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Sammanfattning 

Textilföretagen är enligt rapporter från Europeiska kommissionen utsatta för ett utmanande och kon-
kurrensutsatt marknadslandskap. En orsak som uppges är konkurrens från låglöneländer. Situationen 
har tvingat företag att förändra både företags- och logistikstrukturer genom off-shoring och outsour-
cing av tillverkningsmoment. Det innebär ett behov av att effektivisera, inte bara produktionsproces-
ser, utan också administration och utveckling. Inom andra industrisektorer, såsom bilindustrin, har 
man tillämpat och implementerat lean som ett sätt att effektivisera. Det har stöd i forskning, som även 
visar att organisationer kan öka effektiviteten genom att införa lean. Dock är lean, såväl inom textil-
sektorn som inom andra tillämpningar än tillverkning, fortfarande ett område där ytterligare forskning 
behövs. De forskningsluckor som lyfts fram finns inom tillämpningar av lean inom administration men 
också i att förstå hur anställda påverkas. Dessa luckor och brister utforskas i denna avhandling med 
hjälp av tre olika forskningsfrågor inom ramen för huvudsyftet: 

Att undersöka hur lean-principer och lean-metoder kan gynna textilföretag i managementavseende. 

Metodansatsen är i huvudsak abduktiv och kombinerar i projektet teori och konkreta observationer. 
Den innebär en arbetsform där teoribyggande sker parallellt med praktikutveckling, vilket innebär att 
organisationen utvecklas inom ramen för forskningsområdet. De insamlade empiriska data, som ligger 
till grund för analyser och slutsatser i avhandlingen, återfinns i de fyra artiklar som ingår i denna av-
handling. Två av artiklarna bygger på fallstudier och de två andra på aktionsforskning. Forskningskva-
liteten har säkrats framför allt genom att hantera och diskutera forskningspartiskhet och reaktivitet, två 
nyckelområden inom kvalitativ forskning. 

Den första forskningsfrågan diskuterar överförbarheten av lean till textilt management. Genom att 
jämföra två artiklar, III och IV, vilka innehåller studier från telekom- respektive textilsektorn, dras 
slutsatsen att resultaten är likartade. Likheterna återfinns i både ett affärsperspektiv och ett medarbe-
tarperspektiv. Det fanns även motstridiga resultat, vilka dock inte kunde ses bero på de två olika sek-
torer i vilka studierna genomförts. Resultaten stödjer därmed slutsatsen, både genom fakta i denna 
avhandling och genom tidigare forskning, att lean är överförbart till verksamhet inom textilt manage-
ment. Artikel I undersöker lean i ett värdeflödesperspektiv och relationen mellan leverantör och fokus-
företag, utgående från den andra forskningsfrågan. Merparten av tidigare forskning beskriver att en 
implementation av lean hos leverantörer förbättrar deras prestationsförmåga. Denna slutsats stöds av 
resultatet och slutsatserna i artikel I, där införandet av lean förutom att ge bättre leveransprecision 
också startade strukturella förändringar hos leverantörerna. Möjligheten och viljan att arbeta med leve-
rantörer i ett textilt sammanhang finner också stöd, då återförsäljare värdesätter en relation med sina 
leverantörer. Det är dock viktigt att notera att logistikforskning visat att lean i flera fall inte är bäst 
lämpat utan att en kombination av agile och lean är bättre för att skapa en stark försörjningskedja. 
Sammantaget stödjer detta en slutsats att lean kan gynna och förbättra den textila värdekedjan men 
kräver anpassning. Den tredje forskningsfrågan berör lean i administrativa processer, vilket behandlas 
i artiklarna II, III och IV. De sammanlagda resultaten från dessa artiklar leder till slutsatsen att admi-
nistrativa processer, med fokus på textilrelaterad verksamhet, påverkas positivt genom tillämpning av 
lean, från både ett medarbetar- och ett affärsperspektiv. I ett medarbetarperspektiv kunde förbättringar 
på flera områden noteras. Förbättringar av prestationer, samarbete, kommunikation och informations-
spridning i teamen var de mest framträdande. Förändringar avseende arbetsrelaterad stress konstatera-
des också, men resultaten var inte entydiga utan två fall påvisade ökad och ett fall minskad arbetsrela-
terad stress. Från ett affärsperspektiv påvisade resultaten minskade slöserier, vilket kan ge kostnadsre-
duktion och effektivitetsförbättringar, samtidigt som de två fallen i textilsektorn också uppvisade 
bättre leveransprecision av arbetsuppgifter och transparens i resursanvändande. 



 
 

Vid summering av resultaten med fokus på textilt management blir slutsatsen att lean är en katalysator 
för förbättring. Forskningen inom ramen för denna avhandling skapar användbara insikter i hur lean 
påverkar företag och medarbetare från ett teamperspektiv och bidrar med ytterligare kunskap om lean 
utanför tillverkningsmiljöer. För praktiken kan forskningen stötta i fråga om förståelsen för hur lean 
kan tillämpas utanför tillverkningsprocesser och vilka effekter det kan ge. Resultaten kan också ge 
stöd i strategiska beslutsprocesser om att uppnå affärsmässiga förbättringar.  

Fortsatt forskning bör innefatta studier av hela organisationer avseende textilt management. De mot-
stridiga resultaten beträffande arbetsrelaterad stress behöver undersökas ytterligare för att förstå hur 
sådan kan minskas eller elimineras.   



 
 

Abstract 

Reports from the European Commission point out a difficult financial landscape and competitive mar-
ket for textile companies. Increased competition from low-wage countries is one cause. This has 
forced changes to both the companies’ structure and the supply chain, like off-shoring and outsourcing 
of manufacturing activities. The new structure means that companies have to address efficiency in 
areas like support processes and development. To address this, other industry sectors, such as automo-
tive, have explored and implemented lean. Research confirms that organizations can increase perfor-
mance by introducing lean. However both in the textile sector and generally in settings outside manu-
facturing several researchers have identified research gaps, both in terms of administrative applications 
and how employees are affected. These gaps are explored in three different research questions support-
ing the following main purpose: 

To explore how lean principles and methods, from a textile management perspective, can benefit tex-
tile companies  

The research methodology aligns to an abductive research approach, merging theory and real-life ob-
servation throughout the project. This approach also supports a close connection between theory-
building and practice development. The empirical data, from which the analysis and conclusions are 
made, is gathered in four appended papers. Two of them use a case study methodology, one a single 
case study approach and one a multiple-case study approach, respectively. The two other papers use an 
action research approach. The research quality has been demonstrated mainly by addressing issues 
related to research bias and reactivity, two key areas in qualitative research.  

The first research question discusses the transferability of lean into a textile management context. By 
comparing the results from paper III and IV, which consist of studies from the telecom and textile 
sectors, it is concluded that the results are similar. The similarities are found in both the employee 
perspective and the business perspective. Conflicting results are also found but cannot be connected to 
different contexts. The result, supported by previous research, establishes the conclusion that lean is 
transferable into a textile context. Paper I explores the value chain perspective and the relation be-
tween a focal actor and supplier actors by endorsing lean at the supplier actor, which is the focus of the 
second research question. Previous research suggests that implementing lean at a supplier actor will 
result in better performance. This is supported by findings within this research. In the textile value 
chain retailers value the relation with suppliers, which can constitute a base to transfer similar ways of 
working into the textile value chain. Previous research in textile value chains suggests that a mere lean 
approach is not a perfect fit, but a mix of lean and agile can be. This supports a conclusion that lean 
can be an enabler in the value chain perspective, but that it needs adaptation. The third and final re-
search question discusses the adoption and application of lean in administrative processes. Papers II, 
III and IV together present data to discuss this area. The result suggests that benefits from both a busi-
ness and an employee perspective can be achieved. Better communication and information in teams, 
increased team performance, increased team collaboration and changed work-related stress level were 
documented. With regard to changed stress levels, two studies pointed towards an increase, while the 
third suggested decreased stress levels. In the business perspective reduction of waste could be con-
nected to the changes in all cases. In the two studies in the textile sector, better delivery precision and 
transparency of how resources are used could also be related to the lean implementation. 

Concluding the results shows that lean can serve as an enabler for the textile sector, applied in a textile 
management context. The research provides useful insights of effects due to lean intervention and also 
adds to the lean research body beyond a manufacturing context. From a managerial implications stand-



 
 

point the research supports companies regarding both how to apply lean outside production and what 
effects that it can result in. It can also serve as a guideline at a strategy level on how to achieve busi-
ness improvement. Future research is needed at system level with a scope of an entire company, since 
this research has explored lean at a minor scale. Also conflicting findings connected to changed work-
related stress levels were found regarding the employee perspective. This needs to be explored further 
to understand how possibly increased stress can be reduced or eliminated.
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1 Introduction 
Chapter 1 gives a background which describes and discusses the importance of this research. It con-
tains a description of problems in the textile sector and presents some of the existing research gaps in 
a lean context. The two areas are connected and the chapter presents a purpose and scope, merging 
the lean-related research gaps with the research gaps in the textile sector, focusing on the textile 
management domain. 

1.1 Background 
The market can be a difficult landscape to handle for any company, and the ability to adapt to new 
events and trends is essential to be successful, stay competitive and increase the margins. The need for 
flexibility to handle the changing business environment is therefore high. The owners, shareholders, 
are in many cases demanding constant profit from investments, sometimes focusing long-term and 
sometimes short-term. Owners such as venture capital companies might not tolerate low return and 
push the enterprises to find ways to increase profit margins for better return of investment. Either 
companies prevail and handle the challenges or they perish and go bankrupt or operate an ever declin-
ing business. Organizations are struggling, facing challenges by customer-driven and global competi-
tive markets (Bahmu & Sangwan, 2014). Reports from the European Commission, such as the annual 
report on European small and medium enterprises, stress issues of difficult market-place and financial 
terrain (European Commission, 2014).  

Most of the industry sectors have experienced crises which have had impact and driven the need for 
change. The textile sector is not different, and as one of the oldest industry sectors it has experienced 
several crises (European Commission, 2009). Increased competition in the market resulted in the out-
sourcing of manufacturing to low-wage countries (European Commission, 2009), and in some cases 
venerable businesses went bankrupt in facing changing market demands (Pal, 2013). The textile indus-
try has lost one third of manufactured volume and jobs during a ten-year period starting from 1996 
(European Commission, 2009). But still today the textile industry is among the largest branches in EU, 
representing 6% of the employment in manufacturing and 4.2% of merchandise exports (Euratex, 
2015), establishing it as an important part of the European economy. The challenges and changes have 
resulted in structural changes, focusing among other things on productivity improvements and intro-
duction of new strategies for the European textile sector (Adinolfi & Andersen, 2011). Companies 
have pursued cost reduction oriented strategies, but this has not been sufficient to halt a declining 
trend for textile industry in Europe. The future challenges with respect to needed internal changes in 
textile companies are still primarily concerning enhanced productivity, but also the human capital 
(Adinolfi & Andersen, 2011).  

Companies and organisations try to develop the business, using different methods, tools and strategies 
to handle challenges like those presented above, Contemporary research discusses several different 
concepts to maintain and improve business efficiency. Among these, lean is one of the most prominent 
concepts as a way to pursue effectiveness in business processes (Emiliani et al., 2007; Nicoletti, 2013). 
The aim of lean is to be responsive to customer demands by reducing waste in the organization, hence 
pursuing a low cost (Bahmu & Sangwan, 2014). Lean as a concept is however more than a cost-
cutting strategy and contains both organizational learning and improvement programmes and struc-
tures. It can also support quality improvements and quality structures (Petersen, 2009). Since lean 
manufacturing was popularized in the book The Machine That Changed the World (Womack et al., 
1990) the concept has increasingly attracted attention. One reason is the benefits, or business im-
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provements, that researchers as well as practitioner connect with lean. The study resulting in the book 
points out key differences that made Japanese automakers more competitive than their European and 
American counterparts. This fact brought the attention of senior management, since the performance 
gap was a business risk. A company pursuing a lean strategy will tend to achieve improvements on 
business performance parameters, such as delivery speed and reliability, quality and cost (Hallgren & 
Olhager 2009; Narasimhan et al., 2006), resulting in a possible competitive advantage. Research find-
ings suggest also at a plant level that lean is an advantage (Shah & Ward, 2003). Endorsing lean in a 
supply chain perspective by involving the supplier base will also support improvements and better 
performance (Cudney & Elrod, 2011).  

To pursue lean and create a successful lean initiative is however not a simple task. Many companies 
fail during the journey, since they view lean only as cost-cutting programme (Mann, 2009). Short term 
financial goals established and endorsed from stockholders to cut cost are one of the causes of this 
problem (Emiliani, 2006). Lean needs to be adopted as a long-term journey, changing among other the 
culture in the company (Bashin & Burcher, 2006). The involvement of senior management, and the 
way they support the organisation, are also important factors in lean implementation and can be anoth-
er source of failure (Halling 2013; Renström, 2014). A key understanding is that there is no standard 
formula for implementing lean in a company (Bashin, 2012), and one possible reason is the need for 
adaptation. Historically, lack of adaptation has been a source of failure in implementing quality man-
agement concepts, such as total quality management (Dahlgaard & Dahlgaard-Park, 2006). The inter-
est of lean is not only connected to automotive and manufacturing, where it has its origin; other indus-
try sectors have during the past years started to pursue lean initiatives, e.g. healthcare (Souza, 2009), 
construction (Jörgensen & Emmitt, 2008) and public (i.e. governmental) (Radnor & Walley, 2008) 
sectors among others.  

Despite the fact that the textile sector is one of the oldest industries and as mentioned an important part 
of the European Union’s economy (Eurotex, 2015), there is a lack of research exploring lean in a tex-
tile context. Literature reviews only identify three publications in this context (Bhamu & Sangwan, 
2014). Hodges et al. (2011) also claim that lean is not widespread in the textile sector but nevertheless 
applicable in a textile setting. With the textile sector’s focus on finding ways to improve productivity 
and efficiency, yet unexplored possibilities with lean pose an interesting research gap. 

The textile sector, for example in Sweden, has been a subject for outsourcing and off-shoring since 
several decades. Outsourcing and off-shoring activities change the landscape of the companies. De-
sign, support and other logistics operations remain, while production is moved. Formerly internal op-
erations are today carried out by other companies and/or in other parts of the world. These activities 
create supplier/focal company relations, stressing the importance to address the supplier as part of a 
lean initiative, as suggested by Bashin & Burcher (2006), or indeed to address the full supply chain 
(Naylor et al., 1999). This also suggests that to work with cost reduction and improvements, other 
processes than manufacturing need to be in focus even more. In general the administrative process or 
service process of companies often represents a context with large possibilities for improvements (Hy-
er & Wemmerlov, 2002; Tiplady 2010). Both Pullan et al. (2013) and Bicheno (2008) claim that an 
application of lean beyond a manufacturing context is possible, suggesting possibilities of a transition. 
The textile sector’s need for productivity improvements and a structure to maintain other activities 
than manufacturing in Europe supports an argument that this transition is important also for the textile 
industry. The companies need to improve all processes, also the way of handling and controlling pro-
cesses, i.e. the management process.  
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One issue is that lean in a context outside production has no clear definition, such as lean service (Sua-
rez-Barraza et al., 2012). Bicheno (2008) views lean as all activities that support the creation of a 
product representing value for the customer, and where all support processes are included. As there is 
no clear definition of textile management, in this research it will be defined as follows: 

“Organizing, controlling and planning of all different processes needed to create customer value in 
the company and its partners in the textile value chain” 

According to literature reviews the main bulk of lean-related research covers and addresses manufac-
turing processes in different contexts (Bhamu & Sangwan, 2014), and there are guidelines and effects 
that describe what companies can expect from pursuing lean in this context. The service or administra-
tive part of the company is however different. The processes outside production pose challenges, since 
they often have larger variation than within production (Bicheno, 2008). Another fact is that these 
processes are not often as visible as in manufacturing, since it in many cases consists of information 
flows or similar elements. Elements of lean, such as Total Productive Maintenance (Petersen, 2009) 
and Just-in-Time (Petersen 2009), have in a manufacturing context been researched, but in their appli-
cation in administrative flows they still pose research gaps. Even if it is clear that a lean initiative 
needs to cover the whole organization, it is important to understand how lean elements can be adopted 
and applied in contexts outside production to support the transition from a manufacturing context and 
hence support an implementation of lean in the whole organization. The value stream perspective is in 
this aspect important, and companies need to adopt it (Bashin & Burcher 2006) and disregard the func-
tional perspective (Mann, 2009). Further, it is also important to expand lean outside the company’s 
boundaries and include also suppliers in the lean initiative. There are still domains within lean that 
need further investigation, as among others Marodin & Saurin et al. (2013) suggest. Cudney & Elrod 
(2011) and Arlbjørn & Freytag (2013) suggest that additional research is needed regarding the ad-
ministrative flows of companies, and the latter also suggest that the effects in this context need to 
be understood.  

1.2 Purpose and research question 
As noted in the introduction, manufacturing in textile companies has in several cases been off-shored 
or outsourced to low-wage countries, while administration, development and other service-associated 
functions are still operated from a European base. If companies are to continue to work with increased 
efficiency, they cannot have only an internal manufacturing perspective. They must also pay attention 
to the internal functions, such as administration, development, service and support, which remain 
within the company. This also suggests that a value stream perspective is important, since production 
is not part of the organization any more. Hence a supplier/focal company relation has been created 
when the production is external. Reports from the European Commission suggest the need for produc-
tivity improvements and that the efforts so far have not been enough in textile companies (Euratex, 
2011; European Commission, 2009). Despite the fact that lean is connected to productivity improve-
ments (Narassimhan et al, 2006; Hallgren & Olhager 2009; Nicoletti, 2013), the implementation level 
in textile companies is low (Hodges et al., 2011), and both in a service (Marodin & Saurin et al., 2013) 
and an administrative context (Arlbjørn & Freytag, 2013) research gaps still remain. Merging the 
need to explore lean in a textile context, to support the industry’s necessity to improve and create bet-
ter efficiency, with the need to explore lean in a context outside manufacturing creates research gaps 
that this thesis addresses. The main purpose thus emerges as follows: 

To explore how lean principles and methods, from a textile management perspective, can benefit tex-
tile companies  
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To be able to meet this purpose, three different research areas are identified, based on previously dis-
cussed gaps and challenges, which are presented in figure 1. The first area comprises the actual trans-
ferability of lean from a generic or a different context into a textile context. The second area relates to 
the value stream perspective and the supplier/focal company connection. The third area addresses the 
adaption of lean in support processes. 

The three areas thus generate three research questions to be addressed in this report.  

 

Figure 1. The three different research areas identified. 

RQA: Are lean principles and methods from other industry sectors transferable into a textile context? 

The first area to understand is the transferability of findings related to lean from another context into 
textile. The need for adaptation rather than a generic lean implementation model (Bashin, 2012) estab-
lishes this as a key issue. Without understanding the possibility of transferability it is not relevant to 
elaborate and discuss lean in a textile context.  

RQB: How can lean thinking be applied to suppliers to improve the supply chain for textile compa-
nies?  

The second area focuses on the value stream perspective. Reports suggest that retailers in textile sup-
ply chains view long-term relationship with suppliers as beneficial (Keenan et al, 2004), and the sup-
pliers need to be part of any lean initiative (Bashin & Burcher 2006). Therefore it is important to un-
derstand if and how suppliers can be more integrated in the supply chain to increase efficiency. Re-
search suggests that suppliers developing lean practices are likely to perform better than those that do 
not (Cudney & Elrod, 2011), which suggests that this connection is important also for the textile in-
dustry. 

RQC: How can lean principles and tools be applied in textile companies in support processes and what 
effects are achieved? 
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The third area addresses the adaption of lean in support processes. There is a lack of both general lean 
research beyond manufacturing (Cudney & Elrod, 2011; Marodin & Saurin 2013) and research in a 
textile context (Bhamu & Sangwan, 2014; Hodges et al., 2011). This suggests an interesting research 
area to understand how lean can be applied and what effects it will generate in a textile service context 
as well as a general context.  

1.3 Thesis structure  
The thesis is structured as follows, 

Chapter 1, Introduction - Chapter 1 gives a background to the selected research area and describes 
and discusses the importance of this research. It contains a description of problems in the textile sector 
and presents some of the existing research gaps in a lean context. The two areas are connected and the 
chapter presents a purpose and scope, merging the lean-related research gaps with the research gaps in 
the textile sector, focusing on the textile management domain. 

Chapter 2, Theoretical framework - Chapter 2 describes relevant research connected to the selected 
research area. It contains a brief general presentation of lean development and presents business ef-
fects and human performance connected to the application of lean. Moreover, lean’s relation to other 
management concepts is described, while also presenting a brief view of lean research outside produc-
tion. The chapter ends with a brief state of the art review of lean research in the textile sector with a 
focus on textile management. 

Chapter 3, Methodology - Chapter 3 contains a description of the methodology of the research. It 
explains the research structure and the process, including the choice of two principal methods of inter-
active research and case study. A description of the general research approach and research process is 
presented, along with an overview of how the different papers connect. Included are also a presenta-
tion and discussion of data sampling and collection, i.e. selection of companies included in the re-
search. Since research by qualitative methods, such as case studies and interventions studies, is in fo-
cus these are highlighted in this chapter. The chapter ends with a discussion of validity and reliability 
of the data. 

Chapter 4, Summary of appended papers - Chapter 4 presents a summary of each of the appended 
papers and their contribution as standalone research topics, as well as how each paper contributes to a 
unified result in the textile management area. Focus is given to exploring the research gaps of lean 
outside a production context, using case studies and intervention studies in three different industry 
sectors, telecom, automotive and textile. Three papers explore lean within support processes and the 
forth focuses on lean in a supplier/focal company relation.  

Chapter 5, Discussion - Chapter 5 contains a discussion and answers to the three research questions. 
The first area addressed is the possibility to tailor lean to a textile context, using the research findings 
from the appended papers. Findings from internal and supply chain perspectives are also discussed in 
this chapter, related to the three research questions. The chapter is concluded with a general discussion 
of lean as an enabler in the textile sector, weaving the different parts together according to the purpose 
of the dissertation.   

Chapter 6, Conclusion - Chapter 6 presents the conclusions of the research with focus on three dif-
ferent elements: adaption to textile management, lean beyond the company borders, and the internal 
perspective. Based on these conclusions several different implications from both a practitioner and 
academia perspective are identified and presented. For a more thorough understanding of lean in a 
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textile context and especially in an employee perspective, further research is needed. This is discussed 
at the end of the chapter. 

Chapter 7, References 

1.3.1 Appended papers 
The following papers are appended and form the foundation in this licentiate dissertation thesis: 

Paper I 
How to integrate suppliers by training in lean thinking - Andersson, R., Manfredsson, P.  
& Torstensson H., Proceedings of the 16th QMOD-ICQSS, Quality Management and Organizational 
Development Conference - International Conference Quality and Service Sciences, Portorož, 4-6 sept 
2013 

The authors defined and conducted the studies together. The authors also wrote the paper togeth-
er. Manfredsson presented the paper at the conference.  

Paper II  
Preventive maintenance is an enabler for operation excellence in support processes - Andersson, R., 
Manfredsson, P. & Svensson, V., Proceedings of the 17th QMOD-ICQSS, Quality Management and 
Organizational Development Conference - International Conference Quality and Service Sciences, 
Prague, 3-5 sept 2014 * QMOD Best Paper Award 2014  

Manfredsson designed the study and conducted the main part of theoretical studies. Andersson 
conducted the interviews, and the authors together performed the analysis. Manfredsson au-
thored the main part of the paper, while Svensson and Andersson provided feedback and reviews 
of the paper.  

Paper III 
Agility enabling lean: A team based method for flexibility and structure - Manfredsson, P., Göbel, H. 
& Torstensson H., Proceedings of the 17th QMOD-ICQSS, Quality Management and Organizational 
Development Conference - International Conference Quality and Service Sciences, Prague, 3-5 sept 
2014  

Manfredsson designed and performed the study and is the principal author of the paper, while 
Göbel and Torstensson acted as reviewers and gave feedback during the study. 

Paper IV 
Textile management enabled by lean thinking: A case study of textile SMEs - Manfredsson, P. (2016). 
Production planning and control, in press 

Manfredsson independently planned and conducted the empirical studies and authored the paper. 
The supervisors contributed with feedback and acted as reviewers of the paper.  
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2 Theoretical framework 
Chapter 2 describes relevant research connected to the selected research area. It contains a brief 
general presentation of lean development and presents business and human effects connected to the 
application of lean. Moreover, lean’s relation to other management concepts is described, while also 
presenting a brief view of lean research outside production. The chapter ends with a brief state-of-the-
art review of lean research in the textile sector with a focus on textile management. 

2.1 The development of lean 
What is Lean? This is probably a question that many researchers have reflected upon, while delving 
into existing research and other sources of information. The term lean was first used by Krafcik in 
1988, where Toyota Production System and Fordism were differentiated as production systems by 
using the terms buffered and lean production systems. It was later used and elaborated in the book 
“The Machine That Changed the World” written by Womack et al. (1990), where the term lean pro-
duction was widely spread. Both these publications were made on the basis of the IMVP study, the 
purpose of which was to make the US automotive industry more competitive. In the study it was iden-
tified that Japanese manufacturers had higher performance than their American and European counter-
parts. The book had a big impact, since it highlights these performance gaps (Hines et al., 2004) and 
has managed to catch the attention of Western manufacturers to the differences. 

The meaning of the term has since become illusive, and during the years from 1988 until today there 
have been many publications on the subject (Brännmark, 2012). There is no coherent definition of the 
term lean (Papadopoulou & Özbayrak, 2004; Holweg, 2007; Pettersen 2009), and a possible contrib-
uting reason is that the concept of lean has developed over time (Hines et al., 2004). The usage of the 
word lean as of today in different contexts has become more or less ubiquitous, which also may con-
tribute to a definition problem. Using the search term lean in Google and databases results in many 
different situations, where the word lean is used, as is pointed out by Modig & Åhlström (2011). Vari-
ous researchers have tried to address lean by different definitions. Hence, there are several different 
definitions of lean in publications; three of them are presented below. 

