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Executive Summary 

Climate change and other environmental challenges have already affected every aspect of 
the economy and society. The UK Government’s Climate Change Act (2008) commits the UK 
to reducing its territorial Greenhouse Gas Emissions (GHG) to 80 percent of 1990 levels by 
2050. The debate on the applicability of the best practice operational tools and techniques 
to carbon reduction has so far focused on addressing whether such tools and concepts are 
green. However, leading companies have already moved onto making their operational 
expertise and economic toolbox work for green. Industry leaders such as Adnams brewers, 
GKN and Mars Foods are not waiting for such targets to be reinforced through legislation 
and are acting swiftly to make green an integral part of their continuous improvement 
activities.  

This project was commissioned by CO2 Sense Yorkshire conducted to develop an initial body 
of evidence to evaluate the efficacy of the application of best practice (operational) tools 
and concepts for carbon reduction. Carbon Action Yorkshire is a programme within The 
Yorkshire and Humber Sustainable Futures Company (SFCo) which itself is a subsidiary of 
Yorkshire Forward, the regional development agency for Yorkshire and Humber. CO2 Sense 
Yorkshire has been established to accelerate the development of a low carbon economy in 
the region. It brings together the private and public sectors to cost effectively reduce carbon 
emissions in line with national and regional targets.  

This report particularly focuses on lean thinking. There are intrinsic linkages between lean 
and green – not least due to the relentless focus of lean on waste elimination. Nonetheless, 
there is also academic evidence that lean firms are not necessarily ‘greener’ than industry 
average which is exactly why a conscious symbiosis of lean and green is required. After all 
the fundamental building block of lean thinking is continuous improvement which perfectly 
fits with the notion of creating a greener and more socially responsible industry.  

Over the past two decades the lean community has attained the wisdom of pursuing 
operational improvements regardless of the short term financial justifications knowing that 
a continuous improvement culture pays off over the medium to long term. The next 
challenge for the lean community is to consciously account for the environmental and social 
issues; the initial gains are likely to be more than incremental. 

A survey was launched which identified the key strategies and techniques applied for carbon 
reduction within industry. The findings reveal that at a strategic level most companies are 
focused on end-of-pipe solutions and reactive approaches such as waste and emissions 
reduction, whereas proactive solutions such as product design and supply chain optimisation 
are less explored as illustrated below.  
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Our survey also investigated the explicit strategies deployed by companies for carbon 
reduction. Interestingly 38 percent of respondents deploy lean as a strategy for carbon 
reduction. At the same time more reactive strategies such as waste reduction and waste 
recycling have a much higher adoption ratio (both at 83 percent). When we subsequently 
looked at the tools and techniques adopted within industry for carbon reduction, lean tools 
were the most popular.  

The following figure summarises the findings while also demonstrating the perception of the 
users about the effectiveness of various approaches in application. The results indicate that 
not only the lean tools have by far the highest level of application but also the highest level 
of effectiveness. 

 

 

Even more importantly we found that a large majority (i.e. 73 percent) of those who drew 
upon lean techniques for carbon reduction regarded cost as a strong driver behind 
implementing green initiatives. This strong relationship arguably shows the importance of 
lean (both as a concept and a toolbox) for simultaneous economic and environmental 
performance enhancement. In summary the survey showed that certainly lean is regarded 
by managers as means of green. However, while many firms are deploying lean tools and 
techniques for carbon reduction, there is a lack of an integrative framework for creating a 
strategic symbiosis between lean and green.  

The lean community can play a key role in moving their companies beyond reactive 
approaches such as waste reduction and end-of-pipe solution such as recycling. In order to 
reap the real benefits green initiatives should be systematically integrated into continuous 
improvement programmes and companies should adopt more proactive approaches such as 
whole life cycle thinking and ‘lean and green design’.  

Having gauged the current level of adoption of operational best practices for green through 
the survey, the research moved on to investigate ‘how leading companies are creating 
synergies between lean and green in practice’. We looked at two leading companies: 
Adnams brewery in the UK and GKN driveline in Brazil. Our study shows that these leading 
firms deploy an integrative and systematic approach to the implementation of 
environmental solutions where tools and techniques are underpinned by robust 
understanding and the principles of continuous improvement.  

However, at the same time, we found two distinctive approaches. Adnams is driven by 
strong corporate values from the top that drives fairly significant step changes, whereas GKN 
relies on a systematic but incremental delivery of environmental benefits. The two are very 
different in terms of size, competition and management needs; but they are common in 
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being successful in very competitive markets relying on committed staff and lean systems 
(more so in the case of GKN).  

Adnams looked at the whole life cycle of their products, identified the key environmental 
hotspots and tackled them either at the design stage (e.g. designing a lighter bottle which 
saved 32% CO2 emissions) or by investing in greener facilities and technologies (e.g. grass 
roof warehouse and state of the art brewing equipment). The company is driven by visionary 
management and a top-down analysis of environmental data. Adnams only has around 350 
employees which allows the top management visions to be effectively communicated and 
implemented. By talking to various members of staff we found a strong sense of belonging 
and association with corporate social responsibility values. However, Andy Wood, 
company’s MD sees the next stage in Adnams evolution to be a much more systemised way 
of measuring and communicating environmental issues both top-down and bottom-up. 

GKN on the other hand, is a very large manufacturing firm with around 150 plants around 
the globe. GKN has adopted a ‘lean and green Kaizen’ methodology at the cell level which 
directly builds on the company’s 8 steps Kaizen approach. This bottom-up lean and green 
approach paid off in GKN driveline Brazil where combining the operators and leaders ideas 
and experience and using the appropriate lean tools and techniques identified operational 
cost reductions of around 27% amounting to US$ 76K per month and average resources 
reductions of about 50% (environmental benefit). In one year, these improvements could 
represent more than US$ 900K only within the selected cell. The following table shows the 
resource reduction within the cell.  

These improvements would not have been possible without a strong lean culture where all 
employees contribute towards identifying and delivering incremental improvements (in this 
case in a concentrated effort for a single cell). Here lies an important difference between the 
two cases: no top-down project or hotspot analysis is able to deliver such considerable 
improvements unless all frontline employees are fully engaged.  

