
XXIV Summer School “Francesco Turco” – Industrial Systems Engineering  

Lean implementation in different countries: A literature 
review 

Cesarotti V.*, Gubinelli S.*, Introna V.* 

* Department of Enterprise Engineering, “Tor Vergata” University of Rome, Via del Politecnico, 1, 00133, Rome – 
Italy (cesarotti@uniroma2.it, silvia.gubinelli@uniroma2.it, vito.introna@uniroma2.it,)” 

 

Abstract:  

From the second half of the last century the Lean Thinking has spread all over the world. Companies have adopted 
this philosophy and have dropped it in the activities of the several functions creating specific lean practices. 
Literature recognizes Lean as an integrated system composed of different elements, identifies a lot of practices and 
tools, but there is a lack of standard Lean implementation process/framework and a comprehensive analysis of the 
influence of the implementation context (people, duties, logistics, etc.). This paper examines the existing literature 
about Lean implementation in different countries, focalising on how Lean is operationalised. The aim is to identify if 
there are differences in the application of Lean according to the different geographical contexts. 

The methodology applied consists on a review of international peer-reviewed journals and conference paper 
published from 2000, to identify what authors wrote about lean implementation, in different countries. The research 
classifies the articles according to the lean practices and the geographical belonging of authors. 
This research displays that the existing literature classifies different declinations of lean but does not present any 
contributions that explicitly suggests the analysis of characteristics of the place (people, duties, logistics, etc.) as a 
preliminary activity for the implementation of lean. The research show also a lack of standard framework for lean 
implementation. Although literature does not consider the relationship between enabling factors and territory, geo-
political conditions affect this factors and as consequence the lean implementation. 

This paper is the first literature review focalized on lean operationalization in different countries with regard to 
different practices. 
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1. Introduction 

Lean was popularised by the book The Machine that 
Changed the World by Womack et al. (1990), which 
discusses the practice of Toyota Production System and 
analyse the potential impact to production industry. Over 
the years, Lean has moved from a primary application in 
production to other areas such as service, healthcare, public 
administration and others (Stentoft Arlbjørn & Vagn 
Freytag, 2013). Womack et al. (1990, p. 13) defined Lean 
as: “Lean production is lean because it uses less of everything compared 
with mass production – half the human effort in the factory, half the 
manufacturing space, half the investment in tools, half the engineering 
hours to develop a new product in half the time.” (Womack, Joones, 
& Roods, 1990) 

As described by Stentoft Arlbjørn & Vagn Freytag, “The 
concept of Lean is suggested to cover the entire organization. […] It 
transcends the traditional functional silos in order to apply a 
management for process perspective. Lean has moved from application 
only in production to be used in other sectors, such as the public sector 
and that of services.” (Stentoft Arlbjørn & Vagn Freytag, 
2013).The implementation of lean in different sectors and 
in different contexts has contributed to the creation of 
many interpretations of lean. At present, Lean is described 
both in literature and by Practioners as a universal 
philosophy, "principle and tool that can be used in all contingencies, 

as contingencies are not discussed. Simply by mistake, it seems that 
any improvement effort can be classified as slender, as long as it reduces 
waste." (Stentoft Arlbjørn & Vagn Freytag, 2013). Overall, 
in literature there is not much evidence of success in the 
implementation of Lean principles. It is difficult to say if 
this is caused by the fact that the definition of lean is not 
explicitly and clearly defined or if it is the lack of clear pre-
conditions for use. Part of the existing literature has been 
questioned to understand the evolution of lean not only as 
a concept, but also as implementation within an 
organization (Hines, Holwe, & Rich, 2004). Many authors 
consider necessary further investigations discussing the 
level of implementation of Lean practices and the concrete 
impact that these practices provoke in the indicators of 
organizational performance. Moreover, with regard to the 
importance of the context of belonging, no studies have 
been carried out which would have the significant variables 
in the implementation of lean. (Negrão, Filho, & Marodin, 
2016). 

A comprehensive study that shows the state of art 
concerning this topic is still missing. It is exactly in this 
context that the present works is positioned. The aim is to 
provide a vison on lean practices implementation according 
with the geographical context, reviewing the existing 
literature about implementation of lean practices. 
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This paper is organised into five main parts. The following 
section describe the applied method. This is followed by a 
section describing the literature review, which characterize 
the research criteria. Afterwards an analysis of data is given. 
The last section presents conclusions and future 
suggestion. 