“Leanness means developing a value stream to eliminate all waste, including time, and to ensure a 
level schedule.” Naylor et al. (1999) 

“A philosophy that when implemented reduces the time from customer order to delivery by eliminating 
sources of waste in the production system” Liker (1996) 

“Production is lean if it is accomplished with minimal waste due to unneeded operations, inefficient 
operations, or excessive buffering operations”  Narasimhan et al. (2006) 

To conclude from these three different definitions of lean, they summarize lean in a context, where the 
main objectives of lean are the elimination of waste and the focus on customer value (Hines and Tay-
lor, 2000; Hines et al., 2004). In the book “Lean thinking – Banish waste and create wealth in your 
company” Womack & Jones (2010) also define five main principles for “lean” companies drilling 
down the philosophy of lean. 

1 Specify what does and does not create value from the customer’s perspective and not from the 
perspective of individual firms, functions and departments. 

2 Identify all the steps necessary to design order and produce the product across the whole value 
stream to highlight non value adding waste. 
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3 Make those actions that create value flow without interruption, detours, backflows, waiting or 
scrap. 

4 Only make what is pulled by the customer. 

5 Strive for perfection by continually removing successive layers of waste, as they are uncovered. 

The idea is that by working according to these principles businesses can become lean or introduce lean 
as part of their mode of operating. Hines et al. (2004) argue that lean production should be used at a 
shop floor level (operational), and lean thinking should be used at a strategic level in a business to 
make lean more generic. In a study by Pettersen (2009) a number of articles on lean have been studied 
and analysed with statistical tests to arrive at what Pettersen calls a “reasonably consistent concept”. 
He concluded that Just-in-time, resource reduction, improvement strategies, defects control, standardi-
zation and scientific management techniques are elements in a definition of lean.  

Trying to merge the different views and definitions of lean, Arlbjørn et al. (2011) suggest a model 
with three different levels, based on (1) philosophy, (2) principles and (3) tools and techniques accord-
ing to figure 2. 

 

Figure 2. Lean at three levels (Arlbjørn et al., 2011). 

But, if lean were as simple as to follow the five principles, more organizations would most likely be 
lean, but this does not seem to be the case. Instead, many companies fail in their implementation 
(Bhasin & Burcher, 2006; Emiliani, 2006). Lean implementation is not easy; a business needs to see it 
as a long-term journey and make cultural changes, not merely try to implement small parts if it is to be 
successful (Bashin & Burcher, 2006). In many cases only tools that are defined as lean are implement-
ed in a business in the pursuit of effectiveness, a possible result of that companies fail to see the sys-
tem that constitutes TPS at Toyota and instead see the tools and practices (Spear & Bowen, 1999). 
Even if some improvements can be obtained by these tools and methods, many other parts are lost as a 
result and thereby also performance improvements. In the pursuit of increased efficiency managers 
often forget the employees in adoption of lean or neglect them on behalf of cost savings (Emiliani, 
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2011). In the Toyota production system respect for people is a key element (Renström, 2014), which is 
missing in the model proposed by Arlbjørn et al. (2011). This understanding is important, and the em-
ployees must be a central part of a lean implementation if it is to be successful. In this journey the 
leaders/managers and their involvement are keys, since this is a major source of failed lean implemen-
tation (Mann, 2009). Not only will neglecting the employees result in operational losses, as suggested 
by Longoni et al. (2013), but it will also affect employees negatively. Edman (2009) states in his re-
search that “employee satisfaction is positively correlated with shareholder returns”, which supports 
the idea that the employees are not only resources like no other but are and should be a central part of 
the operation. The model by Arlbjørn et al. (2011) must therefore be complemented at a philosophy 
level with respect for people and also at a principle level with the learning organization and the devel-
opment of employees and the leaders. 

The concept lean is today well spread within the automotive industry (Brännmark 2012), and there is a 
focus on using lean production in the industry (Johansson & Abrahamsson 2009; Börnfelt, 2006). 
Brännmark (2011) points out several initiatives that have supported and impacted the implementation 
of lean production within the automotive industry in Sweden and mentions “produktivitetslyftet” and 
“prodesign”. Lean has today expanded beyond a manufacturing context into other organizations and 
industries (Arlbjørn & Freytag, 2013; Renström, 2014). One example is healthcare were lean has 
been applied, using the term lean healthcare instead of lean production (Mazzocato et al, .2010). Also 
businesses within the public sector have started to apply lean production, but there is less research in 
these areas than in the automotive area (Brännmark, 2011).  

2.1.1 Lean beyond manufacturing 
The most prominent areas in lean research are within manufacturing and automotive (Bhamu & 
Sangwan, 2014; Jasti & Kodali, 2015), but sectors, such as healthcare (Souza, 2009), construction 
(Jörgensen & Emmitt, 2008), and the public sector (Radnor & Walley, 2008), are progressing. Lean 
outside production, among other called lean service, is most prominent in healthcare (Suarez-Barraza 
et al., 2012), and lean outside manufacturing presents a growing field of research. The focus to explore 
lean only in a manufacturing context shifted in the early 2000s towards contexts outside production 
(Stone, 2012). There are many different names like lean service, lean healthcare or other, but the 
names, like lean service, have no unified definition (Suarez-Barraza et al., 2012). Lean is also explored 
in different contexts as structuring of work environments (Knight & Haslam, 2010; Danielsson, 2013), 
software development (Poppendick & Poppendick, 2003) and product development (Pullan et al., 
2013). This addresses the transition of lean outside a production context and is also natural, since lean 
must address the whole organization (Mann, 2009) and the whole value chain or supply chain (Naylor 
et al., 1999). The interest to move beyond a production context is also due to the need to increase 
productivity or efficiency in the support processes of companies. The office process of companies is 
often an area, where major opportunities to reduce cost, i.e. unnecessary activities exist (Hyer & 
Wemmerlov, 2002; Tiplady 2010).  

The transition from the general level is important but not without difficulty. The translation and local 
adaption is important, and the balance of local adaptation or translation towards keeping the core phi-
losophy of lean is key in order to be successful in a lean implementation (Andersen & Røvik, 2015). 
Yet, similar to manufacturing environments, lean transitions are more likely to succeed if the strategy 
is aligned throughout the whole enterprise (Stone, 2012). It is important to understand that implement-
ing lean in a service organization is a large-scale mission (Malmbrandt & Åhlström, 2012), needing a 
long-term focus (Delgado et al., 2010; Radnor, 2010). In this respect and in connection to manage-
ment, no major difference exists; its commitment is important (Delgado et al., 2010; Radnor, 2010), as 
is the involvement of the employees in lean implementation (Malmbrandt & Åhlström, 2012). There 
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are also differences comparing manufacturing to other environments, such as healthcare and public 
service, which need to be considered. One key difference is variation. In an office context there is a 
higher degree of variation than in a manufacturing context (Bicheno 2008; Chen & Cox, 2012). In-
volvement of customers in the service process is more frequent and high (Nie & Kellogg, 1999). Since 
lean strives for stability (Andersson et al., 2006) these process attributes suggest that a mere copy-
paste process will not work. Radnor (2010) discusses that in public administration the concept of 
standardization is challenging, as well as the definition of customer value, due to differences. The 
main differences seem to be related to language and understanding rather than to the core principles of 
lean (Radnor, 2010). Within healthcare there is also differences discussed, where one example is the 
handling of errors. In manufacturing these can be handled afterwards, which is not possible in 
healthcare (Wickramasinghe et al., 2014).  

Also in a supply chain context there are more challenges to handle due to the need to interact outside 
the own company boundaries. Research suggests that to work both upstream and downstream with 
new techniques, it is important to make it efficient (Goldratt & Cox, 2004). Especially the involvement 
of suppliers is frequently pointed out as a key to involve in lean initiatives (Petersen 2009, Bashin & 
Brucer, 2006). How this cooperation is carried out seems to differ in practice. In terms of training and 
education, different approaches can be found where either focal company employees, consultants or 
others are used (Cudney & Elrod, 2011). Japanese automobile makers, as an example, engage in long-
term relationships, where they focus on developing lean capabilities together with the supplier actors 
(Liker & Wu, 2000). Toyota, for instance, takes an active role in supplier development and supports as 
well as teaches the suppliers lean practices (Marksberry, 2012). Smaller suppliers, categorized as 
SME, have issues compared to larger companies in terms of resource and competence constraints, 
which form barriers to change and to adaption of new tools. Research suggests that lean activities will 
strengthen the supply chain (Cudney & Elrod, 2011; Wu, 2003).  

2.2 The effects of lean 
The effects of lean are mostly discussed from a business perspective, but there is also research regard-
ing the employee perspective. The business perspective focuses on performance of supply chains or 
operations in terms of key performance parameters, in connection to customers or shareholders. The 
employee perspective is focused on how their work environment changes and what effects humans in 
the lean system experience.  

2.2.1 The human side of lean  
Attempting to adopt lean is a challenge for many organizations, and the key in this implementation are 
the people and leaders in the organization. In the pursuit of increased profits and cost cuts, companies 
try to implement lean, using tools and methods, but disregard the system of lean and maybe more im-
portantly, the human side of lean, captured in the principle “respect for people” (Emiliani, 2011). As a 
consequence, the humans in the system are forgotten or neglected (Emiliani, 2011), and also in re-
search the human side is still regarded as a void within lean literature (Stone, 2012). Key areas of any 
lean intervention are cultural change (Bashin & Brucher, 2006), long-term effort and commitment of 
the management (Mann, 2009), which argues for the importance of respect for people’s ideas. This 
effort involves the whole organization, and several of the management principles in Toyota, described 
by Liker (2004), emphasize the human side and the focus on the employees in lean. The employees are 
also by Petersen (2009) defined as a key area within lean, named human resource management. Ne-
glecting the employees can result in operational losses (Longoni et al., 2013), reducing the effect of 
possible advantages gained by a lean implementation.  
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The effects of lean implementation from an employee and team perspective were concluded by Wom-
ack, Jones & Roos (1990) to be positive within several areas, such as reducing stress and job enlarge-
ment. That lean can have positive employee effects is supported by Brännmark & Håkansson (2012) 
and Parker (2003), even if they conclude that it is alongside negative effects. To create positive em-
ployee effects, the implementation strategy is an important factor (Hasel et al., 2012), and a possible 
way to create positive employee effects is for management to secure positive effects on job autonomy, 
skill use and participative decision in the lean implementation (Parker 2003).  

In other cases the positive effects of lean from an employee perspective are challenged and Lands-
bergis et al. (1999) conclude that the connection between lean production and empowerment have little 
evidence within the automotive industry. Employees in companies with a lean approach in many cases 
tend to experience an increased workload and impoverishment of work tasks, as well as increased 
work-related stress and increased control and supervision (Börnfelt 2008, Mehri 2006). Negative ef-
fects can in some cases be reduced, as Brännmark & Håkansson (2012) argue, if an ergonomic inter-
vention programme is applied in parallel with the lean implementation. Further, Hasle et al. (2012) 
conclude that lean and work environment are closely connected and that lean have both positive and 
negative impact, but that the relationship between lean and the work environment is complex. Yet 
there are few articles describing the positive effects of lean (Arlbjørn & Freytag, 2013), while a major-
ity of articles focus on negative aspects (Hasle, 2014). 

Lean has also been applied as a way to structure the physical work environment. In this context lean 
has been proposed to increase efficiency by adapting what is defined as a neo-taylorist approach (Dan-
ielsson, 2013) in the office environment. However negative effects are achieved if a sterile environ-
ment is created. These negative impacts are linked to both decreased productivity and decreased well-
being of the employees (Knight & Haslam, 2010). It is of course arguable and open for interpretation 
what is lean and not, due to lack of definition. Still, if using lean as an outspoken strategy, and if this 
means creating a standard environment ending up in a sterile work environment, it will impact em-
ployees’ job satisfaction in a negative way.  

2.2.2 Business effects of lean thinking 
Lean was coined when comparing different production systems, where the lean system was seen as 
better performing than a production system using buffers. Using Krafcik’s (1988, pp 51) findings it is 
concluded, based on data from the IMVP studies, that “Lean plants are more capable of simultaneous-
ly achieving high levels of productivity, quality and mix complexity”. Following this study there is a lot 
of research to establish whether lean production is beneficial for a company (Womack et al., 1990; 
Börnfelt 2008; Johansson & Abrahamsson 2009; Brännmark 2011). The current research reports both 
advantages and disadvantages of lean (Brännmark, 2011). 

Research points to the fact that lean production tends to have a positive impact on business perfor-
mance parameters, such as delivery speed or reliability, quality and cost (Hallgren & Olhager 2009; 
Narassimhan et al., 2006). Also in smaller companies, categorized as SMEs, there is a strong relation-
ship between operational performance and strategic collaboration and lean practices (Koh et al., 2007). 
Further, in a supply chain context, lean is suggested to bring improvements and strengthen the supply 
chain. Suppliers that develop lean practices will on average perform better than those who do not 
(Cudney & Elrod, 2011). Key performance indicators that were improved were delivery precision, 
inventory and logistics cost (Wu, 2003). A system that utilizes a pull strategy will have substantially 
lower inventory levels than a system utilizing a push strategy (Zhang & Chen, 2006). 

On the contrary, Arlbjørn & Freytag (2013) claim that there are too few studies and data to claim that 
lean is beneficial for companies. This conclusion is made on the basis of literature reviews of existing 
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publications. Others are more specific in the criticism of lean, and Mehri (2006) claims that lean as an 
interpretation of TPS reduces innovation and results in poor quality of life for employees. Mintzberg et 
al. (2002) also claim that lean may lead to poorer quality due to productivity initiatives. 

2.3 Lean in a textile context 
Narrowing down the scope to a textile context with focus on textile management there are both simi-
larities and differences with other industry. Manufacturing, especially in the automotive sector, pre-
sents a substantial bulk of research, while the textile context is very limited (Bhamu & Sangwan, 
2014). Bhamu & Sangwan (2014) identify only three relevant publications in the textile area, which 
suggests that this area is fairy unexplored. The unclear definition of lean may influence this percep-
tion, since research categorized as lean, according to some, might not be so by others. Also Hogde et 
al. (2011) state that lean is not widespread through textile companies but conclude that lean should be 
suitable for textile companies and that lean fits both small and large organizations. Since the textile 
sector in Europe mainly consists of SMEs, adaption to smaller companies is essential.  

The suggestion that lean fits a textile context is supported by Comm & Mathaisel (2005). They con-
ducted an exploratory survey at a Chinese textile manufacturer with the conclusion that a lean ap-
proach is both applicable and likely to improve business performance at the supply chain level. The 
results from this study fit the general perception of effects associated with lean practices in a business 
perspective. In terms of lean application and usage in the textile sector, the main discussion exists at 
supply chain level. Hilletofth & Hilmola (2008) state that lean is adequate for some supply chains in a 
textile context. These findings are however partly contradicted by Bruce et al. (2004), who claim that 
lean is not a perfect approach for a textile value chain, and Christopher (2000), who claims that the 
agile concept is suitable in supply chains, fitting the volatile demand patterns in the textile fashion 
market. Yet Bruce et al. (2004) continue to elaborate that a mix of lean and agile in a mixed supply 
chain setup would work. A possible interpretation is that lean, although merged with other concepts 
could work also in a textile context, partly agreeing with Hodges et al. (2011). Using the viewpoint of 
Mason-Jones et al. (2000) claiming that lean could be a starting point for agility, the different conclu-
sions could match. With supply chain and business development also agility will be enabled. 

However, like in other areas, the employee dimension is missing in the discussion as well as its impact 
in a textile context. The study by Hodge et al. (2011) discusses parts of the employee perspective as 
implementation barriers and cultural changes. The model suggests however a focus on customer satis-
faction and tools similar to those of Stentoft Arlbjørn et al. (2011). In this sense, even if there is sug-
gestion of a fit of a lean framework in textile companies as well as in a supply chain dimension, a gap 
remains. The human perspective, as discussed among others by Renström (2014), is not present. This 
fact in relation with reports that suggest that for textile companies, especially SMEs, the human capital 
is a key asset (Adinolfi & Andersen, 2011). Adding the research findings by Edman (2009), that com-
panies with higher employee satisfaction produce better shareholder returns than those with low em-
ployee satisfaction, suggests and strengthens the view that both an employee and a business perspec-
tive need to be examined to understand the possibilities of lean in a textile context. 
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3 Methodology 
Chapter 3 contains a description of the methodology of the research. It explains the research structure 
and the process, including the choice of two principal methods of interactive research and case study. 
A description of the general research approach and research process is presented, along with an 
overview of how the different papers connect. Included are also a presentation and discussion of data 
sampling and collection, i.e. selection of companies included in the research. Since research by quali-
tative methods, such as case studies and interventions studies, is in focus these are highlighted in this 
chapter. The chapter ends with a discussion of the research quality of the study. 

This research project was initiated due to problems identified in the industry as part of a major change 
and implementation programme at one production site of the telecom company Ericsson. In 2005 a 
lean change and implementation programme was initiated, and two years into the programme an un-
derstanding had emerged that lean could not only be implemented in manufacturing, but also in the 
organization outside a manufacturing context. Working as part of operational development and having 
discussions outside the company with other organizations reinforced my perception that there was a 
lack of understanding of how this transition was to be made. Reading research reports and discussing 
with the local university presented the same problems as well as suggested that the textile industry was 
unexplored, regarding research and implementation level of lean. The textile sector operates in a land-
scape with high pressure to reduce cost (Park-Poaps & Rees, 2010), and similar conditions can be 
found in the telecom sector, where the IT crises put a burden on telecom companies (Andersson et al., 
2014), increasing the pressure to reduce cost. This similarity and competitive market suggest a com-
plex context, where research focusing on understanding lean could generate interesting research re-
sults. Two different contexts, textile and telecom, are of course also different fields of practice, but the 
transfer of theory between different fields of application is an established practice (Halldórsson et al., 
2007; Stock, 1997). Realizing the initial problem in industry, yet wanting to pursue the possibility of 
lean, Ericsson together with the local university established this research project. 

3.1 Research structure and process 
The research structure and process are based on building theoretical knowledge alongside practical 
knowledge, using real-life observations and building theories in parallel. The process is therefore nei-
ther strictly deductive nor strictly inductive, as described by Kovacs & Spens (2005). The research 
process builds on the understanding that not everything is known from the start and that theory devel-
opment is made alongside and while data collection is done (Dubois & Gadde, 2002). The research 
process in this research project aligns reasonably to what Kovacs & Spens (2005) define as the abduc-
tive research process (figure 3). 
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Figure 3. The abductive research process (Kovacs & Spens, 2005). 

However, one possible interpretation of the model suggested by Kovacs & Spens (2005) is that the 
process has an ending point, as discussed by Eriksson (2015) using figure 3. In the present research 
and as suggested by Eriksson, a circular process, where there is no ending point but new knowledge is 
the starting point of the new loop, is a better representation of the approach applied. 

The research process has been conducted according to figure 4, where previous theoretical knowledge 
was merged with an industry problem as a starting point. Based on this, three different areas were 
identified and defined. The three areas were supply chain, adaptation & transfer and the internal per-
spective, respectively. Yet, the specific case studies to be used to gather empirical data were not 
known at the starting point. Neither was it defined or known in what specific context the studies were 
to be carried out. The solid lines in figure 4 explain what was defined and established in the beginning 
of the research process. The dotted lines described the areas, which were defined during the progress 
of the project. Hence the three areas and two of the four papers were defined in the beginning of the 
research, while two papers were defined during the research process. The ideas, which later defined 
the last two papers, were based on knowledge created during the research project, both practical and 
theoretical. This process also contributed to developing the research questions during the project.  
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Figure 4. A simplified picture of the research process. 

3.2 Research methods and sampling 
Two main research methods have been applied and used, action research and case study. The selection 
of these methods was made since they align with the principal research approach. In action research 
and case study approaches, it is argued that an abductive approach is common (Alvesson & Skoldberg, 
1994; Dubois & Gadde, 2002). The action research approach as a method focuses on interaction of 
theory and practice as well as taking responsibility to develop not only theory but also local practice 
(Dychawy-Rosner & Springett, 2008). Hence, this aligns the methods to the research structure and 
general research approach applied. The choice between these two methods for each paper was based 
on the simple decision process, described in figure 5. As the research and research questions devel-
oped over time, suitable cases to be used to build empirical data were searched for. At times, a loop 
back to modify the research questions was made, based on acquired understanding in trying to identify 
cases. A simple decision process was established, which, when the research questions were settled, 
stipulated that if no case could be found, action research was applied to actively “create” a case to 
study together with industry. If there was a suitable case identified, the case study methodology was 
applied instead of action research.  
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Figure 5. Research method decision process 

3.2.1 The research method of paper III and IV – Action research  
The results presented within paper III and IV have been gathered using an action research approach. 
Since there were no suitable cases identified in the industry, the choice was made to perform action 
research, sometimes called intervention studies, in companies to study the effects, in accordance with 
the model described above.  

3.2.1.1 Paper III - Agile enabling lean 
The purpose was to test lean principles in an administrative context of companies, and since the main 
research problem partly originated from a telecom context, it was selected as a suitable context for this 
research. To explore this area it was concluded that a method based on lean principles should be de-
veloped and applied in the company. For this reason, and since no case was identified, paper III uses 
an action research approach, defined according to the basic process of action and reflection. Since 
method development was part of the paper, action research was applied using a technique often con-
nected with Six Sigma, called Design for Six Sigma, Define (D), Measure (M), Analyse (A), Design 
(D) and Validate (V) (McCarty et al., 2004). Within the company a team of nine employees was se-
lected, the main task of which was operational development. Together with the team a start-up discus-
sion was held, where the problem and the research connected to it were discussed and agreed. By ap-
plying the DMADV process the method was developed together with the team, based on lean princi-
ples. A first version was deployed in the team according to the process below during a period of six 
months. 

 
Figure 6. The action research process applied in paper III. 

The researcher acted as a facilitator during the research period and also as a member of the team. After 
each period of three weeks’ duration a joint team discussion was held and documented at topic level. 
At the end of the six month period, individual semi-structured interviews were conducted with all team 
members. As a supplement mind-maps were used as documentation during the interviews besides a 
recorder. Short interviews of 15 minutes were also conducted with three internal customers of the 
team, suggested by the team itself.  
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3.2.1.2 Paper IV – Textile management enabled by lean thinking 
In paper IV the same method that was developed in paper III was introduced in textile companies, 
using an action research method. In this research project, a typical plan-action-results-reflection pro-
cess was applied (Oosthuizen, 2010). The outlines of the applied research process are described in 
figure 7. 

The sampling was made with a geographical limitation, for practical reasons due to the action research 
method, to the area close to the university. A number of textile SMEs were selected and contacted. 
After discussing and presenting the study, as well as requested efforts from the company, two compa-
nies were considered suitable, and for accessibility and relevance reasons Swedish medium-sized 
companies with 150-250 employees were selected. At each of these companies one team was selected 
in discussions with the members of the management team and the managers for each of these teams. In 
company A the team consisted of five persons, while the team in company B consisted of six persons. 
At each company five loops of three weeks each were conducted, where the researcher acted as facili-
tator during the sessions. At the end of each loop a group discussion was held, which was documented 
at head level together with observations made. At the end of each research project semi-structured 
interviews were conducted with all team members, spanning 30-55 minutes. Two years after the end 
of the project, follow-up interviews with one representative from each company at senior management 
level were conducted to verify the results. 

 

Figure 7. The action research process applied in paper IV 

3.2.2 How the case study method has been applied in this research 
The case study approach has been used in paper I and II.  

3.2.2.1 Paper I - How to integrate suppliers by training in lean thinking 
Paper I uses a multi-case study design to explore the changes at the supplier actor and in the suppli-
er/focal actor interface, due to changes endorsed by the focal company. The reasoning behind selecting 
a multi-case study approach was to understand the phenomena in different settings and create a possi-
bility to elaborate conceivable replication outside the studied context (Yin, 1994). The sampling of 
supplier actors was made by the focal actor, and five of ten possible supplier actors were selected. The 
research process was defined to a single site visit, partly since the change, or intervention already had 
occurred, and there was no possibility for a before-and-after visit collecting data. At the supplier actor 
each visit was designed in a similar way, starting with a meeting with all the respondents to inform 
them of the research and to define the detailed agenda for the visit. Each visit started with a group 
interview, followed by individual semi-structured interviews during the day. A site tour was conducted 
on each site of about one hour to one and a half hour. During this tour observations were made and 
collected as data. Pictures of visible documents, such as instructions, and other occurrences, such as 
pallets in wrong places, were taken using a camera. These were used in the analysis to strengthen or 
contradict data from the interviews.  
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At the supplier actor the sampling was made by defining roles that would represent a cross-section of 
the company, and data would also be collected from similar organisational roles in the different com-
panies. The CEO, two managers, and three employees were interviewed at each site. All respondents 
had been part of the training programme. A total of six interviews were made at each supplier actor. At 
the focal actor, six respondents were selected and interviewed individually. These were the persons, 
who had conducted the training session, as well as responsible persons for the supplier and for the 
daily contacts with the supplier.  

3.2.2.2 Paper II - Preventive maintenance is an enabler for operation excellence in support 
processes 

Paper II uses a single-case study design to explore the adoption of lean elements at the case company. 
The reasoning behind selecting a single-case study was that it is an exploratory research approach and 
that the phenomena were identified at only one company (Yin, 2009). A single-case approach also 
allows a deeper study and understanding than a multiple-case study (Yin, 2009). The case company is 
the company at which the researcher is employed, which was the reason for why this case was select-
ed. It provides a high accessibility to the case company, which for other researchers is not possible and 
hence present an advantage as discussed by Coghlan & Brannick (2014). Together with a company 
representative (not the researcher) the sampling was discussed for the case study. As the change, or 
intervention, already had occurred as in the previous case, only one interview with each respondent 
was planned. To understand the method and the background, an interview with one manager together 
with one team member was planned and conducted as a start. To balance the time usage from the case 
organisation perspective eight respondents were selected for semi-structured interviews and eight re-
spondents for a short email questionnaire. The questionnaire results were mainly used to verify the 
results from the interviews. Empirical data regarding the how preventive maintenance as a method had 
been applied within the case company was also collected. This was done using a combination of inter-
view and site tour with one employee and one manager. 