Cell consumption 
Before State 

Generation or 
Consumption 

Future State 
Generation or 
Consumption 

% Reduction 

Energy (Mwh/Month) 261 240 8% 

Metallic Waste 
(Tonnes/Month) 

55 37 33% 

Chemical Products 
(liters/Month) 

412 35 91% 

Hazards Waste 
(Tonnes/Month) 

0.3 0.1 67% 

Effluent 
(m3/Month) 

2.5 0.8 69% 

Water 
(m3/Month) 

2.9 1.9 34% 

Total - - 50% 

 

As a matter of fact, a combination of both bottom-up and top-down approaches is the best 
way in order to create a true symbiosis of lean and green. Our work has developed a suite of 
tools for systematic ‘lean and green’ diagnosis and improvement. But similar to operational 
excellence, having a toolkit alone is hardly enough. What will be much more effective is 
commitment to true integration of the two and the deployment of clear alignment tactics 
following the principles of good strategy deployment.   
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This report identified in total 14 ‘lean & green best-practice’ continuous improvement 
techniques (CI) that can be applied to carbon reduction and climate change adaptation. This 
‘toolkit’ consists of 9 diagnostic tools and 5 implementation techniques which are presented 
in Section 3. The selection of tools is based on academic and practitioners’ literature findings 
combined with the results of the survey and team members’ own experience and track 
record of collaboration with firms. 

Implementation techniques to reduce carbon emissions should be only selected by firms 
following a clear diagnosis of environmental challenges, operational shortcomings and 
opportunities for improvement.  Although there is a wide range of carbon reduction 
techniques available, this reports aims to raise awareness about pathways to profitably 
integrate green practices into strategic business agendas. The analysis emphasizes that tools 
should be deployed within a systematic approach.  Additionally, our result suggests that 
tools are more efficient (both in terms of environmental performance and economic 
performance) when firms develop a ‘portfolio’ of techniques addressing a range of business 
needs. 
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1 Introduction 
1.1. Scope, Aims and Objectives 

Across different industries the existing levels of operational excellence are underpinned by 
several decades of continuous improvement and dissemination of knowledge from one area 
to another. Over the last two decades a number of continuous improvement paradigms 
have emerged such as lean, six sigma, theory of constraints and total quality management. 
Nonetheless the concepts of ‘eco-management’ and carbon reduction are relatively new to 
most industries. Our environmental management toolkit is not nearly as mature as the 
economic ‘operational excellence’ toolkit.  

During the past 15 years the Lean Enterprise Research Centre (LERC) and the Centre for 
Business Responsibility, Accountability, Sustainability and Society (BRASS) at Cardiff 
University have been at the forefront of developing new approaches for business 
sustainability as well as adapting old ones to new problems. This report draws upon the 
expertise of both centres in cutting edge continuous improvement approaches and applies 
them for environmental management (more specifically carbon reduction). 

This publication explains how continuous improvement (CI) techniques and the culture 
which underpins CI can be translated for environmental management. There seems to be a 
logical fit between economic and environmental waste reduction. It sounds plausible that 
elimination of economic waste could yield environmental benefits. Moreover, companies 
such as Toyota and Tesco which have been very successful in operational excellence have, 
arguably, also excelled at environmental management. There is evidence that both Toyota 
and Tesco have been drawing upon their lean techniques and continuous improvement 
culture to push the boundaries of eco-efficiency; the case of Tesco will be discussed in this 
report. 

The aim of this research is to develop an initial body of evidence to evaluate the efficacy of 
the application of ‘operational excellence’ tools, techniques and concepts (e.g. lean and six 
sigma) in carbon reduction and to explain their relationship in a systematic rather than a 
piece meal fashion. The research will also assess the extent of the usefulness and 
applicability of ‘operational excellence’ tools for carbon management.  

This contribution is timely due to the increasing interest in the application of CI approaches 
to the field of environmental management. There is already a body of knowledge emerging 
in this area which alludes to the natural fit between operational excellence and 
environmental management (Hawken et al, 1999; Robert, 2002). The research was 
sponsored by CO2 Sense Yorkshire, part of Yorkshire Forward, to address the following five 
key questions: 

• Which CI best practice tools and techniques could be applied to carbon reduction 
and climate change adaptation?  
A suite of tools has been developed by the research team for both understanding 
and improving carbon intensity of businesses.  

• How could the tools and techniques be applied and what would be the strengths 
and weaknesses of using them?  
The tools and techniques developed by the research team are structured rigorously 
so that users will understand their applicability, strengths and weaknesses in 
different contexts. This research developed practical knowledge about the fit 
between continuous operations improvement and carbon reduction.  

• Are there examples of where these tools and techniques have already been applied?  
Several case studies and various examples are developed or collated to illustrate the 
efficacy of ‘continuous improvement’ approaches in carbon reduction. 

• How have they been adapted and what were the results of the work?  
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A review of the literature shows that ‘continuous improvement’ tools can be 
effectively adapted and adopted to meet carbon reduction aims. However, a 
structured approach and great emphasis on principles of sustainable development is 
required as will be described in the following. 

• What lessons can be learned from these examples?  
This report generates practical guidelines on the application of continuous 
improvement in carbon management and describes various strategies and stages of 
adaptation of CI concepts.  

1.2 Structure of the Report 

Following the description of the scope and objectives of the study, this report continues in 
Section 2, with an overview of different principles (theories) and strategies proposed by 
academics and practitioners around the world to venture toward a harmonised coexistence 
of the natural environment and the industry. Section 3 then, provides a more practical view 
of the key CI tools and techniques for carbon reduction by describing a variety of both 
diagnostic and improvement tools. 

As illustrated in Figure 1.1, this study goes beyond simply focusing on tools for improvement 
and recognises the need for a deeper understanding of the principles and strategies that 
underpin simultaneous economic and environmental sustainability. Moreover, in Section 3, 
we propose a model describing various stages of the journey towards harmony between 
economic CI approaches and environmental sustainability, i.e. the four degrees of 
compatibility between environmental management practices and economic effectiveness 
and efficiency (abbreviated in Figure 3.2 as EFF2). 

