studied phenomena (Yin, 2014). Based on 

these notions and the formulated problematization of this study, an in-depth contextual 

understanding of the phenomenon studied hade to be established, in which the research design 

captured the reality of the complex link between priorities, processes and people (Hallin and 

Blomkvist, 2014) . Hence, single-case study was applied. The fundamental advantage of a case 

study is the possibility to use complementary methods i.e. triangulation, within the interpretivist 

paradigm, in order to gather profound empirics and cover multiple aspects of the phenomenon 

studied (Hallin and Blomkvist, 2014; Voss et al., 2002). In this manner, multiple sources of 

data within the actual practice setting of case organization guided the identification of variable 

and conflicting interests among priorities, processes and people for answering the how, in line 

with the research and sub questions stated (Yin, 2014). In fact, the case research method is 

considered as the most prevailing method in operations management. Although inductive 

research logic is applied, the purpose of the case study, namely theory building, requires a 

preceding theory review of constructs and their relationship. This was established by only 

including relevant constructs and variables during the literature review for fulfilling the purpose 

in the phenomena studied (Voss et al., 2002). 

 

In this study, the unit of analysis was the product company (PC NTH) (Collis and Hussey, 

2013), in which performance measurement in the context of sustainability and lean practices 

covered the phenomenon under study. PC NTH embodies however sub-units in form individual 

persons in different roles who have been used as key informants. It could therefore be argued 

for an embedded unit of analysis, in which each informant makes a unit by itself. However, 

given the phenomenon of performance measurement which grounds on the interactions and 

balances of resources across an organization, no distinct and delimiting line can be drawn 

around each informant. Therefore, an informant by itself cannot be used as separate within case 

study. Consequently, the unit of analysis is the case at PC NTH itself, where the informants act 

as interconnected subunits for founding the case (Yin, 2014). 

 

3.2 Research Method 

The case study incorporated various types of information gathering methods in order to provide 

a holistic perspective for the phenomenon studied and the research problem it aimed to answer 

(Hallin and Blomkvist, 2014). The research problem, formulated by the research question (RQ), 

comprises of two sub questions (SQ) which were formulated to cover all aspects of the RQ. 

Therefore, it is assumed that by answering SQ1 and SQ2 the foundation for answering RQ is 

outlined. Consequently, any actionable method for answering SQ1 and SQ2 determines the 

validity and reliability of the overall research method. Given the case study research design and 

range in content of SQ1 and SQ2, multiple data collection sources were used. Each data source 
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used had in turn a purpose to meet in order to provide a comprehensive basis for answering the 

sub-questions. Table 2 illustrates the specific data source in pair with its purpose. Henceforth, 

the data collection methods are presented (answering which methods and why) before being 

applied in the research process. 
 

Table 2: Data collection methods applied 

Data collection method Purpose 

Unstructured interviews Contextual understanding  

Semi-structured interviews  
Round 1 and 2 

 

In depth understanding of performance measurement 
structure and sustainability incorporation 
 

Observations 

 

Contextual understanding and clarification of performance 
measurement structure 
 

Documentary analysis 
 

Clarification of performance measurement structure 
 

 

3.2.1 Interviews: unstructured and semi-structured. 
Interviews are considered as a primary data collection method in case studies and the qualitative 

data retrieved is a keystone for theory building (Eisenhardt and Graebner, 2007). Eisenhardt 

and Graebner (2007) argues that theory building requires that large amount of qualitative data 

from empirical evident needs to be compiled and intertwined with theory for establishing a 

strong relation. Given the empirical evidence from a single-case study, this requirement has 

been met by providing quotations from key informants and supporting conceptual frameworks 

combined with constructs identified from reviewed theory. Both SQ1 and SQ2, comprising the 

platform for RQ, are developed in that logic.  

 

Unstructured interviews are characterized by open-ended questions, which obliges the 

interview to provide a developed answer (Collis and Hussey, 2013). At the same the questions 

must be formulated for any answer to be understandable, in order for more questions and key 

topics of discussion to evolve during the interview (Gill et al., 2008). In this study the 

unstructured interviews are used to provide a contextual understanding of the phenomenon 

under study. 

 

Semi-structured interviews are still open for elaborating new topics of interest depending on 

the answers received during interview, but at the same time they require that key topics and 

questions are prepared in advance to the interview. By applying the same interview format with 

multiple informants, it is ensured that key questions are asked whilst the scope of each interview 

may differ. In this study the semi-structured interviews are used to gain in-depth understanding 

of the performance measurement structure and sustainably incorporation during round 1 and 

for seeking clarification of incomplete views (Voss et al., 2002) during round 2. 

 

3.2.2 Observations 
The biggest benefit of the case research method in this case study was that the phenomenon of 

performance measurement could be studied in a natural setting at the product company. This 

allowed us to answer the questions of how (characteristic for a case method) by establishing an 

understanding of the context through actual practice observation (Voss et al., 2002).  More 

specific, the observations conducted in this study took shape in form of a gemba walk and non-

participant observations. The gemba walk encapsulates the idea of going to “the real place” for 

observing the process and getting insight the mechanism that concern people (Tyagi et al., 
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2015). In this study a gemba walk was conducted at the Tierp site by observing the work process 

in manufacturing and assembly. Moreover, non-participant observations were used in Tierp at 

multiple occasions in order to gain deeper insight into specific processes (e.g. pulse meetings 

procedure) of interest for the phenomena under study. 

 

3.2.3 Documentary analysis 
Documentary analysis served in this study as complimentary data collection method, by which 

information gained from interviews were critically reviewed and incomplete information from 

interviews were explored.  Furthermore, the documentation in form of internal performance 

reports and strategy outlines provided access to objective data (Voss et al., 2002) as compared 

to primary data from interviews, subject interviewer bias and preconceived expectations of the 

interviewee on what to answer (Collis and Hussey, 2013).  

 

3.3 Research process 

In order to conceptualize the line of research methods practiced and to support the validity of 

the study, the reasoning of the research process was defined in advance and followed through 

the study. The reasoning of the research process is presented in  

Figure 5. As illustrated, the research process comprised three phases: introductory, SQ1 and 

SQ2 with the ultimate objective to answer the RQ. Given the inductive research logic the report 

construction has been continuous from phase one and towards the objective. In the following 

chapters, the content of each phase is presented.  
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Figure 5: Research process 

3.3.1 Introductory phase 
The introductory phase served to define a research question, based on a research problem for 

founding the whole research agenda. Given the purpose of theory building, this required a 

literature review of constructs and their relationship (Voss et al., 2002) for relevant problems 

in body of knowledge to investigate further. Unstructured interviews, observations and 

documentary analysis were then used to test feasibility of relevant problems identified and for 

establishing a contextual understanding of the phenomenon under study.  In Table 3, the 



26 

 

 

different data collection methods are paired with their purpose and the total time invested by 

the researchers. 
 

Table 3: Description of data collection methods during introductory phase 

Data collection method Purpose Total time (hours) 

 

Unstructured interview 

 

Contextualization of phenomenon 
and clarification of discoveries 
 

 

10.5 h 

 

Observation  

 

Insight in operational activities   

 

3 h 

 

Documentary analysis 

 

Set up of performance structure to 
identify relationships between 
resources, people and objectives 
 

 

80 h 

 

The unstructured interviews were held with the company supervisor, for gaining insight in the 

organizational structure and elaborating discoveries in the document analysis of internal 

documents. Since, the interviews were held on several occasion it allowed for follow-up 

questions to be asked and unclear information to be elucidated. Observation was conducted in 

form of a gemba walk at the site in Tierp. It provided insight in the operational activities 

performed and how these relate to the relevant problems identified in both literature, but also 

the unstructured interviews and document analysis. The document analysis was based on e.g. 

performance reports, internal handbooks for environmental policy and strategy plans. The 

document analysis enabled the development of performance measurement structure within case 

organization connecting the resources, people and objectives of the organization. Based on the 

intertwined discoveries between empirics and literature review the research questions were then 

formulated.  

 

3.3.2 SQ1 phase 
Based on the RQ, SQ1 was formulated and required a combination of semi-structured 

interviews, observations and document analysis for answering. Since the phenomenon of 

performance measurement entails independence of resources within organization round 1 semi-

structured interviews were held with key informants in control of resources. At the same time, 

the interviews were used to gain in-depth contextual understanding by capturing the the link 

between priorities, processes and people, as is encouraged in case research method (Hallin and 

Blomkvist, 2014). The semi-structured interviews were conducted with key informants across 

the organization. By interviewing multiple informants from different functions diverse 

perspectives (Eisenhardt and Graebner, 2007), necessary to answer SQ1, were gained. In  

 

Table 4 an overview of the round 1 semi-structured interviews performed with Nacka 

management is presented. 
 

Table 4: Round 1 semi-structured interviews Nacka management 

Nacka Management Position  Duration (minutes) 

Product quality Manager 45 

Sourcing Manager 45 

Logistics Manager 60 

Human Resources Manager 40 

Finance Manager 45 

Global SHEQ Manager 50 
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Eco design Manager 50 

 

In Table 5 an overview of the round 1 semi-structured interviews performed at the Tierp site is 

presented. 
 

Table 5: Round 1 semi-structured interviews Tierp site 

Tierp plant Position  Duration (minutes) 

Management Plant manager 70 

Finance/Controlling Manager 40 

Assembly Manager 70 

Assembly Operator and team leader 45 

Manufacturing Manager 40 

Manufacturing  CNC operator 40 

Production technique Manager 50 

Supplier quality control Manager 40 

Manufacturing quality Manger 40 

Production technique  Manager 40 

 

Non-participant observations were conducted at the Tierp site, at multiple occasions in order to 

gain deeper insight into specific processes (e.g. pulse meetings procedure) of particular interest 

for SQ1. The documentary analysis in was used to validate information received from the 

interviews and explore incomplete information for determining how and where in the 

performance measurement structure sustainably is/is not incorporated. Given the interpretivist 

paradigm, the analysis and data collection are not two distinct actions, but rather coexisting 

(Collis and Hussey, 2013). This reasoning was applied in though cross-case analyses approach 

between sub-unit of analysis (i.e. interview informants), observations and documentary 

analysis. In this manner, parallels between the various data sources were identified for 

establishing converging findings (Voss et al., 2002) in relation to the key performance 

dimensions studied in SQ1. At the same time, dissimilarities or counter directions were noted, 

and thus it become clear which topics important to the study were missed during round 1 

interviews. These aspects were in turn considered during the round 2 interviews in the SQ2 

phase. 

 

3.3.3 SQ2 phase 
In order for connect the empirical findings and analysis to the essence needed to answer RQ, it 

was necessary to understand how the performance measurement structure is used. Hence, the 

basis for the SQ2 formulation is a direct consequence from the findings in SQ1. So as to clarify 

the dissimilarities identified during SQ1 and to gain in-depth insight in the practicability of the 

performance measurement structure, additional semi-structured interviews were conducted 

with key informants. As in the SQ1 phase, the analysis and data collection through interviews 

was conducted simultaneously, by which cross-case analysis approach between sub-unit of 

analysis (i.e. interview informants) were used to identify parallels strengthening the 

argumentation of the SQ2 answer. In Table 6, an overview of the round 2 semi-structured 

performed with Nacka management and at the Tierp site is presented. 
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Table 6: Round 2 semi-structured interviews Nacka management 

Nacka management Position Duration (minutes) 

Global SHEQ Manager 40 

Sourcing  Manager 45 

Logistics Manager 60 

Product quality Manager 45 

Tierp plant Position  Duration (minutes) 

Assembly Manager  45 

 

On the basis of the SQ1 and SQ2 phase the research question formulated in the introductory 

phase was answered. The RQ answer was used to outlined the foundation for the final part i.e. 

conclusion, of report construct.  

 

Through the research process continuous meetings were held with supervisors at KTH and PC 

NTH for discussing e.g. scope, procedures and report construct. Moreover, three seminars were 

held at KTH, where subsequent topics of the reports construct i.e. introduction, method and 

findings &analysis were elaborated. Throughout the seminars a peer-review approach was 

conducted. Hence, peers conducting their thesis in the operations management field opposed 

this study at the same time as the authors of this study opposed other theses in field of study.  

 

3.4 Validity and reliability 

Since case studies strive for contextual understanding of phenomenon, the studies are dependent 

on the context (Gibbert et al., 2008). Consequently, raises questions whether the quality and 

trustworthiness in the research design, methods and process are valid and reliable enough in 

order to make use of the case study findings in both academia and managerial context (Yin, 

2013).  With the aim of judging the quality of the case study and methodological rigor, Gibbert 

et al. (2008) emphasizes the assessment of validity and reliability. Validity comprises of three 

dimensions: internal, construct and external validity, where internal and construct validity are 

conditions for the external validity to exist. While validity dimensions stress the evaluation of 

systematic error, reliability encompasses the assessment of random error in the case study 

(Gibbert et al., 2008). In fact, Gibbert et al. (2008) suggest that the application of research action 

to ensure high reliability, does to some extent imply that actions to manage variability are also 

taken.  Henceforth, all four dimensions and their impact in this study are presented. 

 

3.4.1 Internal validity 
Internal validity denotes to establishment of “causal relationships between variables and 

results” (Gibbert et al., 2008, p.1466). The emphasis lies therefore in having the conclusions 

derived from data in a logical manner during the analysis phase (i.e. SQ1 and SQ2 phase) (Yin, 

1994). Gibbert et al. (2008) suggest that three actions can be taken for ensuring internal validity: 

formulation of research framework, pattern matching and theory triangulation. In this study the 

actions were taken accordingly. The basis of this study is lies within the formulated research 

framework (derived from literature and empirical evidence) applied in the SQ1 phase. The 

findings in the SQ1 phase were then used for analyzing key topics of interest in order to 

encapsulate the essence of SQ2 and RQ. The application of the research framework was 

conducted by matching empirical evidence through cross-case analysis of the sub-units (key 

informants). Besides the matching of patterns within the empirical domain, empirical evidence 

was also matched with patterns identified in literature. Theory triangulation was adopted was 

using multiple theoretical sources in form of accredited books, journals and reports within the 

body of knowledge. 
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3.4.2 Construct validity 
Construct validity is considered during collection of data for assessing whether the study 

“investigates what it claims to investigate” (Gibbert et al., 2008, p.1466). Hence, the emphasis 

lies in the operationalization of the concept studied (Voss et al., 2002). Gibbert et al. (2008) 

suggest that two actions can be taken for ensuring internal validity: establishing a clear chain 

of evidence and data triangulation. In this study the actions were taken accordingly. The chain 

of evidence i.e. a description of the data collection procedure was presented in the research 

process chapter. Furthermore, the data conditions of data collection methods used were firstly 

clarified in the research method chapter. Accordingly, the actual research process was checked 

with the given conditions for establishing a clear chain of evidence. For the assurance data 

triangulation multiple measures were taken. Firstly, documentary analysis was based on 

internal documents in form of e.g. performance reports, internal handbooks for environmental 

policy and strategy plans. Secondly, other primary data was attained through unstructured and 

two round of semi-structured interviews, led by the researchers. Thirdly, observations in form 

of gemba walk and non-participant observations were conducted by the researchers. Fourthly, 

as advocated by Riege (2003) and Voss et al. (2002), case draft reviews were conducted by 

peers during seminars, supervisors at both the Royal Institute of Technology (KTH) and the 

case organization. Furthermore, continuous meetings were held with representatives of case 

organization for ensuring that the study aims to investigate what was predetermined. 