3.3 Research quality and ethics 
Maxwell (2013) starts the discussion about validity with the question “How might you be wrong?” 
which defines a practical approach to the issue of research quality. Others have a more theoretical 
definition of research quality, as Yin (2009) who defines the four criteria reliability, internal validity, 
external validity and construct validity to judge the quality. Gummesson (2000) discusses key issues 
and incorporates key concepts that are part of and in line with ideas and thoughts of Yin’s (2009) four 
areas. In this dissertation Maxwell’s simple but important question will be used. 

3.3.1 Conducting research and gathering empirical data 
When conducting qualitative research many situations will occur when the quality of the research can 
be at risk. Maxwell (2013) suggests that the key areas are researcher bias and reactivity. These both 
terms are related to the impact the researcher can have on the research process. However, the research-
er’s beliefs and interventions cannot be eliminated in the studies, data collection and interviews, but 
they can be handled and understood as part of the research.  

In this research, interviews have been the most frequently used data collection techniques. In inter-
views, both researcher bias and reactivity are clear risks to research quality. The questions and inter-
view setting have been discussed with the tutor and academic colleagues to verify that they are appro-
priate and also to reduce the risk of excluding or neglecting important areas. Both prior to and during 
the interview process, the questions have been discussed and analysed and changes were made when 
necessary. In this way, researcher bias has been managed. The reactivity has been handled by listening 
to the interviews and trying to identify instances, where the researcher might have had a strong influ-
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ence and added this as part of the analysis. Using a different terminology, working to improve the 
interviews and questions is a way to improve construct validity (Yin, 2009), ensuring that one is 
measuring what one intends to measure.  

In qualitative research the use of comparisons is a possible way to strengthen the validity of the re-
search (Maxwell, 2013). This method has been adopted in this research to verify the validity. In the 
studies, data have been collected before and after a change, to able to make comparisons. In interviews 
the respondents have been asked to explain differences before and after and asked to give examples. 
Where possible as in paper one data have been collected before and after the changes have occurred. 
This data have later been used in the analysis to create within case comparisons.  

Another common method secure the validity of the research are to use several different data sources. 
This method is called triangulation (Flick, 2009; Maxwell, 2013). The primary data collection tech-
nique has been as mentioned before, semi structured interviews, but observation data has also been 
collected to verify and cross check statements and conclusions from interview data. If interviews sug-
gest presence of an element, observations are used to verify or counter this suggestion, both in form of 
informal and formal documents as well as pictures. In one case, paper one, also quantitative data was 
collected as third way to verify cross check data.  

3.3.1.1 Conflicting interests during the studies  
Part of becoming a Ph.D. is to prove that one can conduct research independently. This test of 
knowledge has been done in this dissertation by being single author in one of the papers, paper IV. 
However, this highlights and puts to risk the issue of validity in terms of researcher bias, as discussed 
by Maxwell (2013). Researcher bias is of course always a validation issue, not only in this case, but 
acting alone in the role as researcher stresses this issue. McNiff (2013) discusses different types of 
validation methods to handle this, among others to use critical friends and academia validation. To 
handle the issue of researcher bias, these methods have been endorsed in this research. Both supervi-
sors, who have given feedback, and practitioners and academia persons as critical friends have been 
used. In the other papers, several researchers have been involved in the research process, thus reducing 
the impact of a single researcher’s views and beliefs in the studies. 

At times in the research process there are instances where there is a need to take crucial decision af-
fecting the research, which is often defined as research ethics, a framework how to act (Elango et al., 
2010). My personal view of research ethics concludes in the fact that I act on the basis of the assump-
tion that everybody should be respected as they are and that the individual’s well-being is more im-
portant than any of my research findings. I need to act in a manner that I could defend and stand for if 
confronted, and this, according to me, must be in the centre of research ethics, at least in my research. 
As a researcher this personal view has affected the data collection in paper III and IV, where there 
have been instances, where data of a personal nature was collected in different forms. The decision has 
been made to protect integrity and anonymity of these individuals, and therefore this data has been 
discarded. Trust is not easily gained, but very easily destroyed; hence the anonymity is important 
(Walker and Haslet, 2002). Yet another reason why certain empirical data has been excluded, since 
using it could risk the continuity of the study. 

A conflict, that could have been more apparent than it became, is the balance of useful company re-
sults versus the creation of knowledge and research focus (Morton, 1999). This conflict has not been 
present from the studies of the companies included, nor from the own company of an industrial PhD 
student. The selection of an action research approach has in itself allowed results being created both in 
practice and in science, allowing time for critical reflection in the science perspective. In this sense I as 
a researcher have been able to maintain integrity, which is a sign of validity according to Maxwell 
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(2013). A part of this conflict can be the sampling of respondents, which can be troublesome at times. 
However, the sampling has been able to de done in a fruitful and open discussion with the case com-
panies, and the research agenda has been the guiding factor for the choices. Of course constraints re-
lated to available time have been a constant factor to consider at the companies. This might jeopardize 
the validity, due to the risk of not being able to gather rich data (Maxwell, 2013), but it was judged 
that sufficient data has been collected in the studies with the time available.  

3.3.2 Making knowledge claims 
A common discussion in research is if the result can be generalized and in what context. In terms of 
research this is often connected to the term of validity and discussed as external validity (Yin, 2009) or 
as internal and external generalizability (Maxwell 2013). Both internal and external generalizability 
refers to the possibility to state that the conclusions go beyond what actually was studied, internally 
still within the case and externally beyond the case. In action research it is sometimes claimed that the 
knowledge is transferable, rather than generalizable (Oosthuizen, 2010) 

The first research question addresses the possibility to transfer knowledge from one context to another, 
testing the transferability. The action research approach is fitted for this reason, and as such opens the 
possibility to discuss a conclusion about transferability. From an external validity or external generali-
zability perspective the research has been conducted in a Swedish environment with Swedish compa-
nies, limiting the possibility to generalize the result in a broader cultural context. Even if cultural dif-
ferences exist also between companies, research suggests differences in country/region-specific cultur-
al aspects also in lean implementations. A key area that might influence is leadership and the man-
agement practices in the companies. A Swedish leadership and management style differs from an Ital-
ian or Japanese one and might therefore cause variation in the results. The result and conclusions find 
support in previous research in other contexts than the Swedish one, but they need to be viewed in 
relation to this fact. However, adopting a different perspective on the cases presents the opportunity of 
their being illustrative cases, which here can present analytically generalizable results (Yin, 2009). 
Maxwell (2013) also discusses that the lack of generalizability is what creates valuable data and brings 
up a term called “face generalizability”. It means that studies, where there is no obvious reason for 
their not being applicable in other settings, are generalizable. 

The research in a focal and supplier actor relation was conducted in relations, where the focal compa-
ny represents a major part of the business. This fact suggests possible limitations and issues, where the 
relation is different between the focal company and supplier and the focal company is only a minor 
part of the business. This research was also conducted in a context where both focal company and 
supplier actors operate and origin in the same country and the physical distance between them is rela-
tively short. That the results are internally generalizable is fair to conclude, but the question is if the 
result is also externally generalizable. Previous research studies conducted present similar research 
findings, which would support and validate also a conclusion that the results are externally generaliza-
ble, since that research is in another context. Previous research is used in this case as a means to un-
derstand the generalizability of the research results. 
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4 Summary of appended papers 
Chapter four presents a summary of each of the appended papers and their contribution as standalone 
research topics. The chapter also presents how each paper contributes to a unified result in the textile 
management area. Focus is given to exploring the research gaps of lean outside a production context 
using case studies and intervention studies in three different industry sectors, telecom, automotive and 
textile. Three papers explore lean within support processes and the forth focuses on lean in a suppli-
er/focal company relationship.  

To be able to answer the different research questions and achieve the purpose of the research, how 
lean can benefit the textile management area, four different papers are part of this compilation thesis. 
The first paper explores the supply chain and supplier actor/focal company relation in lean initiatives, 
elaborating on how lean can be endorsed in the value chain. Paper two and three explore lean in two 
different aspects internally in companies’ support processes. Paper two explores preventive mainte-
nance in a support process, while paper three explores lean principles as a mean to create efficient 
models in support teams. These three papers together investigate the possibilities of lean in areas of 
existing research gaps beyond production. The research results are applied to textile management in 
the fourth paper, which explores intra-company lean with the same model applied as in paper three, 
but in textile companies. The connection of paper three and four helps explore the possibility of transi-
tion from another industry sector into the textile sector. An overview of how each paper corresponds 
to each research question is presented in figure 9.  

Table 1. The connection between the papers and the research questions. 

Purpose To explore how lean principles and methods, from a textile management perspec-
tive, can benefit textile companies 

Research questions 
 
 
 
 
Paper 

RQA RQB RQC 
Are lean principles and 
methods from other in-
dustry sectors transfera-
ble into a textile context? 

How can lean thinking be 
applied to suppliers to 
improve the supply chain 
for textile companies? 

How can lean principles 
and tools be applied in 
textile companies in sup-
port processes and what 
effects are achieved? 

Paper I  x  
Paper II   x 
Paper III x  x 
Paper IV x  x 
 

4.1 Paper I: How to integrate suppliers by training in lean 
thinking 

Comparing pull-based and push-based systems at supply level suggests almost six times less inventory 
in the pull setup than in push (Zhang and Chen, 2006). This fact is one reason for why lean production 
is popular in the automotive sector. But effective pull systems are dependent on supplier collaboration 
(Cooper & Gardner, 1993), suggesting that it is not sufficient to work only in the focal company 
(Goldratt & Cox, 2004). To reduce waste and improve the supply chain, work, such as with value 
stream mapping, has to be carried out in the full value chain (Rother & Shook, 2003). To pursue lean 
methods and philosophies it is vital to expand it to the suppliers (Liker, 2004). Hence, the purpose of 
the article is to investigate if suppliers can be more integrated in the supply chain by training in lean 
thinking by the focal company and explain a possible structure of the training. 
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A qualitative research approach was applied by using a multiple-case study including a focal actor and 
five of its supplier actors. The findings are supported empirically by on-site interviews and by obser-
vations in all of the companies. Quantitative data was also collected from the focal company of the 
performance of the five suppliers to support the analysis. Data was collected one year to one and a half 
year after the training session. 

The focal company has conducted training compiled of lean ideas, principles and methods in work-
shops mixing theory and practice at the supplier’s location in all five cases. The training focused on 
identifying waste, creating standards and reducing of waste. The general conclusion of the findings 
was that the training programme made a difference at all five suppliers. Changes could be identified at 
all five suppliers, but the level or magnitude of change differed between the suppliers. The focal com-
pany view is that the result is mixed; some suppliers responded and initiated change, while others did 
not. The two rated poorest by the focal company were both in considerable financial troubles, suggest-
ing that training under such circumstances should be avoided. Delivery precision from all five suppli-
ers had improved one and a half year after the training. Interviews and observations at suppliers sug-
gest changes in connection to the internal improvement work structure, i.e. usage of continuous im-
provements. In some of the cases changes of internal production flows were identified, and in four of 
five cases several of the methods included in the training programme were implemented in the opera-
tion. There are likely several reasons for the internal changes and improvements of delivery precision, 
but the training is one possible contributor. The used training structure at the supplier’s location, with 
short theory sessions followed by practical workshops ending with reflection, is concluded as a good 
approach for training. A generally positive perception from suppliers, along with supply chain im-
provements, suggests that working with suppliers affects the supply chain positively. 

4.2  Paper II: Preventive maintenance is an enabler for op-
eration excellence in support processes 

In today’s companies, office processes present major improvement opportunities (Hyer & Wemmer-
lov, 2002; Tiplady, 2010). A typical example in a company is two employees in different departments 
responsible for customers’ visits putting in a lot of effort to find updates and prepare the visits. Both 
start from old material, and when it is updated and ready for the visits, it is stored in their own com-
puter, with extra work involved. In a production context two main methods, 5S and TPM, are useful 
parts of the lean concept (Petersen, 2009) to avoid unplanned stops, reduce variation for unplanned 
work and create plans to avoid overload. Ahjua & Khamba (2008) and McKone et al. (1999) connect 
business improvements to the two methods. Literature on classification of maintenance management 
has so far been very limited (Garg & Deshmukh, 2006), and TPM has only aimed at increasing the 
effectiveness of production, but not in an office environment (Kot & Grondys, 2013). This is an op-
portunity for the support processes. A machine in production for the operator could be compared to a 
PowerPoint presentation for an office worker needed for customer visits. Similar opportunities as in 
production exist also in the office environment or support process. Hence the purpose of this paper is 
twofold; to analyze and determine how TPM can be applied within the support process as well as to 
identify possible effects from an employee and business perspective. 

A qualitative research approach was adopted using a single case study to provide empirical data to 
analyse and answer the research question. The case study is a Swedish site of a global telecom compa-
ny. The empirical data was collected by the use of two different methods. The first method was on-site 
semi-structured interviews with respondents, and the second was an email questionnaire with three 
open questions. In total eight respondents from four different teams were interviewed. 
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In the case company the implementation and use of TPM in the office environment has resulted in 
improvements. Results suggest that improvements are shared in a better way; time to update and find 
information has been reduced, and it also enables better planning since ad-hoc activities are reduced. It 
also reduces the risk of missing or forgetting task and duties. Also a transition from individual to more 
team-based responsibility has been achieved, which enables participation (team collaboration). Yet, 
personal barriers still exist, and not all employees are convinced of TPM and 5S, applied in the office 
environment. Especially in smaller teams the tasks are handled without meetings, and the structure 
could be viewed as increased supervision. The findings support a conclusion that TPM is applicable in 
an office context, as suggested by Ahuja & Khamba (2008). Hence it can support the reduction of 
waste and improve key objectives like quality, cost and delivery, as suggested in a production context 
by McKone et al. (2001). 

4.3 Paper III: Agility enabling lean: A team based method 
for flexibility and structure 

To implement lean in enterprises and governments has been a strong trend in Scandinavia the last dec-
ade (Danielsson, 2013). However, the transition of lean from one context to another presents several 
challenges. Maybe one of the most important is the fact that office processes present a high degree of 
variation (Chen & Cox, 2012; Bicheno, 2008), and since lean requires stability (Andersson et al., 
2006), it implies the need for adaption. The agility concept on the other hand is sprung from a need of 
being responsive (Yusuf et al., 1999), hence a key element is flexibility (Christopher, 2000). This fact 
suggests that a merge of lean and agile would be beneficial to be able to apply both the agile concepts 
with flexibility ideas and lean’s ideas of reduction of waste. The purpose of this paper is therefore 
twofold: to present a method using agile components to enable implementation of lean, and to describe 
the effects of such a method on the employees and their work environment.  

The empirical data from the research is based on an intervention study of one team in a telecom com-
pany in Sweden. The team consists of nine (9) team members and the intervention study was conduct-
ed according to the Six Sigma-based method DMADV (Define-Measure-Analyse-Design-Verify) 
(McCarty et al., 2004). The empirical data are collected from observations during the study and semi-
structured interviews at the end of the study.  

 

Figure 8. The four main steps of the method. 

The conclusions and results from the research produced a method, based on lean thinking but using 
agile tools and methods, to plan and follow-up work tasks for a team. It contains four steps using short 
time boxed iteration and incremental deliveries. The method created a pull system, enabled a levelled 
work flow and created a better continuous flow, while allowing flexibility by accepting new demands 
after every three-week cycle. The team included in the research was as one of the first certified in the 
company’s lean assessment model, due to the development and implementation of the planning meth-
od. There were both positive and negative employee effects as a result of the study. The method creat-
ed better defined work tasks, correspondence to overall targets and objectives, increased sharing of 
work tasks and increased motivation. Increased participation of the team members is one possible rea-
son connected to the positive effects, consistent with previous research by Hasle et al. (2012) and Par-
ker (2003). Negative effects were documented in terms of increased level of work-related stress, which 
is coherent with previous research, connected to both lean (Mehri, 2006) and agile (Whitworth & Bid-
dle, 2007). The conclusion is that a successful transition of lean into the office area of companies is 
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possible and that under these conditions agility is to be viewed as an enabler for lean. Moreover, lean 
initiatives can give positive employee effects, but there is a need to better understand how to mitigate 
the problem of increased work-related stress. 

4.4 Paper IV: Textile management enabled by lean thinking: 
A case study of textile SMEs 

The vast majority of companies in the EU28 countries are small and medium enterprises (SME), ac-
cording to the definition by the European Union (European Commission, 2014). The SMEs have and 
are facing a difficult financial landscape (European Commission, 2014), and the textile SMEs in this 
market encounter increased competition (Bilalis et al., 2005). Where large enterprises are exploring 
management concepts like lean for efficiency, SMEs are not as developed. SMEs could benefit from 
quality management adoption (Assarlind & Gremyr, 2014) and they have a progress potential in this 
area (Bilalis et al., 2005). Currently there are few research publications in the area; Bhamu & Sangwan 
(2014) identify only three. The usage of lean in SMEs is lacking (Bhamu & Sangwan 2014), and it is 
not wide-spread in textile companies (Hogde et al. 2011). This presents a gap to learn more about if 
and how a lean approach can be applied to the management area of textile companies within the SME 
scope. Moreover there is a gap related to what effects are gained by applying a lean approach. 

To investigate the application of lean in textile management a qualitative research approach was se-
lected. Empirical data was collected, using qualitative intervention studies in two different organiza-
tions. The scope of the intervention studies was defined to an operational level and to one team for 
each organization. Field notes, observation and semi-structured interviews were used in the interven-
tion study. In this article the same method for planning the teams’ work assignments was applied as in 
paper III, but for two textile SMEs. 

 

Figure 9. Effects related to different tools and methods. 

The results from the intervention study suggest both positive and negative effects. They can be divided 
in two different main perspectives; team/employee and business, respectively. The results (figure 9) 
from the team/employee category can be summarized into four different areas (1) team collaboration, 
(2) team performance, (3) information & communication and (4) changed stress level. The team 
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shared information and discussed prioritization, supported improvements in information and commu-
nication in the team. Prioritizing and resource estimation for each activity helped to improve team 
collaboration where planning poker as a tool was a key driver. The short time framed task in the plan-
ning periods created a feeling of delivery and accomplishment and increased the team performance. 
However, the drawback of constant delivery and clear tasks created by the method increased work 
related stress in one of the two cases. However this finding was conflicting with the other cases where 
the stress was reduced.  

Bicheno (2008) defines 14 different types of waste in a service context. Applying this definition, pos-
sible reduction of waste can be found in several different areas. The types of waste, which were the 
most apparent, were communication errors, inappropriate prioritizing, under-/overload and waiting. 
Senior management in both companies connected better delivery performance of tasks and better con-
trol and transparency of work tasks to the changes. An indicator, that supports a conclusion that it is 
beneficial from a company perspective, is that both companies, 1½ year after the end of the interven-
tion study, are still using the implemented methodology and pursuing implementation in additional 
teams.    
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5 Discussion  
Chapter 5 contains a discussion of the three research questions. The first area addressed is the possi-
bility to tailor lean to a textile context, using the research findings from the appended papers. Find-
ings from internal and supply chain perspectives are also discussed in this chapter, related to the two 
other research questions. The chapter is concluded with a general discussion of lean as an enabler in 
the textile sector, weaving the different parts together according to the purpose of the dissertation.   

5.1 Tailoring lean to fit a textile application, is it possible? 
To be able to elaborate on the usefulness of lean one must first understand if and how it can be adapted 
to a textile environment. This issue has been addressed by exploring the following research question. 

RQA: Are lean principles and methods from other industry sectors transferable into a textile context? 

Research suggests that lean is transferable from the automotive context to other industry sectors. Re-
searchers discuss transition from automotive applications into areas such as healthcare (Brandao de 
Souza, 2009), construction (Jørgensen & Emmitt, 2008) and municipalities (Danielsson, 2013). It ap-
pears to be a common view that lean requires adaptation to be successful, and that there is no standard 
formula for implementing lean in an organization (Bashin, 2012). This is not related to different indus-
tries, but to an organizational level. In healthcare the balance of local adaptation of lean and keeping 
the core of the lean philosophy are viewed as key factors (Andersen & Røvik, 2015), and it would be 
fair to suggest that the same idea would apply in a textile context outside manufacturing.  

The main approach to investigating the transferability of lean to a textile context has been to cross-
reference the results from paper III and IV. In paper III a method was developed, using lean principles, 
and implemented in a team working with operational development tasks in a telecom company. The 
method was then transferred from the telecom context into a textile context by endorsing a change in 
two different textile companies. The method was implemented and tested in these two different case 
companies and evaluated in a similar way as in the telecom case. Lean was not investigated as a total 
system in the organisation, as suggested as important by Stone (2012), the focus was to apply the prin-
ciples in a limited context of one team. In all three studies both the business and the employee dimen-
sion were investigated as a means to understanding the transferability of lean to a textile context. The 
results are presented in table 2 below.  
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Table 2. The research findings from paper II, III and IV, compiled and analysed from an internal 
company perspective. 

 

Four different areas emerged from an employee perspective that can be compared between the differ-
ent contexts, (1) team collaboration, (2) team performance, (3) information and communication, and 
(4) stress level. In the data connected to changes of stress level conflicting findings were identified. 
From an adaption perspective the interesting result was that the empirical data from the telecom com-
pany and one of the textile companies suggested increased stress levels, while the data from the other 
textile case suggested a reduction of stress level. Hence this result does not contradict that adaptation 
is possible, it suggests however that there may be a general challenge or problem in moving lean out-
side a manufacturing context. This will be discussed further in connection to research question RQC. 
Similar results were however found in the three other areas in the employee perspective. In the tele-
com case study increased team collaboration, team performance as well as improved information and 
communication in the team were recorded. The same results were also identified in the two textile 
cases from an employee perspective.  

Also in a business dimension, similarities can be found in terms of reduced waste, connected to the 
office environment (cf. Bicheno, 2008). More specifically, similarities could be found connected to 
uneven workload, where waste could be reduced. In all three cases, improvements in terms of better 
prioritizing were documented. However, in the telecom case there was no documentation of business 
parameters that could be compared to results of that of the textile companies.  

The similarity of results in both a telecom and a textile context suggests that lean principles are appli-
cable also in a textile context. The results also suggest that there are possibilities to transfer methods 
associated with lean between different industry sectors. The results from paper IV by itself also sug-
gest that lean principles are applicable. This result is coherent with the suggestion of Hodge et al. 
(2011) and supports the conclusion that lean is applicable and that a lean framework also works in a 
textile context. These results are gathered in an intra-company perspective, but lean also needs be 
viewed from a value chain perspective (Bashin and Burcher, 2006).  

In research, lean is discussed both as being fit (Hilletoft & Hilmola, 2008) and not being a perfect fit 
(Bruce et al., 2004). There are also suggestions in literature that lean can be seen as an enabler to be-
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coming agile (Mason-Jones et al., 2000). However, companies are still companies, even if they are 
categorized differently, as supplier or focal actors. They are part of the supply chain, even if they op-
erate in different parts of it. In this sense, a reasonable suggestion would be that lean is applicable also 
in a supply chain perspective, but as discussed from an intra-company perspective, it needs to be 
adapted and a mere copy-paste approach is not recommended.  

5.2 Lean in the supplier/focal actor intersection in the sup-
ply chain 

Lean is hard to isolate to a specific point or specific boundaries in any environment. Several research-
ers discuss lean from a system perspective, like Stone (2012), and suggest that failure to understand or 
address the value chain perspective can be a source of implementation failure (Bhasin & Burcher, 
2006). In this research the supply chain perspective is explored in the part of the supply chain where 
focal actor and supplier meet. The collaboration with suppliers has been pointed out as important by 
several researchers (Petersen, 2009; Bashin & Burcher, 2006), and therefore the value flow or supply 
chain perspective of lean is investigated in this research. It has been explored through the second re-
search question: 

RQB: How can lean thinking be applied to suppliers to improve the supply chain for textile compa-
nies?  

In paper I a multiple case study is conducted, exploring the effects of training suppliers in lean per-
formed by the focal company. The results from the study suggest both supply chain performance in 
terms of delivery precision improvements and also possible long-term changes, since the education in 
several cases triggered changes in the supplier’s structure. Both tools associated with lean were used, 
and flow changes and continuous improvement structures were created or changed. The focal compa-
ny also reported, besides the quantitative measurement, that after the training several suppliers identi-
fied risks earlier in the supply chain, which was viewed as an important result. The findings suggest 
that a focal company can strengthen its supply chain and performance by working not only internally 
with its own processes but also with its suppliers. The value chain cannot stop at the predefined com-
pany boundaries but must follow the value stream beyond these. 

The continuing changes, like outsourcing, in the supply chain, which redefine the boundaries accord-
ing to the legal entity perspective of the companies, stress the benefit of working with the value chain. 
A strong supply chain is in many cases a competitive edge (Christopher & Towill, 2001), and the 
changes rearrange the conditions, as production is still part of the supply chain but outside the compa-
ny boundaries. As a consequence, outsourced parts still need to be subject to changes to increase effi-
ciency. Among others, Cudney & Elrod (2011) and Wu (2003) address the topic of suppliers and argue 
that suppliers adopting lean principles have better performance, compared with suppliers not doing so. 
Reduced logistics cost, reduced inventory and better delivery performance are parameters identified, 
which improve when endorsing lean at the suppliers. This is coherent with the findings in paper 1, 
where delivery performance improvements were identified, along with detection of delivery risks. Due 
to resource limitations, this cannot be done in every supplier/focal actor relation but more as reported 
in paper 1, where strategic suppliers were selected in the programme.  