Figure 1.1 A Systematic Approach to Sustainability: From Principles to Concepts to Tools 

 

 

 

 

 

 

 

 

 

 

 

 

 

This report continues by putting forward the results of a survey carried out to understand 
the current state of affairs in terms of the application of CI tools and techniques for carbon 
reduction. The survey illustrates some of the key CI techniques and strategies deployed by 
managers for environmental management such as lean. In Section 5, two case studies are 
presented based on first hand evidence gathered by the research team from two leading 
firms GKN in manufacturing sector and Adnams brewery in food and drinks industry. Section 
6, provides some key sources of information on where readers can find further information 
on tools, techniques and strategies for simultaneous economic and environmental 
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sustainability. Finally, Section 7 summarises the main findings and provides key conclusions 
from the research. 
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2 Sustainability: Overview of Principles and 
Strategies 

Prior to describing a number of tools that can be applied by businesses to profitably reduce 
CO2 emissions and integrate green activities into their strategic agendas, we highlight the 
main principles and schools of thought which underpin the debates about how to progress 
towards more environmentally sustainable businesses. 

2.1. Towards a Sustainable Industry: Principles and Key Strategic Concepts 

Concern about reducing the CO2 produced by businesses and their customers within global 
production and consumption systems has emerged in the recent decades as a key priority in 
both public policy and corporate strategies. It is however part of a wider and evolving field 
of corporate social and environmental responsibility, which in modern times has its roots in 
Rachel Carson’s ‘Silent Spring’ (1962) and the Club of Rome’s ‘Limits to Growth’ analysis 
(Meadows, Meadows, Randers, & Behrens, 1972).   

With the publication of the ‘Brundtland Report’ (WCED, 1987) the principle of sustainable 
development entered the mainstream of political debate and business strategy. Ever since, 
both politicians and business strategist have been wrestling with questions of how to put 
sustainability principles into practice, and how to reconcile a desire to create a greener 
economy and society with the pressures created by political and business realities. 

A major obstacle to the integration of sustainability principles into public policy making and 
corporate strategies is that there are numerous competing visions of what sustainable 
development might involve. This rather confusing situation was usefully clarified by 
Hopwood and colleagues (2005) who ‘mapped’ different approaches to sustainability 
according to: 

a) the extent to which they address increasing global social equity and/or improving 
environmental protection; and  

b) how radical a development they represented, with initiatives classified as  

a. largely defending the status quo;  

b. offering more proactive evolutionary progress through reform;  

c. representing a more transformational change in our social, technical, 
economic and political systems; 

For the purposes of this report the focus is on an environmentally orientated approach to 
sustainability, with a particular emphasis on climate change and on opportunities to reduce 
CO2 emissions both through evolutionary reform of business processes and practices and 
more radical technological transformations. However, it is important to note that climate 
change cannot be meaningfully disconnected from the other environmental and social 
components of the sustainable development agenda. Management approaches and tools 
with the potential to help businesses to reduce CO2 emissions are mainly designed to reduce 
overall environmental impacts rather than just CO2. 

The early focus on improving sustainability and reducing energy use and carbon emissions 
was on improving the efficiencies of existing technologies and processes. From the 1990s 
onwards a range of more radical business and management approaches emerged which 
attempted to fully integrate the economic goals of industry with the long-term social and 
environmental considerations of sustainability. Examples include Natural Capitalism 
(Hawken, Lovins, & Lovins, 2002), Factor Four (Weizsacker, 1998), Eco-efficiency 
(Schmidheiny, 1992), Eco-effectiveness (McDonough & Braungart, 2002), and The Natural 
Step (Robèrt, 2002). 
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Also during the 1990s, climate change and the need for Greenhouse Gas (GHG) emission 
reduction emerged as a sustainable development challenge whose urgency, scope and 
contributory impact to other key challenges (like global poverty, loss of biodiversity and 
water shortages) gave it pre-eminence within the sustainable development agenda. A 
number of specifically climate change orientated developments followed, including:  

• In 1997 the adoption of the Kyoto Protocol commitment amongst industrialised 
countries to  reduce their GHG emissions by around 5.2% below their 1990 levels by 
2010 or otherwise to engage in emissions trading as an alternative mechanism. 
Some 160 countries ratified this protocol. 

• The publication of the Stern Review (2006) forecast that the impacts of disruptive 
climate change had the potential to shrink the global economy by 20% by 2035 
unless 1% of GDP (later raised to 2% to reflect continuing inaction) was invested 
annually in measures to mitigate or respond to climate change; 

• The publication of the fourth Intergovernmental Panel on Climate Change Report 
(IPCC, 2007) established a strong scientific consensus that significant long-term 
global warming processes are underway caused by an increase in GHG 
concentrations linked to human activity.  

• In 2008 the Climate Change Act imposed a statutory duty on the Secretary of State 
to “ensure that the net UK carbon account for the year 2050 is at least 80% lower 
than the 1990 baseline” – an ambitious target likely to impact all those businesses 
serving public sector customers in future; 

• In December 2009 the Copenhagen Accord provided an initial agreement on key 
elements of the global climate change framework for the future. Negotiations 
towards a detailed legally binding agreement will continue throughout 2010, and a 
review of the Accord and its implementation will be completed by 2015. The 
implications for business include: 

o $30 Billion over the next three years was committed to support developing 
countries to contain and reduce their emissions (with a long-term goal of 
$100 B). This could provide significant business opportunities, but rules on 
eligibility for funds, technology agreements, transparency and fairness in 
awarding contracts have yet to be decided; 

o Promotion of cleaner, energy efficient low emissions technologies and 
technology transfer was central to Copenhagen and a Technology 
Mechanism and funding for it were agreed, but the negotiations on the rules 
and specification for these are still ongoing; 

o Detailed rules on reforming carbon offset mechanisms did not emerge from 
Copenhagen, but changes to market mechanism such as the Clean 
Development Mechanism and rules for the new Reduce Emissions from 
Deforestation and Forest Degradation Mechanism will emerge from future 
negotiation. 

o Proposed approaches for specific sectors including agriculture and aviation 
were ultimately dropped during Copenhagen  but are likely to resurface in 
the negotiations that follow; 

o Aligning the ambitions of Copenhagen with existing trade and investment 
rules and mechanism (particularly WTO subsidies issues and Agreements on 
Technical Barriers to Trade) also depends on further negotiations;  

http://en.wikipedia.org/wiki/Emissions_trading�
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Figure 2.1 traces the evolution of the sustainability agenda from its modern roots in the 
1960s through to the present post-Copenhagen/post-Crunch World as proposed by 
management theorists, international organisations and various think tanks around the 
world. 

