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ABSTRACT 

This paper will present a literature review on companies’ practices of sustainability and this 

relationship with the Lean concept, if there is any. When this relationship is established, 

normally, it is coined as Lean-Green. In today´s highly competitive markets, with accelerating 

global development, the increasing resource use and environmental impacts, the business as 

usual is not a choice for a sustainable future. A true Lean company is a sustainable company 

by the Lean culture embed, that is “doing more with less”. 
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INTRODUCTION 

Nowadays, companies face increasingly demanding challenges and they have to respond 

rapidly and effectively, with high standards of quality, reduced costs and be socially and 

environmentally responsible. Thus, companies began to rethink their goals and strategies in 

order to add more value while contributing to social equity and prevent any environmental 

"burdens". Some concepts associate value with efficiency in operational and environmental 

terms (eco-efficiency), in particular, the concept of Lean-Green. 

The paper will present a literature review of publications about sustainability. Some of these 

publications only refer sustainability or eco-efficiency as a general concept, others relate these 

with Lean and others are more specific in referring the Lean-Green concept. 

The structure of the article has been divided in five sections: this first section is devoted to the 

introduction. The second section presents the brief literature review on history of 

sustainability, its evolution over the years and the relationship with the Lean concept and its 

principles. The third section is devoted to the research methodology followed in the study. 

The fourth section presents the presentation, analysis and discussion of results, mentioning the 

findings found in the literature. Finally, the study provides the conclusions and the directions 

for the future research. 

 

BRIEF LITERATURE REVIEW 

Lean Production (LP) is a strategic answer to the global economy and highly competitive 

variable markets. Lean Production had its roots in the Toyota Production System (TPS) 

(Monden, 1983; Ohno, 1988), called in this way by (Womack, Jones, & Roos, 1990), in their 

book “The Machine that changed the world”. 
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The key idea of LP is “doing more with less” where less means less space, less stocks, less 

human effort, less materials, less energy, less of everything. To achieve this it is necessary to 

eliminate wastes that according (Ohno, 1988) are all activities that no add value to the 

products. Seven types of wastes were categorized by (Ohno, 1988): transports, inventory, 

motion, waiting, overproduction, over-processing and defects.  

A Lean Thinking (Womack & Jones, 1996) conduces to these wastes elimination through five 

principles: 1) Value; 2) Value Stream; 3) Flow; 4) Pull system and 5) Pursuit perfection. 

These principles start with creating value to the client and design a production system 

oriented to product that creates this value. This means a good production system that fits with 

production requirements, from raw materials to finished product delivery, aiming the 

elimination of wastes of every kind and exploring Just-in-Time Production (Monden, 1983).  

However, the Lean Production concept since it was first used (Womack et al., 1990), up to 

today, has evolved into a much broader strategy of action. Shah & Ward (2003) defined Lean 

Production as a multi-dimensional approach that encompasses a wide variety of management 

practices, including just-in-time, quality systems, work teams, cell production, supplier 

management, etc., in an integrated system. The main thrust of Lean Production is that these 

practices can work in synergy to create a simplified system that produces high quality finished 

products to the pace of customer demand with little or no waste. 

Therefore, Lean Production is a strategy or philosophy that promotes the use of practices, 

such as Kanban, total quality management (TQM) and just-in-time (JIT), to minimize waste 

and enhance firm performance (Womack et al., 1990). Thus, the implementation of Lean 

Production practices is expected to result in improved operational outcomes, such as lower 

inventories, higher quality, and shorter throughput times, which, in turn, should improve 

financial performance. This description of Lean Production clearly indicates a number of 

mediating factors between Lean Production and financial performance (Hofer, Eroglu, & 

Hofer, 2012). 

Currently, the financial performance is not enough and a company could not be only driven 

by this metric because there are environmental and social concerns that pressure a business to 

do better. This pressure is caused by the need to have sustainable development, otherwise one 

planet will not be enough to feed the nine million people expected in 2050 (WBCSD, 2010). 

Sustainable development, according to the Brundtland report (WCED, 1987), is "development 

that meets the needs of the present without compromising the ability of future generations to 

meet their own needs". Sustainable development is based on three pillars: economy, 

environment and social responsibility. 

So, Lean Production arises also as a methodology that reduces the environmental wastes (US 

EPA, 2007) by impacting the environmental performance (Moreira, Alves, & Sousa, 2010). 

According to the literature, that has been published, at least, since 1993, the implementation 

of Lean reveals interesting environmental performance, even if unintentional (US EPA, 

2003). (Moreira et al., 2010) also mentioned that most of the studies state that Lean improves 

continually the productivity of resources, thereby reducing the intensity of either materials or 

energy (two fundamental aspects of eco-efficiency). Mention, too, that although not 

specifically mentioned, it seems logical that the dispersion of toxic substances is improved 

due to less use of raw materials. 