If suppliers operating in the textile value chain can adopt this idea and work accordingly, it could pose 
as an enabler. Price, quality, quick response and logistical requirements are still key factors to select 
suppliers for textile retailers (Keenan et al., 2004) and increased delivery precision as well as reduced 
logistics cost can help to increase the efficiency in the supply chain supporting these key metrics. Al-



32 
 

ready today, retailers in the textile value chain view long-term relationships with suppliers as benefi-
cial (Keenan et al., 2004), which can act as a support to further evolve collaboration along ideas pre-
sented in this research. The changes observed at the suppliers, like improved structure for continuous 
improvement, due to the interventions can pose as enablers for suppliers to stay competitive. Continu-
ous improvements support the suppliers to stay or become even more competitive long-term. As sug-
gested in general lean research, improved delivery speed or reliability, quality and cost are associated 
with lean strategies in companies (Hallgren & Olhager, 2009; Narassimhan et al., 2006), which sup-
ports the idea that supply chains can be enabled by these types of interventions, as presented in this 
research, also in a textile value chain. 

5.3 Lean tools and principles in administrative 
and support process applications  

An initiative like lean cannot be only a manufacturing model if it is to be successful. Lean needs to be 
endorsed as a system in the entire company (Stone, 2012) and culture changes are necessary (Bhasin 
& Burcher, 2006). The classical tools and principles of lean, adopted in a manufacturing environment, 
need to be pushed beyond that environment into the support processes of the company. The internal 
company perspective of lean is explored in the third research question;  

RQA: How can lean principles and tools be applied in textile companies in support processes and what 
effects are achieved? 

Three different papers (II, III and IV) are part of the exploration and investigation of this research 
question. The results from these papers are built upon empirical data from four different studies. The 
result from the four different studies suggests both similarities and differences, which are compiled 
and presented in table 1.  

In all four studies the results suggest improvements connected to team collaboration and reduction of 
individual centring. Part of the improved team collaboration could be connected to increased participa-
tion from team members in group sessions and the planning of the department’s work. The qualitative 
data also improved team performance in all four studies. The improved structures and assignments 
created by the tools and principles are in this case a key contributor. Further improvements in studies 
II, III and IV were found in terms of information and communication, due to increased interaction 
between team members. Clearer and better information from the manager in terms of origins of work 
tasks and their importance was found, while in several cases the general company information was 
reduced. These findings suggest that teams can benefit from lean tools and principles, and those posi-
tive effects can be created from an employee perspective.  

However, in paper III and IV changes in stress level were documented. This did not apply to paper II, 
due to absence of data. Two out of three cases indicated an increased stress level, while one case 
pointed at a decreased stress level. The conflicting findings cannot be connected to different sectors 
since a reduction was found at one of textile SMEs. Most likely the conflicting finding is related to the 
fact that the teams operated in different environments and had different prerequisites entering the stud-
ies. However, previously in general lean research increased stress levels are documented, which is 
coherent with the findings in two of the three studies (Mehri, 2006). This suggests that further research 
is needed to both understand the variation and be able to reduce it. The previous effects will be dimin-
ished if this effect is not handled and reduced.  

Combining the result from the different case studies, starting at a tool level according to the model 
suggested by Arlbjørn et al. (2011), the tools are shown to be an enabler, from both a business and an 
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employee perspective. In this research levelled production, pull production, 5S and TPM have been 
explored as lean tools. The results from the studies suggest that the tools are applicable within a textile 
management definition by supporting improvements at a team level. Endorsing tools such as levelled 
production and pull reduced over- and under-load of different team members. It also reduced the 
amount of ongoing activities, work in progress, in the team. By the reduction of the individual focus 
and increase of team focus along with better structures mistakes due to forgotten or lost tasks were 
reduced, as in paper II with TPM and 5S. Hence, different tools categorized as lean tools enable 
changes and effects that can be categorised under different waste factors, according to Bicheno’s 
(2008) definition of 14 wastes in the office. This suggests that by endorsing lean tools at a team level, 
benefits such as cost reduction and increased productivity by the reduction of waste can be achieved. 
The tools on their own can only help in a limited way. Lean needs endorsement from a principal level 
and a system-wide setting in the company for it to be successful (Stone, 2012; Bashin & Burcher, 
2006). The results from paper III support this idea. The team in this case was as first in the company 
certified at step two in the internal three-step model.  

By also connecting the principles of lean further results can be achieved. By being specific of what 
creates customer value and what does not, it becomes clear what is needed to meet customer expecta-
tions without over-production. By endorsing this principle through implementation of ways of work-
ing clear specifications are created for each delivery. With a clear priority from a customer specifica-
tion the team can make sure that it is focusing on what is currently most important for the customer. 
The senior management in the two textile cases connected better delivery precision of tasks to the 
changes, and hence the principles are also important. A probable risk of not implementing it as a sys-
tem connecting principles and tools is that there is no connection from a way-of-working perspective 
to the values and principles of the organisation. Future changes and lack of endorsement from man-
agement can therefore risk that the tools and ways of working are lost over time. Such risk connected 
to the long-term commitment, discussed by Bashin & Burcher (2006), is important in lean implemen-
tations.  

A finding was that agile tools can be used to implement lean principles, which was the case in both 
paper III and 4. Within these papers poker planning and an incremental and iterative planning ap-
proach were used to endorse pull and levelling. This was done to create a continuous value flow as 
well as focus on what is important at the time from a customer point of view. This suggests that agile 
tools can be an enabler for lean and that the ideas can be merged to create benefits. Such a conclusion 
is supported by Bruce et al. (2004) in a supply chain perspective. 

5.4 Lean as an enabler for textile companies  
The overall purpose of the research is to explore if and how lean principles and methods can benefit 
the textile companies in a management context. This has been explored, using the three different re-
search questions, which suggests that lean can not only be adopted into a textile context but enable and 
improve the business, both from an internal perspective and from a supply chain perspective. The 
principles of lean have in this case been found to be applicable and to generate value for the compa-
nies. The value it creates can be identified from both a business perspective and from an employee 
perspective, generating a win-win situation for both the company and the employees. 

Reports from the European Union (Adinolfi & Andersen, 2011) define productivity improvements as 
well as improvements in administration as important for textile SMEs to be able to compete on the 
global market. The results of this research suggest that a lean focus will help productivity improve-
ments by the reduction of waste. In both cases of the textile companies investigated in this research, 
senior management related business improvements to the implementation of lean principles. Thus both 
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better on-time delivery of assignments and a clearer structure for use and allocation of resources were 
recognized as key business improvements.  

Previous research attributed lean to business effects, such as improved delivery speed or reliability, 
quality and cost (Hallgren & Olhager, 2009; Narassimhan et al., 2006), which is supported by the find-
ings of this research. Previous research on employee effects tends to be more negative (Hasle, 2014), 
whereas in this research positive employee effects were identified, along with negative ones in terms 
of increased work-related stress. All in all, these findings, merged with the outcome of previous re-
search, would suggest that lean can be an enabler for textile management and support companies to 
handle future challenges, pointed out in reports by the European Commission (Adinolfi & Andersen, 
2011). However, a crucial finding, connected to employees, was the increase of work-related stress in 
two of the cases. This is coherent with previous research (Hasle et al., 2012), and if lean is to be an 
enabler long-term for companies, this effect needs to be reduced or preferably eliminated. Otherwise it 
is incorrect to state that the human side of lean is truly a part of the focus of the companies’ work. This 
would also suggest that the human capital of companies is risked in these types of implementation 
programmes.  
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6 Conclusions 
Chapter 6 presents the conclusions of the research with focus on three different elements: adaption to 
textile management, lean beyond the company borders, and the internal perspective. Based on these 
conclusions several different implications from both a practitioner and an academic perspective are 
identified and presented. The chapter ends with a discussion of future research. 

The textile sector is pressured, not least the SMEs in the textile sector in Europe. The ongoing strate-
gies to improve productivity and strengthen the companies by increased efficiency have not been 
enough. The outlook for the future indicates that companies need to strengthen their internal im-
provement and innovation ways of working (Adinolfi & Andersen, 2011). Outsourcing of production 
implies that other functions are kept within the company and in Europe, creating a new focal compa-
ny/supplier relationship but also a need to work with efficiency in processes other than production. 
Despite the need to become more efficient, research indicates that the textile sector is fairly unex-
plored (Hodges et al, 2011) regarding adoption of one of the most prominent management concepts, 
lean, which is used in other industry sectors as a way to improve efficiency and support and strengthen 
companies through internal improvement work. Existing research addressing the textile sector does 
not consider the human side of lean. Combining the suggestions by Edman (2009), that employee sat-
isfaction is positively connected to shareholder returns, and the suggestion by Longoni et al. (2013) 
that forgetting the employees in lean implementation can result in operational losses, the research gap 
widens. Not only does the business perspective need to be considered but also an employee perspec-
tive to understand lean implementation possibilities.  

 

Figure 10. The three different research areas addressed in the research questions. 

Lean could pose a possibility to support the European textile sector in the quest to be more competi-
tive. The three different areas explored in this research, in order to facilitate understanding whether 
lean can enable textile management; merge into a conclusion that lean can be an asset in textile man-
agement. Firstly, this research concludes that lean can make the transition from established sectors into 
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textile management as an enabler (A). Secondly, lean can be an enabler to strengthen the supply chain 
in a focal actor/supplier relation (B) as well as the internal support process (C). 

6.1 The adaption into a textile management context (A) 
In mathematics, one factor can determine the result of the entire equation. If given the value of zero it 
does not matter what level the rest of the variables have, the value of the equation still becomes zero. 
In relation to this research this variable is represented by the adaption of lean into a textile context. It 
is important to understand if lean is applicable or not before exploring how. Based on the findings in 
this research, lean is applicable in a textile context. The conclusion is based on the studies in paper IV, 
where lean principles were applied in two different textile companies. In these studies, a majority of 
the findings suggest positive effects, not only from a business perspective but also from an employee 
perspective. The senior management from both case study companies concluded positive contributions 
by adopting the lean principles. The conclusion is based on findings comparing the findings from the 
previously two mentioned studies with the study conducted in paper three, a case from the telecom 
sector. All three cases are subjected to a similar method with similar findings as a result. The fact that 
the results are similar would support a conclusion that lean is transferable into a textile context and 
also suggests that methods can be transferred from other sectors into the textile sector.  

The conclusion also finds support in existing research, where Hodges et al. (2011) suggest a lean 
framework for textile companies. However, lean cannot merely be copied into another context without 
adjustment. Bruce et al. (2004) suggest that lean is not a perfect fit in a textile supply chain but should 
be merged with agile for a better fit. This idea is coherent with findings in this research, where a lean 
principle is mixed with agile methods to impose a structure in an organization. Coherently with several 
different authors (Jörgensen and Emmitt, 2008; Souza, 2009; Radnor, 2010) exploring lean in other 
contexts than automotive, it seems reasonable to conclude that lean is applicable also in a textile con-
text, although not without adaptation. 

6.2 Lean beyond the company boundaries, a value stream 
perspective (B) 

A key area in lean is to view the value stream not only within the boundaries of the own company but 
also in the whole value stream (Bhasin & Burcher, 2006). The value stream perspective is important, 
and the changes in the textile value chains, due to outsourcing, stress this point. Including other com-
panies, that are part in the value chain or supply chain in a lean initiative, can help to strengthen it by 
improved performance, creating competitive advantages. Limiting new techniques to the focal compa-
ny is not enough, as they must be introduced beyond the focal company, both upstream and down-
stream (Goldratt & Cox, 2004). Focus is given to the supplier/focal company relation, which both 
Bashin & Burcher (2006) and Petersen (2009) point out as a key factor in lean.  

This research suggests that a supply chain could benefit, when lean is developed beyond the focal 
company, in this case the supplier actor. In paper three, a focal actor and five of its suppliers were 
studied regarding effects connected with lean training activities performed by the focal actor at the 
supplier. The findings from the study suggest that suppliers improve delivery performance but also 
develop changes in their internal structures and practices, among other connected to the improvement 
work. These findings suggest that using a value stream perspective in working beyond the focal com-
pany boundaries will strengthen the supply chain. Working together in the textile value chain and to-
gether with suppliers developing the supply chain according to lean and agile principles is a possibility 
for benefits to be created. The study conducted was however performed in an automotive supply chain 
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and since the structure of the textile supply chain compared to the automotive one is slightly different, 
this could be a source of variation. 

Previous research however supports a conclusion that suppliers, who develop lean practices, will most 
likely perform better than those who do not (Cudney & Elrod, 2011). These suppliers will improve on 
delivery time and reduced logistics cost, clearly connected to the suppliers’ utilization of lean (Wu, 
2003). Research in the textile supply chain suggests that a strict lean focus does not provide the best 
fit, but a joint lean and agile approach can be beneficial (Bruce et al, 2004). Yet, a conclusion that lean 
activities from a textile value chain perspective could benefit textile companies is fair, in light of the 
research findings and previous research.  

6.3 Lean beyond production, the internal perspective (C) 
The third area within this research comprises the internal support processes that are part of the scope 
of textile management. The use of lean principles, as described in the framework, is an important part 
of lean, together with the development of people as part of a learning organization. In a production 
context the lean principles of continuous flow, pull demand in the value chain, as well as levelling and 
takt have helped to develop production processes and supply chains. The question was how this per-
spective can enable textile management and support processes outside a traditional manufacturing 
process.  

This research suggests that by adopting lean principles, lean methods and agile methods in a support 
process context, positive effects will be created from both an employee and a business perspective but 
also negative employee effects. In a single case study, TPM and 5S were explored in an administrative 
context. The results suggest positive effects in terms of a transition from an individual to a team effort, 
reduced risk of missed duties and reduction of waste due to reduced extra work. Since similar process-
es and contexts are likely to exist in other companies, this case is illustrative, suggesting that the adop-
tion of 5S and TMP in support processes help companies to improve their internal structure and avoid 
unnecessary cost as in this case. Teaming and the involvement of the work forces are also important 
aspects in working with lean, and the transition from an individual to a team effort can support a 
broader adoption of lean in a company. McKone et al. (2001) suggest that TPM and 5S help to im-
prove quality, cost and delivery parameters in a production context, and the present research suggests 
that it is possible also in a support process context. Hence it could be an enabler for companies in a 
textile management context.  

The result from three different studies using lean principles, lean methods and agile methods in sup-
port teams suggests from an employee perspective changes in four areas (1) team collaboration, (2) 
team performance, (3) information and communication, and (4) stress level. From a business perspec-
tive improved performance was demonstrated in terms of deliveries on time of activities and possible 
reduction of cost in terms of waste. Using the five lean principles in a support process context can, 
based on the findings in this research, be an enabler. The principles enabled changes to increase team 
collaboration and improved information and communication within the team. They also enabled in-
creased team performance, from both an employee and a business perspective. However, as in other 
lean research (Hasle et al, 2012), the stress level increased in two of the studies, which is an area need-
ing further study. From the results of the three studies it is likely that endorsing lean principles will 
enable textile management and that the principles of lean will work in a support process context. 

The use of TPM and 5S as lean methods and lean principles can enable textile management and sup-
port companies to improve the internal business processes to achieve improved quality and reduced 
cost. In this context it appears that there is an opportunity to also implement lean in a setting that 
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brings positive effects also from an employee perspective. The problems with stress in this context 
must however be better understood and mitigated, if lean in this context is to be truly beneficial from 
both a business and an employee perspective. 

6.4 Implications and future research 
6.4.1 Managerial implications  
This research and its findings can support practitioners at both a strategy level and a practical level in 
companies. Both methods and models are presented, which with some adaptation can be used in busi-
nesses at an operational level, and also findings to be used as input at a strategic level. At an opera-
tional level the methods and models explored and developed can serve as ways to address and apply 
lean principles in a textile context, but also in other industry sectors. In particular two of the appended 
papers, paper III and IV, can serve as guidance at an operational level. Paper III contains a model for 
applying lean principles in a structure for support teams, thereby improving team performance. Paper I 
contains ways of working and methods to address the focal company/supplier intersection in supply 
chains and may serve as a model of how to involve the supplier base in lean int 

ervention, reaching beyond the company boundaries. Both papers present methods and findings at a 
practical level, which could be adopted by practitioners and serve as support in their work.  

Findings and research not only focus on the business, as findings from an employee or human perspec-
tive are also explored and discussed. This may support managers to better understand what effects lean 
can bring in support processes and better prepare them during an implementation. The main bulk of 
research addressing lean and human effects has today a manufacturing context. The present research 
explores effects in a different context and its findings may therefore serve as a support and a guide for 
managers operating outside a manufacturing context. As suggested by other researchers, lean should 
not be only about reducing waste but also creating a learning organization developing the people. It is 
in this research obvious, especially connected to the two action research studies, that the results could 
not have been achieved without the training and development of the people taking part in the process. 
This is an important understanding for practitioners seeking to endorse and implement lean.  

At a strategic level, the main findings in this research can support managers in textile companies to 
better understand lean as a strategy or concept that can enable business improvements. Fears and ideas 
can be tested in theory and serve as input when defining future strategies for companies. As the Euro-
pean Commission points out, increased productivity but also better improvement work as important 
areas to strengthen the textile industry could be of particular interest.  

The research can also support managers to understand TPM and 5S from an administrative perspective 
and underpin initiatives in this context, separate from production.  

6.4.2 Researcher implications 
The present research helps to better understand lean in a textile context and bridges the research gaps 
found in this area. Despite the need for further research in a broader scale, the research explores the 
area and creates a better starting point for more in-depth studies of textile companies and lean initia-
tives. 

It also helps increase knowledge in the area of lean service and lean beyond production. Several au-
thors express research gaps here (Cudney & Elrod 2011; Marodin & Saurin et al. 2013; Arlbjørn & 
Freytag, 2013) and describe the situation as a void. Exploring the use of lean in support teams and the 
use of TPM and 5S outside a production context helps both support existing research and create better 
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understanding of these areas. Even if the focal point of this dissertation is textile and a textile man-
agement context, the findings are based on empirical data also outside the textile sector and can there-
fore be used also in conditions outside the textile arena.  

6.4.3 Future research 
Several different areas emerge as targets of possible future research. The first area derives from the 
fact that the exploration of transferability of lean from other industry sectors to textile only includes 
one method and two different companies in the textile sector. It does not cover whole organizations 
but only teams within the companies. Further research is needed to investigate lean in a broader con-
text in several companies and whole organizations to better understand and verify the findings in this 
research.  

Since conflicting findings connected to work related stress were found in the research, and this is an 
area often associated with lean as a drawback, more research to explore work-related stress in a sup-
port process or lean service context is needed. To be able to create better possibilities for lean this is a 
necessity, and the conflicting findings of the present study might suggest that ways to mitigate prob-
lems can be found.  

In this research team effects are explored in connection with lean interventions with a focus on textile 
and support processes. However, this should be explored in a broader context, where effects in interac-
tion between teams should also be studied to better understand what can be anticipated as a result of 
lean intervention. 
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Abstract 

Purpose – Much research have been done regarding how to implement lean in the focal company, but 
not much have been written about how to integrate suppliers in strategies and the focal company’s 
culture, such as lean production and lean thinking. The purpose of the article is to investigate if suppli-
ers can be more integrated in the supply chain by training in lean thinking by the focal company and 
explain a possible structure of the training. 

Design/methodology/approach – A multiple-case study has been conducted including the focal com-
pany and five of their supply companies. The findings are supported empirically by on-site interviews 
and by observations, as well as binomial two proportion test was used to analyse the statistical data of 
the delivery precision. 

Findings – The training program does not show a conclusive result, but the training program has made 
a difference at all included suppliers. In most cases the training program was a trigger that started or 
boosted the internal improvement work with continuous improvements. In some cases creating struc-
tured ways of working and improved the internal production flows. 

Originality/value – Explain how suppliers can be more integrated in the supply chain by train-
ing in lean thinking 
Keywords – Lean thinking, supply chain development, collaboration, training, quality management. 

Paper type – Case study 
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Introduction 

In the vehicle sector there has been a trend to focus on pull-based systems and the elimination of 
waste, which in turn makes the focal factory more effective. Zhang and Chen (2006) have compared 
the inventory levels for pull and push-based systems and found that a push system has almost six times 
more inventory then a pull system. Successful pull-systems also have a lesser capital tied-up level 
compared to push systems. This is some of the reasons why lean production has been so popular in 
this sector. Research by Holweg and Miemczyk (2002) shows that the relevant supply chain has a low 
inventory level and this in turn leads to a lower tied-up level in the focal factory, but upstream and 
especially downstream; the tied-up capital and inventory level is dramatically higher in comparison to 
the focal factory, thus the focal company is effective but not efficient. Some authors pointed out three 
things that are the main causes of low efficiency in the supply chain as a total, these are: location of 
the customer order decoupling point, bullwhip effect and the level of customer-supplier relationship, 
see Wikner and Rudberg (2005), Seguel et al.(2010), Liu (2004), Daaboul et al. (2010), Jammernegga 
and Reiner (2007) and Jonsson (2008). 

With this in regard, it should be a vital issue to analyse the customer-supplier relationship in the sup-
ply chain for pull systems and following lean production. Effective pull systems are heavily depended 
on long-term and reliable relationships with suppliers, as Cooper and Gardner (1993) explained, arms 
length relationship with suppliers is certainly not sufficient to achieve the goals of systems like lean 
production. The companies in the supply chain must be much more integrated and help each other in 
order to see the entire chain as a whole, thus be vertically integrated. The companies in the supply 
chain also need new processes and a system thinking that crosses over company’s boundaries, and as 
they become more integrated, adopt similar cultures as well as a common strategy. Furthermore, Roth-
er and Shook (2003) emphasised Value Stream Mapping as an essential method in lean for elimination 
of waste but it must be done as a whole (upstream-downstream), not only for the focal factory. 
Goldratt and Cox (2004) also support that only the search for new techniques and working only in the 
focal company is not sufficient. 

Much research have been done regarding how to implement lean in the focal company, but not much 
have been written about how to integrate suppliers in strategies and the focal company’s culture, such 
as lean production and lean thinking. According to Bicheno (1999) and Henderson et al. (1999) sup-
plier development needs to develop links with suppliers and working closely with them for mutual 
benefit. Furthermore according to Krizner (2001) for lean methods to succeed it is vital to bring to-
gether different departments and companies, especially when historically barriers have been erected 
between them, to tear down this barriers should be of the outmost importance. Especially since many 
companies today tends to outsource (Hines and Taylor, 2000 and Bashin and Burcher, 2006). In order 
to attain lean methods and philosophies it is vital to expand it to the suppliers (Liker, 2004). Thus the 
purpose of the article is to investigate if suppliers can be more integrated in the supply chain by train-
ing in lean thinking by focal company and explain a possible structure of the training. 

Method 

A multiple-case study has been conducted including the focal company and five of their supply com-
panies. The findings are supported empirically by on-site interviews and by observations in all of the 
companies. All interviews and site observations at the individual companies lasted for one day. At all 
the companies more than six people from all levels in the companies were interviewed, from executive 
managers to shop floor workers. In all the companies the interviews started with a group interview, 
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this was in order to create a relaxing atmosphere and give opportunities for the authors to explain the 
purpose of the investigation.  

Different respondents have been asked the same questions, notes were written down and the inter-
views were tape-recorded. The interviews were written down by one of the authors and the other asked 
questions and performed interview observations. In two of the companies there was only one author 
present. All of the authors have listened to the interviews. 

The collection of primary data was mainly made by on-site interviews and by observations. Secondary 
data was used, diagrams and other quantitative data was also used to confirm the results. 

The interview form was formulated and adjusted during a short period of time.  
All of the companies accepted to participate in the study. 

Scania has gathered statistical data of the five suppliers, before and after the performed training pro-
gram. The measurement period is four months before and 1.5 year after the training program. The data 
can be explained as binomial distribution, thus a binomial two proportion test was used to analyse the 
data in the software Minitab. 

The strategy of the training 

The objective of the training was to strengthen the suppliers with a long-term perspective within Sca-
nia’s supply chain. To achieve this objective Scania and its supply chain developers selected key parts 
within the Scania Production System that they believed would increase the knowledge of lean produc-
tion and thereby creating changes that would strengthen the suppliers’ long-term collaboration. The 
training material focuses on how to identify deviations and possible improvements to create processes 
that assure a continuous improvement within safety, quality, delivery and cost. 

All the training material used was created with the base of existing internal training material form 
Scania’s “train the trainer” program used for its employees. The material was modified and according 
to Scania, the Scania Production System was not emphasized in the sessions but more the methods and 
mind set regarding lean production. The methods and material are however based on Scania´s interpre-
tation and definitions. 

Scania selected in total ten suppliers to be part of this specific training program that is described in this 
paper. The selection of the suppliers in the training program was done with the basis of several selec-
tion criteria´s. The first and most important was that Scania defined the suppliers as a strategic suppli-
er. Secondary selections criteria’s were that they were Swedish and judged as perceptive to training. 
Scania also received funding from the European Union (EU) during the economical downturn and 
since some of the funding was used during the training the suppliers also needed to be located in re-
gions of Sweden that were approved within the EU funding.  

The employees requested by Scania to participate in the training were a cross section of the companies 
from the CEO to operators. Scania stressed that it was important that senior management participated 
from two perspectives. The first was to point out the importance within the company to all employees 
hereby creating a commitment. The second one was to secure that senior management was committed 
to the training themselves and that they would further progress and build on this training hereby creat-
ing changes within the company.  

The training was divided into three different blocks, each consisted of one to two days of training. The 
planning and structure for the three blocks was the same as well as the methods used by the trainers to 
perform the training at all the suppliers, according to Scania. One variation from that was find by the 
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authors, the goal was to have four hours of training day one and four hours training day two which not 
always were applied. In some cases the training were performed during a single day.  