Figure 2.1 Evolution of Sustainable Development Concepts 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

By January 31st 2010, 55 countries had followed through on their Copenhagen commitment 
to agree carbon reduction targets by 2020 including the following in Table 2.1. 

 

Table 2.1 Carbon Reduction Targets by 2020 – based on Copenhagen agreements 

Developed countries Emission reductions by 2020 Base Year 

Australia 5-25% 2000 

Canada 17% to be aligned with the US emissions target 2005 

EU 20% rising to 30% if developed countries commit 
to similar targets 

1990 

Japan 25% 1990 

New Zealand 10-20% 1990 

Russian Federation 15-25% 1990 

US In the range of 17% 2005 

Developing 
countries 

Nationally Appropriate Mitigation Actions by 
2020 

Base Year 

Brazil Reduce carbon emissions by 36-39% Business as Usual 
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Developed countries Emission reductions by 2020 Base Year 

China Reduce carbon emissions per unit of GDP by 40-
45% 

2005 

India Reduce carbon emissions per unit of GDP by 20-
25% 

2005 

South Africa Reduce carbon emissions by 34% against business 
as usual 

Business as Usual 

 

However, strategies to respond to the threat of climate change are now required at a time 
of economic difficulty and constrained public finances, and at a time when public confidence 
in climate science has been damaged following controversies in the media. More than ever 
there is now pressure on businesses and policy makers to deliver significant CO2 reductions 
in ways that also maintain and enhance the competitiveness of businesses. 

2.2. Strategies for sustainable development 

Table 2.2 provides an overview of some of the key management strategies proposed to 
pursue sustainable development and a transformation to a “new industrial era” (Hawken et 
al, 1999) in which the natural environment and industry more harmoniously co-exist. These 
different perspectives share a systems approach which seeks to understand industry in the 
context of the natural environment and the full range of interactions between them. Whilst 
different in terms of priorities and implementation details, these strategies all describe very 
similar favourable conditions for a sustainable industrial system and all tend to be illustrated 
using case-studies and examples of best practice.  

Table 2.2 Sustainable Industry: An Overview of Different Strategies 

Source: Adapted from Zokaei (2008) 

School of 
Thought 

Key Contributions Key Principles 

Industrial 
Ecology 

 

 

 

 

 

Arrogance of 
humanism 
(Ehrenfeld, 1981) 

 

Industrial Ecology 

(Graedel and 
Allenby, 2003) 

Industrial Ecology (IE) is a framework for thinking about and organizing human 
economic and social systems in ways that resemble natural ecosystems 
(Ehrenfeld, 2000). IE studies the flows of materials and energy in industrial 
and consumer activities to investigate their effects on the environment, and 
how economic, political, regulatory and social factors impact on the flow, use 
and transformation of resources. The uniqueness of IE is that it aims to show 
how environmental concerns can be integrated into economic activities. At 
the application level, IE offers tools for analysis of the interface between 
industry and environment, and provides a basis for managing environmental 
impacts.  

Industrial 
Symbiosis 

Industrial 
Symbiosis 
(Chertow, 2000) 

Industrial Symbiosis (IS) demands resolute attention to the flow of materials 
and energy via local and regional economies. IS engages traditionally separate 
industries in a collective approach to competitive advantage involving physical 
exchange of materials, energy, water, and/or by-products. The keys to IS are 
collaboration and the synergistic possibilities offered by geographic proximity. 

Eco-efficiency Changing Course 
(Schmidheiny, 
1992) 

The concept of eco-efficiency was introduced by the World Business Council 
for Sustainable Development (WBCSD) in Schmidheiny (1992) and has since 
gained increasing attention from businesses and academics. It is based on 
creating more while using fewer resources and creating less waste and 
pollution. The seven critical factors for Eco-Efficiency are: reduction of the 
material intensity of goods and services; reduction of the energy intensity; 
reduction of toxic dispersion; enhancing material recyclability; maximizing 
sustainable use of resources; reduction of material persistence in nature; and 
increasing the service intensity of products.  
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School of 
Thought 

Key Contributions Key Principles 

Triple Bottom 
Line 

(TBL) 

Cannibals with 
Forks: the Triple 
Bottom Line of 21st 
Century Business 

(Elkington, 1998) 

The  TBL agenda aims to integrate into corporate strategy and corporate 
governance a focus not just on the 

Economic value that they add, but also on the environmental and social value 
that they add – or destroy. 

Supported by the United Nations the TLB has become a pervasive approach in 
public sector full cost accounting 

Eco-
effectiveness 

Cradle to Cradle  

 

(McDonough and 
Braungart, 2002) 

Eco-effectiveness is based on a cradle-to-cradle or closed-loop design strategy 
reflecting natural systems. These are not necessarily efficient individually, but 
are effective since there is no waste in the natural system as a whole. The 
principles of eco-effectiveness are: waste equals food (creating a closed loop 
industrial system), use the current solar income and celebrate diversity. Eco-
effectiveness calls for transformation of human industry through ecologically 
intelligent design. It seeks to design industrial systems that emulate nature 
where waste from one sub-system is food for another. Eco-effectiveness 
proponents criticize the less radical eco-efficiency approach because it works 
with the same system that caused the problem in the first place, and mostly 
just reduces the pace of harm. 

Natural 
Capitalism 

Natural Capitalism 
(Hawken et al, 
1999) 

 

 

Factor Four (von 
Weizsacker, 1998) 

 

 

Ecology of 
Commerce 
(Hawken, 1994) 

 

 

The Value of the 
Ecosystem Services 
(Costanza et al, 
1997) 

Natural Capitalism is based on four strategies (Hawken et al, 1999): 

1. Radical Resource Productivity: obtaining same amount of utility from a 
product or process while using less material and energy in order to slow 
resource depletion and pollution at the same time. Radically increased 
resource efficiency – at least in theory – lowers costs for business and society. 