The concept of eco-efficiency was created in 1991 by the Business Council for Sustainable 

Development (BCSD), to prepare the Earth Summit, held in January 1992 and was published 

in the same year by Stephan Schmidheiny (Schmidheiny, 1992, referred in WBCSD, 1996). 

For BCSD, eco-efficiency is "the supply of goods and services at competitive prices to satisfy 
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human needs and bring quality of life, while progressively reducing ecological impacts and 

resource intensity throughout the life cycle, to a level at least in line with the estimated 

carrying capacity of the Earth" (WBCSD 1996). This concept translates the idea of "creating 

more with less", through the seven elements identified by the World Business Council for 

Sustainable Development (WBCSD, 1996): 1) reduce materials intensity, 2) reduce energy 

intensity, 3) reduce toxic dispersion, 4) promote the recycling of materials, 5) maximize the 

sustainable use of renewable resources, 6) increase the performance of the products and 7) 

increase the service intensity.  

Just a year after the spread of the concept of eco-efficiency (in 1992), many authors and 

organizations start by investigating the relationship between Lean and environmental 

performance: eco-efficiency. (Moreira et al., 2010), through a literature review, studied Lean's 

contribution to achieve better environmental performance of production systems, called by 

several authors as Green-Lean or Lean-Green.  

 

METHODOLOGY 

The research methodology used in this study is a qualitative methodology based on a 

literature review on sustainability and its relationship with the Lean concept. The 

bibliography that was reviewed includes peer reviewed journal papers. Books, dissertations, 

unpublished working papers and conference papers were excluded. Papers were identified in 

bibliographic databases for the period between 2001 until 2015 (February). The search was 

restricted to papers in ISI Web of Knowledge, Scopus, Science Direct (Elsevier), Wiley 

Online Library (Wiley), Taylor & Francis, Springer and Emerald Insight. For the search 

criteria, the study has used three key words: “sustainability”, “eco-efficiency” and “lean-

green”, in the area of engineering.  

A total of 58 papers were selected attending to the relevance of the title and abstract. This is a 

small sample attending to the huge number of publications in these areas. They were selected 

mainly from journals related with production, manufacturing, operations management and 

environmental management. The papers could be about literature reviews, case studies, 

empirical investigation, surveys among others.  

 

PRESENTATION, ANALYSIS AND DISCUSSION OF RESULTS 

There are a lot of literature related with Lean Production, sustainability and Lean-Green 

concepts. Examples of literature reviews related to these concepts have been performed in 

other studies (Jasti, 2015; Jose Martinez-Jurado & Moyano-Fuentes, 2014). The first authors 

review only Lean Production concept and trends and the second ones reviews Lean 

Production, Supply Chain Management and Sustainability.  

This paper literature review is beyond these by reviewing the papers that address only the 

concepts of sustainability, eco-efficiency, Lean and Lean-Green. From the papers founded 

about sustainability, these refer sustainability mainly in general terms in the context 

manufacturing and operations management.  

Some papers presents conceptual and theoretical models, surveys, case studies, empirical 

investigation, empirical observations, literature reviews and interviews. The Table 1 presents 

the results of this review, categorizing the papers in the previous categories. 
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Table 1 – Categories of the papers reviewed 

Author Sustainability Eco-efficiency Lean Lean-Green Title 
(Rothenberg & 

Maxwell, 2001)  
  ---- ----   

Lean, green, and the quest for superior 

environmental performance 

(Schaltegger & 

Synnestvedt, 

2002) 

----   ---- ---- 

The link between green and economic 

success: environmental management as the 

crucial trigger between environmental and 

economic performance 

(Bleischwitz, 

2003) 
----   ---- ---- 

Cognitive and institutional perspectives of 

eco-efficiency 

(Ginsberg & 

Bloom, 2004) 
  ---- ----   

Choosing the Right Green Marketing 

Strategy 

(Larson & 

Greenwood, 

2004) 

----   ---- ---- 
Perfect Complements: Synergies between 

Lean Production and Eco-sustainability 

Initiatives  

(Kleindorfer, 

Singhal, & Van 

Wassenhove, 

2005) 

  ----     

Sustainable operations management 

(Corbett & 

Klassen, 2006) 
  ----   ---- 

Extending the horizons: Environmental 

excellence as key to improving operations 

(Lapinski, 

Horman, & 

Riley, 2006) 

  ----   ---- 
Lean Processes for Sustainable Project 

Delivery 

(Scoones, 2007)   ---- ---- ---- Sustainability 

(Chen, Li, & 

Shady, 2010) 
---- ----   ---- 

Value stream mapping toward a lean-sigma 

continuous improvement process 

(Fernández-Viñé, 

Gómez-Navarro, 

Capuz-Rizo, 

2010) 

----   ---- ---- 

Eco-efficiency in the SMEs of Venezuela. 