 

3.4.3 External validity 
External validity refers to the generalizability of the case study, i.e. whether the findings of the 

case study can be justified in other settings than the one used in the case study (Gibbert et al., 

2008; Voss et al., 2002). Norman (1970 cited in Collis and Hussey, 2013, p.54) claims that even 

a “single case can be generalized, if the concepts, interactions and characteristics within the 

phenomenon studied are applicable in general as well”. For meeting these requirements, a 

nested approach, comprising an analysis of empirical evidence from sub-units, was performed 

in the SQ1 and SQ2 phase. Furthermore, the background chapter and problem formulation is 

used to “provide a rationale for the case study selection” (Gibbert et al., 2008, p.1468) while 

the case study context is described in chapter 4.  

 

3.4.4 Reliability 
Reliability refers to “whether the study’s operations can be repeated with the same results” 

(Yin, 1994, p.36). Hence, reliability is ensured by capture and dismissing random errors which 

would obstructs other researchers coming to the same conclusions given the same case study. 

For meeting the requirements of reliability several actions were taken in this study. Firstly, a 

case study database was established, comprising internal documentation, recordings, interview 

notes, case draft presentations, journals and papers. Secondly, the research process introduced 

in chapter 3.1, is used to enlighten steps taken for conducting the case study. For example, the 

semi-structured interviews were held in two rounds, in which the second round questions were 

depended on the findings of the round 1 questions.  Thirdly, the identity of the case organization 

is stated, for enhancing the transparency of the case study context.  

 

Since a substantial part of the data collection was conducted through semi-structured interviews 

and observations, which are depended on the actions of both researcher and informants, it is 

questionable whether the same information would have been obtained if the interviews were 

repeated. With other information gathered other insights and results could have been obtained. 

By substantiating the results though quotes from the key informants in chapter 5, the researchers 

aim however for their data interpretation to be explained and understood. However, by not 

revealing the identity of the informants by name the replicability of the study is aggravated. 
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Instead, the informants are presented by their position in the organization in order to provide a 

contextual understanding for quotes presented in chapter 5.  

Another action taken to increase the reliability of the study is for example the use of interview 

templates for both rounds of semi-structured interviews. The templates are presented in 

Appendix A and B.  

 

3.5 Ethical consideration 

Several actions were taken in order to ensure that research ethics were applied. Collis and 

Hussey (2013, p.32) state: “one of the most important ethical principles is that coercion should 

not be used to force people into taking part in the research”. Therefore, all participants in this 

study were informed before agreeing to partake, about the scope of the research and what was 

expected from the participant. Furthermore, interviewees were given the option to remain 

anonymous in order to encourage honest opinions regarding interview topics. When quoted in 

the results, only the interviewee’s position is stated in order to put the citation into context. 

Interviews were recorded after consent was given from the participants and were afterwards 

securely stored in order to safeguard the interviewees’ response data.  
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4 Case Organization 
 

 

This chapter presents the case organization in order to contextualize the company and position 

the empirical results within the body of knowledge. Firstly, a brief summary of the organization 

is presented. Thereafter, the business area is specified and the organizational structure and 

operations is presented. 
 

 

Atlas Copco Group is a global leader of sustainable industrial tools and equipment. It was 

founded in 1873 and is based in Stockholm, Sweden. The group currently serves customers 

with a wide product assortment including e.g. assembly systems, power tools, mining 

equipment and air treatment systems. Atlas Copco Group develops services and products that 

are focused on safety, ergonomics, energy efficiency and productivity (Sundberg, 2014). The 

company comprises of 280 legal entities with a global reach traversing more than 180 nations. 

In 2014, Atlas Copco Group had more than 44 000 employees with a revenue of BSEK 102 

(Atlas Copco, 2016a) . The company consists of four business areas: compressor technique, 

mining and rock excavation technique, construction technique and industrial technique (Atlas 

Copco, 2015).  

 

4.1 Industrial Technique Business Area 

The industrial technique business area (ITBA) has the vision of becoming “First in Mind- First 

in Choice” as a supplier of quality assurance products and services. During 2014, the revenue 

of industrial technique business area was MSEK 14.6 i.e. 14 % of total group revenue. The 

business area has continued to increase its presence in targeted consumer segmentation and 

market through the acquisitions and also through the addition of resources in product and 

service development. Industrial technique offers industrial power tools and assembly systems 

to segments of the general manufacturing industry and the motor vehicle industry. It is divided 

into five divisions; general industry, motor vehicle industry, Chicago pneumatic, customer 

centers and service, as illustrated in Figure 6 (Atlas Copco, 2016a). 

 

 

Figure 6: ITBA divisional chart (Thibau, 2016) 

The industrial technique has achieved healthy order growth and development in all major 

regions and for most types of assembly systems and industrial tools. The growth witnessed in 
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this area has been highly supported by general and motor vehicle industries’ investments as 

well as increased development of the service business. The General Industry division provides 

a broad range of services, production solutions and products for general industrial 

manufacturing. The products range from drills, abrasive tools and basic fastening tools to more 

complex advanced systems available in the market. Sealant and adhesive equipment is also 

offered to general manufacturing firms (Atlas Copco, 2016a). 

 

4.1.1 Product Company Nacka-Tierp-Hungary  
Included in the general industry division, is the product company Nacka, Tierp and Hungary 

(PC NTH). PC NTH aims to deliver the highest quality tools and spares with as little 

environmental impact as possible, while matching lead times to customer demand. 

Furthermore, PC NTH’s ambition is to live up to initial promises while keeping the customer 

informed at all times. The consumer segments for PC NTH are e.g. automotive, trains, wind 

power, electronics, power and energy, aerospace, appliance and busses. PC NTH has a wide 

range of products exceeding 4000 types of products. PC NTH employs over 660 employees 

spread over the various business functions and production sites. The organizational structure, 

shown in Figure 7, includes business functions such as account management, strategic sourcing, 

outbound logistics and product quality, which are mainly handled in Nacka. Most of the 

component manufacturing and product assembly is conducted in Tierp, with some assembly 

performed in Hungary as well. The distribution of products produced to customers, is in turn 

done via a shared power tool distribution (PTD) center located in Hoeselt, Belgium (Thibau, 

2014).  

 

 

Figure 7: PC NTH organizational chart (Thibau, 2016) 

As seen in Figure 7, functions such as R&D, marketing and service functions are absent from 

PC NTH as they are included in other organizations within ITBA.  

 

Tierp site  
PC NTH’s Tierp production plant manufactures key components and final assembly of 

products. The products range from pneumatic industrial tools to hand-held electric tools. Tierp 

works consists of 460 employees working in an area of 14 000 m2 and produces approximately 

100 000 tools yearly. In addition to the management supported by the business functions in 

Nacka, the production plant has in-house support functions such as operational sourcing, 

industrialization, production technique and quality control, as shown in Figure 8. 
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Figure 8: Tierp organizational chart 

As illustrated in Figure 9, both the manufacturing of the components for the tools produced and 

the assembly of the products are handled at the Tierp site. This means that manufacturing at 

Tierp refers to the production of the components, whereas assembly refers to the assembly of 

the final products. The manufactured components stand for 30% of the components used in 

Tierp and are mainly components which are too complex to be outsourced to external suppliers. 

The assembled tools are then distributed to the PTD which is Tierp’s main customer. However, 

Tierp may on occasions deliver to the end-user directly, as is the case with custom engineered 

products. 
 

 

 

Figure 9: Tierp operations (adapted from Vahlberg (2015)) 

The Tierp production site manufactures according to three production philosophies, Make-To-

Stock (MTS), Assemble-To-Order (ATO) and Make-To-Order (MTO). MTS means that the 

Tierp site produces to refill the stock at the distribution center and is based on forecasting and 

prioritization of orders. The prioritization is made on back orders, meaning that it is missing 

from the shelf as well as cover time which is the amount of days a product stock can cover 

compared to forecast. MTS products stand for the largest amount of products in terms of sell 

volume. ATO are products which are not assembled unless a customer order has arrived. The 

lead-time for those products are 17 days which means that all the components need to be 

available at Tierp since some components have a lead-time for up to 70 days. The products that 

are classified as ATO have a less selling volume than MTS but still high enough to require a 

stock of components. MTO are products where sales volume does not justify a stock keeping 

of components. Rather, the components are either manufactured at Tierp or sourced from 

external suppliers (Vahlberg, 2016).  
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The assembly line in Tierp has in the recent years undergone a transformation towards a lean 

assembly system. Currently, 70% of the products in Tierp in terms of sales value are assembled 

in lean assembly lines. The goal for the Tierp production plant is for all product assembly and 

component manufacturing to be performed in a lean manner. While the machining of 

components is being transformed towards a flow layout as well, currently only 30% of the 

machining is transformed. The plan is that by the end of 2018 al the machining will have a flow 

layout similar to the assembly lines (Vahlberg, 2015). PC NTH has segmented its orders in 

groups using the smart order release technique. The segmentation follows the principle that the 

most urgent orders should be released first. The goal of the segmentation is to increase customer 

satisfaction by working on the right priorities breakdown orders, thus getting higher priority 

above stock replenishment. This segmentation has been applied since January 2014. In the past, 

PC NTH used to follow the sequential order release which did not depend on deadline or 

urgency. However, the new technique of smart order allows a prioritization of urgent orders 

and orders which are close to cut-off time to be prioritized (Thibau, 2016).   
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5 Results & Analysis 
 

 

Given the inductive research method, empirical results and analysis are presented in 

accordance to the explicitly stated SQ1 and SQ2. SQ1 and SQ2 follow a convergent logic, in 

which SQ1 covers the broader content of the identified key performance dimensions whilst SQ2 

narrows the empirical findings and analysis to the essence needed to answer RQ. Hence both 

SQ1 and SQ2 are necessary to discuss, to be able to answer RQ. Initially in chapter 5.1, the 

reasoning for the SQ1 analysis is presented. Subsequently, in chapter 5.2 the SQ1 analysis is 

presented. In chapter 5.2.9 the results and analysis of SQ1 are summarized and the basis for 

the SQ2 analysis is introduced, in advance to the SQ2 analysis presented in chapter5.3.  
 

 

5.1 SQ1 reasoning 

As presented in the SLPT in chapter 2.6, for each key performance dimension there are 

particular performance implications to consider given lean and sustainability practices. The 

extent of performance implications is turn depended on the how well sustainability and lean 

practices are aligned. In dimensions where sustainability and lean practices are aligned, the 

performance implication is equivalent. In dimensions where sustainability and lean practices 

are misaligned the performance implication is however multifaceted. At the same time, 

sustainability practices can be incorporated in a performance measurement structure 

independent from the consideration of alignments/ misalignments between lean and 

sustainability practices. By this logic and as illustrated in Figure 10, there are two independent 

bases of information to consider given a key performance dimension: 1) the level of difference 

between sustainability and lean practices based on literature and secondly 2) the level of 

incorporation of sustainability practices in the performance measurement structure given the 

case study. Consequently, the interrelations between the two bases of information amount to 

four possible options: 1) aligned and not incorporated, 2) misaligned and not incorporated, 3) 

aligned and incorporated and 4) misaligned and incorporated. These four options frame in turn 

the sustainability and lean performance matrix (SLPM). Ultimately, by identifying how each 

key performance dimension relate to the four possible options in the SLPM, SQ1 can be 

answered.  

 

 

Figure 10: SQ1 reasoning  

5.1.1 SQ1 results & analysis outline 
In chapter 5.2 the content of SLPM and its application for answering SQ1, is presented. In 

chapter 5.2.1 - 5.2.8 the key performance dimensions are analyzed separately in order to 

determine their placement in the SLPM and thus answering SQ1. In chapter 5.2.9 the results 

and analysis of SQ1 are summarized and the basis for the SQ2 analysis is presented.  
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5.2 SQ1: How is sustainability incorporated in a performance 
measurement structure given key performance dimensions? 

Based on the SQ1 reasoning presented in chapter 5.1, the SLPM is used to answer SQ1.  The 

SLPM, presented in Figure 11, comprises two axes. Based on the literature review, the level of 

difference depicts whether lean and sustainability theory are aligned or misaligned for the 

performance dimensions in question. Based on empirical results, the level of incorporation 

depicts whether sustainability practices are incorporated performance structure for a given 

performance dimension. For this study the empirical results arise from the performance 

measurement structure of PC NTH. The relation between the level of difference and the level 

of incorporation results in four separated quadrants labeled 1, 2, 3 and 4 in Figure 11.  In order 

to answer SQ1, the content of the key performance dimensions is analyzed and each dimension 

is placed accordingly in the SLPM.  In the remainder of chapter 5.2, the denotation of each 

quadrant is presented.   

 

 

Figure 11: Sustainability and lean performance matrix SLPM 

Quadrant 1: Aligned and incorporated 

The “most straight forward case” for any performance dimension, arises in quadrant 1. In this 

quadrant, lean and sustainability theory align and the same time as sustainability practices are 

incorporated. Being incorporated means that there are explicit performance measures 

operationalized to cover the sustainability aspects of a performance dimension under study.  

 

Quadrant 2: Aligned and not incorporated 

Based on presumption that the case organization is fully operational according to lean practices, 

it follows that when lean and sustainability theory align in the performance dimensions under 

study, it is insignificant whether sustainability is incorporated or not, as long as the performance 

measurement structure is adapted to lean practice. Therefore, any dimension placed in quadrant 

2 indicates that there are no explicit actions taken to assure that sustainability practices are 

incorporated in the performance measurement structure of the dimension. But at the same time 

there are no explicit actions necessary, since lean and sustainability theory align while the case 

organization has fully incorporated lean practices in the performance measurement structure.  
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Quadrant 3: Misaligned and not incorporated 
A placement of a performance dimension in quadrant 3 points out that the differences in lean 

and sustainability practices are not actively acted upon in order to ensure that sustainability 

practices are incorporated. Therefore quadrant 3 embodies the biggest question mark in the 

SLPM and key performance dimensions in this quadrant are of particular interest for the SQ2 

analysis in order to answer the RQ.  