The first block´s objectives were to learn how to detect waste inside the company and how to reduce 
it. The first part contained theory and practice of what kind of different wastes that can be found in 
companies and what it means to reduce waste. The second part contained practice and theory of a tool 
Work Sampling which purpose is to categorize waste into different categories (learn to see the waste).  

The objective of the second block was to learn the first steps in 5S, at Scania defined as Sort and Sys-
temize. The first part was to understand the purpose of 5S and to train the first S (Sort). It included 
performing analyses on workstations with the aim to remove everything unnecessary and add missing 
tools to the workstation. The second part consisted of theory and practice of the second S (Systemize). 
It included how to organize the workstation and make it visual with the goal of making it more effec-
tive. Theory and tools on how to think about and perform these steps were included both in the first 
and second part. 

The objective of the third block was to learn how to create and work with standardized working meth-
ods and reach what Scania defines as zero defaults and zero accidents. The first part of the training 
contained theory and practice on how to map workstations and work sequences and how to calculate 
and set pace time and cycle time. The second part of the training regarded how to create and build the 
process and work instructions and balance the work load. 

The training was to consist of a short theory session; duration was not more then 25 minutes, followed 
by a practical workshop of about two hours. Scania stressed that the combination of a short theory 
session and a workshop is important to secure learning and understanding. The workshop was always 
located were the real production of the supplier took place and one or several process steps were se-
lected to be used in the training. During the workshop the trainers from Scania were present to coach 
the participants and help them during the workshop. The goal was to make real improvements in the 
processes selected in the training and to increase the understanding and to be able to emphasise how 
the tools, techniques and mind set taught can make a difference in the company according to the im-
provement of the process. The workshop was always summarized with a short presentation of the re-
sult and often with a short session to reflect.   

Characteristics of the companies 

All the companies operate within several business-areas of which one is the automotive, except from 
one of the companies that only operate in the automotive sector. The total turnover for all the compa-
nies is between 40 and 70 Million €. The biggest customer is from the automotive industry where Sca-
nia represents between 20 to 30% of the total business. All the companies are medium sized with be-
tween 100 to 200 employees. For more details see table I below. 
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Table I: The characteristics of the investigated companies. Note that the companies’ numbers are not 
correspondent to the companies’ letters, later in the paper. 

 Total turnover 

Million € 

Biggest custom-
ers 

Scania repre-
sents of the 

whole business 
% 

Employees 

Company A 40 Volvo Cars, 
Scania and Vol-

vo Trucks 

25 125 

Company B 60 Volvo Trucks 
and Scania 

30 200 

Company C 40 Scania, Volvo 
Cars and Volvo 

trucks 

25 100 

Company D 70 Scania, Volvo 
Cars and Volvo 

trucks 

20 200 

Company E 50 Scania and Vol-
vo trucks 

30 200 

 

Case study A 

The company’s view of Scania’s supply development strategy 

Scania is by the supplier perceived as a company with skilled employees and clear demands of what is 
expected in terms of yearly price reduction, quality and lead-time improvements.    Especially con-
nected to how they perform their internal improvement work to reduce waste and improve processes. 
An area of improvement however, is the creating of an even closer supplier customer relationship to 
work with the total value chain for the product and to balance the process perspective with a product 
perspective.  

In comparison to other customers Scania has a high degree of process knowledge and therefore focus 
more at processes than product improvements. But there is no difference in simplicity to cooperate 
with Scania compared to other customers. The biggest difference is that other customers are more 
willing to incorporate supplier’s suggested improvements connected to product changes.  

The training  

The participants of the training program felt that the training program increased the competence about 
improvement work and created a common understanding.  A major difference of opinion was found 
between higher and lower management levels. The higher management perceived the training as basic 
and general were the lower management perceived it as comprehensive and on a high level of com-
plexity. In general the training was rated better by lower management then by higher management. 

The trainers from Scania were generally described as highly skilled both in terms of theory sessions 
and practice. In some cases they are perceived as know-it-all and not flexible to other views and other 
definitions then Scania’s. 
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From the supplier perspective the result cannot be measured in tangible results. The training has how-
ever resulted in that some of the tools included in the training were adopted in the company and these 
tools are also described as the highlights of the training. Today both work sampling and systems to 
visualize the production and deviations are used and a person has been hired to work as a lean driver. 

The main improvement areas within the training program suggested from the supplier are to include 
the product perspective and extend the timeframe for the program.  

During the factory tour, several observations were made that questions what impact the training had in 
the company. Pallets of material were placed in areas marked as footpath or other areas not be used for 
storage. It was hard to get a good picture of the production flows and the impression was that the com-
pany had a high value in terms of work in progress. There were however boards connected to the visu-
al management-concept for group level, but on higher level critical parts of the visual management 
were still missing. 

Case study B 

The company’s view of Scania’s supplier development strategy 

The company´s general perception of Scania is good and Scania are perceived as willing to share 
knowledge, simple to cooperate with as well as being transparent with information and have a straight-
forward approach in price negations. The Scania employees are perceived to have a high degree of 
competence. The main improvement as a result of the training-program was seen to regard the infor-
mation about products that were about to become obsolete. The supplier believes however that an 
evolved partnership would benefit both companies and help to solve issues. 

Scania is simple to cooperate with compared to other customers and are also more straightforward in 
their price negotiations. Another difference is that Scania is more focused on technology simplifying, 
where other are more market-oriented resulting in a lot more customer adaptations for the customers. 

The training  

The training program was generally perceived as educational and also met the preconceived expecta-
tions among the participants. The combination of theory and practice at the supplier was regarded as a 
good structure for securing learning and understanding of the topics covered. The training program 
gave in many cases a motivation-boost and a broader perspective.  

Several soft savings was achieved after the training. The supplier concluded that the training program 
had made a difference in several areas and was the trigger to start changes internally. Two key areas 
were identified, quality and value flows. 

The supplier have changed its view of quality as a result of the training, and today have a more struc-
tured approach to continuously improve the quality and create a quality focus internally. A version of 
visual management has also been implemented to create a common view of were problem areas are 
located. They acknowledge that Scania has a highly developed way of working with quality.  

The other key area was how to improve the internal production flows. The training program presented 
a different view and this led to that the supplier has adapted to a completely different approach to in-
ternal production flows today. They now work structured to reduce work in progress and to reduce 
stocks. The focus lies today not only on the actual mounting process or the robot, but also all parts 
connected to a work station and how the stations are interlinked.  
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The training program also created changes in how to work with 5S and how management should sup-
port the employees in the improvement work. 

Observations from the factory tour indicate that they work with 5S, visualization and the reduction of 
waste. The company uses improvement boards and production follow-up boards to steer the produc-
tion. During the tour it was obvious that there is structured work to reduce WIP due to low inventory 
at shop floor. The impression was that the staff followed the internal 5S rules and only a few devia-
tions were identified during the tour. 

Case study C 

The company’s view of Scania’s supplier development strategy 

The employees at this company think that the Scania culture is well thought-out as all the employees 
in Scania do things in the same way and they are humble, they also have substantial knowledge about 
Lean production and solid training programmes. Even if the employees are humble they are also self-
opinionated. According to some respondents the reason for that might be that a large portion of the 
staff has been working at Scania for many years. It is the Scania way or no way. 

When comparing Scania to other customers they have a larger focus on the module-design, thinking of 
their vehicles and a lesser focus on what the customers really wants. That makes it harder to work with 
Scania due to a lack of involvement in the product design. It is much easier to communicate with and 
find better product improvements with other customers, especially in the beginning of the product 
design phase. Scania will not give as much power to the suppliers as other might do, other customer 
realises that the supplier knows best about their own products. The outcomes of this is that even if it is 
more easy and fruitful to work with the Scania supply development program, many process improve-
ments could have been avoided if the supplier could be more involved in the first phase of the product 
design. It is difficult to make changes in existing products, Scania only work with improvement of the 
production processes. With Scania’s system the suppliers must ”fight more fires” after launching new 
products.  

The training 

The training was performed in a time of recession and even if they had the time not all the staff was 
fully motivated. Due to they were forts to get rid of people.  

The most positive with the training program was the sandwich of study and practical work that was 
present through the entire training, it was 20-25 minutes of theory and afterwards practical hands on 
with the daily home-ground tasks. The general view and understanding of the methods will be much 
better if you perform the training at your home ground. Scania’s requirement of the top management’s 
participation in all training reinforced the importance of the training to the blue-collars.  

It is important that there is a healthy discussion during the training and afterwards so that both compa-
nies see the training as collaboration, none of the parties are supposed to be seen as an inferior reach-
ing out for charities. 

Several soft savings were achieved after the training. The supplier concluded that the training program 
has made a difference in several areas and acted as the trigger to start changes internally. Before the 
training the company had already induced and practiced some methods in Lean but thanks to the sim-
plicity and down-to-earth way of the training, the company uses the methods more frequent and sys-
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tematic, especially work sampling and 5S. The company thinks that the most difficult part is the last S 
which is about creating a discipline for sustaining the habits that has been introduced.  

The supplier has changed its views of speed and lead-time and today they reflect more often about if 
they could do things in a better way. Today they have a more structured approach to visual manage-
ment.  

Case study D 

The company’s view of Scanias supplier development strategy 

The general perceptions of Scania from the supplier are not very positive. Scania are willing to share 
knowledge but the company´s perception is that they do it for their own winnings and not to create a 
win-win situation. One employee mentions that –of course we can improve the process a lot but after 
three year running the process there is not so easy. They wont us always to decrease the batch size due 
to it will be easier in the focal companies, even if the cost for that is transportation of air. Scania 
should pay us more thanks to that we save money by optimize full rate for the transportation The Sca-
nia employees and the processes in Scania’s plants are of very high competence and effective, but it is 
not so easy for our company, for example change over to a now product in a few minutes. Scania is 
very engaged and enthusiastic but sometimes theirs demands are not always feasible. Other customers 
are simpler to collaborate with. On the other hand they are not so personally involved in our process-
es only in the design of the products. 

The training  

The combination of theory and practice at the supplier’s site was a good structure to secure learning 
and understanding of the topics. The training program gave in many cases a motivation boost of un-
derstanding methods in Lean. But even if the company now understands the methods they do not use 
work sampling at all and only sporadic 5S. On the other hand the training was an “eye-opener”. It 
triggered the company to start improving the processes and to understand the needs for more training. 
After the training the company has had additional training in Lean by a consultant company. But if the 
company had gotten opportunities for more training by the Scania it would have been preferred. 

Even if the Lean methods and tools have not been self-propelled the company’s work cells and work-
stations have become more structured and cleaner than before, furthermore the staff have gained a 
more common view of how to produce in an effective way. 

Case study E 

The company’s view of Scania’s supplier development strategy 

The supplier´s perceptions of Scania are generally very good.  Scania are perceived as willing to share 
knowledge and simple to cooperate with, but only when the products already have been launched.  

Scania is dimplier and more reasonable to cooperate with compared to other customers. This supplier 
has worked close to Scania for more then 10 years. Before the cooperation was in a project form, but 
today the relationship has extend to even involve continues improvement in every process. This form 
of collaboration will be extended further in the future according to the CEO. Another difference is that 
Scania does not start to work and collaborate with a new product before they get the order, while other 
customers start to involve the suppliers in the design phase. 
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The training  

Some years before the current training a portion of the staff were trained in Lean methods at Scania 
production site, but the current training has been much more fruitful and secured learning and under-
standing of the topics covered. The training include methods in a systematic way which was very 
good. In many cases the training program gave a motivation boost, a broader perspective and a better 
understanding when the staff could relate to the methods in their daily work. Even if the training was 
largely repetitions from other training sessions conducted over the last year the follow-up and feed-
back after the training was sustained. Thanks to that the customer is more interested in the results 
when compared to a consult.  

The supplier concluded that the training program have provided them with a way to start continuous 
improvements. Today the company can see that they are making much more with fewer resources. The 
most positive with the training was that the staff started to see the eight wastes of Lean. -Today we can 
allocate time for just stand and locking many hours how a cell is designed. Also here the other key 
areas were how to improve the internal production flows. As with company B the training program 
presented a different view and the supplier has today changed to a completely different approach and 
works more structured to reduce work in progress and to reduce stocks. Switching focus not only from 
the actual mounting process or the robot but also to all parts connected to a workstation and how the 
stations are interlinked.  

The training program also created changes in how to work with 5S and how management should sup-
port the employees in the improvement work. 

Effect according to the Scania  

The effect of the training program varied between the different suppliers and while some suppliers 
have used the training and made changes internally others have not. One possible cause is that the 
suppliers that are not making changes are not at a point were they are perceptive to the training and 
thus should been developed further before training. Scania points out that the commitment from senior 
management is important and that there are in some cases it have been a lack of commitment and as a 
result the training has not been used. 

Scania’s performance follow-up of the supplier’s shows for example improved delivery precision from 
all suppliers included after the performed training program. The training program can not be pointed 
out as the sole contributor of the improvement but are to be seen as a potential contributor to the im-
provement. 

The tangible effects of the training are in several cases hard to identify but there are areas were im-
provements have been made. Several of the suppliers are today able to identify possible problems that 
jeopardize deliveries to Scania earlier than prior of the training program. The result is that Scania can 
work together with the supplier to mitigate the problem and secure deliveries.  

Some of the suppliers have also made changes to their internal ways of working and the contacts at 
Scania today feel a greater trust to these suppliers’ processes in terms of reliability. The common un-
derstanding of these suppliers is also that the changes made have created a base for improvements that 
will help the suppliers in the long run. 
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Result  

The structure of the training program with short theory sessions followed by practical workshops is a 
successful method to use when training the suppliers in this the case study.  

To train the supplier-base by applying lean principles in the value stream is likely a good approach to 
start creating a more integrated supply chain. This idea is supported by Bashin & Burcher whom sug-
gest that the involvement and development is one important factor to reduce lead-time in the supply 
chain. Emiliani (2003) has documented a company’s lean transformation with financial improvements 
as a result when addressing the whole value chain. However, the authors concluded that the timing 
from Scania to perform training during a period of recession was not optimal and impacted the desired 
outcome of the training program in a negative way. To improve the outcome of the training an extend-
ed training program and structured follow up meetings by Scania is needed. 

A null hypothesis of that there is no difference in the delivery precision was established and the 2 bi-
nomial test with the fisher exact test was selected in order to test the hypothesis. The result was all five 
suppliers have improved the delivery precision measured by Scania after the training program com-
pared to before, the p-value of the test show below 0.00. The improvement of delivery performance 
has likely many contributors and the training program might be seen as a possible contributor.  

Improvements of the Scania training program of the suppliers 

Scania identifies several areas for possible future improvements, both connected to parts included in 
the training but also as add-ons to the performed training. 

To create a better understanding and secure lasting result it is desired to spend more time which each 
supplier. The time should be spent both on training by extending the training sessions but also to better 
follow up and make sure that the supplier adopts the training in the business and support them in the 
implementation of further training. 

Possible future add-ons include training suppliers in understanding and tools connected to the reduc-
tion of set-up time, i.e. the SMED concept. In many cases the suppliers of Scania uses batch produc-
tion and in these cases it is especially important to reduce set-up time to reduce WIP and lead-time in 
the system. Further more, training in standardize ways of working is also a possible area for further 
training of the suppliers.  

Summary and Conclusions 

The training program does not show a conclusive result, but the training program has made a differ-
ence at all included suppliers. In most cases the training program was a trigger that started or boosted 
the internal improvement work with continuous improvements. In some cases creating structured ways 
of working and improved the internal production flows. In four out of five cases methods taught dur-
ing the training was implemented, or in cases when they were already present changed as a result of 
the training.  

The perception of the training program from a supplier perspective is good and all of them would ac-
cept additional training if offered by Scania. The structure of the training was concluded as a good 
approach by the suppliers. But there were suggestions for improvements. One interesting suggestion 
was to include not only processes but also product improvements to have a better effect of the training.  
Scania concluded that the training program was successful in several cases and that the desired results 
were achieved. However in some cases the results was a disappointment. Possible reasons for the dif-
ference are how each supplier handled the aftermath of the training. One interesting observation was 
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that the company that was most negative in Lean methods was in bankruptcy and the second most 
negative have financial problem. Learning outcome from that could be do not start training with sup-
pliers when suppliers have problems. 
 
How suppliers can be more integrated by training in lean thinking 

The author’s conclusion is that the results are applicable in other cases when the supply chains are 
structured in the same way as Scania’s. It could be performed as follow; 

Execution: 

• Start to discuss the important of the training and try to have a healthy discussion during the 
training and afterwards so that both companies can see the training as collaboration. 

• The training should consist of a short theory session, duration should not be more then 25 
minutes, followed by a practical workshop of about two hours, in order to secure learning and 
understanding.  

• The methods should always be related to the staff work. 
• The workshop should be summarized with a short presentation of the result and followed by a 

short session of reflection.   
• Follow up and make sure that the supplier adopts the training in the business and support them 

in the implementation of further training. 
• The training should be divided into different blocks, each consist of one to two days of train-

ing.  
• The first block could be to learn how to detect waste inside the company and how to reduce it. 

The second block could to learn the first steps in 5S. If using three blocks the third block 
could be to learn how to create and work with standardized working methods. If using more 
blocks and days for training discussion with the demands of improvement of the supply chain 
as a whole should be performed. 

Requirements: 

• The workshop should be located were the real production of the supplier take place and one or 
several process steps should be selected, to be used in the training. The general view and un-
derstanding will be much better if it will be performed at the home ground. 

• The senior management and the top management’s participation is vital. 
• The trainer should be from the focal company, due to that the customer is more interested in 

the results when compared to a consult.  
• Do not start to training suppliers when they are in severe financial problem. 
• Participate in the training should be as cross section of the companies, from the CEO to opera-

tors. 
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Abstract  
 
Purpose – The purpose of the paper is to analyse and determine how Total Productive Maintenance 
(TPM) can be applied within the support process as well as to identify possible effects from an em-
ployee and business perspective.  
 
Design/method/approach – A qualitative research approach was selected. Empirical data was gath-
ered using semi-structured interviews at one case company, but from several teams, that had applied 
preventive maintenance. The result was then used to extrapolate how TPM can be applied in a support 
process as well as to identify business and employee effects.  
 
Findings – TPM in a Lean office environment can create values both in a business and an employee 
dimension. In the employee dimension TPM reduces the risk of missing/forgetting areas of responsi-
bility and creates more involvement. In the business dimension objectives such as cost, quality and 
supporting the reduction of waste improved. Preventive maintenance meetings can be included and 
performed once a month in the ordinary departmental “stand-up meetings”. Methods like 5S, which 
need to be updated on a continuous basis, and standardized maintenance, should also be connected to 
the TPM work. But first all employees should be trained in order to have the same direction/behavior.  
 
Originality/value – The paper gives practitioners a perspective on how TPM can be applied within 
the administrative processes in a production company.  
 
Keywords –Lean office, total preventive maintenance, support process, service management  
 
Article type – Case study 
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Introduction  
Suppose a typical case example from a production company in a common department X. During the 
upcoming week there is a planned visit from a customer. The first thing to do for an employee is to 
give a presentation with basic information of the company, after that a site tour is planned. The em-
ployee responsible for the visit starts with at least one hour preparation before that. He searches for the 
latest existing presentations, often in his own computer or the intranet or by asking some colleagues 
for the latest version. Often it can be found on the intranet web, but he does not now who is responsi-
ble, and is the content up-to-date? After finding the version the employee starts to verify and check the 
presentation, whether it is the latest one and if it is up-to-date. After some work, he saves the presenta-
tion on his own computer; now finally after some hour’s preparation he is ready for the visiting cus-
tomer.  

Suppose now another typical case example in the same company but in another department Y at the 
same time and in the same production site as in the case of department X. There is a planned visit from 
a customer; the procedure is the same as above. After the employee finds the right version he starts to 
verify and check the presentation, check if it is the latest one and if it is up-to-date. After some work, 
he saves the presentation on his own computer or in the web intranet, now finally after at least one 
hour he is ready for the visiting customer. These situations are often common and present in most 
companies today, thus work tasks that constitute extra work that should not be needed. This extra work 
is often not visible.  

In order to stay competitive in today’s marketplace it is vital to reduce activities that do not create 
value. Lean production has in the last decade been seen as mean to reduce non-value-time and there 
have also been some documented improvements in administration processes using lean production. 
The office environment often presents a major improvement opportunity to reduce necessary activities 
(Hyer and Wemmerlov,, 2002, Tiplady 2010). Lean is about reduction of waste and to focus on what 
is value from a customer perspective in order to improve the processes and business (Hines et al., 
2004). Lean contributes positively to business performance applied in a manufacturing context and is 
also suggested to do the same in a service context (Bicheno, 2008; Hallgren and Olhager, 2009; Nara-
simhan et al., 2006).  

The two employees in the case above explain the experience during the journey to prepare for the visit, 
which causes several different problems and situations requiring extra work, due to undefined ways of 
working and not updated and maintained material. It is also not a common way to share improve-
ments. In these examples the employees face all three parts of Lean’s three M, Muda (waste), Muri 
(overload) and Mura (unevenness) (Bicheno, 2004). In a production context many companies has 
worked to master these 3 M for creating better production systems, while outside the production con-
text the progress is not at the same level. There, as in the service sector, processes must be managed 
more like in production lines, using Lean principles and methods as standard work and visual man-
agement, according to Allway and Corbett (2002). The work to create an efficient system, i.e. reduce 
variation, overload and waste, is as important as in the production. Moreover, in a service context the 
office environment is likely the area with the highest level of waste (Bicheno, 2008).  

Two main methods, 5S and total productive maintenance (TPM), are useful in Lean in order to 
minimize wastes as unplanned stops, reduce variation for unplanned work and create plans to 
avoid overload (Pettersen, 2009). The use of TPM in a production context is described positively 
from both a method perspective and a business improvement perspective in existing research 
(Ahjua and Khamba, 2008; McKone et al., 1999). Maintenance can improve up to 40% of the non-
value adding time in the production (Ahuja and Khamba, 2008), which also should make it obvi-
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ous to create a suitable maintenance strategy for administration processes and integrate it into the 
business strategy. Thus this strategy should be related to all company functions to ensure a valua-
ble aid (Crespo et al., 2009). Regarding how to apply TPM ideas in administration processes, there 
is not much previous research. Ideas from 5S have been transferred into the office environment in 
connection to the physical work environment. Lean ideas have been applied in this context to 
structure according to standards and clean desk policies (Knight and Haslam, 2010). Literature on 
classification of maintenance management has so far been very limited (Garg and Deshmukh, 
2006) and TPM has only aimed at increasing the effectiveness of production, but not in an office 
environment (Kot and Grondys, 2013).  

This presentation argues a need for work tasks that should be standardized and visualized and have 
a maintenance schedule connected to them. This poses a possibility to analyze how and if Lean 
methods, such as TPM including 5S and visualization, can support and improve support processes 
in companies by standardization. Hence the purpose of this paper is twofold:  

To analyze and determine how TPM can be applied within the support process as well as to identi-
fy possible effects from an employee and business perspective.  

With this in mind the authors’ objectives are to answer the following two research questions.  

• How can TPM be applied in a support process?  

• What business and employee effects can be achieved if using TPM in a support process?  

Theoretical framework of TPM  
In the past, maintenance has been implemented in different ways. Until the Second World War a reac-
tive approach was present, which means that an action had to carried out only in case of a failure. Af-
ter the war the approach changed to become preventive: maintenance was planned after a defined peri-
od, according to the time of use to prevent possible failures. Late in the 1970’s the used methods be-
came more predictive to discover potential malfunctions in the machineries. The development of TPM 
started in the 1970’s, where its purpose was to achieve zero failures and zero faulty products (Nakaji-
ma, 1988). The 1980’s brought a holistic view, which connected all production departments in the 
companies (Alsyouf, 2007).  

After the Lean philosophy was coined in 1988 (by Krafic in a report comparing US, European and 
Japanese car manufacturer systems) it has since then developed (Hines et al., 2004; Womack and 
Jones, 2003) through, for example, moving into other areas, such as healthcare (Souza, 2009), con-
struction (Jörgensen and Emmitt, 2008), and public sector (Radnor and Walley, 2008). Some authors 
argue that TPM is a method in Lean, while some say it is a philosophy on its own. (Mohammad et al., 
2010). Today the method poses a challenge since there is no coherent definition of Lean (Andersson et 
al., 2006), but there are elements and key attributes that can be connected to Lean. A key aspect is the 
reduction of waste and non-value added activities, and hence the reduction of the cost base of an or-
ganization, which is also the objectives in TPM (Crespo et al., 2009).  

TPM can be one key enabler for improved production performance and support the reduction of waste 
from a.o. unplanned work areas (Ahjua and Khamba, 2008; Ljungberg, 2000). Implementing a TPM 
approach in a production context can improve parameters, such as cost, quality and delivery, and will 
support the reduction of waste (McKone et al., 2001). Companies can be classified along three ways of 
implementing TPM, companies that have the structured and working methodology, those that say they 
have it, and finally those that have established the pillars (Rodrigues and Hatakeyama, 2006).  
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According to Japan Institute of Plant Maintenance (JIPM) eight pillars support the TPM house. The 
foundation is 5S, but the most important elements to implement TPM are training and involvement of 
the employees, see figure 1. For practical implementation companies have to overcome several barri-
ers. In the literature personal, organisational and cultural barriers are identified. 

 
Figure 1, The TPM house, the eight pillars and 5S, from Japan Institute of Plant Maintenance (JIPM) 

Personal barriers can arise because TPM needs a different behaviour from the employees, who should 
behave more like owners than just order consumers. They should be motivated to share knowledge and 
experience as well as to work in teams. Organizational barriers are created by the lack of communica-
tion between the employees as well as the lack of training and education to handle this new philoso-
phy. Further departmental problems are usually linked to the continuous flow of information and the 
teamwork approach. Financing can become an issue because of the long-term horizon of TPM. The 
large investments initially required are a risk and the payback is not immediately visible. Cultural bar-
riers arise because of the resistance shown by employees against such a radical change in the way of 
conducting maintenance.  