Current status and future perspectives 

 

(Miller, Pawloski, 

& Standridge, 

2010) 

  ----   ---- 
A case study of lean, sustainable 

manufacturing 

(Mollenkopf, 

Stolze, Tate, & 

Ueltschy, 2010) 

  ---- ----   
Green, lean, and global supply chains 

(Moreira et al., 

2010) 
        

Towards eco-efficient lean production 

systems 

(Paju et al., 2010)   ----   ---- 
Framework and indicators for a sustainable 

manufacturing mapping methodology  

(Borchardt, 

Wendt, Pereira, 

& Sellitto, 2011) 

----   ---- ---- 
Redesign of a component based on ecodesign 

practices: environmental impact and cost 

reduction achievements 

(Eroglu & Hofer, 

2011) 
---- ----   ---- 

Lean, leaner, too lean? The inventory-

performance link revisited 

(Otsuki, 2011)   ---- ---- ---- 
Sustainable partnerships for a green 

economy: A case study of public 

procurement for home-grown school feeding 

(Vinodh, Arvind, 

& Somanaathan, 

2011) 

  ----   ---- 
Tools and techniques for enabling 

sustainability through lean initiatives  

(Yang, Hong, & 

Modi, 2011) 
  ----   ---- 

Impact of lean manufacturing and 

environmental management on business 

performance: An empirical study of 

manufacturing firms 

(Azevedo, 

Carvalho, 

Duarte, & Cruz-

Machado, 2012) 

  ----     

Influence of green and lean upstream supply 

chain management practices on business 

sustainability 

(Janicke, 2012)   ---- ---- ---- 
‘‘Green growth’’: From a growing eco-

industry to economic sustainability 

(Koskela & 

Vehmas, 2012) 
----   ---- ---- 

Defining Eco-efficiency: A Case Study on 

the Finnish Forest Industry 

(Aguado, 

Alvarez, & 

Domingo, 2013) 

  ----   ---- 

Model of efficient and sustainable 

improvements in a lean production system 

through processes of environmental 

innovation 

(Brechet & Ly, 

2013) 
----   ---- ---- 

The many traps of green technology 

promotion 

(Diaz-Elsayed, 

Jondral, 
---- ---- ----   

Assessment of lean and green strategies by 

simulation of manufacturing systems in 
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Greinacher, 

Dornfeld, & 

Lanza, 2013) 

discrete production environments 

(Fernández-Viñé, 

Gómez-Navarro, 

& Capuz-Rizo, 

2013) 

----   ---- ---- 

Assessment of the public administration tools 

for the improvement of the eco-efficiency of 

Small and Medium Sized Enterprises 

(Hajmohammad, 

Vachon, Klassen, 

& Gavronski, 

2013) 

  ----   ---- 

Lean management and supply management: 

their role in green practices and performance  

(Chiappetta 

Jabbour, 

Jabbour, 

Govindan, 

Teixeira, & 

Freitas, 2013) 

  ---- ----   

Environmental management and operational 

performance in automotive companies in 

Brazil: the role of human resource 

management and lean manufacturing 

(Maia, Alves, & 

Leão, 2013) 
      ---- 

Sustainable work environment with lean 

production in textile and clothing industry 

(Sobral, Jabbour, 

& Jabbour, 2013) 
----   ----   

Green benefits from adopting lean 

manufacturing: A Case study from the 

automotive sector  

 

(Taylor et al., 

2013) 
---- ----   ---- 

Towards greater understanding of success 

and survival of lean systems 

(Tseng, Chiu, 

Tan, & Siriban-

Manalang, 2013) 

  ----     
Sustainable consumption and production for 

Asia: sustainability through green design and 

practice 

(Wu, Low, & Jin, 

2013) 
  ----   ---- 

Identification of non-value adding (NVA) 

activities in precast concrete installation sites 

to achieve low-carbon installation 

Bogue (2014)   ---- ---- ---- 
Sustainable manufacturing: a critical 

discipline for the twenty-first century 

(Bolis, Morioka, 

& Sznelwar, 

2014) 

  ---- ---- ---- 

When sustainable development risks losing 

its meaning. Delimiting the concept with a 

comprehensive literature review and a 

conceptual model 

(Chiarini, 2014)   ----   ---- 

Sustainable manufacturing-greening 

processes using specific Lean Production 

tools: an empirical observation from 

European motorcycle component 

manufacturers 

(Clune & 

Lockrey, 2014) 
  ---- ---- ---- 

Developing environmental sustainability 

strategies, the Double Diamond method of 

LCA and design thinking: a case study from 

aged care 

(Dhingra, Kress, 

& Upreti, 2014) 
  ---- ----   

Does lean mean green? 