2. Method 

This paper discusses a review of 147 papers published from 
2000. We considered 109 sources between international 
peer-reviewed journals and conference proceeding, with 
the purpose of identifying if there are differences in the 
application of Lean according to the different geographical 
contexts. 

 

Figure 1: Steps of method implemented. Source: adapted 
from (Negrão, Filho, & Marodin, 2016) 

The methodology applied consists on a review of 
international peer-reviewed journals and conference 
proceedings. The research classified the articles according 
to the lean practices (Lean Supply Chain, Lean 
Manufacturing, Lean Management etc.) and the 
geographical belonging of authors. The analysis of the 
papers containing case studies confirms that the geographic 
area in which the case studies are implemented coincides 
with the country of university affiliation of the authors. 
Consequently, the geographic belonging of a paper has 
been marked according to the geographical origin of the 
authors, understood as University of affiliation.  
Only articles published after 2000 are examined. Only 
papers indexed on Scopus were considered. However, 
other information might be found in books, PhD 
dissertations, in other data base etc. Figure 1 describes the 
steps in the implemented methodology. The chosen 
method refers to Negrão, Filho, & Marodin (2016) and 
Godinho, Filho& Saes (2013). 
 

The first step was the analysis of the existing literature on 
the implementation of the different practices of lean. See 
Section 2. To Follow were selected the articles according 
with search protocol (see the following table) and following 
steps: 

Step 1 – search in databases SCOPUS by keywords: The 
search results produced 701 articles published in journals, 

conference proceeding, in English language, from 1999, 
with the selected key word 

Step 2 – first filter (exclusion): A filter was applied to the 
701 remaining articles. The search results produced 624 
works that met both the objectives of this review and the 
criteria for exclusion. 

Step 3 – second filter (inclusion): A filter was applied to the 
624 remaining articles. The search results produced 147 
works that met both the objectives of this review and the 
criteria for exclusion and inclusion. 

Step 4 – Third filter: The last filter took place by the full 
reading of each abstract of the 147 articles resulting from 
the second filter, and applying again the inclusion and 
exclusion criteria established in the research protocol.  

 

Table 1: Search Protocol and selection of literature 

RESEARCH PROTOCOL 
Keyword Lean Implementation, Lean 

Deployment 
Boolean 
operator 

AND, OR and AND NOT 

Database SCOPUS 
Inclusion 
criteria 

Paper with focus on Lean Supply 
Chain, Lean Manufacturing, Lean 
Management, Lean service, Lean 
production 

Paper about Lean implementation 
Strategy 

Exclusion 
criteria 

Risk Management, Sustainability, 
Lean Six Sigma, Project management  

Language English 
Document 
type 

article, conference paper, review, 
conference proceedings 

Publication 
year 

After 2000 

 

The 147 items resulting from the filters, were analysed in 
order to answer the following questions: 

1. Are there areas where the need to create a lean 
framework is more felt? Does the cultural 
background of the workers, characterized by 
belonging to a specific territory, have an impact 
on the frameworks for the implementation of 
lean?  

2. Does the geographic membership of the authors 
denote a different approach to the 
implementation of lean, such as the 
implementation of a practice rather than another? 

Three filters were applied to answer the first question of 
the research: exclusion of reviews, including articles 
regarding implementation frameworks and case studies 
describing their implementation.  

To answer the second question of the search, two 
subgroups of papers were analysed. The first group is 

STEP1: 
Survey and 
Keyword 

identification 
[Section 3]

STEP2: 
Sorting 
Articles 
through 
research 
protocol 

[Section 2]

STEP3: 
Full 

reading and 
analysis of 
selected 
paper 

[Section4]

STEP5: 
Conclusion 

and 
suggestions 

of future 
research 

[Section5]
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related to the papers selected at the first point, which have 
been classified according to the practice. The second group 
is a review of the implementation of lean practices.  