 

Quadrant 4: Misaligned and incorporated 

For any performance dimension in which lean and sustainability practice are misaligned, 

sustainability practices can either be incorporated or not. In order to be placed in quadrant 4, it 

is firstly required to consider how lean and sustainability practice differ for the dimension under 

study and secondly to act actively upon the differences in order to ensure that sustainability 

practices are incorporated. Therefore, it can be argued that for a performance dimension to be 

placed in quadrant 4, a larger effort and greater insight in the differences of practices is required 

by the case organization.  

 

5.2.1  Stakeholder and value contribution 

“The long term goal is to have satisfied customer and an efficient 

production with high competitiveness” 

ASSEMBLY MANAGER 

While there are many stakeholders involved in PC NTH, most of the operational activities have 

primarily a customer focus. This is evident when investigating the production facilities in Tierp 

where the majority of the performance measures applied are customer oriented. In Table 7 some 

of these measures and their primary value contribution towards the customer is presented.  
 

Table 7:  Performance measures and their customer value contribution 

Performance measure Value contribution 

On time in full (OTIF) Deliverability 

Throughput time (manufacturing and assembly) Deliverability 

Component availability Deliverability 

Supplier delivery performance Deliverability 

Dead on arrival (DOA) Quality 

Direct OK Quality 

Quality notifications Quality 

 

One of the key performance measures applied is the On Time In Full measure (OTIF). OTIF 

measures the percentage of orders delivered in its entirety and on the promised/set out date, 

compared to shipped items. This is important for the customers as they wish to receive their 

full order on time. If a customer orders three items but only receive two on time and the 

remaining item a week later, the customer order has not been delivered in its entirely on time. 

This is to be compared to the previously applied Delivery at First Promise (DAF) measure, 

which measured deliverability on an item or row basis, not order basis. Consequently, the DAF 

measure did not give the full picture of deliverability performance since full order is the main 

value contribution for the customer. In Figure 12, the OTIF measure is broken down to factors 

affecting the measure. As seen, other deliverability measures affect the operations time in Tierp, 

such as supplier performance in terms of quality and time. Furthermore, correct forecasting by 

the logistics affect the OTIF measure as well. Combining this with the in-house performance at 
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Tierp site, adds up to the complexity for Tierp to meet the OTIF target since a multi-stakeholder 

consideration is required. Given its large scope the OTIF measure has gained priority in the 

deliverability performance measurement structure at Tierp. Tierp delivers products primarily to 

the Power Tool Distribution center (PTD), but may on occasions (for specific customer orders) 

deliver directly to the end-user. 

 

 

Figure 12: OTIF measure 

As mentioned in chapter 2.5.1, authors such as Garbie (2015) emphasize the importance of 

considering stakeholders besides supplier and customer, such as academia, community, 

government and environment when working with a sustainable approach. However, they are 

not considered in Tierp, but handled by the Safety, Health, Environment and Quality (SHEQ) 

function in Nacka. It can be argued that these differences in stakeholder consideration are due 

to the fact that Tierp primarily focuses on its operational performances, which is reliant on the 

supplier, internal operations and customer. This is also evident in the performance measurement 
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structure in place in Tierp, where measures are based on the value contribution. However, the 

SHEQ function is also involved in the selective methods for PC NTH’s customers and suppliers. 

SHEQ is responsible for ensuring whether or not PC NTH’s business partners meet the set of 

standards covered in the Business Code of Practice (BCP). The BCP is a set of internal policy 

documents related to business ethics, social conduct and environmental performance. It covers 

all facets of PC NTH’s relationships, including: shareholders, business partners, customers, 

employees and society and the environment. Examples of issues covered by the BCP are e.g. 

zero tolerance against child labor, corruption and bribes violations. 

“Similar to how we set high demands on our customers and suppliers, our 

customers put high demand on us. These demands can be in terms of toxic 

chemicals, conflict minerals etc. If we cannot meet these demands, we will 

not get them as customers. Therefore, it is important for us to manage our 

business partners in a sustainable fashion” 

SHEQ MANAGER 

These policies affect e.g. the sourcing department when choosing suppliers as PC NTH needs 

to ensure that the suppliers conform to the standards set in the BCP. With reference to lean 

practices discussed in chapter 2.5.1, BCP considers its key stakeholders to be suppliers, 

customers and employees. However, the actual performance of the BCP selection process is not 

measured. The same applies for stakeholders such as government and academia with no 

measures at hand. As part of its purpose, the SHEQ function deals with product issues on a 

broader level. While Tierp focuses on the quality of their products, SHEQ deals with the safety 

and environmental aspects of the products as well. A part of incorporating the environmental 

aspect in operations is to collaborate with external policy makers. For example, they are 

currently collaborating with the Swedish Energy Agency in order to develop a new set of energy 

labeling for power tools. It is meant to resemble the existing energy labeling that is found on 

white goods and light bulbs. However, there are difficulties in standardizing the measure on 

energy consumption for power tools. While the energy labeling is not yet a requirement for PC 

NTH, their ambition is to work proactively and come up with a standardized way to measure 

the energy efficiency of a tool. Difficulties arise since the energy consumption of a tool depends 

on how it is used and in what context. A problematic situation could occur for PC NTH if a 

competitor finds a solution for measuring energy efficiency for tools in a way that is 

disadvantageous for PC NTH. PC NTH tries to prevent this by collaborating with policy makers 

in order to be an early adopter when the energy labeling requirement is set. Working with the 

Energy Agency illustrates how PC NTH considers external stakeholders. The problem is that 

this type of activities is not measured in the existing performance measurement structure. 

Therefore, it is difficult to evaluate whether or not it is viable and/or can be improved. 

Furthermore, it is not uniformly applied in the organization since only the SHEQ function 

cooperates with these types of stakeholders. As such, the broader stakeholder consideration 

covered in sustainability literature is absent from the PC NTH’s performance measurement 

structure.  

 

Other examples where stakeholder consideration is evident (but with no performance measures 

at hand for evaluating the effects) are PC NTH´s community engagement project “water for 

all”, aiming to provide clean drinking water and sanitation to people in need in e.g. Afghanistan 

(Atlas Copco, 2016b). Furthermore, the Tierp site has a close collaboration with the technical 

programs in Tierp High School, providing students with internships and employment. In fact, 

a PC NTH manager is currently the president of the board for the technical education program 

(Högbergsskolan, 2014). Also, PC NTH and enables university students on a regular basis to 

conduct their bachelor and master thesis (Vahlberg, 2016).  While collaborating with external 

stakeholders is important in order to achieve environmental and social sustainability, the lack 
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of performance measures may risk giving away the benefits to external parties only. Based on 

the requirement of measuring performance in a way that takes external stakeholders into 

account, sustainability practices are not incorporated in the performance structure of PC NTH. 

At the same time, since sustainability practices consider many more stockholders than lean 

practice the theories are not aligned. Therefore, the stakeholders dimension in placed in 

quadrant 3 in the SLPM, i.e. misaligned and not incorporated, as illustrated in Figure 13. 

 

 

Figure 13: Stakeholder and value contribution in SLPM 

5.2.2 Collaboration 
PC NTH is divided into several functions, some of which require close collaboration between 

each other despite the functional boundaries. One example is the product quality function (PQ). 

PQ is the link between PC NTH and the selling organizations. PQ’s task is to handle the quality 

notifications the selling organizations cannot solve by themselves. When a quality notification 

arrives to the PQ function, the quality engineers need to transmit the errand to the affected 

source in order to find the cause of the problem. For instance, a defective tool may arrive to PQ 

in which PQ identifies the source to be Tierp. The errand is then sent to Tierp where the local 

quality engineers identify the source of error stemming from faulty assembly. However, the 

error source may stem from faulty design in which case R&D would be involved, or the error 

may stem from a sourced component in which case the sourcing department and supplier would 

be involved. This wide array of issues puts high pressure on PQ to be able to collaborate with 

different functions, since PQ as a function cannot solve anything on its own. However, the 

current performance measurement structure at PC NTH partly obstructs full collaboration. In 

cases where PQ needs to collaborate with another function PQ first need to get the errand 

prioritized. This is difficult since “softer” factors influence the prioritization, such as managers 

insisting on certain errands due to personal preferences which forces PQ to work ad-hoc, and 

this in turn undermines the collaborative infrastructure.  

“Getting errands prioritized is a challenge. It is challenging to reduce the 

lead-time for errands since it is out of my control. If an errand depends on 

R&D and they do not prioritize it, it is difficult. The organization is not 

optimal for collaboration since other functions have other managers and 

therefore other priorities” 

PRODUCT QUALITY MANAGER 

Difficulties arise since only the PQ function is measured on the number of solved errands, while 

the performance of the other functions is measured differently.  This, in combination with the 

PQ function’s resource unavailability puts PQ in a problematic position. When PQ forwards a 
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quality errand to Tierp it takes unnecessary time to receive any feedback since Tierp is not 

measured on solved errands, thus lacks incentive to aid in the solution. The collaboration 

structure counteracts the identified potential benefits of cross-functional collaboration as found 

in chapter 2.5.2 Collaboration in sustainability and lean. With limited interaction due to 

misaligning performance focus the performance of PC NTH risks to be in-efficient and 

suboptimal. 

 

Whenever a new product is close to being mass produced in Tierp, it passes through the 

Industrialization function. Industrialization is responsible for verifying that the product can be 

tested according to procedures, that it can be assembled by the engineers and that suppliers can 

deliver the components included in the product both in terms of quality and volume. When 

Industrialization confirms that the tool can be mass produced, it is sent to the assembly 

department. If the product fails to meet all the requirements it is sent back to R&D, which 

revises it and returns it upon revision. Similar to the PQ function, a high degree of collaboration 

is required for Industrialization to conduct its mission successfully. Similarly, challenges arise 

when trying to properly collaborate with Tierp.  

“There is a conflict with production, since Industrialization wants access to 

assembly lines in order to test the products while production manager 

wants to deliver orders for the regular customers. Production managers are 

only measured in terms of fulfilled orders to PTD, not whether or not they 

try out new products…However, the products of Industrialization may be 

more important, since they are the products of the future” 

INDUSTRIALIZATION MANAGER 

 

Since the production managers are only measured in terms of order fulfillment, they lack 

incentives to aid Industrialization in testing whether new tools can be assembled or not. Still, 

the tools need to be checked for assembly; otherwise they will not be a part of the product range 

and will not bring any income. Furthermore, if no new products are being developed by 

Industrialization, PC NTH risk being out-of-date compared to its competitors. Therefore, a 

balance needs to be achieved in terms of producing new products and testing new products, 

which would require and efficient resource allocation and a well-organized collaboration. Lean 

and sustainability literature concur in the importance of cross-functional teams and 

collaboration. However, since PC NTH has no efficient structure that allows cross-functional 

teams, they still have to improve their routines in order to be considered entirely lean. Had PC 

NTH adopted the lean principles which support cross-functional collaboration, the 

sustainability aspect would be incorporated as well, since the practices are aligned on this topic. 

Following this logic, sustainability practices are not incorporated in the measurement structure 

at the same time as lean and sustainability theory are aligned. Hence, the collaboration 

performance dimension is placed in quadrant 2 in the SLPM, i.e. aligned and not incorporated, 

as illustrated in Figure 14.  
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Figure 14: Collaboration in SLPM 

5.2.3 Improvement  
PC NTH has recognized the value of combining radical and continuous improvement for 

achieving a sustainable performance. Prior to the lean project initiated in Tierp, performance 

measures were functionally separated even further than today, obstructing continuous 

improvement. 

“Prior to the lean to project, the performance of R&D constructions was 

measured on the basis of redesign work conducted. The less redesign 

works, the better for their performance. One might argue that this was a 

good thing since now the constructor was thinking twice before putting a 

design in action. However, this meant that essential redesign suggestions 

from us were not implemented” 

PRODUCTION TECHNIQUE 

Needless to say, the separated performance structure allowed a dismissal of production 

technique design change suggestions obstructing both product and process modifications and 

therefore being counterproductive in the production of high quality products. At the same time, 

minimal amount of rework conducted by R&D gave the impression of a good performance. PC 

NTH realized however that product and process improvements were vital for being long term 

competitive as a high quality brand. After the radical change in form of lean implementation at 

the Tierp site, the performance structure aims to reflect the long term commitment towards high 

quality products. The redesign performance measure was abandoned whilst suggestions from 

production technique were now more than welcomed.  This action reflects how the 

centralization of customer value contribution in terms of high quality resulted in a revision of 

the performance measurement structure at PC NTH. However, even with major hurdles 

discarded, infrastructural settings and resource allocations limit suggestions to be fully accepted 

and implemented within R&D. Still today, there are neither measures nor targets for directing 

quality suggestions from production technique to R&D. 

 

Within assembly, employee involvement in terms of suggestions from operators and production 

engineers embodies the core thrust of continuous improvement. Each assembly group has an 

“improvement board” at their disposal. On the assembly lines, measured by takt time, the 

operators write up any disturbance, deviation or error momentarily stopping the line, on a 

yellow note and put the note on the improvement board. Every week, the assembly group gets 

30 minutes to review, sort and prioritize the notes on an effort and benefit matrix. The group is 
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then given 30 minutes to work the improvement cases which consist of small effort and large 

benefit, which are assumed to be manageable by the group members themselves. 

“The goal is to complete two improvement cases per person per month.  If 

you achieve this target you are considered to the best in Europe within 

production industry. Toyota targets maybe four improvement cases per 

month. Our best performing lines have reached the target of two conducted 

improvement cases per person per month.” 

ASSEMBLY MANAGER 

 

After a year, past conducted improvements, the aim is to cut takt time with 5% starting from 20 

minutes. With a reduced takt time the resources are used more efficiently and hourly cost for 

assembly decreases. Hence, besides the throughput time improvement there is an implicit effect 

on assembly cost.  Consequently, both lean and sustainable practices in form of “doing more 

with less” through waste elimination (environmental practice) and cost reduction (economical 

practice) are incorporated within the operationalized performance measure of “amount of 

conducted improvements”, which is used within assembly.  

 

Continuous improvement as a fundamental concept of lean is valued as an integral part of 

sustainability practices. It is understood that existing products and processes can only be 

modified and continuously improved as much until they reach a performance limit. Thereafter, 

a new generation of products and processes must be implemented to ensure a long term 

sustainability performance (Piercy and Rich, 2015), as illustrated in Figure 15.  