2. Bio-mimicry: imitating natural processes and products through design 
inspired by nature (as with eco-effectivness). This changes the nature of 
industrial processes and products, enabling the constant reuse of materials in 
continuous closed cycles, more use of compostable products and eliminating 
toxicity.  

3. Service and Flow Economy: This strategy calls for a fundamental change in 
the producer-consumer relationship by replacing physical goods with services 
where possible. Service providers become responsible for the product after 
use and it is to the benefit of suppliers to make products durable, generating 
less waste. Also, more jobs are created since service industry is more labour 
intensive. In a service economy customers have more choice since changing 
service providers is easier and cheaper than obtaining new goods.  

4. Investing in Natural Capital: reversing world-wide planetary destruction by 
reinvestments in sustaining, restoring, and expanding stocks of natural capital, 
so that the ecosphere can produce more abundant ecosystem services and 
natural resources. 

Natural Capitalism pictures a new industrial system based on a very different 
mindset and values than conventional capitalism. Natural capital refers to the 
natural resources and ecosystem services that make economic activities 
possible.  

The Natural Step The Natural Step 
(Robert, 2002) 

 

 

The Natural Step (TNS) framework's definition of sustainability includes four 
system conditions (scientific principles) required for a sustainable world. The 
first three involve avoiding increasing concentrations of substances extracted 
from the earth's crust, concentrations of substances produced by society and 
degradation by physical means. The fourth principle argues for greater social 
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School of 
Thought 

Key Contributions Key Principles 

Tools and concepts 
for sustainable 
development 
(Robert, 2000) 

equity to allow human needs to be met worldwide.  

The work on TNS framework was initiated by Professor Robert in the 1980’s 
and received wide attention from industry and policy makers during the late 
1990’s and 2000’s. TNS deploys a systems approach to describe the whole 
biosphere-society system in a way relevant to businesses and governmental 
decision makers. TNS looks at SD at three levels: principles of ecosphere 
governed by natural laws of physics, principles of sustainability (the four 
system conditions in the opposite) and the principles for a process to meet 
principles for sustainability (the transition towards sustainability, and then the 
safe development thereafter).  

The Biosphere 
Rule 

Unruh (2008) Biosphere Rules is a complementary set of principles and the latest re-
definition of what is ‘lean and green’. In a nutshell, after 20 years of working 
in the industry, Unruh observed that the mantra for environmentally 
responsible materials management: Reduce, reuse, recycle, is not as lean as it 
seems. Manufacturing uses too many basic components and materials to be 
efficient. Unruh proposes that firms should imitate the ‘lean’ logic which 
nature uses to assemble life and structure ecosystems (he calls it bio-logic). In 
nature, only a few elements are used to create life (C, N, O, H), therefore 
when life ends, residues are readily recycled without ‘toxic’ waste. On the 
contrary, the industrio-logic of human manufacturing assumes that largely 
synthetic materials should be assembled or moulded into desired shapes 
(Unruh, 2008). Unruh suggests three important biosphere rules to be adapted 
by companies for both environmental and economic gain:  

1. use a limited palette of materials  

2. cycle up – prepare your product to be easily recycled into a new 
product  

3. exploit the power of platforms or common production systems.  

He presents examples of companies already structuring their production 
systems following these principles. Although a challenging idea, the approach 
is too recent to assess its results.  
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3 Diagnostic and Improvement (or Implementation) 
Tools 

Throughout much of the twentieth century, the accepted wisdom was that high 
environmental standards embodied in regulations or corporate strategies would increase 
costs and threaten competitiveness. From the mid 1990s onwards an alternative perspective 
emerged, that high environmental standards could act as a source of competitive advantage 
and a spur to innovation (Porter and van der Linde, 1995). This ‘win-win’ logic has since been 
widely accepted, the proposition being that when done right, green activities can reduce 
costs, and once it becomes a part of the everyday processes of the firm they require 
relatively little resource investment to be maintained.  

As a firm engages through a process of leaning and greening, it can potentially gain deeper 
process understanding in order to better control all flows of products, including downstream 
flows (post use and/or consumption). This knowledge can become the basis for substantial 
improvements in safety, quality, productivity and cost.  

In this section, we describe a number of diagnostic and improvement tools, and present the 
four stages of green and EFF² (efficient x effective) representing the different degrees of 
compatibility between green management and economic performance. The application of 
these diagnostic and improvement tools should assist businesses in building synergistic or 
symbiotic green/EFF² approaches into their day-to-day processes and activities – as will be 
later in described Figure 3.2. 

There seems to be a natural fit between economic and environmental waste reduction. It 
sounds plausible that elimination of economic waste as defined in lean thinking such as 
overproduction could yield environmental benefits. However, successfully aligning economic 
and environmental benefits requires an understanding of the full life-cycle implications of 
waste and carbon reduction. Therefore the process of applying lean tools and techniques for 
environmental management and carbon reduction should begin by means of informed 
diagnosis and structured application of various diagnostic techniques. As such, building on 
the work of Prof. Hines, Dr. Zokaei and Gary Griffith at the Lean Enterprise Research Centre, 
the following diagram (Table 3.1) illustrates how a range of diagnosis tools can be used to 
assess specific business needs. 

Table 3.1. Environmental Management Diagnostic Toolkit 

Source: Adapted from work by Zokaei, Hines, Griffith and Fillingham 

Business 
Need 

Tool 
Value 

Impact 
Ratio 

Green 
Systems 

Boundary 
Analysis 

Green 
Impact 
Matrix 

Green 
Big 

Picture 
Map 

Eco- 
Maps 

Life Cycle 
Impact (ERA, 
LCA, LCC & 

Eco-eff.) 