 

3. Lean Implementation by Lean Practices 

The implementation of lean in different sectors and in 
different contexts has contributed to the creation of many 
interpretations of lean. Stentoft Arlbjørn & Vagn Freytag 
(2013) in their literature review about evidence of Lean, 
define lean such as a“range from a focus on waste elimination, 
utilising operational tools and implementing specific production-related 
principles, to identifying conditions that are linked to the product 
and/or the service and the predictability of demand and its stability. 
[..] However, in spite of their ease in understanding, they are often 
difficult to implement (Gummesson, 2008)” (Stentoft Arlbjørn & 
Vagn Freytag, 2013) 

This has led to the emerge terminologies such as lean office 
(Knight & Haslam, 2010), lean start up (Blank, 2013), lean 
safety (Biagiotti, Spada, & Cesarotti, 2012) etc.. Most of the 
time the activity identified by this terminology are about 
just implemenation of Lean Toolkit. As Emiliani (2011) 
highlight, the lack of definition about lean led to implement 
of “fake lean”, so “the term “toolbox lean” has emerged.  the 
toolbox level of lean, many of these have general applicability” 
(Emiliani, 2011) Thus, with the purpose of obtaining a 
deeper and better understanding of what is intended by 
lean, Arlbjørn et al. (2008b) have suggested a lean division 
in three levels, (as shown in Appendix A). “The top level in is 
named the philosophy level and expresses the idea that lean basically 
concerns reducing waste and improving customer value. […]. Thus, 
lean strives to embrace customers’ value creation processes into what 
has been coined “lean consumption” with various customer-oriented 
principles. The middle level comprises five principles deduced from 
TPS. The third level is a tool level and consists of a number of well-
known tools primarily taken from JIT, TQM and the theory of 
constraints (TOC)” (Stentoft Arlbjørn & Vagn Freytag, 2013) 

In This research we have chosen to consider only the main 
Lean practices: Lean Supply Chain Management (LSCM), 
Lean Manufacturing and Lean Production (LM/LP), Lean 
Management, Lean Service (LS). These areas have been 
chosen because they are representative of the main business 
areas impacted by lean and not just an implementation of 
tools. (Stentoft Arlbjørn & Vagn Freytag, 2013) (Negrão, 
Filho, & Marodin, 2016). 
In the following paragraphs a brief description of the 
practices considered is given. 

3.1 Lean Manufacturing (LM) and Lean 
Production (LP) 

Lean Production (LP) is a well-proven organizational 
model implemented in different industries and services. It 
is possible to identify Lean Production as a work 
organization model characterized by a deep concern about 
people.. The primary objective is to eliminate wastes, 
reduce costs and response to customer demand, the major 
orientation is about customer needs and product. The flat 
and not compartmentalized organization let team working 

autonomous, following standard work instructions that 
workers can improve by themselves. (Alves, Dinis‐
Carvalho, & Sousa, 2012) 
“It should be noted that extant literature on lean does not appear to 
agree as to whether lean can be applied to high variety/low volume 
environments, and there also seems be a lack of consensus of what 
constitutes the critical implementation elements of leanness” 
(Stentoft Arlbjørn & Vagn Freytag, 2013)  
The term LP was coined by the engineer and MIT 
researcher John Krafick and become internationally known 
due to the book The Machine that Changed the World 
from Womack et al. (1990). With the diffusion of Lean in 
many sectors, new terms have been coined to describe its 
application to different fields (Lean services, lean offices 
etc.). Currently at the end of LP was preferred the term LM 
to put in highlight the application of lean in production. 
The two terms are considered interchangeable, so we 
considered both in this research. Sometimes one is 
preferred to the other to distinguish the implementation to 
the manufacturing field rather than to the industrial 
production. 
About LM/LP please see (Bhamu & Sangwan, 2014) (Jasti 
& Kodali, 2016) and (Henao, Sarache, & Gómez, 2019) 

3.2 Lean Management 

The term Lean Management describes the implementation 
of Lean Thinking at organizational level. This term 
describes all the application of lean outside the production 
and logistic sphere such as: Lean Healthcare, Lean Finance, 
Lean Office, etc. 
Parkes (2015) defines Lean management as “a philosophy and 
management concept, based on reduction of the waste and resources 
used in the process of producing goods and providing services.” LM is 
a broader set of organizational and managerial tools, mainly 
consisting of the Kaizen culture about continuous 
improvement, but also subject to Western influences in the 
field of organization and management (Parkes, 2015) 
About Lean Management please see (Hines, Holwe, & 
Rich, 2004) (Charron, Harrington, Voehl, & Wiggin, 2014) 