 

 

Figure 15: Performance improvement with time (Piercy and Rich, 2015, p.303) 

The actual implementation of a new generation is made thought system changes, characterized 

by radical improvement and therefore not receptive to small modified changes.  However, once 

implemented the new products and processes undergo continuous improvement to achieve a 

higher performance. By this logic, lean production and sustainability practices can be viewed 

as the “same” and “different” when applied in the SLPM. The practices are the same since 

continuous improvement enables the idea of long-term sustainability performance. Conversely, 

the practices can be viewed as different since an application of a new generation e.g. system 

change is needed to increase the performance, given that continuous improvement has reached 

a culmination of performance. 
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The research emphasis on education and training for the organization as part of sustainable 

practices is apparent at PC NTH. The general education is presented to the entire workforce 

and aims to increase the awareness and understanding of the relationship between operational 

activities performed and their influence on the environment. The general environmental 

education as promoted by Johansson and Sundin (2014), is performed by SHEQ for the 

employees at PC NTH.  

“For a lot of employees the consideration of environmental aspects is 

perhaps nothing new, but maybe a little uncomfortable to talk about if you 

do not know enough about it. That is why we try to inform and educate 

large parts of the organization” 

ECO DESIGN 

As suggested by Johansson and Sundin (2014) the competence specificity of functions requires 

special education. PC NTH offers their employees 40 hours of training per year within any field 

targeting individual and organizational needs. 

“Our employees undergo all kinds of education. For some positions as for 

example truck drivers, there is a legal requirement of repeating their 

training. For others it may be suggested to undergo training in waste 

separation” 

MANUFACTURING 

 

The ultimate result of training programs and competence development is measured by a 

competence matrix on which each employee herself claims stronger and/or deficient skills. 

After reviewing the matrix, the supervisors discuss together with employees the training needed 

to increase or specialize the skillset of the employee. In some cases, employee training is 

sufficient to increase the group’s skillset, in other cases recruitment has to be conducted in order 

to meet the targets. Consequently, PC NTH fulfills the basic sustainability requirement of 

providing general and specific education. Furthermore, the performance of specific education 

is measured in terms of training hours/year/employee whilst its effectiveness is measured 

through a competence matrix. However, no metrics are used to describe the effectiveness and 

performance of the general education provided. This shows that sustainability practices 

concerning specific operational priorities (e.g. waste separation) are included in the 

performance measurement structure, whereas organizational-wide concerns regarding 

education in environmental aspects are provided but not incorporated in the performance 

measurement structure.  

 

Consequently, the performance dimension of improvement is ambiguous and placed at the 

center of the SLPM, representing incorporated sustainability practices in the performance 

measurement structure in some aspects, at the same time as lean and sustainability practices are 

aligned only in some aspects, as illustrated in Figure 16. 

 



45 

 

 

 

Figure 16: Improvement in SLPM 

5.2.4 Resource efficiency  
Among the many performance measures used in Tierp, scrap cost aims to evaluate the resource 

efficiency. Scrap cost is defined as a ratio between the value of the scrapped components and 

the total production value. Hence by minimizing scrap cost, resources in form of material, 

energy and capital are being utilized more efficiently which is naturally beneficial for the 

environment whilst simultaneously lowering production costs (Florida, 1996; Piercy and Rich, 

2015).   

 

Another type of an inherently environmental resource efficiency measure used at PC NTH, is 

energy efficiency of the production plant. Energy efficiency is defined as the ratio between the 

total energy consumed (expressed in MWh) and the cost of goods sold (COGS) (expressed in 

SEK). The target for this measure (set by the SHEQ function) is a yearly reduction of 2%. The 

same goes for the CO2 emissions metric which is also expressed in relation to COGS. The CO2 

emissions measure only considers emissions from non-renewable sources. Hence, if a factory 

is only powered by energy from renewable sources it will seemingly have no CO2 emissions. 

While Tierp has the lowest CO2 emissions in PC NTH, it has the highest energy consumption. 

SHEQ’s idea is that by pushing Tierp to lower its energy consumption, Tierp will make its 

processes more efficient in order to lower its energy consumption and in turn lower costs. 

However, while efficiency in terms of product output per man-hour is a relatively simple 

measurement, Tierp uses an average time measure which does no longer apply. This average 

value used for determining the time it takes to assemble a tool is based on production for 

previous tools. The same time does not necessarily have to apply for new tools. Furthermore, 

the actual output varies depending on what product is being produced since different products 

have different lead-times. This means that the product output per man-hour does not give an 

accurate depiction of the productivity, and therefore fails to aid in managing the performance. 

“There is a need to measure the precise time it takes to produce a tool in 

terms of man-hour per products. The data that is being used presently is 

out-of-date which means that on an overall level we are meeting the set 

targets. However, if we were to measure per tool type the results would be 

different. The target is set per production line on a general level, meaning 

we need to produce this amount of tools per month. This varies though 

depending on what actual tools we produce” 

ASSEMBLY MANAGER 
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Common to the activities mentioned above is that the waste elimination practices are 

implemented from the supply chain and all the way up to the customer. The product usage 

activities that occur after the customer receives the product are generally neglected by PC NTH. 

This is where lean literature and sustainability literature differ. While lean literature focuses on 

waste elimination of processes up to the customer, sustainability literature considers what 

happens after in terms of e.g. recycling and remanufacturing. Although the long term ambition 

is to implement a circular flow, it is not uncomplicated. Currently PC NTH works with service 

contracts for ensuring its customers long term functionality of purchased products. 

Furthermore, PC NTH try to inform the customers about the parts of the products which can be 

recycled or sold as raw material after full use of the product. 

“The long term ambition is to develop products which can be divided into 

modules so that the customer can recycle or sell the parts as a source for 

steel or aluminum. However, we are not there yet. Currently we have an 

exchange system where we accept select components that are a) either top 

expensive for the customer to replace or b) that contain raw material that 

PC NTH wish to ensure is being properly returned, recycled or reused. That 

way the customer can return a damaged component and receive credit for 

their next buy” 

SHEQ MANAGER 

 

While buying back certain components and reusing them is a first step towards 

remanufacturing, it is only a small aspect of it. PC NTH faces difficulties with remanufacturing 

since its products are in a premium segment. There are some concerns about how customers 

would react knowing that the tools purchased contain used components. Most importantly for 

PC NTH, is to maintain its high quality brand since therein lies PC NTH’s competitive 

advantage. As discussed in chapter 2.5.4, the disparity between lean literature and sustainability 

literature concerns where the product life cycle ends. PC NTH’s current performance structure 

is centered on the quality of the product and would need to be readapted in order to incorporate 

an environmentally sustainable approach. Given this reasoning, the resource efficiency 

performance dimension is placed in quadrant 3 in the SLPM, i.e. misaligned and not 

incorporated, as illustrated in Figure 17.  

 

 

Figure 17: Resource efficiency in SLPM 

5.2.5 Production flow  
Even though there is no clear correlation between sustainable manufacturing practices and 

economic sustainability, the non-existence of a well-designed and uninterrupted production 
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flow can result in unnecessary inventory build-up, which in turn requires larger stock keeping 

areas and consequently unnecessary energy consumption for a factory. In worst case, a 

production flow with no order at hand can result in finalized products simply gathering dust 

and tying up capital. 

 

PC NTH applies four production philosophies depending on the demand and sales volume for 

given products: 1) make to stock 2) assemble to order and 3) make to order and 4) engineering 

to order. The larger the demand the further downstream towards the customer is the point where 

pull meets push in the material flow, as illustrated in Figure 18. It can be argued that the bull-

whip effect of order fluctuations upstream in the supply chain is counteracted by a push 

production strategy, given less demand predictability. For assemble to order products this 

means having components readily available whereas for make to order products it means 

purchasing or producing the components. For engineering to order it means co-producing the 

product with customer for specialized applications. 

 

 

Figure 18: Production philosophies and their push-pull point 

Production through make to stock is based on forecasting and a prioritization after backorder 

(customer rest order) and cover time (the amount of sales day for a given product). In order to 

qualify for make to stock, at least 40 items of the product must be sold on a rolling 12-month 

basis. For example, if a purchase order of 40 items is received on Jan 1st, the product qualifies 

as a make to stock is produced as such to replenish the central stock in Belgium. Consequently, 

make to stock follows a push production plan thought the operations at Tierp aiming to maintain 

a 95% product availability (i.e. product is on shelf) on make to stock products. However, given 

the criteria of 40 items/rolling 12 months a certain product can alternate from being produced 

by make to stock or another philosophy during its product life cycle. In the worst cases, due to 

poor forecasting and wrong production strategy applied from the beginning, an item is never 

sold and stacked as inventory. 

“We have items in stock, worth several millions that were earlier produced 

as make to stock items, but today do not have an invoice. We simply cannot 

get rid of those items” 

LOGISTICS DEVELOPER 

 

The performance in inventory level is measured by inventory, as illustrated in  

Figure 19. The measure is based on the relation between the inventory gross value and the 

cost of goods sold (COGS) and is only applicable for make to stock products.  
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Figure 19: Inventory of COGS 

Even if the inventory of COGS measure portrays the main influencing factors across the supply 

chain (from Tierp to PTD), the measure description is not truly cohesive and representable for 

the production flow given historical and system deficiency. For example, even with continuous 

production flow completely matching forecasted demand, the lowest point of inventory gross 

value possible to reach is several million Swedish crowns, and never zero, in which stacked 

items simply are never sold due to previous poor forecasting. This is misleading when 

considering the performance objective of minimizing the ratio of inventory of COGS. 

Furthermore, when assuming that only one type of product is classified as make to stock it 

would be easy to meet the availability target and achieve a high performance in terms of 

inventory of COGS. However, the customer value of offering a wide product assortment would 

be impaired since the measure only comprises make to stock products. Although the 

performance measure outlays snapshot of financial healthiness, the measure is not helpful for 

the logistics department to determine what to have in stock for achieving a smooth production 

flow. Consequently, the risk of excess production is still eminent. With excess production, 

follows excess use of material, energy, capital and space which is not evident in the 

performance measure. Even with excess inventory at hand there is no infrastructure for handling 

or leveraging its intrinsic value (e.g. product recycling or spare part selling). Consequently, the 

current performance measure jeopardizes the environmental and economical sustainability of 

production. In the literature review (see chapter 2.5.5), it was found that focus on pull 

production lead to higher rate of product replenishment, which in turn may lead to higher 

transportation emission. Hence, there is a trade-off between product replenishment and 

transportation emission to consider when establishing a production flow where both lean and 

sustainability practices are accounted for. At the same time both practices are centered on 

minimizing inventory build-up and overproduction. Therefore, it is arguable that if the 
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production flow is completely lean then sustainability can be ensured. Evidently, this is 

currently not the case at PC NTH at the same time as sustainability practices are not 

incorporated in the current performance structure of production flow. Therefore, the 

performance dimension is placed in quadrant 2 in the SLPM, i.e. aligned and not incorporated, 

as seen in Figure 20. 

 

 

Figure 20: Production flow in SLPM 

5.2.6 Time  
In order to achieve a sustainable practice, it is necessary to incorporate the short and long-term 

aspects of production as a way to interconnect the resource utilization and future performance. 

 

Considering the short term aspect, in Tierp, there are short daily pulse meetings held for going 

over the status of operational performance. The first round of meetings includes operators and 

production leaders. The next round of meetings (held shortly after) includes production leaders 

and mid-managers before the last pulse meeting is held, comprising mid-managers and the site 

general manager. For each level of meetings some of the measures are aggregated between 

groups and functions. At the final pulse meeting measures concerning safety, manning, 

components stock, quality deficiencies, machine breakage and new orders received are 

evaluated and acted on. On a monthly basis, measures across the site and supporting functions 

are consolidated and reported to the head of division. The consolidated measures comprise 

performance levels on CO2 emissions, deliverability in terms of OTIF, capital efficiency and 

cost control. The discrepancy in measurement frequency and reporting within PC NTH reflects 

the urgency to act on operational activities. For example, a machine breakdown or understaffing 

can have an immediate impact on the operational performance and must be acted upon as soon 

as possible while CO2 emissions reduction require more rigorous changes, as for example 

change in mode of transportation (e.g. switching from non-renewable to renewable fuel) and 

local sourcing. 

 

Considering the long term aspect, PC NTH aims to achieve a 3% improvement in PK efficiency. 

PK efficiency is a financial measure determined by the closing balance production value 

compared to opening balance value as illustrated in Figure 21. Given a certain change in volume 

produced, the main parameters which can influence the closing balance production value are 

price, currency and efficiency. Price embodies changes due to resource price changes as for 

instance direct material (products and components) and human capital (wages and salaries). 

Currency consists of cost changes due to currency changes while efficiency comprises cost 

changes not associated to price nor currency, rather due to process/resource improvements or 

setbacks. 
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Figure 21: PK efficiency 

The main parameters reflect that, even though the PK efficiency goal is long term and more 

related to shareholder interests, its influencers are both financial and non-financial and 

measured on a daily and monthly basis. For example, process improvements can be achieved 

by minimizing machine breakdowns whilst resource efficiency is achieved by minimizing 

scrapping and balancing the manning. The price and currency parameters are more of strategic 

concern since it involves an evaluation of supplier performance and location. This is however 

also considered.  

“70% of the production value is sourced. So in order to cut cost, sourcing 

must do a good job. Each supplier in the system costs. By decreasing the 

amount of suppliers we can commit to larger volumes by each supplier and 

decrease our purchase price per unit”. 

SOURCING MANAGER 

 

At the same time PC NTH accentuates the importance to collaborate with suppliers.  

“If we see that a certain supplier does not have a production technique 

embodying all working environment demand that we have, we oftentimes 

invest in new technology and processes to achieve the requirements…we 

believe that if we grow together with our suppliers we will have a more 

reliable supply chain” 

ECO DESIGN 

 

Other sustainability aspects considered in the supplier evaluation, and intrinsically a part of the 

price parameters, are distance (for CO2 emission), renewable resources and non-
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environmentally harmful materials used for producing the components bought. Given the 

variety of short and long term performance measures affecting the PK efficiency, it can be 

concluded that sustainability practices are incorporated in the performance measurement 

structure at PC NTH. Furthermore, with the common focus between lean and sustainability 

practices on long term commitment for achieving a performance level of economic, 

environmental and social well-being of a company, the performance dimension of time is 

placed in quadrant 1 in the SLPM, i.e. aligned and incorporated, as seen in Figure 22. 