Foot 
Print 

Analy-
sis 

Supplier 
Green 
Assess-
ment 

Fore- 
Casting / 

Back- 
casting 

Gain 
an overview 

X X X X      

Decide where 
to focus (in a 
single firm) 

 X X X      

Scope the 
process 

 X X X      

Walking the 
flows 

    X X X X  

Getting into 
fine detail 

    X X X X X 

Working 
across  

Organizations 

     X X X X 

Significant 
opportunity 

for innovation 

    x    X 
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3.1. Description of the Tools 

Generally tools can be categorised into diagnostic and improvement techniques. Table 3.1 
illustrates nine essential tools that together create a diagnostic framework for 
understanding the environmental performance of a firm and its supply chain while allowing 
users to focus where to apply CI tools for improvement. This diagnostic framework, which is 
further described in the following, begins with high level tools related to a single firm value 
stream on the left (i.e. Green Systems Boundary Analysis and Green Impact Matrix) and 
flows to more detailed techniques for single firm in the middle (i.e. Green Big Picture Map 
and Eco-maps) and ends by diagnostic tools for looking at the end-to-end value stream on 
the right (i.e. Life Cycle Impact, Foot Print Analysis and Supplier Green Assessment). There is 
also the final tool which specifically looks at innovation and opportunities for radical yet 
simple re-design.  

In this framework tools are presented following the progression of businesses’ needs 
charted starting from introductory tools aimed to gain an overview of green issues within 
the boundaries of the firm and ending with advanced diagnosis tools for businesses aiming 
to achieve cutting-edge green innovation. Moreover, most techniques are hands-on and 
similar to (or even adaptations of) CI techniques in terms of being highly practical and work 
place based. Especially there is a heavy presence of lean value stream mapping mentality. 

Impact Value Ratio: This indicator is particularly suitable to support organizations aiming to 
develop carbon neutral supply chains. It measures the relationship between C02 emissions 
and valued added across the end-to-end supply chain process, thus highlighting areas for 
further improvement and localized actions. It does not, however, scope processes and its 
interrelations and it is therefore better used when combined with more overarching tools 
such as some of the following. 

Green Boundary Systems Analysis provides a general analysis of areas for improvement, 
identifying interfaces between inputs, outputs and wastes in a process. Inputs include raw 
materials, energy, people while outputs include quality, mass and energy efficiency 
effectiveness. The objective is to maximize the production of high quality output with the 
least input and waste. 

Green Impact Matrix: These matrices provide a qualitative overview of the impact of each of 
the production processes on a number of dimensions of impact; namely: energy 
consumption, water usage, water pollution, and land contamination, solid waste to landfill 
and noise & nuisance to humans. The magnitude of impact in each dimension is classified as 
low, medium or high.  Some GIM measure the magnitude of impact only as harm caused (i.e. 
discharge of untreated contaminating  effluents) while other evaluate impact combining the 
magnitude of the harm the process does to the environmental dimension analysed and how 
often the harm takes place. In the following figure the Blue, Red, Amber and Green (BRAG) 
classification has been used were blue denotes very low impact which is causing problems 
elsewhere within the system. A good example of blue is the use of biofuels from crops which 
are proven to cause adverse environmental effects by pushing the price of certain crops up 
and encouraging a market mechanism which leads to deforestation effect on a massive 
scale.  
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FIGURE 3.1. Green Impact Matrix 

Source: Adapted from work by Zokaei, Hines, Griffith and Fillingham 

 

 

Green Big Picture Maps: Big Picture Mapping (BPM) is used to obtain a generic 
understanding of a set of processes, information, product and waste flows, as well as the 
organizational structure of a specific value stream. Information is usually collected through 
intensive workshops. Participants use their experience to analyse the information and 
product flows, flagging up specific problems and issues, as well as recommending possible 
solutions. GMBP presents a Diagrammatic view, pointing out possibilities for improvements 
and reconfiguration. A further stage in the overall analysis is to redesign the system so it 
optimized all the elements to form a new process map (Rother & Shook, 1998). 

The toolkit described above, are alternate measures to give an organization a clear picture of 
the environmental used faced and its implication for business. A further stage in the overall 
analysis is to go-in depth into particular issues and gather information to redesign the 
system so it optimized all the elements to form a new process map.  

Eco-maps: These are templates used when carrying out detailed qualitative and quantitative 
analysis of water consumption, energy consumption, emissions or waste to landfill within a 
specific process. This takes the form of a focused improvement event based on a five steps 
methodology: observe, collect information, evaluate and estimate and report which should 
ideally be presented in A3 format following lean’s A3 management approach. 

Life Cycle Impact Tools: All the above mentioned tools provide primarily means to achieve a 
cleaner production and minimise the impacts of processes carried on in a plant or 
production unit. However, the transition to a low carbon economy requires a broader view 
of the impacts associated with a product, not only during the production phase but also 
during the usage phase. Every product we consume has “a hidden history”  (Hawken et al., 
2002) reflecting resource use and environmental impacts throughout the product life cycle. 
Hart (1997) introduced the concept of ‘product stewardship’. Product stewardship implies a 
life cycle management strategy aimed to prevent injury to human health and damage to the 
environment in two main ways: a) reducing the actual and potential risks associated with the 
manufacture, packaging, distribution, handling, use and disposal of products and b) 
improving product design, assessment practices, advice, education, communication and 
customer support. The first step in product stewardships is  to understand ‘second order’ 
implications along the whole life cycle of a product ranging from the analysis of the impact 
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of raw materials used to what happens to the product at the end of its useful life. The 
following are some of the mostly cited life cycle impact assessment techniques: 

Environmental Risk Assessment (ERA) – Risk assessment provides a systematic 
procedure for predicting potential risks to human health or the environment. It is 
widely used in the chemicals industry to investigate if a chemical is being used or can 
be used as intended without causing detrimental effects to human health or the 
environment (Tilghman, Coquery, Dulio, & Garric, 2009). ERA can also indicate if 
controls and/or measures are needed to inhibit the potential environmental 
consequences of a substance and it can reveal if more testing and knowledge about 
a specific substance is needed. The European Commission has developed a range of 
basic principles of Environmental Risk Assessment (Tilghman et al., 2009) 

Life Cycle Assessment (LCA)  – Notably used by Nike (Charter, 2001), LCA represents 
an effective tool to fully understand the impact of managerial decisions from 
economic, environmental and social perspectives. It assesses the potential 
environmental impacts of product systems or services throughout their life cycle – 
from extraction of resources, through production and product use to reuse, 
recycling or final disposal (DeSimone & Popoff, 2000). LCA can be applied in various 
ways including strategic development, product development and marketing. The 
LCA methodology has been developed extensively during the last decade and a 
number of LCA related standards (ISO 14040-14043) and technical reports have 
been published within the International Organisation for Standardisation (ISO) to 
streamline the methodology.  