3.3 Lean Supply Chain Management (LSCM) 

LSCM is the approach that governs a set of organizations 
directly linked by upstream and downstream flows of 
products, services, information and funds, working 
according to lean principles and objectives (reducing costs 
and waste aiming to customer satisfaction). LSCM strategy 
focuses on collaboration with the clients to accomplish 
joint goals. Many organizations presented difficulties 
implementing LSCM because of the lack of awareness. Jasti 
& Kodali (2015) show how the LSCM implementation 
frameworks present in the literature are dissimilar to each 
other. The pillar that characterize the LSCM are: 
information (Technology) management, supplier 
management, elimination of waste, JIT production, 
customer relationship management, logistic management, 
top management commitment, continuous improvement. 
About LSCM please see (Jasti & Kodali, 2015) and (Ballou, 
2007) (Bechtel & Jayaram, 1997). 
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3.4 Lean Services (LS) 

LS is the application of Lean Thinking to the “service 
world”. Suárez-Barraza, M. F., Smith, T., & Dahlgaard-
Park, S. M. (2012), in their review identify various sectors 
in services, which presented case studies and research that 
illustrate success stories about the application of Lean 
Thinking. Health Care; Education; Banks and financial 
institutions; Airlines and mechanical workshops; Hotels 
and restaurants and most of all Healthcare, are the sectors 
where lean service is implemented (Suárez-Barraza, Smith, 
& Dahlgaard-Park, 2012). 
About LS please see (Gupta, Sharma, & Sunder M, 2016) 
(Åhlström, 2004) 

4. Context analysis and Lean Implementation-
literature review  

In order to answer the two questions of the research and to 
understand if there are differences in the application of 
Lean according to the different geographical contexts, we 
first analysed the presence of framework related to 
geographic affiliation of the author.  

4.1 Framework and Geographical belongings 

To answer the first question, we have selected 55 articles, 
according to paragraph 2. To follow, the 55 papers related 
to this classification will be identified as Group1. 
These articles describe the implementation of lean by 
referencing frameworks or describing implementation case 
study. All articles refer to actual implementation cases. Of 
the 55 paper, 82% were article and 18% were conference 
paper. The articles divide according to subject area as 
follows: business, management and accounting 64%; 
engineering 44%; decision sciences 31%; computer science 
24%; chemical engineering, 2%, health professions 2%; 
medicine 9%; nursing 4%; social sciences 5%. 
 

Table 2: Belonging of 55 selected paper (group1) 

REGION % 

EUROPE 36% 

NORTH AMERICA 22% 

ASIA 20% 

AFRICA 15% 

OCEANIA 7% 

 

Of these 55 papers, only 45% explicitly proposes a 
reproducible framework for the implementation of Lean. 
Most of these, proposes only action plan (63%), 8% refers 
to best practice and only the remaining 29, 17% explicitly 
refers to a validated framework. Among the papers related 
to the validated frameworks, we find references to the AHP 
(analytical hierarchy Process)  (Hussain, Malik, & Al 
Neyadi, 2016) and to existent models (Almomani, 
Abdelhadi, Mumani, Momani, & Aladeemy, A proposed 
integrated model of lean assessment and analytical 
hierarchy process for a dynamic road map of lean 

implementation, 2014) (Jadhav, Mantha, & Rane, 2015) 
(Aikhuele, 2017) (Rymaszewska, 2017) (Rischmoller, Reed, 
Khanzode, & Fischer, 2018). 

Among the 24 papers that explicitly propose a framework 
to implement, considering the affiliations of authors 21% 
are from the USA, 12,5% from UK, 12,5% from India, 
20,5% North Europe (12,5% Sweden, 4% Norway, 4% 
Finland) and the remainder share equally among Asian 
countries (Philipphines , Malaysia) 8%, Central Europe 
(France and Portugal) 8%, North Africa 12,6% (Morocco, 
Saudi Arabia and United Arab Emirates), 4% Australia. 