(Faulkner & 

Badurdeen, 2014) 
  ----   ---- 

Sustainable Value Stream Mapping (Sus-

VSM): methodology to visualize and assess 

manufacturing sustainability performance 

(Galeazzo, 

Furlan, & 

Vinelli, 2014) 

  ---- ----   
Lean and green in action: interdependencies 

and performance of pollution prevention 

projects 

(Johansson & 

Sundin, 2014) 
  ---- ----   

Lean and green product development: two 

sides of the same coin? 

(Kurdve, 

Zackrisson, 

Wiktorsson, & 

Harlin, 2014) 

  ---- ----   

Lean and green integration into production 

system models - experiences from Swedish 

industry 

(Lodhia & 

Martin, 2014) 
  ---- ---- ---- 

Corporate Sustainability Indicators: an 

Australian Mining Case Study 

(Longoni, Golini, 

& Cagliano, 

2014) 

  ---- ---- ---- 
The role of New Forms of Work 

Organization in developing sustainability 

strategies in operations 

(Lorek & 

Spangenberg, 

2014) 

  ---- ---- ---- 
Sustainable consumption within a sustainable 

economy – beyond green growth and green 

economies 

(Martinez-

Jurado & 

Moyano-Fuentes, 

2014) 

  ----     

Lean Management, Supply Chain 

Management and Sustainability: A Literature 

Review 

(Pampanelli,   ---- ----   A Lean & Green Model for a production cell 
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Found, & 

Bernardes, 2014)  

(Rebelo, 2014)   ---- ---- ---- 
Conception of a flexible integrator and lean 

model for integrated management systems 

(Verrier, Rose, 

Caillaud, & 

Remita, 2014) 

  ---- ----   
Combining organizational performance with 

sustainable development issues: the Lean and 

Green project benchmarking repository 

(Wong, 2014; 

Wong, Ignatius, 

& Soh, 2014) 

---- ----   ---- 

What is the leanness level of your 

organisation in lean transformation 

implementation? An integrated lean index 

using ANP approach 

(Wong & Wong, 

2014) 
  ----   ---- 

Synergizing an ecosphere of lean for 

sustainable operations 

(Greco, Sciulli, & 

D'Onza, 2015) 
  ---- ---- ---- 

The Influence of Stakeholder Engagement on 

Sustainability Reporting: Evidence from 

Italian local councils 

(Jasti & Kodali, 

2015) 
---- ----   ---- 

Lean production: literature review and trends 

(Lai, Lin, & 

Wang, 2015) 
  ---- ---- ---- 

Exploring the interoperability of innovation 

capability and corporate sustainability  

(Piercy & Rich, 

2015) 
  ----     

The relationship between lean operations and 

sustainable operations 

(Qu, Liu, Nayak, 

& Li, 2015) 
  ---- ---- ---- 

Sustainable development of eco-industrial 

parks in China: effects of managers' 

environmental awareness on the relationships 

between practice and performance 

(Sengupta, 

Mukherjee, & 

Sikdar, 2015) 

  ---- ---- ---- 
Environmental Sustainability of Countries 

Using the UN MDG Indicators by 

Multivariate Statistical Methods 

Total 43 11 24 18  

 

From the 58 papers analysed, 43 are about sustainability, 11 are about eco-efficiency, 24 are 

about Lean and, finally, 18 are about Lean-Green (Figure 1). Sustainability is referred in 74% 

of the publications and the Lean-Green concept is referred in 31% of the papers.  

Combining the different categories (Figure 1), it is interesting to note that, approximately, one 

third of the 58 papers refer sustainability and Lean (33%), this means almost half of the 

papers that refer sustainability also refer Lean (44%). 

 

Figure 1. Papers total by categories and by categories combined 

At the same time, a minor percentage (3,4%) relates sustainability, eco-efficiency and Lean 

that are the ingredients of Lean-Green. So, it seems that the authors publications reviewed are 

not aware of the relationship between the three concepts. Attending to the dissimilar results 

between the Lean-Green concept and the combination of the three concepts, it seems Lean-
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Green concept is not a concept known by relating these three aspects. This it is a point that 

needs more clarification as the sample selected is small to make such conclusion. 

 

CONCLUSION 

Sustainability is a word on the agenda and companies are trying to be sustainable by 

searching certification on social responsibility (International Standard ISO 26000:2010). At 

the same time, they have been adopting Lean Production as a management strategy, 

sometimes, not realizing that Lean and Green are associated. This paper intends to show this 

relationship, reviewing some publications about this issue. As a future research, the authors 

intend to extend this literature review to include a big number of publications in order to have 

more findings. 
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