Life Cycle Cost (LCC) – LCC can be used to calculate the economic costs caused by a 
product or a service during its entire life cycle (DeSimone et al., 2000). There exist 
no international standards for LCC. LCC studies consider purchase, maintenance, use 
and end-of-life handling costs of the product and is particularly suitable for appraisal 
of design alternatives that meet a specific performance level. An LCC may show that 
different alternatives have different investment, operating, maintenance or repair 
costs, and possibly different life spans, thus possibly eliciting the potential benefits 
of green management. Although LCC can be applied to any capital investment 
decision, this tool is more relevant when high initial costs are traded for reduced 
future cost (www.dantes.info).  

Full Cost Accounting follows the Triple Bottom Line approach. This accounting 
technique, increasingly used by public bodies to evaluate suppliers, gives a monetary 
value to hidden ecological and social costs caused by a product or service during its 
entire life cycle 

Eco-efficiency – This tool can be used to maximise the efficiency while minimising 
the impact on the environment by increasing the economic value derived from 
material resources (DeSimone et al., 2000; Ekins, 2005). It is effectively a 
management philosophy linking environmental excellence to business excellence – 
that is, the relationship between the economic output and the environmental 
impact caused by products or activities (Ekins, 2005). It has been strongly promoted 
by the World Business Council for Sustainable Development. All eco-efficiency 
studies compare different products or processes from a life cycle perspective. 
Evaluating and improving the eco-efficiency of a product or activity can help to 
increase consumer acceptance of a product or increase its profitability. Eco-
efficiency initiatives include the Factor X tool by which we seek to increase by X 
factor the amount of wealth that is extracted from one unit of a natural resource 
(Robèrt, 2002). Related to eco-efficiency is the concept of cleaner production which 
seeks to eliminate both waste and toxic materials in production through proactive 
design and a forward looking ‘anticipate and prevent’ philosophy 

http://www.dantes.info/�
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Ecological footprint Analysis: As Elkington (1999, p.237) points out “one emerging 
recognition is that, however much a single company may be able to do on the eco-efficiency 
front, in the end sustainability will depend on the progress of entire concentrations of 
industry, complete value chains and whole economies”. A further step on life cycle analysis 
tools is based on the concept of “the ecological footprint”  (Wackernagel and Rees, (1995) 
which examines the ecological capacity required to support the consumption of products, or 
even entire lifestyles, expressed as an equivalent area of land required to provide the 
necessary resources and assimilate wastes. For example, ISO 14,000 (quality management) 
looks at the entire footprint of the company and studies have also been applied to specific 
products and their production and consumption systems. This includes both simple products 
such as a can of cola (Womack and Jones, 1996) or more complex studies such as Zhang’s 
(2005) eco-footprint analysis of a ‘generic’ American car. The concept of footprinting has 
also been extended into specifically carbon footprinting, and the development of the PAS 
2050 specification for the assessment of the lifecycle GHG emissions of goods and services in 
2008. The Carbon Trust also offer a simple online carbon footprint calculator for businesses 
(http://www.carbontrust.co.uk/cut-carbon-reduce-costs/calculate/carbon-
footprinting/pages/carbon-footprint-indicator.aspx) and the ‘Footprint Expert’ toolkit for 
businesses. One of the better known applications of carbon footprinting is by Walkers crisps, 
who over 2 years through a mixture of internal and supplier initiatives achieved a 7% per 
pack carbon reduction equating to a saving of £400,000.  

Supplier Green Assessment: There have been also several initiatives to develop tools to 
assess carbon and environmental performance of suppliers down the supply chains of both 
private and public sector organisations. Examples include the NHS Procuring for Carbon 
Reduction (P4CR) system and Wallmart’s supplier sustainability system.  

Forecasting / Backcasting: All the above tools are based on mapping existing impacts, green 
planning techniques, on the other hand, try to understand future threats and opportunities 
for business. They are applied by businesses aiming to be leaders in their sectors or to 
develop innovative approaches to deal with the existing problems. The most common way 
of planning, according to Robèrt (2002), is to look in the rear view mirror, analyse what is 
happening in the present, and try to remedy perceived problems in the future. This is called 
forecasting. Projecting the present to the future has many advantages and a firm which 
manages to set up an innovative sustainable action plan can potentially harness the 
opportunity to put pressure on all of its major competitors (Cohen & Winn, 2007) – such was 
the case of Electrolux (Robèrt, 2002) – thereby leading the way to the successful integration 
of lean and green. Yet, forecasting can be risky so far as what applies in the present will not 
necessarily yield analogous results in the future. Robèrt (2002) further stresses on the 
capacity of businesses to make predictable sense out of the endpoint of sustainability via 
such a planning technique notably used by IKEA as backcasting – i.e. planning ahead from a 
starting point of success in the future; in other words, what the firm could do today to get to  
a successful result envisaged in the future.  

Improvement tools 
As mentioned earlier, tools can be categorised into diagnostic and improvement (or 
implementation) techniques. The following are some of the main implementation 
techniques collated from the literature. 

Balanced Scorecard (BSC): This approaches stresses the importance of involving staff at all 
levels in efforts to reduce both environmental impacts and cost (Zadek, 2004). The ‘balanced 
scorecard’ (BSC) system can help to deliver this by allowing the execution of activities by 
staff to be tracked and controlled. The BSC provides a means for controlling and 

http://www.carbontrust.co.uk/cut-carbon-reduce-costs/calculate/carbon-footprinting/pages/carbon-footprint-indicator.aspx�
http://www.carbontrust.co.uk/cut-carbon-reduce-costs/calculate/carbon-footprinting/pages/carbon-footprint-indicator.aspx�
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coordinating decision making via the translation of corporate vision into meaningful 
measures for managers and employees alike (Norreklit, Jacobsen, & Mitchell, 2008). 