For an effective TPM and maintenance strategy the whole company must be involved (Ahjua and 
Khamba, 2008) from production to support processes in the company (Kot and Grondys, 2013). Part 
of the TPM approach is “office TPM” where the key purpose is to enable the manufacturing operation 
by effective administrative systems (Shamsuddin et al., 2005). The office TPM includes application of 
5S, focus on cost related issues, and elimination of procedural issues, and improves cooperation be-
tween departments (Ahjua and Khamba, 2008). The involvement and participation of the employees is 
a key part of office TPM to create a system where it is everyone’s responsibility to carry out mainte-
nance and work preventively (Nakajima, 1988).  

Lean’s three M are regarded as a key element in Lean. The first one is Mura (unevenness), the other 
two Japanese terms connected to Lean is Muda (waste) and Muri (overload), which is also applicable 
in a service context. Service is maybe the area where the most waste exists, according to Bicheno 
(2008). According to Chen and Cox (2012) if the processes have less variation and waste the three M 
will be improved, and as office processes in companies often contain more variation than repetitive 
production processes (Chen and Cox, 2012), working with TPM in office environments might be more 
advantageous than in production environments. In Lean seven different wastes in office are defined, 
but today there are suggestions of additional waste, where one is the most prominent, viz. under-
utilizing capabilities/skills. These wastes have been transferred or adopted into a service context (Lu-
ciano, 2009). Table 1 presents the view of Bicheno (2008) from a service context and Poppendick and 
Poppendick (2003) from a software development context. Reviewing the different wastes described, 
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the similarities between the three authors can easily be detected, and Liker (2003) argues that the eight 
wastes can be applied in a development context and office context and a manufacturing context mak-
ing the different descriptions more like dialects of the same language, see table 1.  

Table 1. Different description of waste (Liker, 2003; Poppenick and Poppenick, 2003; Bicheno, 2008). 

 

 
 
 
The purpose of 5S is to facilitate work at the workplace by standardization and organizing. It is based 
on five simple activities, which according to can be described as followed (Srinivasan, 2012; Chap-
man, 2005):  

1. Sorting (Seiri): Identify and eliminate unnecessary items such as tools, material and other 
waste by organizing the workstation.  

2. Storing (Seiton): Place tools and material in such a way that they easily can be picked 
when needed.  

3. Sanitizing (Seiso): After usage, tools should be place at the original location and the work-
ing station should be clean and cleared from dirt in order to improve efficiency and identi-
fy and prevent possible defects.  

4. Standardizing (Seiketsu): The previous steps should be performed as a routine, which in-
volves maintenance of the workstation, machines and tools. Instructions on how to per-
form work properly and solve complications should be developed in order to minimize de-
ficiencies.  

5. Sustaining (Shitsuke): Develop a company-wide approach for continuous improvements 
and evaluation of the flow. It is essential for operators to work together in the same direc-
tion towards future goals and remind each other to maintain the “orderliness”.  

According to Heizer and Render (2011), in order to eliminate waste and at the same time maximize 
output with a minimum level of input, 5S should be implemented. Moreover, Srinivasan (2012) states 
that 5S improves safety, work efficiency, productivity and provides employers with a sense of owner-
ship. However, there are major fall-backs when not committing to the “lean journey” by discontinuing 
a full Lean implementation.  

A 5S approach has a positive impact on performance parameters in terms of productivity and quality 
(Bayo-Moriones et al., 2008). The 5S is as useful in the office environment as in production (Sörqvist, 
2004). But the development and usage of 5S in a service context have not reached the same level as in 
production (Gapp et al., 2008). On the other hand when starting with Lean in office context companies 
often start with 5S, and the ideas have been transferred into the office environment in many companies 
today. Maybe the most important within 5S is to create standards for work in order to perform the 

The eight wastes in production The seven wastes of software development The fourteen wastes of the office
(Liker, 2004) (Poppenick & Poppenick, 2003) (Bicheno, 2008)
Excess inventory Partially done work Sorting and search
Over processing or incorrect processing Extra processes Inappropriate measurements
Overproduction Extra features Under load
Unnecessary transportation or conveyance Task switching Overload
Waiting (time on hand) Waiting Inappropriate prioritizing
Unnecessary movement Motion Interference
Defects Defects Inappropriate frequency
Unused employee creativity Startup & end off

Mistakes, errors, or lack of appropriate knowledge
Misunderstanding or communication error
Sub-optimization
Waiting
Inappropriate presence
Inappropriate tradeoff
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main tasks (value adding time) more effectively and efficiently (Heizer and Render, 2011). This has 
also the same importance as for TPM in office, which is “managing an effective administrative system 
to support manufacturing operations” (Shamsuddin, 2005).  

Methodology  
A qualitative research approach was based on a case study providing empirical data to analyse and 
answer the research question.  

The case company is operating within the telecom sector and has ten different production sites in dif-
ferent locations globally. The company has a common approach to work with Lean production. One of 
the company’s Swedish sites was identified to be working with ideas how to adopt maintenance in an 
office context.  

The empirical data was collected by the use of two different methods. The first method was on-site 
semi-structured interviews with respondents, and the second was an email questionnaire with three 
open questions. The reasons for differentiating the methods were time limitations agreed with the case 
study company. The respondents were selected in discussion with the company and came from four 
different teams within the company, operational development, supplier development, production logis-
tics and technical support. All the respondents were familiar with prevention maintenance in produc-
tion processes. The teams were selected to get a broader view of the application of methods and con-
cepts in different types of teams. In total eight respondents were selected and interviewed. An addi-
tional email questionnaire sample of eight respondents from the same teams as in the interviews was 
selected. The email responses were used to verify results from the semi-structured interviews. The 
response rate was 100% for the questionnaire.  

The data to describe the method of preventive maintenance was collected by letting the manager and 
one team member describe the method. One of the authors also participated in two meetings, where 
the preventive maintenance tool was handled. One of the authors works as manager in the case com-
pany but was not involved in the interviews in order not to influence the respondents and the results of 
the interviews.  

The case company  
The case company has been working with Lean implementation since 2005, defined as an internal 
implementation program. As part of the Lean implementation the site started to adopt the Lean ideas 
in their production processes, and after some time the scope expanded to also include the support pro-
cesses.  

The case company identified problems in their office processes, such as with information, documenta-
tion, presentations or web pages not being up-to-date; it was in this situation the idea to apply TPM in 
the office context came up. Thus the case study refers to a specific way of applying structured daily 
work with preventive maintenance in focus, in support processes or the office context. 
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Figure 2. The TPM and 5S spreadsheet (adopted from the case company).  
 

The TPM work is related to materials that need to be updated on a continual basis in order to be ready 
to use for employees when needed; thus it contains presentations and other relevant documents. A 
typical example is a Site visitor’s presentation file that contains figures and numbers that always 
change and needs to be up-to-date (as the story in the introduction above). The procedure is applied at 
team level at every office department in the company. All activities and documentations, which the 
team uses or are responsible for, are identified and defined in an Excel spreadsheet and presented in 
field A, see figure 2. An instruction for what needs to be done connected to each maintenance activity 
is defined as well as the frequency of the maintenance activities. For each maintenance activity the 
occurrence is defined to be performed monthly, bimonthly, quarterly, semi-annually or annually. For 
visualization purposes a blue dot is used (see field C, figure 2) for knowing what time a certain 
maintenance activity must be carried out. In order to secure that every department and employees do it 
in the same way an instruction how to perform maintenance and how to update the materials is con-
nected to the main routine.  

 

Activities Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Strategy VMS - Update Scorecard &  activities 
Time: 20min

Clear quest - Review  activities in control phase
Time: 20min

Roles & responsibilities -Review  and initiate update if  necessary
Time: 30min

PLMW presentation - Review  and update
Time: 30min

Common (local) area - Clean and review  structure
Time30min

EPS homepage - Review  and update
Time: 1h

EPS visual board - Review  and update
Time: 30min

Local management system - Review  and update if  needed
Time: 1h

Vacation planning
Time: 2h

Competence map
Time: 8h

Renew  photo permit
Time: 30min

MPIA - Planning meeting
Time: 2h

Eridoc & Prodres -Review  and clean
Time: 4h

Conduct review  in agreed area
Time: 2h

Conduct internal review s 
Time: 4h

Update data in system for improvements
Time: 15 min

Book and plan strategy meeting
Time: 30 min

Webpage - Review  and update
Time: 30 min

Check and secure complete kaizen box and training material
Time: 30 min

Peformed = date & signature

FPI/MPX Preventive maintenance and 5S 

= Planned maintenance

A

B

C
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Results  
TPM applied in a support process  
The case company has the TPM document printed on an A4 paper, and it is visualized on the depart-
ments’ improvement board, see figure 3. Almost all the departments have “stand up meetings” every 
morning or once a week, but a maintenance meeting is included and performed once a month, thus the 
meeting agenda reviews which activities that are to be performed. Each activity is also assigned to an 
individual team member. The initials of the responsible team member are written with a marker in the 
blue square connected to the activity. When the maintenance activity is performed, the team member 
erases the marker and writes with a pen his initials and date when the activity was performed. At the 
meeting the past month’s maintenance activities are also reviewed, and if there are over-due mainte-
nance activities these are discussed and actions defined to mitigate the problem. As part of the meeting 
new activities are brought up and if needed added to the spreadsheet. Improvements of existing 
maintenance activities are also discussed and handled during the meeting.  

 

Figure 3, Visualized practical working sheet on the departments’ improvement board (adopted from 
the case company). 

There is also a connection between 5S methods and the maintenance A4 paper, because the 5S work is 
related to materials that need to be updated on a continuous basis and requires standardized mainte-
nance. Therefore the case company has included 5S in TPM. That strategy is also supported in litera-
ture by Ahjua and Khamba (2008) and McKone et al. (1999). ¨Thus 5S could be seen as a first step to 
implement TPM and it could be advantageous to include it. In order to work with 5S there must be a 
common standardized approach that must be maintained continuously, otherwise the 4th and 5th S will 
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not be fulfilled (Nakajima, 1988). Moreover the greatest difficulty in 5S is to sustain the last S (Chap-
man, 2005); thanks to the TPM office the case company has overcome the obstacles and has today a 
good procedure for that. 

To overcome personal, organizational and cultural barriers all employees have had training for at least 
two days in TPM and 5S, several of them one week, in order to have the same direction/behaviour and 
become involved. Different team members are chairman at the daily meetings in order to sustain a 
long-term horizon of TPM that involves everyone, not only the manager. In the meeting, continuous 
improvement, sharing knowledge and sharing experience are always stressed as well as working to-
gether in teams to solve problems or find better solutions. Every employee has his share in the success 
of the company that gives an atmosphere of all roles and employees being important. Thanks to the 
visualization boards other departments’ employees can watch the improvements and what is going on 
at the movements. There are also regular meetings between different departments’ managers in order 
to share knowledge between departments. These meetings also improve communication in the compa-
ny. After working with TPM for many years in production, the white collar employees have seen the 
benefit of it, today they know it is a method to sustain long-term horizon strategy and work with TPM, 
and automatically the Lean’s three M will be improved, -“It is not a choice to have it or not” as one 
employee mentioned.  

What business and employee effects have been achieved?  
Before, TPM only involved production and some support processes, but today it is performed 
throughout the entire case company’s processes and departments. Today it is easier to share 
knowledge and experience thanks to a common way of working. The teams’ ways of working have 
become more agile, and everybody can understand and see that all white collar employees are in-
volved in the improvement processes, not only those connected directly to the production. In the office 
environment employees from other departments can make improvements that are advantageous for all 
departments, thanks to common methods. It will be easier to work between departments by more ef-
fective administrative systems and flexibility in the form of sharing employees between departments. 
Furthermore cost and quality have been improved due to the fact that the department can share im-
provements of procedures. When an employee gets the tasks he knows that they will be automatically 
shared by the other departments, giving more effort to the tasks, and the quality will be better than 
before. TPM is an enabler to remove waste, more or less all waste in Table 1 has been reduced, thanks 
to the TPM and connected 5S procedures, which is also the objective in TPM (Crespo et al., 2009; 
Ahjua and Khamba, 2008). It reduces the time to find and plan what needs to be reviewed and possibly 
updated. It reduces wastes in the form of looking and rework and provides a possibility to plan and 
reduce ad-hoc activities. It gives a clearer holistic view. Maybe the most important within 5S is to 
create standards for work, which is also the same importance as for TPM in office (Shamsuddin, 2005; 
Heizer and Render, 2011), and in order to sustain the 4th and 5th S in 5S the TPM approach is very 
beneficial. Therefore 5S and TPM should be integrated, which the case company has done with great 
progress. 

The structure that has been applied within the company enables the employees to secure that tasks will 
not be forgotten. It also gives the possibility to plan and work ahead to create a proactive structure, 
especially for activities with a long time between reviews. There had also been less error and reduced 
risk for new errors. Before, instruction and documents were sometimes missed, when there was no 
structure to secure a review. The individual employee feels it is more comfortable to have a presenta-
tion when he knows it is updated, and he needs only a few minutes for preparation. Everything has 
been more visualized from the basic level to more advanced, for example to find and when to discuss 
all employees annual vacation to know that the information in the web page is up to date, it is also 
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comfortable to know that the meeting room has the right equipment, which works. Changing from 
individual responsibility to team responsibility, TPM also removes the dependency of specific em-
ployees. In times of high workload or internal mobility of people it was often easy to miss or forget 
activities; in these cases TPM has helped a lot.  

The work with TPM in the production environment was a catalyst to overcome organizational and 
cultural barriers as a result of several years of successful improvement work. Training issues that need 
to be addressed for success with TPM according to Kanta et al. (2005) and similarly a full commit-
ment of senior management, which is performed and fulfilled in the case company. The TPM house 
and the eight pillars for production already have some influence in office environments, which may 
have boosted implementation of TPM in all administration processes. It is not a totally new approach 
of working with TPM. It had been more tricky to overcome personal barriers, and it is not yet solved 
to 100 percent; all departments use TPM, but some employees are still not convinced about it, and 
sometimes they miss the regular meetings. It could work well without these routines and meetings and 
each activity can be allocated to the individual employee’s responsibility for work tasks. For example, 
in a department with few employees, it is easier not to forget anything, and it takes time to have meet-
ings. Another drawback could be that TPM results in a high level of supervision, implying a negative 
impact on innovation and creativity.  

Discussion and conclusion  
Maintenance plays a strategic and crucial role in every production company today. The way mainte-
nance policies are implemented can affect the productivity and profitability of the company, as it has a 
direct influence on quality, efficiency and effectiveness. Furthermore 5S need TPM and it is easy to 
include 5S into TPM.  

TPM represents a possibility to ensure higher productivity and profitability, lowered costs, reduced 
breakdowns (if the presentation files are not found), improved quality and working conditions, assured 
safety as well as increased employee’s motivation. It requires teamwork, long-term commitment, 
workers involvement, management support and training. It can be a strategic opportunity for every 
company to improve their processes in a standard way, and TPM is one step in that direction. TPM 
needs a strong commitment from the whole workforce within the company, continuous improvement 
and day-to-day activities and, most important, it is a long term decision. Furthermore the TPM office 
approach is suitable for companies who implement or run Lean manufacturing (Ahuja and Khamba, 
2008).  

Back to the story that introduced the paper. After two years and implementation of the TPM structure 
and approach that has been described in the paper, the following scenario applies: During the upcom-
ing week there is a planned visit from a customer. The first thing to do for an employee is to give a 
presentation with basic information of the company, after that a site tour is planned. He knows how to 
find the latest presentation and is very comfortable knowing there are no errors, and that it is up-to-
date with the latest figures, pictures and products. The employee responsible for the visit starts with 
now only 20 minutes preparation. He has no need to disturb other colleagues with questions. He does 
not need to upload it before the visiting tour, he can do that while talking to the customer just before 
showing it. At the end of the visit he asks the customer about some improvements and sends the sug-
gestions to responsible employee that is visualized on the corner of the presentation slides and direct 
linked to his mailbox.  
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For production a TPM approach can improve key objectives, such as cost, quality and delivery, and 
will support the reduction of waste (McKone et al., 2001). All these objectives have been improved in 
the story above, as well as in the case company after implementing TPM office.  
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M., (2009), “The maintenance management framework . Journal of Quality in Maintenance Engineer-
ing” , 15 (2), 167-178 .  

Chapman, C.D. (2005), Clean house with Lean 5S. Quality process, June 2005, Vol.38(6), pp. 27-32.  

Chen, J.C., Cox, R.A., (2012), “Value stream mapping for Lean office – A Case study” American 
Journal of industrial and business management, number 2, pp. 17-29.  

Jørgensen, B. Emmitt, S., (2008), “Lost in transition: the transfer of Lean manufacturing to construc-
tion”, Engineering, Construction and Architectural Management, Vol. 15, No. 4, pp. 383-398.  

Gapp, R., Fisher, R., Kobayashi, K., (2008), "Implementing 5S within a Japanese context: an integrat-
ed management system", Management Decision, Vol. 46, pp.565 – 57.  

Garg, A., Deshmukh, S.G. (2006), "Maintenance management: literature review and directions", Jour-
nal of Quality in Maintenance Engineering, Vol. 12 Iss: 3, pp.205 – 238.  

Hallgren, M., Olhager, J., (2009), "Lean and agile manufacturing: external and internal drivers and 
performance outcomes", International Journal of Operations and Production Management, Volume 29, 
Issue 10, Pages 976 – 999.  

Heizer, J., Render, B. (2011), Operations Management (10th ed.), Person, New Jersey.  

Hines, P., Holweg, M., Rich, N., (2004), "Learning to evolve: A review of contemporaryLean think-
ing", International Journal of Operations and Production Management, Volume 24, Issue 10, pp. 994 – 
1011.  



12 
 

Hyer, N. L., Wemmerlov, U., (2002), “The office that Lean built”, IIE Solutions, Volume 34, Issue 10, 
pp 36-43.  

Kanta, H.P, Jayanta, K.T., Choudhary, B. K., (2005), "Implementing the office total productive 
maintenance (“office TPM”) program: a library case study", Library Review, Vol. 54 Iss: 7, pp.415 – 
424.  

Kot. S., Grondys, K., (2013), “Total productive maintenance in enterprise operations support process-
es”, Applied Mechanics and Materials, Vol 309, pp 324-331.  

Knight, C., Haslam S.A., (2010). “The relative merits ofLean, enriched, and empowered offices: an 
experimental examination of the impact of workspace management strategies on well-being and 
productivity”, Journal of Experimental Psychology, Vol. 16 No. 2, pp. 158-172.  

Liker. K. J. (2004), The Toyota Way: 14 Management principles from the world greatest manufactur-
er, McGraw-Hill, New York.  

Ljungberg, Ö., (2000), TPM - vägen till ständiga förbättringar, Studentlitteratur AB, Lund.  

Luciano, B., (2009), “Trends and approaches in Lean Healthcare”, Leadership in Health Services, Vol. 
22 No. 2, 2009 pp. 121-139. 

Pettersen, J., (2009), “Defining Lean production: Some conceptual and practical issues”, The TQM 
Journal, 21(2), 127–142.  

McKone, K. E., Schroeder, R. G., Cua, K. O., (1999). “Total productive maintenance: a contextual 
view”, Journal of Operations Management, Volume 17, Issue 2, Pages 123-144.  

McKone, K. E., Schroeder, R. G., Cua, K. O., (2001), “The Impact of Total Productive Maintenance 
Practices on Manufacturing Performance.” Journal of Operations Management, Volume 19 (1): 39–58.  

Mohammad, R., Andersson, R., Arashpour, A. R., (2010), “The rationale of Lean and TPM”, Interna-
tional Conference on Industrial Engineering and Operations Management, Islamic University Tech-
nology, Gazipur, Bangladesh, Paper 214,.  

Nakajima, S. (1988),Introduction to TPM: Total Productive Maintenance, Productivity Press.  

Narasimhan, R., Swink, M., Kim, S.W. (2006), “Disentangling Leanness and agility: An empirical 
investigation”, Journal of Operations Management, Volume 24, Number 5, pp. 440-457.  

Pettersen, J., (2009), “Defining Lean production: Some conceptual and practical issues”, The TQM 
Journal, Volume 21, Number 2, pp. 127–142.  

Poppendick, M., Poppendick, T., (2003), Lean Software Development An Agile Toolkit, Cockburn 
Highsmith Series Editors, Addison-Wesley,Inc., Pearson Education Coporation, US.  

Radnor, Z., Walley, P., (2008), “Learning to Walk before We Try to Run: Adapting Lean for the Pub-
lic Sector”, Public money and management, 2008, vol. 28, issue 1, pp. 13-20.  

Rodrigues, M., Hatakeyama, K., (2006), “Analysis of the fall of TPM in companies”, Journal of Mate-
rials Processing Technology, Volume 179, issues 1–3, pp. 276-279.  



13 
 

Shamsuddin, A., Hassan M. H., Taha Z., (2005), "TPM can go beyond maintenance: excerpt from a 
case implementation", Journal of Quality in Maintenance Engineering, Vol 11, pp 19 – 42.  

Tiplady, B., (2010). Running a Lean office. The British Journal of Administrative Management, pp. 
22-23.  

Souza, L. B., (2009), “Trends and approaches in Lean Healthcare”, Leadership in Health Services Vol. 
22 No. 2, 2009 pp. 121-139.  

Srinivasan, M., (2012), Building Lean Supply Chains with the Theory of Constraints. USA: McGraw-
Hill Professional.  

Sörqvist, L. (2004), Ständiga förbättringar. Studentlitteratur, Lund.  

Womack, J.P., Jones, D.T. (2003).Lean thinking. London: Simon and Schuster UK Ltd 

  



14 
 

 



   
 

 

Paper 3 

Agility enabling lean: A team based method for flexibility and structure 

Manfredsson, P., Göbel, H., & Torstensson H., (2014). Agility enabling lean: A team based method 
for flexibility and structure. Proceedings of the 17th QMOD-ICQSS, Quality Management and Organ-
izational Development Conference - International Conference Quality and Service Sciences, Prague, 

3-5 sept 2014 

 

  



   
 

 



 1  
 

 

Agility enabling lean: A team based method for flexibility and structure 

 

Peter Manfredsson 
Swedish School of Textiles, University of Borås, SE-501 90 Borås, Sweden.  

peter.manfredsson@hb.se 

Hannes Göbel 
School of Business and IT, University of Borås, SE-501 90 Borås, Sweden 

hannes.gobel@hb.se 

Håkan Torstensson 
Swedish School of Textiles, University of Borås, SE-501 90 Borås, Sweden. 

hakan.torstensson@hb.se 

 
Autobiographical 

Peter Manfredsson has a Master of Science in logistics from Chalmers University of Technology, 
Sweden. At present he is working part time at Ericsson as a manager for an Operational Excellence 
department and part time as a PhD student at the University of Borås. Peter has a Six Sigma Black 
Belt degree and has worked within Ericsson with business improvements, Six Sigma, lean production 
and improvement projects for several years. 

Hannes Göbel is the manager of InnovationLab located at the University of Borås where he works to 
put researchers’ ideas concerning IT-artefacts into practice. Göbel holds a licentiate in Informatics and 
a BSc in Economics and is also a part time PhD student within the area of process improvements and 
IT Service Management. Göbel has extensive experience as a senior IT-consultant and has been in-
volved in several agile IT projects in different roles. 

Dr. Håkan Torstensson is a Professor in Transportation Safety and Logistics at the University of Borås 
since 2001. His research interests focus on risk, safety and security in logistics systems and efficient 
and sustainable supply chains. He has thus worked in research and consulting in maritime safety, or-
ganizational resilience, quality-driven logistics, environmental engineering and applied textile man-
agement. 

Abstract 

Purpose: The purpose of the presented project is twofold, 1) to develop a method for support teams 
using agile components to enable implementing a lean approach and 2) to evaluate the employee ef-
fects of the method in use. 

Methodology/approach: A qualitative intervention research approach was applied, where the empiri-
cal data were collected during a period of one year from a team within the case study. The findings 
from the case study were compared with a theoretical framework, based on a review of existing re-
search within the area of application of lean and agile practices. 

Findings: A method, derived from lean thinking and agile methods containing four steps, using short, 
time-boxed iterations, was developed and implemented in a support team. The effects of the method in 
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use include a clearer structure of work tasks in terms of priorities, objective and better alignment with 
business goals. It also increased closure and definition of tasks and better levelling of work tasks be-
tween team members. However, a negative effect was an increased level of stress in the work envi-
ronment. The agility-based method supported the team’s lean implementation by creating a pull sys-
tem with work-in-progress control. Other lean elements were improved, such as levelling of workload. 
Hence the agility-based method approach can be viewed as an enabler for lean management. 

Originality/value: The paper contributes to the understanding of how agile and lean approaches inter-
link, and how agility can constitute an enabler for lean ambitions. Moreover, the paper contributes to 
the understanding of how agility-based models can be used by practitioners within support processes. 
The findings regarding increased stress levels support previous research, but further research is needed 
to understand both the underlying triggers and long-term effects and also how to reduce this negative 
effect. 

Keywords: Lean, Agile, Support process 

Article type: Research paper 
 

Introduction 

Today there exist several different quality management approaches, total quality management, lean 
manufacturing, agility and Six Sigma, among others. Each of these approaches has tools and methods 
associated with it, presenting both an opportunity of improvement and a dilemma of adaptation for the 
practitioners. The need for adaptation to management concepts is always present, and many companies 
fail when trying to implement for example total quality management without adaptation (Dahlgaard & 
Dahlgaard-Park, 2006).  