 

 

Figure 22: Time in SLPM 

5.2.7 Quality  
PC NTH works according to four values which is summarized with the acronym PQDC: People, 

Quality, Delivery and Cost – in that order. People means having a high user-safety for the 

products sold by PC NTH. It also implies safety for the people developing the products, 

meaning PC NTH aims at having zero accidents at the workplace. Quality refers to the quality 

of the product as well as the quality of the processes. Since PC NTH sells premium brand tools 

they aim at having products of highest quality. Thirdly is the delivery parameter which 

emphasizes the importance of delivering when agreed upon with the customer, as explained in 

chapter 5.2.1. Lastly is the cost parameter. This means that PC NTH aims at decreasing their 

costs continuously, in order to deliver the highest quality products for their customers without 

being too expensive. However, cost is not the priority. Since the four values are prioritized in 

the order of the acronym, with cost being the least prioritized, it implies that cost savings cannot 

be at the expense of the user-safety, the quality or the deliverability of the product. 

 

Since quality is highly prioritized in PC NTH, the Tierp production plant has high product 

quality controls before delivery. There are several performance measures used to ensure product 

quality. Shortly after the production the measure Direct OK (DOK) is used and before transport, 

the product audit measure. Every product that is assembled in Tierp has to go through the 

quality control. If the product passes the control the first time it is considered to be DOK, 

otherwise it needs to be corrected until it can pass the first quality control. When the products 

are packed and ready to be shipped a random control is made before packing the trucks to make 

sure that the products are labeled correctly and that the content matches the customer order, i.e. 

product audit. PC NTH has a third quality measure called Dead On Arrival (DOA), which is 

more of an external measure given the fact that the tool has already left Tierp when included in 

the measure. DOA is defined as the ratio of products that stop working within one hour of after 

it has been received and used by the customer.  The sequential logic of the quality control 

measures performed is illustrated in Figure 23.  
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Figure 23: Quality control measures in Tierp and Selling Company 

DOA is reported by the selling organization but the production facility i.e. Tierp, is responsible 

for it. However, there is a big issue with the DOA measure, since approximately half of reported 

DOAs are “False DOAs”, i.e. the product is functionally correct, but it does not integrate 

correctly with the customer’s system or is simply not what the customer expected. 

“A product that is Dead On Arrival does not necessary mean that the 

product is not working. It can mean that the product is functionally working 

but does not adjust to the customer’s system. The measure that is the most 

important, i.e. that the product is working at the customer is the hardest to 

follow up. At least 50% of the products that arrive to Tierp as DOA are 

fully functional” 

ASSEMBLY MANAGER 

 

Since DOA is only reported and not accounted for by the selling company, the selling company 

has insight into the technical source of the error (or if there is any error whatsoever) and report 

most errors as DOA. 

 

Some time ago in Tierp, a strong focus was on lowering scrap costs. The target was set to a 2% 

scrap cost in relation to the production cost. However, in accordance to PC NTH’s four values, 

the manufacturing line in Tierp is now instead focusing on delivering correct components 

instead of trying to lower the scrapping. The logic is that it does not matter if faulty components 

are manufactured, as long as they are removed from the manufacturing line.  

“It is possible to lower the scrap cost by working 1.5 hour per line instead 

of 30 minutes. That would lead to longer set up times which would in turn 

increase the lead time. However, the scrap cost would be eliminated. The 

focus is too much on cost without consideration of the alternative cost. The 

reason the scrap cost is high is due to human errors such as people 

misreading machines leading to whole batches to be scrapped” 

MANUFACTURING OPERATOR 

 

Comparing the literature discussed in chapter 2.5.7, quality is important when working in 

accordance to sustainable practice. Both in terms of product and process (Pinheiro et al., 2009). 

This concurs with lean literature which also points out the importance of quality management. 

As described, quality management is an important aspect of PC NTH’s business of conduct and 

designated by the incorporation in the performance measurement structure. Since quality 

management is also strongly related to environmental management, the lean literature and 

sustainability literature are aligned in this aspect. Consequently, the quality performance 

dimension is placed in quadrant 1 in the SLPM, i.e. aligned and incorporated, as illustrated in 

Figure 24. 
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Figure 24: Quality in SLPM 

5.2.8 Cost 
Besides the cohesive cost control measure of PK efficiency, which incorporates both upstream 

external (i.e. price and currency) and internal (i.e. efficiency) parameters, PC NTH uses several 

measures focusing on various operative aspects. For example, the inventory of COGS measure 

describes how a large portion of the current stock level that is billed. The smaller the quota the 

less stock is not billed for, which is positive since that means that there is no unnecessary 

inventory build-up forming waste, which in turn embodies an environmental and economical 

destruction. Even though cost reduction as part of the economic dimension in sustainable 

practices is important, it should not be the only objective (Machado et al., 2015). PC NTH has 

experienced this matter through their sourcing process:  

“We have one supplier who is very important to us. They produce highly 

complex rotors and are our only suppliers of that component. In fact, there 

is almost no other producer of that quality. Anyhow, we have pushed for 

lower prices resulting in them cutting their cost. So they moved their 

production to a low-cost area several miles away. Consequently, 70% of 

specialist quit their jobs and still today this affects our production” 

ASSEMBLY MANAGER 

The sourcing price reduction affects the PK efficiency positively, indicating that PC NTH is 

performing well and reducing their cost. However, as the example above illustrates, a short 

term focus on cost reduction may backfire and impact supplier variability negatively, resulting 

in the outermost consequence of brain drain with the only supplier of highly specific products. 

Today, strategic sourcing counteracts the supplier variability by evaluating each supplier on 

competence level, environmental and financial risks, which ultimately results in the price 

parameter in the PK measure still being important but more long-term oriented. At the same 

time, by reducing the amount of supplier and looking for local sourcing opportunities, the 

supplier evaluation process is facilitated and costs for inbound logistics are reduced. 

Furthermore, it costs having a supplier integrated in the system. By reducing the amount of 

suppliers while maintaining the same order volume, larger volumes are ordered per supplier. 

This gives PC NTH an advantage when negotiating price due to greater economies of scale. 

Consequently, PC NTH has since 2008 reduced the amount of suppliers from 1100 to 350 

suppliers in 2015. 

 

Machado et al. (2015), accentuates the importance of considering the environmental aspect 

through reducing the CO2 emission. Sourcing locally is one way to achieve this. At the other 
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end, by buying back certain components from customers in exchange for credit the cost of 

reverse logistics arises and the transportation emission from the customer back to PC NTH must 

be considered. However, the implementation of reusing and/or recycling components reflects 

PC NTH’s consideration of environmental sustainability. Hence, cost reduction is not always 

the primary focus of PC NTH at the same time as incorporation of sustainability practices are 

not in conflict with cost reductions in a long-term aspect. By this logic, the cost performance 

dimension is placed in quadrant 1 in the SLPM, i.e. aligned and incorporated, as seen in Figure 

25.  

 

 

Figure 25: Cost in SLPM 

5.2.9 Summary of SQ1 analysis and basis for SQ2 analysis 
Given the fundamental discrepancies between lean and sustainability practices, a horizontal 

movement on SLPM for any performance dimension across the practices is not possible, unless 

the actual content of the practices changes. The content of each practice, given their vast 

paradigm setting can be extended to certain point, but is still normative. For this study the 

definition of lean and sustainability is set, hence the alignments and misalignments are set. 

However, the performance dimensions can divert in vertical direction in SLPM, depending on 

the level of sustainability incorporated in the performance measurement structure for the 

performance dimension in question.  

 

Considering all performance dimensions for which the lean and sustainability practices are 

aligned, the intrinsic logic of the matrix implies that it is insignificant whether sustainability is 

incorporated as long as the performance measurement structure is adapted to lean practice. As 

seen in Figure 26, this applies for the performance dimensions collaboration, production flow, 

time, cost and quality in quadrant 1 and 2. However, in dimensions where lean and 

sustainability practices are misaligned it becomes essential to clarify whether sustainability 

practices are incorporated in the performance measurement structure, since lean practices alone 

do not ensure sustainability. 
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Figure 26: SLPM SQ1 summary 

As identified in the analysis of SQ1, sustainability practices are not incorporated in the 

dimension in quadrant 3: stakeholder and value contribution, resource efficiency and 

improvement. Based on the premise that “what gets measured gets done” (Bearley, 1996, 

p.155), sustainability incorporation in the performance measurement structure is vital in order 

ensure sustainable operations. Hence, the three aforementioned dimensions need to make a 

vertical downward shift to quadrant 4, in which the improvement dimension in fact already 

appears in some cases. In order to answer the RQ, it is therefore of particular interest to 

investigate how the performance measurement structure is used to enable an incorporation of 

sustainability practices for these dimensions in question.  This investigation forms in turn the 

basis for the analysis of SQ2 in chapter 5.3.   

 

As evident in the SLPM in Figure 26, there is no key performance dimension exclusively 

established in quadrant 4. This indicates that sustainability practices are not deliberately 

incorporated in the performance measurement structure, where lean and sustainability practices 

misalign. At the same time there are key performance dimensions in which sustainability is 

incorporated but also where lean and sustainability practices are aligned. Those dimensions are 

not considered in SQ2 since it does not matter if sustainability is incorporated or not as long as 

the company is operating according to lean methods.  

 

5.3 SQ2: How is a performance measurement structure used to 
enable an incorporation of sustainability practices in 
operations? 

 

The next step of the analysis is to study the reason behind the absence of sustainability 

incorporation in the performance measurement structure. This would support the analysis of 

how the performance measurement structure can enable an incorporation of suitability practices 

in operations. In this chapter, identified key performance dimensions (i.e. stakeholder, resource 

efficiency and improvement) are analyzed and the obstacles hindering the incorporation of 

aforementioned dimensions in operations. The analysis of the performance dimensions is 

centered on themes e.g. performance measure resource and ownership misalignment. Each 

theme is in turn underpinned with empirical results and analysis. At the end of the chapter, the 

findings of SQ2 are summarized and presented in a table.  
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5.3.1 Performance measure resource and ownership alignment 
As described in SQ1, the primary focus of the Tierp production site is to have satisfied 

customers. Consequently, PC NTH has many customer oriented performance measures in 

place, as for example OTIF (for delivering products on time). The customer focus is in turn 

reflected in the processes and practices implemented in both manufacturing and assembly. All 

kind of work done by the Tierp site requires energy. At the same as Tierp aims for high resource 

efficiency, the energy efficiency measure, defined as the ratio between the total amount of 

energy consumed (expressed in MWh) in relation to the cost of goods sold (COGS), is owned 

by SHEQ. This means that SHEQ is accountable (for decisions made) and responsible (for 

measuring) for the energy efficiency measure. Furthermore, SHEQ sets the energy efficiency 

goals: in this case a yearly efficiency increase of 2%. Even though the energy consuming 

refinement occurs within operations at Tierp (i.e. manufacturing and assembly), Tierp is merely 

a data provider of energy consumption (in MWh). The energy consumption comprising both 

direct energy consumption (i.e. connected to a specific project or department) and indirect 

energy consumption (i.e. not connected to a specific project or department) is operative and 

controlled in Tierp, but measured by SHEQ. This is illustrated in Figure 27.  

 

 

Figure 27: Operations energy consumption 

The archetypical mantra within performance measurement theory, stated by Bearley (1996, 

p.155): “What gets measured gets done”, reflects the contradictions issues at hand at PC NTH.  

By not being responsible nor accountable for the energy efficiency measure, Tierp has no 

incentive to increase the energy efficiency, even though Tierp is in control over the resources 

connected the measure. Quite the contrary of any incentive: given that a limitation in energy 

input means decreasing productivity it could harm the deliverability for the customer measure 

and therefore counterwork the OTIF measure, by which Tierp’s performance is in fact 

measured. At best the performance measure on energy efficiency at SHEQ is not prioritized nor 

considered in Tierp.  At worst the measure counteracts the current focus on operational 

performance such as OTIF. Hence, it can be argued that the customer focused performance 

measures at Tierp is in conflict with the energy efficiency measure at SHEQ, thus hindering 

sustainability practices to be incorporated in the performance measurement structure.   

 

Higher energy efficiency is key for environmental, social and economic sustainability. 

However, the misalignment between where in the organization the measure is owned and where 

the resources are available to impact the measure, obstructs sustainability to be incorporated in 

the performance measurement structure of resource efficiency. It can be assumed that if the 

energy efficiency measure would be incorporated in the operational activities at Tierp, the result 
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would be more balanced operational activities for high deliverability and low energy 

consumption. However, the eminent effect on organizational setup by taking away 

responsibilities, from SHEQ in this case, would also have to be considered.  

 

A deeper look into the performance measurement structure reveals that the apparent problem 

of misalignment between measure placement and measure resources is manifested in other 

measures as well. For example, time to resolution is a customer-focused measure, evaluating 

how fast a case of customer quality complaint is solved. Of course, the aim is to shorten the 

time needed and to minimize the amount of open cases (i.e. unsolved reports). The actual 

quality case solving process is however depended on multiple internal stakeholders.  

“After the quality engineers receive a product quality case, they own the 

case, communicate with those how have reported the complaint and drive 

the case internally for a solution…however, the engineers do not have any 

power of the resources needed to solve the case” 

PRODUCT QUALITY 

 

Any case received is either solved or not (i.e. open report). How fast any case is solved depends 

on the type of problem (induced by design or operational processes) and the resources provided 

by R&D and Tierp to work with the case. This is illustrated in Figure 28.  

 

 

Figure 28: Time to resolution 

Given the fact that neither R&D nor Tierp measures their performance by time to resolution, 

there is little incentive t to act upon the request of product quality for quality cases. In fact, 

R&D performance is measured by time-to-market (i.e. speed and success of new product 

development) and Tierp performance is measured on current production deliverability, as for 

example OTIF. Since both time and resources are finite at R&D and Tierp, this means that any 

time and resources devoted to quality cases counteracts the performance measure of their own 

operations, where their performance is measured. Hence, as for the energy efficiency measure, 

the organizational placement of the measure is not aligned with the power of the resources for 

impacting the measure. 
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5.3.2 Supplier feedback neglecting 
As mentioned in SQ1, PC NTH encourages, through its SHEQ department, strong relationships 

with suppliers for maintaining a reliable supply chain, where daily operations are not challenged 

by supplier deficiencies. Oftentimes, it can result in PC NTH investing in a supplier due to new 

technology and processes. Given the fact that PC NTH aims to continue to purchase the same 

volume of components whilst reducing the amount of supplier, the ordered volume per supplier 

is increased. Hence, each supplier will take up a larger part of value created by PC NTH at the 

same time that the reliability of supplier performance must remain unquestioned.  The 

importance of supplier reliability is furthermore strengthen given the fact that 70 % of the 

produced value at PC NTH is sourced. Despite the investments, the supplier relationship can 

from PC NTH’s point of view still be disputed as wasteful and costly. Besides the delivery of 

components, suppliers oftentimes identify possible technical improvements that could reduce 

the costs whilst maintaining the performance of the component. 

“Suppliers could be telling us: if you change the tolerance of this 

component I can produce it on other machine and with less material. Given 

the volume ordered this would save you one million Swedish crowns…Can 

you make the redesign? Aren’t savings important to you?” 