In the proposed frameworks, 4 focus on the context 
conditions. Bhasin (2013), UK, highlight that “Any 
organisation embarking upon Lean needs to unequivocally address the 
prevailing cultural issues” and also that “a triumphant 
implementation requires a systematic and controlled strategy to look at 
the prevailing culture. […] Nonetheless, when an organization 
pursues a conducive culture, the probability of success is improved, 
which secures the superior levels of performance. (Bhasin, 2013) 
Birkie and Trick (2016), Sweden, propose a framework 
related to LCSM, LM and underlining the importance of 
Lean Management by making particular reference to 
alignment strategies. (Birkie & Trucco, 2016) 

Among the 55 articles belonging to the first group, 27% 
focus on the barriers to lean implementation.  To follow, 
we'll call this group of papers as "Group1_resistance ". The 
reading of the papers belonging to this group shows that 
the presence of a framework derives from the awareness of 
the presence of barriers. From figure2 and the table3, you 
can see that the main barriers are mainly found in Lean 
Management practice. This stems from the fact that all 
authors agree that the main factor of success in the 
implementation of lean concerns cultural aspects. 
(Durakovic, B., Demir, Abat, & Emek, 2018) “Literature also 
links these unsatisfactory implementation results to suboptimal lean 
behaviours, poor lean leadership and culture, and continuous 
improvement training” (Mirdad, Hille, & Melamed, 2015). Also 
theoretical framework for the social pillar of lean (SPL), 
were proposed. (McMackin & Flood, 2019) 

 
Figure 2: Lean Practices analysed in papers that focus on 
identifying existing barriers in the implementation of Lean 
(Group1_“resistance”) 

Analysing the subgroup on Lean Management, it emerges 
that the USA and the north of Europe focus on 
interventionist aspects of soft skills and strategy as enabling 
conditions. 

LM/LP 
33%

LSCM
7%LS 20%

Lean Management 
43%

Resistance in Lean Practice 
implementation
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Table 3: Country belongings of paper in 
Group1_“resistance” and percentage of paper about lean 
management belonging to “resistance” group 

COUNTRY % TOT 
RESISTANCE 

%LEAN 
MANAGEMENT 

USA 27% 20% 

INDIA 20% 7% 

UK 13% 7% 

SWEDEN 13% 7% 

NEW 
ZELAND 

13% 7% 

FINLAND 7% 0% 

ETHIOPIA 7% 0% 

 

4.2 Lean Practices and Geographical 
belonging 

To answer the second question of the search, two 
subgroups of papers were analyzed. First group is relative 
to the previously selected papers (GROUP1). The second, 
is related to the reviews (GROUP2). The papers of both 
groups have been classified according to the practices on 
which they are focused. 

Analysing the first group of 55 paper shows that the most 
widespread practices are: 

x LM/LP (53%), 17% of which also include LSCM 
(from Asia and Europe), 3% for Lean Services 
(Europe),  

x Lean Management (40%), of which 45% related 
exclusively to lean at organizational level, 27% 
relative also to LM/LP and 22% relative also to 
LSCM and a 6% relative to the LS 

x LS (22%), of which 33% related also to Lean 
Management.  

x LSCM (15%), of which 63% related also to 
LM/LP and 37% related also to Lean 
Management 

Table 4: Lean Practices distribution between regions about 
Group 1 

REGION LM* LSCM* LS* L 
MAN.* 

EUROPE 45% 38% 42% 36% 

NORTH AMERICA 10% 13% 42% 23% 

ASIA 28% 38% 0% 14% 

AFRICA 10% 13% 8% 18% 

OCEANIA 7% 0% 8% 9% 

* Papers related to multiple practices have been considered in 
multiple ways 

The second group of papers analysed is composed of 42 
reviews related to the implementation of Lean, Group2. 
Through the complete reading of the papers, we classified 

the papers according to the practices considered and 
geographic affiliation of the author. 

Table 5: Region belonging of Group 2 and practices 
distribution 

REGION % 
TOT 

LM/ 
LP 

L. 
MAN 

LS LSCM 

EUROPE 38% 31% 25% 13% 31% 

NORTH 
AMERICA 

24% 18% 45% 27% 9% 

ASIA 12% 60% 0% 20% 20% 

AFRICA 10% 50% 33% 17% 0% 

OCEANIA 5% 33% 0% 67% 0% 

SOUTH 
AMERICA 

2% 100% 0% 0% 0% 

 