The implementation of management concepts is always ongoing, and in the past decade a strong trend 
has emerged in Scandinavia to implement lean principles within government and enterprises (Dan-
ielsson, 2013). Moving a concept like lean into a new area such as the office environment or service 
context poses several potential adaptation problems. One challenge for the transfer is that the office 
process has more variation (Chen & Cox, 2012; Bicheno, 2008) and there is a need for flexibility to 
handle business and customer demands. The lean concept requires stability (Andersson et al., 2006), 
thus implying a need for adaptation. The need for adaptation to flexibility has in other areas given 
birth to the concept of agility. A key element of an agile organisation is flexibility (Christopher, 2000) 
and agility concepts are already in use in office environments with methods such as Scrum (Schwaber, 
2004).  

We propose that the office environment needs both the lean approach to reduce waste and the agile 
approach of flexibility to handle variation, which would entail a need to adapt the lean concept to the 
office environment. The use of value stream mapping (Chen & Cox, 2012) and structuring of the of-
fice environment (Knight & Haslam; 2010, Danielsson, 2013) are two areas were research exist con-
necting lean to an office context. The value stream mapping approach describes a starting point to 
reduce waste and reduce cost (Chen & Cox, 2012), and the office structure approach introduces ideas 
how to use parts of the lean concepts; yet gaps of understanding remain regarding how to use lean 
within an office context. Another key aspect to understand is how the work environment is affected by 
lean, since they are strongly connected (Hasle et al., 2012). Not only employee dissatisfaction but also 
operational losses will emerge, when employees are ignored in a lean implementation (Longoni et al., 
2013). Lean empirical research with a focus on assembly operations in general suggests negative em-
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ployee effects; few research studies suggest a positive outcome (Hasle, 2014). Research covering a 
value stream mapping approach fails to elaborate on employee effects, whereas addressing the office 
structure reports both negative (Knight & Haslam, 2010) and positive (Hyer & Wemmerlov, 2002) 
effects. These gaps results in the following two research questions 

R1: How can a method be structured, within an office context, to facilitate a support team’s implemen-
tation of lean using agile components? 

R2: What employee effects are achieved by introducing such a method? 

The purpose of this paper is therefore twofold: to present a method using agile components to enable 
implementation of lean, and to describe the effects of such a method on the employees and their work 
environment.  

Theoretical framework  

The definition of lean used in this study 

There is today a confusion concerning the definition of lean within existing research, and there is no 
common definition (Dahlgaard & Dahlgaard-Park, 2006), even though there are claims that the lean 
concept is fairly consistent (Pettersen, 2009). For the framework of this research we have adopted the 
definition of lean according to five phases (McCurry & McIvor, 2001; Bicheno, 2004; Pascal, 2002). 
The phases are: 

Understanding customer value – The value is defined from the perception of the customer  

Value stream analysis – Identify the value flow from a customer or product view 

Flow – Create a simple, resource effective and fast flow without stops 

Pull – Respond to customer request and deliver only in terms of what the customer wants 

Perfection – A continuous pursuit of minimizing waste and delivering on time, according to specifica-
tion, at reasonable price and at high quality. 

Within this framework we also view the reduction of waste, Muda, (Bashin & Burcher, 2006; 
Bicheno, 2004), unevenness of workflow, Mura, (Pettersen, 2009; Hines et al., 2004; Bicheno, 2004) 
and overburden, Muri, (Bicheno, 2004) as part of the lean definition. The definition is also in line with 
the definition of the case company. 

The effects of a lean concept 

Research points to the fact that lean production tends to have a positive impact on business perfor-
mance parameters, such as delivery speed, reliability, quality and cost (Hallgren & Olhager, 2009; 
Narasimhan et al., 2006). The impact from an employee perspective is however different. The major 
part of existing research from an employee perspective suggests that a lean approach will have a nega-
tive impact on the employees’ work environment (Hasle, 2014). Employees within companies with a 
lean approach tend to perceive an increased workload and impoverishment of work tasks, as well as 
increased work-related stress and increased control and supervision (Mehri, 2006). The connection 
between lean and empowerment is argued to have little support within the automotive sector (Land-
bergis et al., 1999), but within the same field lean is suggested to have a strong connection to the work 
environment (Hasle et al., 2012).  
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Within the office context of a company lean ideas are being used as a way to structure the physical 
work environment. Lean has been proposed to increase efficiency by adapting what is defined as a 
neo-taylorist (Danielsson, 2013) approach in the office environment, but negative effects are achieved 
if a sterile environment is created. This negative impact comprises both decreased productivity and 
decreased well-being of the employees (Knight & Haslam, 2010). To increase the possibilities of posi-
tive employee effects the implementation strategy is an important factor (Hasle et al., 2012). Such a 
strategy needs to secure positive effects on job autonomy, use of skills and participative decisions in 
the implementation of lean (Parker, 2003).  

The agility concept 

The agility concept allows unpredictability in the system (Hines et al., 2004), creating a need for re-
sponsiveness, which is the main driving force within the concept (Yusuf et al., 1999). This means that 
a company with an agile production strategy will tend to prioritize responsiveness before cost (Gun-
asekaran, 1999). As a result a key element of an agile organisation is flexibility (Christopher, 2000) 
and processes to handle the need for responsiveness.  

In 2001 the agile manifesto was released, and agility became strongly connected to software develop-
ment. The agile practice and the methods connected to software development were in many ways a 
reaction to old and rigid waterfall methods (Beck, 1999) that were unable to respond to more volatile 
demand patterns. The traditional methods were too mechanistic (Nandhakumar & Avison, 1999), and 
the common view is that there are too much documentation and too much planning activities 
(Cronholm, 2008). The development process connected to the agility concept is therefore iterative and 
incremental with short time loops, defined as iterative and incremental design and development, IIDD, 
(Glazer et al., 2008). 

Hallgren and Olhager (2009) conclude that an agile strategy will have a positive impact on perfor-
mance measurements, such as quality, delivery speed, delivery reliability, product mix flexibility and 
volume flexibility. The connection between cost improvement and agile strategy is debated, and it is 
concluded that the connection is strong (Narasimhan et al., 2006) by some and weak (Hallgren & 
Olhager, 2009) by other researchers. 

There are both positive and negative effects in an employee perspective of applying agile methods in 
software development teams. Tools as frequent team meetings and sprint planning have positive ef-
fects on internal communication in reducing ineffectiveness and raising motivation (Whitworth & 
Biddle, 2007; Pikkarainen et al., 2008; Svensson & Höst, 2005). Negative effects are that the individu-
als experience the environment as more stressful and that an agile team can become more isolated 
from the rest of the organisation (Whitworth & Biddle, 2007), but Svensson and Höst (2005) argue 
that collaboration between the software development team and the organization increased. 

Tools and methods used within this research 

There is no conflict of combining tools from other concepts with lean. Six sigma, for instance, is not in 
contradiction to lean and can support lean ambitions in areas of problem-solving techniques (Bicheno, 
2004). Within this research the following tools and methods are applied. 

DMAIC – structured problem-solving technique in five phases (Define, measure, analyse, improve and 
control) as part of the Six Sigma concept. The technique starts with defining the problem, and then 
continues by identifying the root cause, improving and solving the problem and then applying changes 
to ensure the problem will not return (Bicheno, 2004). 



 5  
 

SMART – a structured way of defining clear goals or targets. The name is an abbreviation containing 
the key statement that should be considered when defining a goal or a target, Specific-Measurable-
Achievable-Relevant-Time bound. 

Scrum –an iterative and incremental variant of the agility methodology used for software development 
(Schwaber & Beedle, 2002; Schwaber, 2004). Using a structured methodology the work is broken 
down and planned in three two- to four-week cycles, called sprints. 

Planning poker – a group estimation technique to estimate the amount of work in user stories and de-
velop release and iteration plans (Mahnic & Hovelja, 2012). 

Visual control – a key method connected to the lean concept to make deviations and problems visible, 
displaying information needed to steer and control the operation (Bicheno, 2004). 

Methodology 

A qualitative research approach was based on one case study providing empirical data to analyse and 
answer the research questions. The case study was conducted as an intervention study, where the re-
searcher has been a part of the operation at the company during the research period and acted facilita-
tor during workshops and meetings in connection with the research. 

A Swedish manufacturing site of a large company within the telecom industry was selected as the case 
study. The selection had several reasons: 1) the site had been working to implement lean manufactur-
ing since 2006, 2) the site had challenges implementing and adapting lean within the support and ad-
ministrative processes, 3) there is also an ongoing discussion within the company how lean and agile 
interact. The size of the site (~1000 employees) suggests that all relevant processes, both production 
and administration, exist within the company. The telecom sector is today experiencing fierce compe-
tition, which will result in a harsh view from the company of the usefulness of the results. A team con-
sisting of nine people was selected at the site with the main work tasks of process development and 
education and improvement management.  

The intervention study was conducted according to the standard design for six sigma processes, 
DMADV (Define-Measure-Analyse-Design-Verify) (McCarty et al., 2004) The process has five basic 
steps to design a solution according to customer demand and process capabilities. A key element of 
selecting the methodology was that the company and the team were well familiar with this methodolo-
gy. The intervention study was conducted according to the following steps. 

Define: The scope and target for the research project was established and the project timeframe was 
defined to one year. The scope was to develop and evaluate a method according to the research pur-
pose.  

Measure: A workshop was held to narrow the scope, based on current challenges for the team, and 
define how to create a process with the purpose to increase the efficiency of the planning of work 
tasks. The quality parameters of the project were defined to (1) support the team to apply a continuous 
value flow and (2) level the work load. The process should still be (3) flexible to allow changes in the 
business demands.  

Analyse: A search was made with the purpose of finding existing tools, process or methods that could 
be used to handle the capabilities. Research databases, Internet web search and the company’s intranet 
were used to find existing methods and tools. Based on this search, tools and methods were examined, 
evaluated and selected 
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Design: A first process was designed by the researchers using the selected methods from the previous 
phase, together with the already defined quality and process capabilities. A workshop-based exercise 
with the team was held to discuss the proposed process. Some changes were made to the process based 
on the workshop, mainly to clarify method steps. After the alterations the process was presented to the 
team, and after agreeing to proceed a short training was held to align the view of everybody involved.  

Verify: The testing of the process was set up in two stages, trial runs, which were later expanded to 
three (figure 1). During the trial runs the principal researcher was facilitator at the follow-up meeting 
and the planning session. During each of these meetings major deviations were logged and handled at 
the meeting, and between the trial runs minor deviations were implemented directly.  

 

Figure 11. The verify phase in the research project 

To answer the second research question, individual semi-structured interviews were conducted. The 
interviews were held at the end of the research project at the company by one of the researchers. The 
interviews were 40-50 minutes long and eight team members were interviewed. Short interviews of 15 
minutes were also held with three internal customers of the team. The data was summarized in catego-
ries, and quotes that exemplified the categories were collected from the interview material. 

A method to plan and structure the work load 

The result of the research project was a method to handle the planning of work load. The key outlines 
of the method are based on the Scrum method with overall long-term objectives or projects, but with 
the work assignments broken down into short assignments to plan the team’s task in three-week cycles 
(figure 2). The three weeks planning cycle is called a sprint and starts with a preparation phase fol-
lowed by a planning session and two follow-up meetings on a weekly basis. It ends with a meeting to 
summarize and conclude. After the summary a new sprint is planned and started. Key inputs to the 
process are tasks, customer demand and business information, used to establish a priority, supplied 
both by the internal customers and by senior management.  

 

Figure 12. The four main steps of the method 

Step 1 - Preparation 

The first step was to define and collect the data and to set the framework for the upcoming sprint. The 
process was handled in an Excel document. The manager updated generic data, such as available num-
ber of work-hours (available resources), and prepared the document for the upcoming planning meet-
ing. The employees entered “personal data”, planned vacation time and proposed split between support 
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and development time and training time. Everyone added new work tasks in the file, at latest the day 
before the planning session. To define each work task, the SMART method is used, and extra attention 
is given to make sure that the deliverables are clear for each work assignment. The goal is to have 
work assignments that can be finalized over the course of three weeks. This means that there is a need 
to break down larger assignments into smaller parts. 

 

 

Figure 13. The preparation step and its inputs and outputs 

Step 2 - The planning session 

The goal of the planning session is to establish what should be accomplished by the team for the up-
coming three-week period. This is done by using the input resources: business information and back-
log in four activities within the same meeting. The duration of the meeting is about two hours. 

 

Figure 14. The planning session and inputs and outputs 

Define the backlog and tasks: A presentation of the backlog is made briefly. During the presentation 
there is a possibility to make additions if these for some reason have not been done during the prepara-
tion phase.  

Defining priority of the backlog: To ensure that the team is working with the most critical work tasks 
for the organization, a figure to describe the importance and impact is set for each work task. The scale 
used is 1, 3, 6 and 9, where 9 is regarded as the most important task, in terms of both time and criti-
cality. The team jointly assigns a priority to each new work assignment. Work tasks with an assigned 
priority are also reviewed during the exercise. No exact method was applied, but the priorities were set 
as a discussion. 

Defining resource needs to accomplish tasks: Within this step the amount of time needed to complete 
each work task is defined. The method applied is planning poker (Mahnic & Hovelja, 2012). A tai-
lored card deck with pre-printed numbers (referred to as hours) is used, and each member gets a deck. 
The first activity is viewed, and the team members decide, based on the description, how much time 
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the assignment needs and selects a card with the number showing their estimate. All team members 
show the cards at the same time. If there is little variation the average is selected, if the variation is 
high a discussion is held. During the discussion, the definition and the deliverables are improved, and 
a new round is performed with the deck. Most likely the variation is reduced, so the resource need can 
be set. The procedure is then repeated with the next assignment, until every task has a defined time.  

Distribution of assignments: The final step of the planning session is to distribute the work tasks in the 
team. The activities are assigned a team member one at a time according to priority, from high to low. 
The time for each task is deducted from the available time for the person assigned to the task. The 
procedure continues until the available time for each team member is zero. If competence issues are 
identified, an alternative balance is tested between the team members or the task is left unplanned. If 
there are priority nine activities left when all the time is used up, over-time or loan of resources from 
other departments will be discussed. If no solution is found, the issue is escalated to senior manage-
ment. The sprint is then started as planned, but after discussion with senior management a short update 
meeting is held to make, if needed, changes to the plan. The planning session is then closed, and a 
team member updates the visual management board according to the plan and agreed tasks. 

Step 3 – Track and mitigate 

The third step is a meeting utilizing a whiteboard to visualize the management system. Every task 
planned within the sprint is visualized using a yellow post-it card. Each task is mapped according to 
the phases of the DMAIC process. A dot is placed in connection to the post-it to visualize if the task is 
on track, using green for ok, yellow for a small deviation and red for a major deviation. Each team 
member updates and moves the tasks according to the current status on the board. At the visual meet-
ing the tasks are reviewed starting from the control phase moving backwards to define. Activities on-
track are given little or no attention, and focus is on tasks with deviations. The team jointly discusses 
tasks with deviations and possible actions to mitigate problems.  

 

Figure 15. The whiteboard used for visual management within the team 

Step 4 - Summarize and conclude 

The final step of the method is made after the three weeks. A meeting is combined with the planning 
session, making the first 20 minutes of the meeting the conclusion and summary phase. In this meeting 
all tasks are reviewed. A brief update is made for finalized tasks and for each activity that does not 
follow the plan. There is a short discussion with the purpose how to mitigate problems. Often prob-
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lems are already known from the previous meetings at the visual management board. A short review 
of problems during the sprint is discussed and possible improvements or improvement areas are identi-
fied.  

Lean enabled by agility 

The methodology helps the team to structure their internal work. The method introduced a way to con-
trol the amount of ongoing activities (work in progress) and level the work between team members. 
Since there was a need to finalize one task to create “available capacity”, it created a pull system. The 
assignments were also better defined together with internal customers, improving the team in terms of 
working only with what the internal customer demands, thereby creating a pull system from the inter-
nal customer. The decreased amount of activities and increased finalization improved the ways of 
working in a continuous flow perspective. It reduced the number of times a task was put on hold due 
to other activities. The method in itself was also documented as a work standard, creating a starting 
point for improvement work. The agile perspective of flexibility was kept in the sense that new tasks 
were started and handled every three weeks, allowing new demands from the internal customer to be 
identified. 

A result directly derived from the research project was that the team, as one of the first within the 
company, was able to be certified according to the internal lean model. The company has defined a 
model consisting of three steps, where the team had already been certified according to step one. Six 
month after the completion of the project the team was certified according to step two of the internal 
model.  

Employee effects achieved by introducing the method  

The most significant change was that all the team members experienced that they had better infor-
mation about the goal of the department and how the work contributed to the overall business objec-
tives. 

“It helps me to better understand what is important and why” 

The priority for the tasks was established in the team during the planning session. If a team member 
did not understand the priorities, he/she asked and could get an explanation, often by the manager. It 
was seen as an enabler to improve motivation, since now the connection between each individual work 
and the company’s overall objectives become clearer. 

“Now we only start as many tasks as we have resources to handle. This allows us to focus better and 
to finalize tasks”.  

The team experienced an increased level of closure of tasks as well as a reduction in the number of 
ongoing tasks. Since the team members also applied a principle that they should finish what they start-
ed, there emerged a control of the number of ongoing activities. It created a focus on the vital few 
actions simplifying the work situation for the team. It reduced the sensation of uneasiness in connec-
tion with activities not having been addressed or being forgotten. The finalization of tasks was also 
improved by the visual management meeting. 

“Today the work task is much better defined in terms of what should be output when the task is 
closed”.  
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An important finding was the lack of clear deliverables of assignments within the team prior to the 
change. The sprint planning session structure in itself did not change this perception, but three months 
into the study the poker planning and SMART methods were implemented to support the time esti-
mate. The SMART method supported the team in describing the tasks clearly and in asking the inter-
nal customers what they actually needed. Previous discussions, whether a specific task was ready or 
not, were reduced, which created a more common view of the needed output in the team and together 
with the customers. It improved the discussion and the delegation processes between employee and 
manager, making the expectations clearer. The poker planning method supported this process, since if 
the task was not clearly identified the estimation of needed time had a high degree of variation. If this 
occurred, the task was updated to create a better description of the activity. The poker planning had 
also another contribution in the team.  

“After introducing the poker planning method, everybody is active in the planning session. Before it 
was just the one that had entered the activity” 

This method clearly increased the level of activity in the meeting and made everybody involved in the 
planning of the department. The activity level also helped to improve the communication in the team 
and share information on ongoing, planned and finalized work tasks. This was further enabled by the 
visual management used for tracking activities every week between planning sessions. In the visual 
management meeting there were also more possibilities to get help and to discuss what actions are 
needed if there is a problem with a specific task.  

“Since the work task is not assigned to a team member directly, there is more sharing of work assign-
ments.”  

Before the implementation of the method tasks were assigned to the employee responsible for an area, 
overloading some, while others had a more balanced workload. The method imposes a more strict 
work standard and facilitates the sharing of tasks between areas of responsibilities.  

“I actually feel more stressed today than before. The method limits my own possibility to plan my 
work” 

The major negative result was that part of the team felt an increased stress level, connected to the work 
environment. Two contributing factors were identified as possible reasons. The first factor was that 
within the sprint the time was already allocated for each task, as well as for support time, reducing the 
possibility for individuals to influence the work situation and creating a feeling of reduced control. 
The second factor was that the recurring planning within the short time window created a feeling of 
constant need to perform. Short periods of lower workloads, as could occur before, were removed by 
the new way of working.  

Conclusion & summary 

A method to structure the internal work was developed and implemented in a support team. It was 
derived from lean thinking and agile methods and contains four steps and short, time-boxed iterations 
to both create stability for the team and maintain flexibility. The method supported the team in the 
company’s lean ambition, improving several key areas connected to the lean concept. It created a pull 
system, enabled a levelled work flow and created a better continuous flow, while allowing flexibility 
by accepting new demands after every three-week cycle. The team was, as one of the first, certified in 
the second of three levels, according to the internal definition of lean, thus supporting the conclusion 
that agility can underpin lean ambitions within the support process of companies. 
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In an employee perspective the majority of the effects identified were positive. The method created 
better defined work tasks and connected them to the overall goals and objectives, improving the moti-
vation in the team. Important to note is that sharing of work tasks between team members increased. 
The reduction of ongoing tasks helped reduce pressure and the uneasiness about forgotten assign-
ments. One possible reason for the positive effects is the high degree of participation of the team 
members in the implementation, which is consistent with previous research (Hasle et al., 2012; Parker, 
2003).  

The negative effect of the method is an increased level of work-related stress. A possible reason for 
this may be the reduced possibility for team members to influence the work situation. Also the princi-
ple of constant delivery can influence the experienced stress level. The increase of work-related stress 
is consistent with research, connected with both the lean concept (Mehri, 2006) and agile development 
(Whitworth & Biddle, 2007). A possible way forward is to try other tools and techniques as part of the 
method.  

The project suggests that a successful transition of lean into the office area of companies can be made 
and that an agile approach can be regarded as an enabler for lean. It appears that a lean approach can 
result in positive effects for the employees and their work environment. Ways to handle and mitigate 
the increased stress levels are however a must to create a good work environment. The increased levels 
of stress will otherwise counteract and blight the positive effects.  
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Abstract 

The textile industry in Europe consists mainly of small and medium enterprises (SME), which are a 
vital part of the European Union economy. The SMEs are pressured by a challenging financial situa-
tion and must become more efficient to stay competitive. Many textile SMEs have however not adopt-
ed new quality management concepts for efficiency; this represents an interesting research gap. Hence, 
the purpose of this paper is to investigate the effects of a lean approach in the management area of 
textile SMEs. The findings suggest overall positive effects as a result of applying lean principles in the 
textile management area. Several areas, characterized as waste in a lean service context, were im-
proved. This suggests possible cost reduction with a lean approach. From a team perspective, im-
provements of team collaboration, information and communication as well as team performance were 
identified. A conflicting finding was that work related stress increased in one case, while it was re-
duced in the other case. 
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Introduction 

Within the EU28 defined countries, 99 out of 100 businesses are small and medium enterprises 
(SME), according to the EU definition. They employ roughly 88.8 million people and represent 3.67 
trillion euros in value added; hence they stand for an important part of the European economy (Euro-
pean Commission, 2014). Pressured by price erosion and demand for reduced prices, the SMEs face 
considerable challenges to stay in business. The European SMEs have operated in a problematic fi-
nancial landscape during recent years (European SMEs report 2014). In the European textile industry 
the majority of companies are SMEs, operating in an increasingly competitive environment (Bilalis et 
al., 2005). Like all businesses they need to improve and become more efficient to be successful. The 
need to improve and adopt have in many larger enterprises resulted in the implementation of different 
quality management concepts. SMEs could also benefit from quality management adaption (Assarlind 
& Gremyr, 2014), and textile SMEs have a progress potential within this area (Bilalis et al., 2005). 
The challenge for SMEs is however different from large enterprises, as one of their key characteristics 
is resource limitations (Hudson et al., 2011). Since quality management implementation requires adap-
tion (Assarlind, 2014), the resource constraints challenge the SMEs’ progression into new areas, creat-
ing an interesting research arena.  

One widespread management approach in larger enterprises is the lean concept, which focuses on re-
ducing waste (Andersson et al, 2006). It is today gaining ground in different industry sectors as a way 
to improve business performance. The most prominent in the existing research is the automotive in-
dustry (Bhamu & Sangwan, 2014; Jasti & Kodali, 2015) but sectors such as healthcare (Souza, 2009), 
construction (Jörgensen & Emmitt, 2008) and the public sector (Radnor & Walley, 2008) are making 
progress within the area. The research focuses in many cases on larger companies not within the scope 
of the SMEs (Bhamu & Sangwan 2014), and within the textile sector research is scarce; Bhamu & 
Sangwan (2014) identify only three publications addressing the textile area.  

Existing research within the textile area focuses on the supply chain and production environment. 
Hodge et al. (2011) have developed a framework to implement lean in a textile environment and con-
clude that lean is applicable for both large and small scale businesses. Comm & Mathaisel (2005) con-
ducted an exploratory survey at a Chinese textile manufacturer with the conclusion that a lean ap-
proach is both applicable and likely to improve business performance at supply chain level. Bruce et 
al. (2004) argue that the complete textile and apparel supply chain is not a perfect fit in a lean supply 
setup, due to the need to manage volatility and flexibility. However a combination of lean and agile is 
suggested as a better match (Bruce et al., 2004), and lean can be seen as a base for agility, since they 
share many common features (Mason-Jones et al., 2000). The office environment often holds many 
significant opportunities for improvement in order to reduce unnecessary activities (Hyer & Wemmer-
lov, 2002; Tiplady 2010), and processes there are argued to be compliant with lean principles (Pullan 
et al., 2013). Yet, the service sectors represent a vast area to be explored from a lean perspective 
(Marodin et al., 2013) and in particular within the textile sector the service process of companies is not 
researched at all.  

Researchers argue that SMEs in general can benefit from quality management adaptation (Assarlind & 
Gremyr, 2014), even though research of the usage of lean within SMEs is lacking (Bhamu & 
Sangwan, 2014) and not widespread within textile companies (Hogde et al., 2011). This presents a 
learning gap about if and how a lean approach can be applied in the management area of textile SMEs. 
Moreover there is a gap in understanding what effects are gained by applying a lean approach. 
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The selected research scope is not to pursue and investigate a full scale lean implementation of a com-
pany but to test the lean principles in a service and administrative context. Hence the purpose of this 
paper is to increase the understanding of the use of lean principles within textile management at an 
operational level. The research is conducted at textile SMEs contributing to an increased understand-
ing of the application of lean in this context. Ignoring the employees during implementation will result 
in operational losses for businesses (Longoni et al., 2013). Human behaviour is important for a lean 
initiative (Wong et al., 2014), yet the human side of lean is still a void in research literature (Stone, 
2012). Hence part of the purpose is to understand the employee effects within the boundaries of the 
study. The purpose of this paper is therefore summarized in the following research question: 

What effects are achieved by applying a lean approach within the management area of SMEs operat-
ing within the textile sector? 