SOURCING 

 

The strategic sourcing department receives the feedback on possible improvement from the 

supplier, but the department’s performance is not measured on the redesign of current 

components. Neither R&D, where the actual redesign activities occur, measures its 

performance by redesigns of any components. Quite the opposite, R&D measures its 

performance on new product development efforts and therefore deploys all its resources on 

those activities. At the same time, the primary performance focus of strategic sourcing lies in 

eliminating any kind of delivery deficiencies (whether in terms of quality or time) for the 

operative sourcing. Thus, there is no emphasis improvement put on potentials for existing 

components where there are no deliver deficiencies.  Consequently, the supplier feedback 

received is locked in within the strategic sourcing department with no action for meeting the 

supplier request. This is illustrated in Figure 29.  

 

 

 

Figure 29: Supplier relationship 

The process counteracts the idea of waste elimination and continuous improvement. Even 

though both concepts are associated with lean theory they are of integral value to sustainable 

practices. With no performance measurement structure for supplier feedback, the feedback is 

neglected. Thus, waste is incurred by unnecessary amount of material, energy and human 
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capital used by suppliers, which in turn opposes environmental and economical sustainability. 

Whilst continuous improvement in form of employee suggestions is vastly implemented in 

Tierp, suggestions acquired from the supplier are eminently not acted upon. Given the logic 

described by Piercy and Rich (2015) in chapter 5.2.3, a non-modification of existing 

components and processes means that a performance limit of the component and process is 

never achieved. Eminently a long term sustainability performance of new generation of 

components and  processes (related to the existing ones) is not achievable (Piercy and Rich, 

2015). Furthermore, the negligence of supplier feedback does not affect PC NTH only.  Besides 

the material saved, there are alternative costs for the supplier to consider. By using another 

machine than originally intended to produce the components, the intended machine and 

associated resources (e.g. operators) can be used for other orders received by PC NTH.  

 

5.3.3 Maturity of sustainability awareness  
As mentioned in chapter 5.2.1, SHEQ applies the BCP for establishing business relations with 

potential customers and suppliers. The BCP is used as a filter for dismissing any customer or 

supplier not compliant with the values, ethics and praxis of PC NTH. Besides the business 

relation to suppliers and customers, PC NTH has other stakeholder commitments to consider 

such as the community engagement project “water for all”, close collaboration with Tierp High 

School and enables university students for their bachelor and master thesis (Vahlberg, 2016). 

Furthermore, (as elaborated in chapter 5.2.1) PC NTH collaborates with external policy makers 

such as the Swedish Energy Agency in order to develop new energy labeling methods. To sum 

up, PC NTH has in line with sustainability practice established relationships with multiple 

stakeholders other than the strictly operational ones (e.g. supplier and customer). Operational 

relationships are initiated through the BCP programme. But neither the effect of the BCP 

programme nor the outcome of the relationships of the aforementioned stakeholders is 

measured. Hence, there is no way to tell whether the established methods and relationships with 

stakeholders are satisfactory and what intrinsic parameters are affecting the performance of the 

relationships. By identifying the parameters, it can be cleared what needs to be changed to align 

with the goals set by PC NTH within these relationships. Otherwise, there is no way to tell how 

well aligned the goals are with the conduct. 

 

Considering the operations, PC NTH does however have clearly defined performance measures 

towards the customers and to some extent supplier, which is in line with lean practice. It can be 

argued that consideration of stakeholders (neither supplier nor customer) with no immediate 

impact on the operational performance does not necessarily have to be incorporated in the 

operational performance structure for that reason. The consideration could instead be apparent 

on a managerial performance measurement structure, given the strategic nature of the non-

operative stakeholder relationship. But since there is no performance structure at all considering 

the non-operative stakeholders it can be argued that PC NTH is not as mature in sustainability 

practices within their performance measurement structure as compared to lean practices.  

 

Furthermore, it can be argued that no performance measure is necessary for the wider 

stakeholder consideration. Whilst lean practices promote stakeholder inclusion throughout the 

supply chain, an analogous rigor of stakeholder inclusion is not possible within sustainability 

practices given the larger amount of stakeholders (in various contexts) to consider. However, 

even if sustainability practice does not promote the inclusion of stakeholders to the same extent 

as lean practice, it does not mean that performance measurement of wider stakeholder 

relationships is superfluous. Quite the opposite, given the conceptual discrepancy in value 

focus, where lean focuses on customer value, while sustainability as a more widespread value 

focus ranging from the environment to the individual human, it can be argued that performance 

measures incorporating the consideration of wider stakeholder is decisive for the long term 

survival of PC NTH.  
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Concerning the improvement dimension there are cases in which sustainability is incorporated 

in the performance measurement structure and in which it is not. For example, a yearly takt 

time of 5% results in resources being used more efficiently and decreasing hourly cost for 

assembly. Consequently, both lean and sustainable practices in form “doing more with less” 

through waste elimination (environmental practice) and cost reduction (economic practice) are 

incorporated within the operationalized performance measure of “amount of conducted 

improvements”. However, in the case of general environmental education provided to the 

workforce (a cornerstone for sustainability improvement, see chapter 2.5.3) there are no 

measures to describe the impact and effectiveness the education. Hence it can be concluded 

that, in the general environmental education aspect, sustainability is not incorporated the 

performance measurement structure.   

 

In terms of resource efficiency, there is a limited form of recycling apparent at PC NTH. This 

takes shape in form of PC NTH buying certain components back from customers (in exchange 

for purchase credit) and reusing the components in new products. The performance, financial 

nor non-financial, of this endeavor is however not measured. For example, a financial 

performance measure could be used for elaborating how the buy buck stands in relation to credit 

given, which would in turn indicate if the recycling process is economically feasible. A non-

financial performance measure could be used to determine the energy required versus the 

energy spared for re-instating an existing component to the supply chain. This could indicate 

whether the recycling process is environmental feasible.  

 

There is general agreement and cohesive understanding at PC NTH, that lean and sustainability 

practice are aligned.  

“I still think that the sustainability aspects are included in lean thinking 

since everything is about resource efficiency” 

ECO DESIGN 

 

This reflects the idea of synergies between lean and sustainability acknowledged by researcher. 

For example, Dües et al. (2013, p.98) point out that “lean serves as a catalyst for green”. The 

idea of resource efficiency is apparent in both lean and sustainability practice, but differs in 

prioritization. In the SQ1 analysis it is found that the difference between lean and sustainability 

practice in the resource efficiency dimension differs in focus. Whilst lean practice focuses on 

waste elimination throughout the supply chain, sustainability practices also include the 

consequences of the product used by customer i.e. what happens with the product after the sale. 

Hence, in order to achieve a sustainable practice, PC NTH needs to firstly be aware of the 

differences in resource efficiency focus and consequently incorporate the post-consumption 

aspects into the performance measurement structure for evaluating the sustainability aspect as 

mentioned earlier. The actions taken propose might not be of value for the sole customer (as is 

advocated by lean practices) but it is vital in order to determine the effect of recycling and 

circular economics, which PC NTH aims to achieve. Johansson and Sundin (2014) confirm that 

there are discrepancies in performance measurement of lean and sustainability to be aware of. 

They found that differences in form of value construct and performance metrics differ between 

the practices and therefore concluded that the idea sustainability being included in the lean 

thinking is not definite. 

 

Given that there is no cohesive insight in the differences between lean and sustainability 

practice in terms of resource efficiency, the differences are not apparent in performance 

measurement structure at PC NTH. This implies that PC NTH is not mature enough for realizing 

that sustainability practices in form of resource efficiency relates to a wider idea than supply 
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chain oriented resource efficiency, which is the case in lean practice. By this logic it is 

concluded that the maturity level in understanding sustainable practices as differing from lean 

and operational practices, deems as an obstacle for enabling sustainability to be incorporated in 

the performance measurement structure. At the same time, it can be argued that the maturity 

level of sustainability incorporation is a result of PC NTH focusing on operational performance 

characterized by the lean practice. 

 

Altogether, Table 8 depicts the key obstacles for enabling an incorporation of sustainability 

practices in the performance measurement structure. The obstacles are derived through 

clustering the current “as-is” situation based on SQ1 findings. The performance structure does 

not enable an incorporation of sustainability in operations due to these obstacles. By addressing 

the obstacles, the performance measurement structure can be used for enabling an incorporation 

of sustainability practices in operations.  
 

Table 8: Obstacles for enabling sustainability incorporation in the performance measurement 

structure 

Performance 
dimension 

“AS-IS” findings based on SQ 1 
Obstacles for enabling 
sustainability incorporation 

Resource efficiency 

Energy reduction measured by 
SHEQ but resources are in Tierp at 
the same time as Tierp focuses on 
operational performance towards 
customer  e.g. deliverability 

Misalignment between 
organizational placement of the 
measure and the power of the 
resources for directing the measure 

Resource efficiency 
Feedback on  waste minimizing re-
design actions is received by 
suppliers  

Supplier feedback neglecting 

Stakeholder 
Multiple stakeholders are 
considered but not all on 
performance measurement level  

Limited maturity level of 
sustainability practice differences 
compared to lean practice 

Resource efficiency 

Established limited recycling 
infrastructure for increasing 
resource efficiency, but limited 
insight in differences between lean 
and sustainability practice  

Improvement 
No general environmental education 
measures 
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6 Conclusion & Discussion  
 

 

This chapter presents a summary and discussion of the main findings in the study. 

Furthermore, the theoretical and empirical contribution are discussed as well as the limitations 

and suggestions for further research. 
 

 

6.1 Summary of results 

The purpose of this thesis has been to increase the knowledge of performance measurement for 

incorporating sustainable practices in a lean production organization. This has been completed 

by firstly identifying key alignments and misalignments between lean and sustainability 

literature based on key performance dimensions. Subsequent to the identification, the next step 

was to identify the sustainability incorporation level in the dimensions of particular interest. 

Lastly, key obstacles for enabling the incorporation of sustainability practices were found to 

determine how the performance measurement structure supports the incorporation of 

sustainable practices in operations.  

 

For arriving to the conclusions the following arrangement of research question and sub 

questions were applied in the study:  

 

RQ: How does a performance measurement structure support the incorporation of sustainable 

practices in operations? 

 

RQ was answered through a case study of one of Atlas Copco’s product company, PC NTH 

(Product Company Nacka-Tierp-Hungary). In order to get a thorough view of how the company 

applies performance measurement and for getting insight in the complications that arise, the 

following sub-questions were answered: 

 

SQ1: How is sustainability incorporated in a performance measurement structure given key 

performance dimensions? 

 

SQ2: How is a performance measurement structure used to enable an incorporation of 

sustainability practices in operations? 

 

The answer to SQ1, showed that the performance dimensions where sustainability and lean 

practices are misaligned, are stakeholder and value contribution, resource efficiency and to 

some extent improvement. This implies that if a company is entirely lean, it would only have to 

reconsider these dimensions in the performance measurement structure in order to ensure an 

incorporation of sustainability practices. However, the case company studied revealed that 

collaboration and production flow were not incorporated in the performance measurement 

structure even though sustainability and lean practices align in those dimensions. This implies 

that the company studied was not entirely lean. Concerning the operative dimensions time, 

quality and cost where lean and sustainability practices align, it was found that sustainability 

practices are in fact incorporated in the performance measurement structure. This is well 

reflected in research, where it is concluded that operations mainly focuses on operational 

measures since these are the measures by which operations are in fact assessed (Bearley, 1996; 

Hartini and Ciptomulyono, 2015; Karlsson and Åhlstrom, 1996; Machado et al., 2014).  

 

Considering SQ2, the study showed that the usage of the performance measurement structure 

for incorporating sustainability practices in operations in the dimensions where lean and 

sustainability practices are misaligned, is hindered due to the following obstacles: 
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1. Misalignment between organizational placement of the measure and the power of the 

resources for directing the measures 

2. Supplier feedback neglecting 

3. Limited maturity level regarding the differences between sustainability practices and 

lean practices  

Thus, the answer to the RQ is that a performance measurement structure does not support the 

incorporation of sustainable practices in operations in some of the dimensions studied (i.e. 

stakeholder and value contribution, resource efficiency and to some extent improvement) due 

to the obstacles stated above.  

 

Given dimensions where lean a sustainability practices align at the same time as lean practices 

are fully applied, the performance measurement structure supports the incorporation of 

sustainable practices implicitly, regardless if the sustainability practices are incorporated or not. 

For, having operations in place according to lean practices ensures sustainability practices are 

followed in the dimensions where the practices align. However, in the dimensions where lean 

and sustainability are misaligned, the performance measurement structure needs to be explicitly 

adjusted for ensuring an incorporation of sustainability practices. This was not the case for the 

performance dimensions: stakeholder and value contribution, resource efficiency and to some 

extent improvement. While there is a difference between lean and sustainability practices with 

regards to stakeholder consideration, the well-established consideration of multiple 

stakeholders (e.g. through the BCP programme), indicates however that the difference has 

limited impact on the performance measurement level, but more so on a performance 

management level considering strategic issues.  

 

The literature coincides that the purpose of performance measurement is to support and enhance 

operational improvement (Sink and Tuttle, 1989). This study shows that it is required to 

evaluate and incorporate differences in the contextual setting (between sustainability and lean) 

for achieving that purpose. Given operations in accordance to lean practices, and the 

aforementioned conclusion for RQ, it is concluded that a performance measurement structure 

supports the incorporation of sustainable practices in some key performance dimensions, but 

not in all due to different obstacles.  
 

6.2 Discussion 

While this study was conducted on the premise of performance measurement, the results touch 

on several levels of performance management. Even though performance measures are an 

effective tool for enabling an action to meet set goals, solely focusing on a measurement level 

is insufficient.  

 

Lean methods and sustainable practices are aligned in some aspects but differ in some as well. 

In cases where sustainability practices differ from lean methods (e.g. stakeholder and value 

contribution) the differences are not necessary to consider at the measurement level applied in 

operations. For example, for operators being assessed on operational performance measures 

(e.g. time) the consideration of various stakeholders is not eminent. The consideration rather 

embodies the context and the purpose of the actions taken to perform well on the measures. 

However, in some cases where differences between lean and sustainability are at hand, the 

minor differences at a performance measurement level can increase in significance when 

moving up the performance management levels. For example, the non-existence of 

performance measures for supplier feedback consideration affects interdependent rudiments of 

an organization i.e. processes and people for undertaking a sustainable strategy and achieving 
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predetermined energy efficient goals. Consequently, the effectiveness of performance 

management system encompassing supplier relationships is exposed. 