Table 5 shows that most of the reviews are from European 
and North American backgrounds. These include the 
majority of Lean Manufacturing and Lean Management 
issues. Among these reviews, 17 papers (41%) Concludes 
by proposing a lean framework or implementation 
roadmap. Among them, 7 are of North American 
affiliation, the 6 are European affiliation, 2 Asian affiliation 
and 2 African affiliation. Among These 17 papers, 6 are 
mainly related to the LM/LP, 5 are mainly related to Lean 
Management, 3 are related to LS and only one focuses 
exclusively on the LSCM. Among the reviews that propose 
frameworks is to note how the North American authors 
focus on self-assessment of the organization aimed at 
evaluating the readiness for the implementation of lean 
(Selvaraju, Ramakrishnan, & Testani, 2012) and on the link 
between Lean's implementation and organization’s strategy 
(Mirdad & Eseonu, 2014) (Sagalovsky, 2015). Both 
American and Europeans authors focus on the centrality of 
man as a distinctive variable in the implementation of lean 
(Bevilacqua, Ciarapica, & De Sanctis, 2017), (Testani & 
Ramakrishnan, 2011),  

5. Conclusions  

This research give qualitative answers to the questions of 
the research through the selection of the papers before 
and the complete reading of the same then. What emerges 
from the analysis of question 1 is that the presence of 
frameworks is more felt in areas where the maturity of the 
implementation of Lean has reached an awareness of the 
contextual limits to the application, as is the case for the 
USA and Europe. (Bhasin, 2013). 

Both the analysis of the papers belonging to the group 1 
and the analysis of the papers belonging to group 2, 
highlight that all the authors, irrespective of their 
geographical origin, agree on the importance of the soft 
skills in the implementation of lean and on the centrality of 
man. This highlights that it is essential to consider the 
cultural, and consequently territorial, aspects in the 
implementation of lean. (Coetzee, Van der Merwe, & Van 
Dyk, 2016).  

Although the cultural aspect is recognized as central in the 
implementation of lean, there is no explicit reference in 
literature that bind it to the geographic-cultural context in 
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which the company is. This research displays that the 
existing literature classifies different declinations of lean 
but does not present any contributions that explicitly 
suggests the analysis of characteristics of the geographical 
place (people culture, duties, logistics constraints, etc.) as a 
preliminary activity for the implementation of lean.  

All the authors of Group 2 stress the concept that the 
implementation of a single lean practice cannot be 
separated from the application of lean All-round in the 
organization (Testani & Ramakrishnan, 2011) (Stamm, 
2004) (Digalwar, Bedekar, & Agrawal, 2019) (Mirdad & 
Eseonu, 2017) (Ramakrishnan & Testani, 2012). About it, 
Stamm said ”It is stated that companies fail to implement 
lean on the first round because they try to be 'kinda sorta 
lean', making comfortable changes but not addressing some 
fundamentals of the lean enterprise. Companies implement 
programs for lean deployment without supplying changes 
to sustain the program in traditional environment. It is 
suggested that lean self-assessment tool should be used to 
measure progress periodically and objectively.” (Stamm, 
2004). Although the research shows a lack of standard 
framework for lean implementation. According with 
Stamm, American and European Authors focus on 
Performance measurement in lean implementation and 
propose Self-assessment tool as preliminary activity. 

5.1 Suggestion for future research  

In this research, we have carried out a qualitative analysis 
on selected articles from a single database, SCOPUS. A 
quantitative analysis on a database from major sources is 
recommended. 

In this paper, we did not analyse the features of the 
identified frameworks. The review of frameworks and 
features related to the geographic context of 
implementation would be an interesting analysis. 

In conclusion, the analysis highlights how corporate culture 
and strategy are crucial aspects to the good implementation 
of lean. It is undeniable that they are strongly related to the 
geopolitical context in which the company is located. 
Looking at the origins of lean, and in particular Hoshin 
Kanri, it is good to note that in its most authentic sense, 
lean already had a strong focus on cultural factors and the 
characteristics of the environment in which the company 
is. (Testani & Ramakrishnan, 2013). The few references to 
the concept of Continuous Improvement, which is the 
basis of lean philosophy, are proof of the fallacious 
implementation of lean. 

Perhaps, more than devise a new framework for lean 
deployment, it would suffice to model what already 
described originally and apply it in its entirety. 
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Appendix A. 

 
Figure 3: Three Level division of lean (Stentoft Arlbjørn & Vagn Freytag, 2013) 
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