Theoretical Framework 

There are no coherent definitions of the lean concept that can be deemed as the only or the correct one 
(Dahlgaard & Dahlgaard-Park, 2006). The need to adopt or select one, based on existing research, is 
therefore a necessity for clarification within the scope of this paper. The main goal of the lean concept 
is viewed as the reduction of waste and to achieve reduced lead-times (Hines et al., 2004; Andersson et 
al., 2006; Lyon et al., 2013). Analysis of lean implementation effects on performance parameters con-
curs and states that improvements on cost and lead-time will occur (Narasimhan et al., 2006; Hallgren 
& Olhager, 2009; Pullan et al., 2013; Wong et al., 2013), supporting the established view of the main 
goal of lean.  

The definition of waste within lean is fairly consistent, and a common view is that it builds on three 
main categories, (Bicheno, 2008; Dennis, 2007). 

Muda – defined as waste, meaning an activity that does not add any value. 

Muri – defined as overload of systems and humans, meaning that the system or human is loaded more 
than what is normal or healthy.  

Mura – defined as unevenness, meaning that there is variation in a system, e.g. uneven demand. 

Both mura and muri result in muda (Bicheno, 2008). If a human is overloaded, the risk of errors in-
creases, hence muda increases. If the flow is uneven there is a need for extra resources to handle the 
variation, hence an increase of muda. The term muda, waste, is maybe the most well-known but de-
pending on the context described in different ways. Three definitions in three different contexts are 
presented below. 
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Table 1, Different descriptions of waste in different contexts 

By focusing on customers’ perceived value, activities that do not contribute to this value are deemed 
as no value added, i.e. waste. They are removed by changes in the value chain, creating a more effi-
cient operation. Lean goes however beyond the elimination of waste (Dennis, 2007) 

One view is that lean can be defined at two levels, a strategic level as lean thinking and an operational 
level as more tool-oriented (Hines et al, 2004). This creates the possibility to define the lean concept 
by adopting two different perspectives. The first perspective is centred at its components or elements 
and summarizing them into collective terms, as done by Petersen (2009) and others, hereby creating a 
common view of the methods, concepts and approaches normally associated with the lean concept and 
adopting it as a definition of lean. The other perspective is from a more strategic dimension and define 
it by principles, as suggested by Womack & Jones (2003). They propose the following five principles 
to define the lean concept. 

1) Specify customer value 
2) Identify the value stream 
3) Make value flow without interruptions 
4) Pull value 
5) Pursue perfection  

In the present paper the definition suggested by Womack and Jones (2003) is adopted, along with the 
waste definition comprising the three different categories of waste, muda, muri and mura, suggested 
by Bicheno (2008) and Dennis (2007). 

Research approach 

To investigate the application of lean within textile management an inductive research approach was 
selected. Empirical data was collected, using qualitative intervention studies in two different organisa-
tions. The scope of the intervention studies was defined to an operational level and to one team for 
each organisation. 

The selection of a qualitative intervention approach was made, since previously little or no research 
has been conducted in the area. Also there were no known possible case study companies, according to 
the scope of this study, applying lean principles in the selected context. Another factor contributing to 
the selection of research approach was the fact that existing research concludes that SMEs often lack 
necessary resources to purse new quality concepts (Jones et al, 2005) and therefore need external sup-

The eight wastes in production The seven wastes of software development The fourteen wastes of the office
(Liker, 2004) (Poppenick & Poppenick, 2003) (Bicheno, 2008)
Excess inventory Partially done work Sorting and search
Over processing or incorrect processing Extra processes Inappropriate measurements
Overproduction Extra features Under load
Unnecessary transportation or conveyance Task switching Overload
Waiting (time on hand) Waiting Inappropriate prioritizing
Unnecessary movement Motion Interference
Defects Defects Inappropriate frequency
Unused employee creativity Startup & end off

Mistakes, errors, or lack of appropriate knowledge
Misunderstanding or communication error
Sub-optimization
Waiting
Inappropriate presence
Inappropriate tradeoff
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port in change programmes, such as adopting new quality management ideas. These facts suggest that 
a qualitative intervention research approach is preferable.  

As part of a previous research project, studying the effects of lean in a telecom company, a method 
based on lean principles was developed. The aim of the method is to handle the planning of work tasks 
for a team. This scope is seen as suitable also for this research project, since the planning of the work 
tasks of a team is a generic process existing in most teams. It also enables delimiting the study to one 
team in the company but still gathering data in a management and administrative context of an organi-
sation. 

Selection of case studies 

The selection of a qualitative intervention study approach limited the selection of case companies geo-
graphically for practical reasons. A number of textile SMEs were selected and contacted. After dis-
cussing and presenting the study, as well as requested efforts from the company, two companies were 
considered suitable, and for accessibility and relevance reasons Swedish medium-sized companies 
with 150-200 employees were selected.  

Possible teams to include in the research were discussed with the senior management of both compa-
nies. The selection criteria in a research perspective were availability, size of five or larger, and an 
open-minded manager. Together with the companies it was decided, based on available resources, 
which the project would span six months in each company, and that one team from each company 
would participate. The time was deemed enough to allow changes to take place that could produce 
relevant empirical data. Together with a senior manager and the manager of the selected team the out-
lines of the project were settled, and a presentation of the research scope and ways of working was 
decided.  

At company A the team consists of five persons, and the main task is production support, testing of 
prototypes in production, support and development of IT systems and testing of products in an internal 
laboratory. At company B the team consists of six persons, and the main tasks are product develop-
ment, prototype testing, claims handling and supplier development and testing. 

The intervention studies 

The first step was an information meeting with the team and a detailed planning phase of the study in 
the team. According to the agreed detailed plan, a full day of training, information and execution of 
the first step of the method was done, initiating the first of five planned loops. After each loop, the 
result was summarized and concluded in a group discussion and improvements of the method were 
discussed and accepted or disagreed. During the study phase the researcher had an active facilitator 
role for the first three loops, after which the manager took the facilitator role and the researcher acted 
as a coach. 
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Figure 2, Research approach 

Data collection 

Data was collected from three different sources – semi-structured interviews, observations and group 
discussions. At the end of each loop group discussions were conducted with all team members. During 
this meeting notes were taken and the meetings were summarized and documented by the researcher. 
The researcher also noted any observations made during the meeting.  

The last data collection phase comprised semi-structured interviews with all team members. An inter-
view protocol was constructed with open questions, which were used during all the interviews. In case 
company A, four of the interviews were held the week after the finalization of project. The fifth inter-
view was held one month later due to that the respondent was not accessible before that date. In case 
study B the interviews were held during one single day a month after the closure of the project. All 
interviews spanned from 30 to 55 minutes. Two years after the end of the project, follow-up interviews 
with one representative from each company at senior management level were conducted to verify the 
results. 

The planning method 

The method is based on a mixture of tools, in scientific literature associated with agile software devel-
opment and lean. Its purpose is to handle the planning and structure of work tasks in the department or 
team. 
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Figure 3, Process view of the method 

The outlines of the process are adapted from the Scrum methodology (Schwaber, 2004) and agile 
methods based on incremental and iterative development (Glazer et al., 2008). The process is a three-
week cycle which repeats after the end of each cycle. The orders/tasks from internal customers are 
logged in a backlog as they come in to the department, but the rest is performed in the three-week 
cycle. 

In the initial preparation phase parameters to calculate the capacity, i.e. available hours, in the depart-
ment are collected in the form of generic resource data and personnel data by both manager and team 
members. Next is the planning phase, which is the most extensive of the phases, with a duration of two 
to three hours. Within this phase the department work is defined and distributed in the team for the 
coming three weeks, according to the four steps in figure 3. 

 

Figure 4, Process steps of planning session 

Within the ‘define’ step the backlog is reviewed at task level, and each activity is reviewed with the 
focus of having clear deliverables of each activity and splitting large activities into several small ones. 
The mind-set of the SMART goal setting (Cothran & Wysocki, 2005) is adopted as a tool to support 
the first step. Within the ‘prioritize’ step each task is given a priority, based on customer/business re-
quirements, to establish in which order the activities are to be done. The following step, ‘resource 
need’, defines the time, i.e. man-hours, needed to perform the requested task. A tool called poker 
planning (Mahnic & Hovelja, 2012) is used, and each task is assigned with the number of hours need-
ed to complete the task. The final step of the planning phase is to assign and distribute the tasks ac-
cording to priority and available resources in the team. Each task is assigned according to the given 
priority, and when all available hours of the department are depleted the step ends. The tasks not as-
signed are left as not started in the backlog. By agreement at the end, the plan created by assigning the 
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tasks are locked for the coming three weeks, and as a rule no changes are made until the next planning 
period is completed. All steps are carried out as collective activities. 

The next phase is ‘track and mitigate’, where visual management is applied. All started activities are 
written on post-it notes and put on a whiteboard. They are categorized by the level of completion on 
the board, and green, yellow and red markers are used to visualize the status of each activity. Once 
every week the team meets at the whiteboard to review the status of the activities. Focus is to mitigate 
problems (yellow and red) and enable a completion of the activities on time.  

The cycle ends with the ‘summarize and conclude’ phase. The three weeks are summarized at a team 
meeting by what was achieved, if the planned deliveries were met and what problems did occur. In the 
team meeting also possible improvements are discussed and addressed. 

The connection to lean principles 

It can be argued that the method aligns to principles associated with lean. Based on the definition of 
lean in the theoretical framework, the principles of lean are reflected in the method accordingly. 

Customer value – By clarifying and defining each task through the mind-set in the SMART model the 
deliverables are clear. By avoiding fuzzy and unclear descriptions a quality assurance of the delivery 
according to what the customer wants is made. Each task is also connected to an internal or external 
customer demand.  

Value stream – The work method is mapped as a value stream and visualized. The method presents a 
structure, and each task is visualized on a whiteboard in the different stages, symbolizing the rate of 
completeness of each of task and where the process creates a value stream. 

Flow –The model includes capacity calculations and hence reduces the number of simultaneously ac-
tive activities. It helps reduce stop time and enables the creation of a continuous flow. A rule applied is 
also that an activity must be completed if it is started. Taken together, the intent is to reduce the num-
ber of changes between activities, lowering the buffering time for each activity and creating a flow that 
is more continuous and closer to the one-piece flow. 

Pull – Within the process pull is created in two perspectives. The first perspective is that, since the 
planning is made based on a backlog of customer demands, there is a connection to an internal cus-
tomer demand, a pull signal. The other perspective is that the method only allows as much activities to 
be started as the capacity within the department. Tasks needs to be finalized before new ones can be 
initiated, thus reducing the amount of work in progress in the system and creating a pull effect. Com-
bining the two perspectives, a pull system is created if the boundaries are seen as the 
team/department’s tasks. The capacity limitation is also incorporated as a way to level the flow, both 
for each team member and also between the team members. 

Why the agile incursion? 

A problem with the lean concept often discussed is the need for stability (Andersson et al., 2006). It 
creates a challenge, since variation and rapid changes exist in companies and suggest that companies 
must be flexible and responsive to change. Especially within the service environment compared to the 
manufacturing environment the variations are larger (Bicheno 2008). This fact needs to be considered 
when applying lean in a service context. The agile methodology is sprung from the problem with rigid 
waterfall methods, not flexible enough to handle customer demands (Beck, 1999). Viewing this fact as 
a possibility to handle the need of flexibility, while yet giving the team clear and stable goals, the idea 
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about the agile methodology is seen as an enabler. The idea is that by freezing the plan within the three 
weeks a stable environment is created for the team, but the flexibility remains since new customer 
demands are taken in every three weeks. The agile incursion becomes an enabler for lean. 

Result and analysis of the case studies 

Team at Case company A 

Before the intervention study the company had tried to work with lean and applied some related visu-
alization techniques and other tools in the operation. The company understood that lean was a possibil-
ity and viewed it as a means to increase efficiency. The understanding of how to apply lean in an ad-
ministrative context was however limited. In the first discussions the company became very enthusias-
tic to try the ideas, as this was seen as a practical way to start a lean initiative in the business. The team 
that was included in this study worked before the study with individual responsibility, where each 
team member handled any and all tasks within the area. Information meetings existed for general in-
formation, but most of the communication of tasks was conducted between the manager and individual 
team members, excluding the rest of the team. Tasks were in many cases poorly defined, creating a lot 
of discussion between manager and employee. The manager had a whiteboard in the office with all 
ongoing assignments. Most assignments were started as they came in, without considering the amount 
of ongoing work. Information about the origin and relevance of tasks was missing. 

Team at Case company B 

Before the intervention study the company explored new ways to work more efficiently The team in 
the study was in several ways similar to the team in case company A. Each team member had an indi-
vidual responsibility for handling most tasks. Only little sharing took place, even though information 
sharing and support occurred at a higher level than in case company A. A lack of follow-up by the 
manager in the team was noted, since some tasks were forgotten after they were assigned. Assign-
ments came from both the manager and other stakeholders in the organisation but were poorly defined, 
creating confusing of what should be delivered. The team members had unclear expectations of what 
should be accomplished. There existed information of the origin of a work task and its priority com-
pared to other work. 

Effects of the intervention study 

The results from the study can be categorized as (1) information and communication, (2) team collabo-
ration and (3) team performance. 

Information and communication 

Information and communication were improved, both within the team and to the rest of the organiza-
tion. Prior to the intervention study there was a lack of information about the origin of work tasks and 
their importance. This was most apparent in team A but existed also in team B. Information of work 
tasks was given, by either the manager or team members indiscriminately, but was not communicated 
in the team. This improved, facilitated mostly by the need to define and establish a priority of each 
task. For each activity there was an increased understanding of the origin and purpose of work tasks 
and what the team should accomplish in each activity. The findings are also supported by observations 
during planning meetings, where increased discussion about work tasks could be seen as the study 
progressed. Since the whole team was involved in the planning and follow-up meetings, sharing of 
information increased and enabled the team to better see and understand each team member’s work 
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tasks and problems. Both the estimation of resources and the use of SMART could be identified as 
enablers for this improvement. The change was most evident in team A, particularly in the beginning 
of study. 

The communication between manager and employees also improved, and at the end of the study the 
work tasks were more asked for by the manager. In this aspect the change was largest in team B, 
where one team member expressed at the end of the study: 

“It is much more fun when the manager is asking about what you are working on” 

The meetings at the board with status updates and the concluding of the planning period contribute to 
this. The increased sensation of managers asking for status of work tasks and improved communica-
tion are combined, possible enablers for increased motivation. 

General company information was however actually regarded as less adequate during the course of the 
study. This fact is due to changes when implementing the model, in particular replacing the previously 
held department meetings, where such information was presented.  

Team collaboration 

The general impression before the intervention studies was that there was a lack of collaboration in the 
teams, in the sense that everyone worked on his own task. This was changed during the intervention 
study, and the method enabled the team to increase collaboration and member participation. The “we-
and-them”-attitude was reduced, especially in team A, and increased collaboration and participation 
were also perceived as an enabler to supporting each other when problems occurred. A key enabler 
that supported these changes was the definition of time for each task by the planning poker method. 
Every team member took part in defining the time for each planned task. As a result everybody needed 
to be active, also for tasks not previously within their area, which created a joint team effort. During 
the early stages of the study the poker planning generated much discussion, but this improved later in 
the study, due to better specified tasks and increased knowledge. Still, even at the end of the study 
some felt this was difficult, despite improvements. It was however clear that the discussion to define 
the time also helped to design better defined work tasks. 

The follow-up meetings became a facilitator, where problems could be highlighted and brought to the 
manager’s attention. If the team could not handle issues themselves, the manager could elevate issues 
to the senior manager for support. It improved the feeling of security, since it became easier to ask for 
help with issues that each team member had to handle alone before.  

In both intervention studies there was an indication at the end of the study, supported by both inter-
views and observations, that the team started to share work tasks over the previous informal bounda-
ries. There were still issues resulting in problems to share tasks, mainly connected to different compe-
tencies of the employees. This is however an indication that the method could enable a reduction of 
overburden (muri) and unevenness (mura) and level workload in the team. 

A key finding was that the method reduces the time needed to verify and control ongoing work as-
signments with the manager. This fact can be related to the clarification of work assignments before 
starting them, which reduced uncertainness for the employees. It also increased the possibility to take 
decisions without asking the manager, since each employee had better information. However, since 
only one team in each company was working with the model and ideas, the rest of the organisation 
would sometimes express unwillingness to support clarification and wanted to continue the old way. 
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Team performance 

Since a part of the process is to divide the task into smaller parts, it is hard to conclude whether the 
actual output changed. The common impression was that the method increased the output from the 
teams and induced a feeling that tasks were getting done, implying better efficiency. Before the study 
there was a feeling that activities never ended, as described by one team member: 

“You could work on a task for weeks and still when looking at the board in my manager’s office the 
activity was unchanged.” 

The perception of increased output may be an enabler for increased motivation within the team. Leav-
ing the planning session several team members felt more motivated with a higher level of energy. The 
management’s view was also that the planning and the ongoing work of the team were easier to under-
stand.  

In company A there was an increased sensation of pressure, which can lead to work-related stress. 
Indications were given that this was due to the perception of upcoming time to deliver after the plan-
ning meeting and moving into new areas, where team members had less experience. In company B, it 
was the opposite, a feeling of decreased stress due to better structure and clearer expectations what to 
deliver. The method was applied in the same way in the two cases and yet the variation occurred. A 
possible factor is the competence of the team members, where the team with reduced stress had a 
broader competence and therefore was more secure in exploring new work tasks. Such a conclusion is 
supported by observations during the meetings, where case company A was perceived as more scat-
tered among individual work tasks then case company B. This may suggest that the lean meth-
ods/principles are in themselves not problematic but instead unmanaged effects in other areas, like 
competence and skills development. 

The second negative area was innovation and improvement. In one of the cases studies the result was a 
lesser possibility to work with innovation and improvement. This could be attributed to the more con-
trolled planning process of work time. The method imposed a stricter and more rigid process to what 
time should be allocated for, not allowing the team members to choose. 

It became clear during the meetings that tasks sent from the customer were not specified, creating risks 
of not delivering to customer expectations. Clearly connected to the first lean principle of understand-
ing the customer, this was a problem. During the intervention study this changed, unclear tasks were 
paused and clarifications had to be made with the customer. The definition of the tasks evolved during 
the study, and the both teams improved on this throughout the study. At the end, the clarification of 
work assignments was seen as one improvement area for the team to perform and deliver better.  

Effects and their relationship to the tools 

The analysis of the two case studies indicates that the method enables changes at team level in four 
areas: team collaboration, team performance, information and communication and changed level of 
stress. The cases point towards similar changes in the team perspective. In both intervention studies 
the feeling of an efficiency and output increase was documented, which is connected to team perfor-
mance. Three sub-areas of team performance were improved: clearer work assignments, increased 
closures and enabling to take decisions of one’s own. Also an increase of collaboration and participa-
tion was identified alongside a reduction of the individual focus. Increased support between team 
members and sharing of work tasks were identified, as well as better support when asking for help. 
Also in team collaboration a general increase of participation by team members was achieved. Infor-
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mation and communication were changed in both cases; information was shared better, both within the 
team and outside in terms of connection of tasks to overall objectives. However the sharing of work 
task and pressure to deliver increased the work related stress in company A while in company B it was 
reduced due to clearer expectations/work tasks. Several of the steps in the model could be seen as 
drivers for the change; summarizing the findings from the two cases the connections are defined in 
figure 4. 

 

Figure 5, Relationship between team improvements and tools or method steps 

Impact on the wastes of lean 

From a company perspective the changes can be connected to a reduction of waste. Clear work tasks 
and better described deliverables reduce the need for clarifications and extra meetings and enable the 
employees to make decisions on their own. This gave a positive contribution to waste connected to 
waiting time, lack of knowledge and communication errors. The reduction of work in progress was 
also obvious and the data is conclusive on the sensation of increased output and efficiency. One area 
that had both positive and negative impact was communication errors, where there were positive con-
tributions connected to specific tasks and team communication but negative contribution regarding 
overall company information. The method also provides a starting point to share tasks in the team and 
to plan according to available time, resulting in a positive contribution to reducing waste connected to 
overload and overcapacity. The team took time to review all tasks and selected by prioritization what 
is the most important for the customers, giving also a positive contribution to the waste category of 
inappropriate trade-off. The method to define priority also gave a positive contribution to the waste 
category of inappropriate prioritization. 

As waste in companies generates costs, the conclusion for different areas of waste in the office envi-
ronment suggests that there is a positive contribution to cost reduction for the company. Using the 
definition suggested by Bicheno (2008) on waste in the service context, table 1 indicates where there 
is a positive contribution (+), negative contribution (-) and no change (0).  
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Table 2. Improvements connected to the wastes in office environment 

The view of senior management verifying the results 

For verification and validation purposes representatives of the senior management in both case com-
panies were interviewed a year after the project.  

In company B a positive view of the results of the method was communicated. No monetary estimates 
of improvement at company level were provided, but the team operated more efficiently today than 
prior to the change. Also communicated was better transparency of what is ongoing, fewer ongoing 
activities and deliveries of assignments and projects more on time. The team spirit has been strength-
ened and the team members now support each other, sharing tasks more appropriately than before. The 
team has a clear focus to support each other and to accomplish the tasks and assignments. An earlier 
frustration of not being able to understand and see the progress is gone and there is now a productive 
dialogue directly with the team to agree on the priority of tasks. The manager of the team was during a 
long period absent but the team continued to perform at same level, which had not been possible be-
fore the change.  

Also in company A positive view of the results of the method was given. Like in company B the pro-
jects and assignments are now delivered on time, with better delivery precision of tasks. The methods 
also provide a clearer structure with clear priority of work tasks, enabling management to allocate 
resources better to key initiatives. Not mentioned by the company B representative, but in company A 
there was a perception of improved work environment due to less stress. This follows from the method 
stating clear expectations of what to do and also clearly defining what not to do. 

Conclusion and summary 

The conclusion is that a lean approach within a textile management context in SMEs will result in both 
positive and negative effects. In an employee and team perspective; effects were identified in four 
areas: team collaboration, team performance, information and communication and change level of 
stress. In one case company such stress increased, while in the other one it decreased, hence conflict-
ing findings. Effects as a result of the method could also be connected to waste in a service context, as 

The fourteen wastes of the office 
(Bicheno 2008)

Suggested 
changes

Sorting and search 0
Inappropriate measurements 0
Under load +
Overload +
Inappropriate prioritizing +
Interference 0
Inappropriate frequency 0
Startup & end off 0
Mistakes, errors, or lack of appropriate knowledge +
Misunderstanding or communication error +
Sub-optimization 0
Waiting +
Inappropriate presence 0
Inappropriate tradeoff +
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defined by Bicheno (2008). The areas where improvements were most apparent were communication 
errors, inappropriate prioritizing, under-/overload and waiting. An indicator, that supports a conclusion 
that it is beneficial from a company perspective, is that both companies, 1½ years after the end of the 
intervention study, are still using the implemented methodology and pursuing implementation in addi-
tional teams.  

These cases studies however cover only one team in each organisation and address only partly ele-
ments associated with lean. Yet, in the case of the telecom company where the method was developed 
(Manfredsson et al., 2014), the method enables that team to progress in their lean journey, which can 
suggest the same possibility in this case. Further Pullan et al. (2013) conclude that lean is an effective 
way to improve management in a development context, both by case study and literature findings. 
Along with the suggestion by Hodge et al. (2011) that lean principles are applicable in a textile con-
text, the outcome further supports the conclusion that textile management can benefit from lean prin-
ciples.  

Lean can support organisations and their employees to focus on what creates value in a customer per-
spective (Emiliani 2000), and in a manufacturing context lean will improve performance (Shah & 
Ward, 2003). Moving beyond the boundaries of production only, lean will give improvements on per-
formance parameters such as cost and lead-time (Hallgren & Olhager 2009; Narassimhan et al. 2006; 
Pullan et al., 2013; Lyons et al., 2013). Coherent with previous research, the results of this study sug-
gest reduction of cost by the reduction of waste, i.e. activities that do not contribute to value in a cus-
tomer’s perception. A coherent view of senior management in both companies supports a conclusion 
that the method has improved the business.  

An ongoing discussion in lean research literature is connected to negative impact for employees in a 
production environment (Hasle, 2014). Research suggests increased work-related stress with a lean 
approach in an office environment (Manfredsson et al., 2014) as well as with agile methods (Whit-
worth & Biddle, 2007). The findings in this study are coherent with previous research in case A but 
not in case B in connection to work-related stress. Reasons can be found in a difference in competence 
mix between the teams but need to be further understood.  

Lessons learned 

It is possible to develop methods, based on lean principles, that create positive effects in team operat-
ing in small and medium-sized textile enterprises. The method based on lean principles changes hu-
man behaviour, in this case team characteristics. This creates an interaction between human behaviour, 
system and performance in a lean intervention, as also descried by Wong et al. (2014). This establishes 
the understanding that an implementation can not only be viewed from a tool perspective but must also 
contain cultural aspects, as suggested by Bashin & Burcher (2006).Several authors, Bicheno (2008), 
Hyer and Wemmerlov (2002), Tiplady (2010), suggest that the service/administration processes have a 
large improvement potential. In this case, the process of planning work tasks of teams was subjected to 
change, which resulted in positive effects in several different aspects. This supports the observation 
that this area presents a clear improvement potential. 

 

Manager implications and future research 

The research provides both a method and effects of its implementation, which can be useful for man-
agers pursuing lean in a similar context. The method can support managers in the process of under-
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standing how lean principles can be practically applied in their business. It can also facilitate under-
standing how teams can change by implementation, possibly avoiding unexpected results and effects.  

This paper helps to better understand what effects that could be expected by applying lean principles 
in a textile management context. In a team context at the operational level, lean principles give posi-
tive effects but also render risks in a company dimension and negative effects for the employees. Fur-
ther research to mitigate the risk of work-related stress and reduced innovation and improvement ef-
forts and to understand the effects of a similar approach from a strategic dimension is recommended. 
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