 

The investigated case company studied has distinctive organizational features which may 

impact the results of this study. First of all, the case company consisted of a product company 

within a larger organization. While the product company consisted of several functions typical 

for a product company such as product quality and industrialization, other functions were 

missing such as R&D. This could affect the results of this study since dimensions missing from 

the performance measurement structure could be found elsewhere within the organization. 

While this could affect the results it would have a marginal effect on the model and its 

application.  

 

6.3 Theoretical Contribution 

Past studies have been conducted discussing the relationship between lean methods and 

sustainable practices (Dües et al., 2013; Johansson and Sundin, 2014) but with limited insight 

in how performance measurement is used that context. Hence, this study builds theory by 

evaluating how performance measurement is used in the context of lean and sustainable 

practices and by concluding how performance measurement supports the incorporation of 

sustainable practices in operations. It is shown that, although there are several performance 

dimensions to consider in operations with lean and sustainability context, there are only three 

dimensions to account for in the performance measurement structure. In fact, one of the 

measures (stakeholder and value contribution) does not necessarily have to be considered at 

performance measurement level but rather at the performance management level, given its 

strategic focus. Hence, this study contributes to theory by highlighting how different levels of 

performance are interlinked in an organization given key performance dimensions, accentuated 

by performance literature. While some dimensions differ conceptually, they have little impact 

on a measurement level but more on a management level. Thus, based on the interdependency 

between the performance levels, the performance management system (i.e. the top level of 

performance) needs to consider all dimensions in question, whereas performance measurement 

level does not. As a result, the theoretical contribution encompasses the implications of 

sustainability and lean differences on different performance levels, ranging from performance 

measure to performance management. Additionally, this study has contributed to the field of 

alignment between measure ownership and resources, within performance measurement. While 

measures need to cover many aspects, it is equally important for the owner of the measure (e.g. 

sourcing function) to be able to control resources affecting the measure. Otherwise it can lead 

to a suboptimal operational performance. 

 

6.4 Empirical Contribution 

This thesis has identified where the organizations can improve the performance measurement 

structure in order for companies to integrate sustainable practices in their operations. The 

alignment of the organizational placement of a performance measure with the power of the 

resources governing the measure would enable an integration of sustainable practices in the 

operations. One alternative would be to move the power to the right place, i.e. if a production 

unit influences a measure, the same unit should be responsible for it. Furthermore, supplier 

feedback should be considered at sourcing level. This would require an additional measure for 

the sourcing department as it is currently not measured on this performance. Additionally, the 

focus on the current measures would need to be evaluated in order to broaden the focus from 

only developing new products to improve the current products as well. Lastly, an education for 

employees on sustainability and lean practice differences is needed in order to understand how 

the measures are aligned with a given practice. Given the mantra of Bearley (1996, p.155) “what 
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gets measured gets done”, methods need to be applied for considering wider stakeholder 

relationships. Although this would move the scope from performance measures to performance 

management. While this study may provide empirical contributions beneficial for the 

organization, it is important to consider the ethical implications of the work performed. For 

instance, organizational restructure may be one way for aligning resource control and measure 

ownership. This could in turn lead to power shifts within the organization and also certain 

positions or functions to be abolished. These type of aspects should be considered in 

combination with the results from this study in order to ensure an ethical business practice.  

During the study, a model (called SLPM and introduced in chapter 5) was developed and 

applied for analysis of SQ1 and SQ2. The model itself is applicable to a corresponding case 

organization for determining the sustainability incorporation in the performance measurement 

structure. But the result in terms of level of incorporation of sustainable practices are not 

necessarily the same since these are based on the performance measurement structure at hand 

(i.e. what is measured). Therefore, while the results from the model can vary between 

organizations, it provides a tool for the performance measurement structure.  

 

6.5 Limitations and future research 

This study developed a model based on eight dimensions and elaborated on the three 

dimensions where lean and sustainability differ while not being incorporated. Further research 

could investigate the aspects where the case company is not fully lean, therefore the level of 

sustainability integration is questionable. Furthermore, concepts such as lean and sustainability 

are dynamic, thus continuously evolving. Since the definitions of the concepts are time specific, 

results regarding the alignment between the concepts may vary depending on when the study 

is conducted. Therefore, future research need to consider the dynamics of the concepts in order 

to establish an alignment/misalignment in the dimensions studied. Additionally, while the 

dimensions used for this study are derived from performance literature and aims to provide a 

comprehensive view of performance, supplementary dimensions can be applied. Furthermore, 

while measurers embody the elementary and operational level of evaluating performance, the 

value of the metric is first realized when connected to a strategy. Hence future research ought 

to elaborate the implication a change in the performance measurement structure has on the 

strategy, hence performance management system. Given the findings of misalignment it is 

furthermore interesting to elaborate the implication of a change in the performance 

measurement structure on the organizational setup since by moving measure ownership it could 

affect the internal relationships among employees and managers. Consequently, it would also 

affect the organizational performance. Lastly, the results were derived from a single case study 

with a limited amount of interviews. Future studies could expand on the amount of case studies 

across industries and interviews in order to examine the generalizability of the findings of this 

study further.  

 
 

  



66 

 

 

7 References 
Alves, J. R. X., and J. M. Alves, 2015, Production management model integrating the 

principles of lean manufacturing and sustainability supported by the cultural 

transformation of a company: International Journal of Production Research, v. 53, p. 

5320-5333. 

Anastas, P. T., and J. B. Zimmerman, 2003, Design through the 12 principles of green 

engineering: Environmental science & technology, v. 37, p. 94A. 

Angelis, J., and M. Johnson, 2010, Lean and organisational fit: Ubundling implementation, 

OMS 2010 Annual Conference, Vancouver, British Columbia, Canada, May 7–10, 

2010. 

Anthony, R. N., 2007, Management control systems: Boston, Mass., Boston, Mass. : McGraw 

Hill. 

Atlas Copco, A., 2016a, Annual report 2015, Stockholm. 

Atlas Copco, A., 2016b, Water for all - Our projects. Available 

at: http://www.water4all.org/us/projects/ [4 Apr. 2016]. 

Azevedo, S. G., H. Carvalho, S. Duarte, and V. Cruz-Machado, 2012, Influence of Green and 

Lean Upstream Supply Chain Management Practices on Business Sustainability: 

Engineering Management, IEEE Transactions on, v. 59, p. 753-765. 

Azharul, K., and A. U. Z. Kazi, 2013, A methodology for effective implementation of lean 

strategies and its performance evaluation in manufacturing organizations: Business 

Process Management Journal, v. 19, p. 169-196. 

Barde, J.-P., and S. Smith, 1997, Do economic instruments help the environment?: 

Organisation for Economic Cooperation and Development. The OECD Observer, p. 

22. 

Bearley, W., 1996, 360 Degree Feedback: Strategies, Tactics, and Techniques for Developing 

Leaders, Human Resource Development. 

Becker, B., 1997, Sustainability assessment: a review of values, concepts, and methodological 

approaches. 

Berggren, C., 1993, Lean production—the end of history?: Work, Employment & Society, v. 

7, p. 163-188. 

Bhasin, S., 2008, Lean and performance measurement: Journal of Manufacturing Technology 

Management, v. 19, p. 670-684. 

Blomkvist, P., 2015, Method for engineering students : degree projects using the 4-phase 

model: Lund, Lund : Studentlitteratur. 

Bowen, D., and W. Youngdahl, 1998, " Lean" service: in defense of a production- line 

approach: International Journal of Service Industry Management, v. 9, p. 207-225. 

Brockett, A., 2012, Corporate Sustainability: Integrating Performance and Reporting: 

Somerset, Somerset : Wiley. 

Brunner, J., D. Becker, M. Bühler, J. Hildebrandt, and R. Zaich, 2013, Value-Based 

Performance Management: Wertsteigernde Unternehmensführung: Strategien—

Instrumente—Praxisbeispiele, Springer-Verlag. 

Cheng, M. M., P. F. Luckett, and H. Mahama, 2007, Effect of perceived conflict among 

multiple performance goals and goal difficulty on task performance: Accounting & 

Finance, v. 47, p. 221-242. 

Chiarini, A., 2012, Lean production: mistakes and limitations of accounting systems inside 

the SME sector: Journal of Manufacturing Technology Management, v. 23, p. 681-

700. 

Cohen, H. B., 1998, The performance paradox: Academy of Management Perspectives, v. 12, 

p. 30-40. 

Collis, J., and R. Hussey, 2013, Business Research: A Practical Guide for Undergraduate and 

Postgraduate Students, United Kingdom: Palgrave Macmillan M.U.A. 



67 

 

 

Cordero, R., 1990, The measurement of innovation performance in the firm: An overview: 

Research Policy, v. 19, p. 185-192. 

Demartini, C., 2014, Performance Management Systems: Design, Diagnosis and Use: Design, 

Diagnosis and Use: Berlin, Heidelberg, Springer Berlin Heidelberg, Berlin, 

Heidelberg. 

Demeter, K., and Z. Matyusz, 2011, The impact of lean practices on inventory turnover: 

International Journal of Production Economics, v. 133, p. 154-163. 

Dennis, P., 2015, Lean Production simplified: A plain-language guide to the world's most 

powerful production system, CRC Press. 

Doolen, T. L., E. M. Van Aken, J. A. Farris, J. M. Worley, and J. Huwe, 2008, Kaizen events 

and organizational performance: a field study: International Journal of Productivity 

and Performance Management, v. 57, p. 637-658. 

Dües, C. M., K. H. Tan, and M. Lim, 2013, Green as the new Lean: how to use Lean practices 

as a catalyst to greening your supply chain: Journal of Cleaner Production, v. 40, p. 

93-100. 

Eisenhardt, K. M., 1989, Building Theories from Case Study Research: The Academy of 

Management Review, v. 14, p. 532-550. 

Eisenhardt, K. M., and M. E. Graebner, 2007, Theory Building from Cases: Opportunities and 

Challenges: The Academy of Management Journal, v. 50, p. 25-32. 

Epstein, M. J., and J.-F. Manzoni, 1997, The balanced scorecard and tableau de bord: 

translating strategy into action: Strategic Finance, v. 79, p. 28. 

Ferreira, A., and D. Otley, 2009, The design and use of performance management systems: 

An extended framework for analysis: Management Accounting Research, v. 20, p. 

263-282. 

Finkbeiner, M., E. M. Schau, A. Lehmann, and M. Traverso, 2010, Towards Life Cycle 

Sustainability Assessment: Sustainability, v. 2, p. 3309-3322. 

Florida, R., 1996, Lean and green: the move to environmentally conscious manufacturing: 

California management review, v. 39, p. 80-105. 

Frigo, M. L., 2003, Performance measures that drive the goal tenets of strategy: Strategic 

Finance, v. 85, p. 9. 

Fuller, D. A., and J. A. Ottman, 2004, Moderating unintended pollution: the role of 

sustainable product design: Journal of Business Research, v. 57, p. 1231-1238. 

Fullerton, R. R., and C. S. McWatters, 2001, The production performance benefits from JIT 

implementation: Journal of Operations Management, v. 19, p. 81-96. 

Garbie, I. H., 2015, Sustainability Awareness in Industrial Organizations: Procedia CIRP, v. 

26, p. 64-69. 

Gibbert, M., W. Ruigrok, and B. Wicki, 2008, What passes as a rigorous case study?: 

Strategic Management Journal, v. 29, p. 1465-1474. 

Gill, P., K. Stewart, E. Treasure, and B. Chadwick, 2008, Methods of data collection in 

qualitative research: interviews and focus groups: British dental journal, v. 204, p. 

291-295. 

Gleich, R., 1997, Performance measurement: BETRIEBSWIRTSCHAFT-STUTTGART-, v. 

57, p. 114-118. 

Gunasekaran, A., Z. Irani, and T. Papadopoulos, 2013, Modelling and analysis of sustainable 

operations management: certain investigations for research and applications: Journal 

of the Operational Research Society, v. 65, p. 806-823. 

Gunasekaran, A., C. Patel, and E. Tirtiroglu, 2001, Performance measures and metrics in a 

supply chain environmentnull: International Journal of Operations & Production 

Management, v. 21, p. 71-87. 

Gunasekaran, A., and A. Spalanzani, 2011, Sustainability of manufacturing and services: 

Investigations for research and applications: International Journal of Production 

Economics, v. 140, p. 35-47. 



68 

 

 

Hallin, A., and P. Blomkvist, 2014, Metod för teknologer: Examensarbete enligt 4-

fasmodellen. 

Hami, N., M. R. Muhamad, and Z. Ebrahim, 2015, The Impact of Sustainable Manufacturing 

Practices and Innovation Performance on Economic Sustainability: Procedia CIRP, v. 

26, p. 190-195. 

Hartini, S., and U. Ciptomulyono, 2015, The Relationship between Lean and Sustainable 

Manufacturing on Performance: Literature Review: Procedia Manufacturing, v. 4, p. 

38-45. 

Hasna, A. M., 2010, Sustainability classifications in engineering: discipline and approach: 

International Journal of Sustainable Engineering, v. 3, p. 258-276. 

Hassini, E., C. Surti, and C. Searcy, 2012, A literature review and a case study of sustainable 

supply chains with a focus on metrics: International Journal of Production Economics, 

v. 140, p. 69-82. 

Hauber, R., 2003, Performance Measurement in der Forschung & Entwicklung, Springer. 

Hervani, A. A., M. M. Helms, and J. Sarkis, 2005, Performance measurement for green 

supply chain management: Benchmarking: An International Journal, v. 12, p. 330-353. 

Hines, P., M. Holweg, and N. Rich, 2004, Learning to evolve: A review of contemporary lean 

thinking: International Journal of Operations & Production Management, v. 24, p. 

994-1011. 

Ho, G. T. S., H. C. W. Lau, C. K. M. Lee, and A. W. H. Ip, 2005, An intelligent forward 

quality enhancement system to achieve product customization: Industrial Management 

& Data Systems, v. 105, p. 384-406. 

Holden, A., 2009, THE ENVIRONMENT- TOURISM NEXUS: Influence of Market Ethics: 

Annals of Tourism Research, v. 36, p. 373-389. 

Hon, K. K. B., 2005, Performance and Evaluation of Manufacturing Systems: CIRP Annals - 

Manufacturing Technology, v. 54, p. 139-154. 

Hoss, M., and C. S. ten Caten, 2013, Lean schools of thought: International Journal of 

Production Research, v. 51, p. 3270-3282. 

Högbergsskolan, 2014, Här finns både teknikjobben och rätt utbildning. Available 

at: http://www.hogbergsskolan.se/omskolan/nyhetsarkivomskolan/nyheteromskolan/h

arfinnsbadeteknikjobbenochrattutbildning.5.1e991b55144cc725ef0ab57.html 

[Accessed 26 Mar. 2016]. 

Jasti, N. V. K., and R. Kodali, 2015a, A critical review of lean supply chain management 

frameworks: proposed framework: Production Planning & Control, v. 26, p. 1051-

1068. 

Jasti, N. V. K., and R. Kodali, 2015b, Lean production: literature review and trends: 

International Journal of Production Research, v. 53, p. 867-885. 

Jeffers, P. I., 2010, Embracing sustainability: Information technology and the strategic 

leveraging of operations in third-party logistics: International Journal of Operations & 

Production Management, v. 30, p. 260-287. 

Johansson, G., and E. Sundin, 2014, Lean and green product development: two sides of the 

same coin?: Journal of Cleaner Production, v. 85, p. 104. 

Johansson, G., and M. Winroth, 2010, Introducing environmental concern in manufacturing 

strategies; Implications for the decision criteria: Management Research Review, v. 33, 

p. 877-899. 

Jones, D. T., and J. P. Womack, 2002, Seeing the whole: mapping the extended value stream, 

Lean enterprise institute. 

Jostein, P., 2009, Defining lean production: some conceptual and practical issues: The TQM 

Journal, v. 21, p. 127-142. 

Kaplan, S., and D. P. Norton, 1997, The balanced scorecard: translating a strategy into action: 

The Bottom Line, v. 10, p. 139. 



69 

 

 

Karlsson, C., and P. Ahlstrom, 1996, Assessing changes towards lean production.(Lean 

Production and Work Organization): International Journal of Operations & Production 

Management, v. 16, p. 24. 

Karlsson, C., and P. Åhlstrom, 1996, Assessing changes towards lean production.: 

International Journal of Operations & Production Management, v. 16, p. 24. 

Krause, O., and K. Mertins, 2006, Grundkonzeption: Performance Management: Eine 

Stakeholder-Nutzen-orientierte und Geschäftsprozess-basierte Methode, p. 17-64. 

Kuik, O. J., and H. Verbruggen, 2012, In search of indicators of sustainable development, v. 

1, Springer Science & Business Media. 

Lee, K. h., and J. w. Kim, 2011, Integrating Suppliers into Green Product Innovation 

Development: an Empirical Case Study in the Semiconductor Industry: Business 

Strategy and the Environment, v. 20, p. 527-538. 

Liker, J. K., and J. M. Morgan, 2006, The Toyota way in services: the case of lean product 

development: The Academy of Management Perspectives, v. 20, p. 5-20. 

MacDuffie, J. P., and S. Helper, 1997, Creating lean suppliers: diffusing lean production 

through the supply chain: California Management Review, v. 39, p. 118-151. 

Machado, C., E. Pinheiro de Lima, and J. Angelis, 2014, Studying sustainability process 

implementation through an operations management lens, KTH, Industriell 

Management. 

Machado, C., E. Pinheiro de Lima, J. Angelis, S. da Costa, and R. Mattioda, 2015, A maturity 

framework for sustainable operations management, KTH, Industriell 

Management;International Foundation for Production Research (IFPR). 

Malmbrandt, M., and P. Åhlström, 2013, An instrument for assessing lean service adoption: 

International Journal of Operations & Production Management, v. 33, p. 1131-1165. 

Mastrandrea, F., and P. Taticchi, 2010, A Performance Measurement System for Racing 

Teams: An Exploratory Study in an Unresearched Context, in P. Taticchi, ed., 

Business Performance Measurement and Management: New York, Springer, p. 75-88. 

Mehra, S., and R. A. Inman, 1992, Determining the critical elements of just‐in‐time 

implementation: Decision Sciences, v. 23, p. 160-174. 

Melville, N. P., 2010, Information systems innovation for environmental 

sustainability.(Report): MIS Quarterly, v. 34, p. 1. 

Meyer, M. W., and V. Gupta, 1994, The performance paradox: Research in Organizational 

Behaviour, v. 16, p. 309-369. 

Monden, Y., 1994, Total Framework of the Toyota Production System, in Y. Monden, ed., 

Toyota Production System: An Integrated Approach to Just-In-Time: Boston, MA, 

Springer US, p. 1-14. 

Monden, Y., 2011, Toyota production system: an integrated approach to just-in-time, CRC 

Press. 

Neely, A., 2007, Business Performance Measurement : Unifying theories and integrating 

practice: Cambridge, Cambridge : Cambridge University Press. 

Neely, A., M. Gregory, and K. Platts, 1995, Performance measurement system design; A 

literature review and research agenda: International Journal of Operations & 

Production Management, v. 15, p. 80-116. 

Neely, A., M. Gregory, and K. Platts, 2005, Performance measurement system design: A 

literature review and research agenda: International Journal of Operations & 

Production Management, v. 25, p. 1228-1263. 

Neely, A. D., C. Adams, and M. Kennerley, 2002, The performance prism: The scorecard for 

measuring and managing business success, Prentice Hall Financial Times London. 

Nidumolu, R., C. K. Prahalad, and M. R. Rangaswami, 2013, Why sustainability is now the 

key driver of innovation: Engineering Management Review, IEEE, v. 41, p. 30-37. 

Norman, R., 1970, A personal quest for methodology, Stiftelsen företagsadministrativ 

forskning. 



70 

 

 

Ocampo, L., V. G. Vergara, C. Impas, J. A. Tordillo, and J. Pastoril, 2015, Identifying critical 

indicators in sustainable manufacturing using analytic hierarchy process (AHP): 

Manufacturing and Industrial Engineering, v. 14. 

Ojanen, V., and O. Vuola, 2005, Coping with the multiple dimensions of R&D performance 

analysis: International Journal of Technology Management, v. 33, p. 279-290. 

Otley, D., 1999, Performance management: a framework for management control systems 

research: Management Accounting Research, v. 10, p. 363-382. 

Otley, D., 2007, Accounting performance measurement: a review of its purposes and 

practices, in A. Neely, ed., Business Performance Measurement: Unifying Theory and 

Integrating Practice: New York, Cambridge University Press, p. 11-35. 

Panizzolo, R., 1998, Applying the lessons learned from 27 lean manufacturers.: The relevance 

of relationships management: International Journal of Production Economics, v. 55, p. 

223-240. 

Parmenter, D., 2015, Key Performance Indicators (KPI) : Developing, Implementing, and 

Using Winning KPIs (3rd Edition): Somerset, Somerset, NJ, USA: Wiley. 

Pearce, D. W., 1990, Sustainable development : economics and environment in the Third 

World: London, London : Earthscan. 

Peter, H., H. Matthias, and R. Nick, 2004, Learning to evolve; A review of contemporary lean 

thinking: International Journal of Operations & Production Management, v. 24, p. 

994-1011. 

Pettersen, J., 2009, Defining lean production: some conceptual and practical issues: The TQM 

Journal, v. 21, p. 127-142. 

Piercy, N., and N. Rich, 2015, The relationship between lean operations and sustainable 

operations: International Journal of Operations & Production Management, v. 35, p. 

282-315. 

Pinheiro de Lima, E., S. E. Gouvea da Costa, and J. J. Angelis, 2008, The strategic 

management of operations system performance: International Journal of Business 

Performance Management, v. 10, p. 108-132. 

Pinheiro de Lima, E., S. E. Gouvea Da Costa, J. J. Angelis, and J. Munik, 2013, Performance 

measurement systems: A consensual analysis of their roles: International Journal of 

Production Economics, v. 146, p. 524-542. 

Pinheiro, d. L. E., E. G. d. S. Costa, and J. J. Angelis, 2009, Strategic performance 

measurement systems: a discussion about their roles: Measuring Business Excellence, 

v. 13, p. 39-48. 

Porter, M., 1996, America’s green strategy: Business and the Environment: A Reader, v. 33. 

Porter, M., and C. Van der Linde, 1996, Green and competitive: ending the stalemate: 

Business and the Environment, p. 61-77. 

Proudlove, N., C. Moxham, and R. Boaden, 2008, Lessons for Lean in Healthcare from Using 

Six Sigma in the NHS: Public Money & Management, v. 28, p. 27-34. 

Pulakos, E. D., 2009, Performance Management A New Approach for Driving Business 

Results: Performance Management - A New Approach for Driving Business: 

Hoboken, Hoboken : Wiley. 

Ragatz, G. L., R. B. Handfield, and T. V. Scannell, 1997, Success Factors for Integrating 

Suppliers into New Product Development: Journal of Product Innovation 

Management, v. 14, p. 190-202. 

Randell, G., 1994, Employee appraisal: Personnel Management, Oxford: Blackwell, v. 238, p. 

113. 

Riege, A. M., 2003, Validity and reliability tests in case study research: a literature review 

with “ hands-on” applications for each research phase: Qualitative Market Research: 

An International Journal, v. 6, p. 75-86. 



71 

 

 

Samsonowa, T., 2012, Industrial Research Performance Management: Key Performance 

Indicators in the ICT Industry: Key Performance Indicators in the ICT Industry: 

Heidelberg, Physica-Verlag HD, Heidelberg. 

Sari, R. P., 2015, Integration of Key Performance Indicator into the Corporate Strategic 

Planning: Case Study at PT. Inti Luhur Fuja Abadi, Pasuruan, East Java, Indonesia: 

Agriculture and Agricultural Science Procedia, v. 3, p. 121-126. 

Shah, R., and P. Ward, 2003, Lean manufacturing: context, practice bundles, and 

performance: Journal Of Operations Management, v. 21, p. 129-149. 

Shah, R., and P. T. Ward, 2007, Defining and developing measures of lean production: 

Journal of Operations Management, v. 25, p. 785-805. 

Sink, D. S., and T. C. Tuttle, 1989, Planning and measurement in your organization of the 

future, Industrial Engineering And Management. 

Standard, C., and D. Davis, 2000, Lean thinking for competitive advantage: Automotive 

Manufacturing and Production, v. 12, p. 1-3. 

Sundberg, K., 2014, How management control affects the implementation of strategies in a 

decentralized organization: Focus on formal and informal control in the case of Atlas 

Copco, 59-83 p. 

Susilawati, A., J. Tan, D. Bell, and M. Sarwar, 2013, Develop a framework of performance 

measurement and improvement system for lean manufacturing activity: International 

Journal of Lean Thinking, v. 4, p. 282-286. 

Sánchez, A. M., and M. P. Pérez, 2001, Lean indicators and manufacturing strategies: 

International Journal of Operations & Production Management, v. 21, p. 1433-1452. 

Taticchi, P., L. Cagnazzo, M. Santantonio, and F. Tonelli, 2010, A framework for 

performance measurement and management based on axiomatic design and analytical 

hierarchy process 

Business Performance Measurement and Management: New Contexts, Themes and 

Challenges, p. 229-240. 

Thibau, H., 2014, Product Company Nacka-Tierp-Hungary. Monthly report. Atlas Cocpo 

internal document., Atlas Copco: provided powerpoint. 

Thibau, H., 2016, Product Company Nacka-Tierp-Hungary. Organizational Structure. Atlas 

Cocpo internal document. 

Tyagi, S., A. Choudhary, X. Cai, and K. Yang, 2015, Value stream mapping to reduce the 

lead-time of a product development process: International Journal of Production 

Economics, v. 160, p. 202-212. 

Umit, S. B., S. C. Allan, and M. Liam, 1997, Integrated performance measurement systems: a 

development guide: International Journal of Operations & Production Management, v. 

17, p. 522-534. 

Vachon, S., and R. D. Klassen, 2008, Environmental management and manufacturing 

performance: The role of collaboration in the supply chain: International Journal of 

Production Economics, v. 111, p. 299-315. 

Vahlberg, R., 2015, Tierp operations. Atlas Cocpo internal document. 

Vahlberg, R., 2016, Interview. Round 1 Semi-structured interview. February 23. 

Voss, C., N. Tsikriktsis, and M. Frohlich, 2002, Case research in operations management: 

International Journal of Operations & Production Management, v. 22, p. 195-219. 

Wagner, M., and S. Schaltegger, 2004, The Effect of Corporate Environmental Strategy 

Choice and Environmental Performance on Competitiveness and Economic 

Performance:: An Empirical Study of EU Manufacturing: European Management 

Journal, v. 22, p. 557-572. 

Watson, R. T., M.-C. Boudreau, and A. J. Chen, 2010, Information systems and 

environmentally sustainable development: energy informatics and new directions for 

the IS community: MIS quarterly, p. 23-38. 



72 

 

 

Womack, J. P., 1990, The machine that changed the world : based on the Massachusetts 

institute of technology 5-million-dollar study on the future of the automobile: New 

York, New York : Rawson. 

Yin, R., 1994, Case study research: Design and methods . Beverly Hills, CA: Sage publishing. 

Yin, R. K., 2013, Validity and generalization in future case study evaluations: Evaluation, v. 

19, p. 321-332. 

Yin, R. K., 2014, Case study research : design and methods: London, London : SAGE. 

Zhu, Q., and J. Sarkis, 2004, Relationships between operational practices and performance 

among early adopters of green supply chain management practices in Chinese 

manufacturing enterprises: Journal of operations management, v. 22, p. 265-289. 

 

 



I 

 

 

Appendix A: Semi-structured interview template Round 1 
 

Goal of interview:  

To apprehend to what extent sustainability is incorporated in the performance measurement 

structure. 

 

Themes to discuss:  

 Performance measurement 

 Sustainability 

 

Individual level 

 Describe your role in the organization  

 Describe your responsibilities 

 Describe your mission/goals to fulfill 

 

Organizational level 

 Describe the role of your department/group/function in the organization.  

o How do you interact with other department/group/function in the organization 

 Describe your  department’s/group’s/function’s mission/goals 

o How do you measure the achievement of goals? (performance measure) 

 How often? 

o What actions are taken when the measure does not meet its goal? 

o What measures are depend on resources of other department/group/function 

 Describe how you work with sustainability 

o What are your goals? 

 How do you measure the achievement of goals? 

 Anything else you want to add? 
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Appendix B: Semi-structured interview template Round 2 
 

Goal of interview:  

To apprehend how the performance measurement structure is used to enable an incorporation 

of sustainability practices in operations?  

 

Themes to discuss:  

 Performance measurement usage and obstacles  

 

Organizational level 

 Which is the key performance objective you work towards? Why? 

 Which measures are used to for directing towards? 

o How do the measures work? 

o What are the obstacles for measuring? 

o Which factors affect the measure and to what extent? 

o Which actions do you take for ensuring that the measures meet the goals? 

 What is your mandate? 

 To what extent can you control resources / make decision? 

o Which measures for which you are responsible affect other 

departments/groups/functions? How do they affect? 

o Which measures for which you are not responsible for affect your 

department/group/function in the organization? How do they affect? 

o What would you change in the performance measurement structure? Why? 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