Lean Thinking: The term lean was coined by Womack, Jones and Roos (1990), the concept of 
lean describes the working philosophy and practices of the Japanese vehicle manufacturers 
and in particular the Toyota Production System (TPS). The key building block of Lean thinking 
is Kaizen which Japanese for continuous improvement – a process oriented philosophy with 
focus on incremental improvements and standardisation of the improved system as the 
building block for further improvement. Kaizen relies on ongoing effort and engagement of 
people (Berger, 1997).  In 1996, lean thinking was more extensively defined and described 
by five key principles (Womack & Jones, 1996): 

1. “Specific value – define value precisely from the perspective of the end customer in 
terms of the specific product with specific capabilities offered at a specific time. 

2. Identify value streams – identify the entire value stream for each product or product 
family and eliminate waste. 

3. Make value flow – Make the remaining value creating steps flow 

4. Let the customer pull value – design and provide what the customer wants only when 
the customer wants it. 

5. Pursue perfection – strive for perfection by continually removing successive layers of 
waste as they are uncovered.” 

Although not explicitly envisaged as a sustainability tool, the lean toolkit’s focus on waste 
makes it valuable for tackling sustainability issues, particularly through identification of the 
seven (economic) wastes. Seven types of waste can be identified within the context of 
manufacturing systems (Ohno, 1988): 

1. Overproduction: occurs when operations continue after they should have ceased. 
This results in an excess of products, products being made too early and increased 
inventory. 

2.  Waiting: sometimes referred to as queuing and occurs when there are periods of 
inactivity in a downstream process because an upstream activity has not delivered 
on time. Sometimes idle downstream processes are used for activities that either do 
not add value or result in overproduction. 

3. Transport: unnecessary motion or movement materials, such as work in progress 
(WIP) being transported from one operation to another. In general, transport should 
be minimised as it adds time to the process during which no value is added and 
handling damage can occur. 

4. Extra processing: extra operations such as rework, reprocessing, handling or storage 
that occur because of defects, overproduction or excess inventory. 

5. Inventory: the entire inventory that is not directly required to fulfil current customer 
orders. Inventory includes raw materials, work-in-progress and finished goods. 
Inventory all requires additional handling and space. Its presence can also 
significantly increase extra processing 

6. Motion: refers to the extra steps taken by employees and equipment to 
accommodate inefficient layout, defects, reprocessing, overproduction or excess 
inventory. Motion takes time and adds no value to the product or service. 

7. Defects: finished goods or services that do not conform to the specification or 
customer’s expectation, thus causing customer dissatisfaction. 
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Lean has generally been associated with green in the literature (King and Lenox, 2001). Lean 
and green (Zokaei and Hines, 2008; Gustashaw and Hall, 2008) is a general term for 
describing the application CI tools and concepts for achieving environmental benefits. In this 
report, similarly, we deploy the term lean and green as a generic expression for the 
application of operations best practices to carbon reduction. 

5S: 5S is an important lean technique which similar to the 7 wastes can be intuitively 
translated for environmental waste elimination. Hirano (1995) defines the Japanese 5Ss as 
follows: 

• organization (clearly distinguishing between what is needed and to be kept and 
what is not needed and to be discarded); 

• orderliness (organising the way needed things are stored/kept so that anyone can 
easily find and use them);  

• cleanliness (sweeping floors and keeping things in order);  

• standardized cleanup (organisation, orderliness and cleanliness, are being 
maintained);  

• discipline (always following specified (and standardised) procedures. 

Biomimicry: Biomimicry is imitating biological and ecosystem processes through the 
replication of natural methods of production and engineering to manufacture chemicals, 
materials, and compounds, and even microprocessors (Hawken et al., 2002). This refers to 
the concept of biomimicry experimented, for instance, by Nike to develop a combination of 
learning from nature and utilisation of sophisticated chemistry and science (Charter, 2001). 
According to Hawken et al. (2002), learning from nature can restore sustainability in 
manufacturing activities to make them greener. The most exciting technological 
developments have often resulted from emulating nature’s ambient temperature, low-
pressure, solar-powered assembly techniques, whose products rival anything human-made.  

Six Sigma: a business process that allows companies to drastically improve their bottom line 
by designing and monitoring everyday business activities in ways that minimise waste and 
resources while increasing customer satisfaction (Harry & Schroeder, 2000). It can be viewed 
as an organisational learning process that results in greater insights about how to create, 
retain, and diffuse knowledge using a structured approach (Schroeder, Linderman, Liedtke, 
& Choo, 2008). It is principally a quality management toolkit, but the emphasis on 
eliminating defects, waste or activities that do not add customer value mean that it has also 
been applied in search of sustainability and carbon reduction improvements. The process is 
associated with Motorola but has been applied by other major companies such as 3M, 
Polaroid and Allied Signals. In some cases it is used as an integrating framework. Baxter 
Healthcare used it as the basis of its ‘lean and clean’ programme integrating quality 
management into environmental health and safety which involved: 

1. Modifying traditional lean tools, such as value stream maps, by adding 
environmental aspects;  

2. Applying lean tools to such EHS processes as wastewater treatment to drive 
efficiencies; and  

3. Integrating traditional pollution-prevention techniques into ‘lean and clean’ tools to 
provide a systematic way of finding opportunities.  

3.2. Successfully Applying Tools 

A recurring theme within the literature relating to the application of management tools for 
carbon reduction and creating greener and leaner organisations is the importance of 
corporate leadership as a key success factor and the need to align efforts with corporate 
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values and communicate them clearly throughout the organisation. For example Scandic 
Hotels success in implementing a greening strategy across all activities stressed the 
importance of awareness raising and education amongst  personnel, especially front line 
employees, and encouraging their individual creativity and initiative (Robèrt, 2002). 

These strategies, techniques and tools enable organisations to concretely and successfully 
build practices for sustainable development. Many more tools exist, often in the form of 
derived or extended appropriation from businesses of model tools (e.g. BSC adapted by 
Tesco to implement its ‘Steering Wheel’); in particular, firms tend to privilege in-house 
innovations to associate green thinking with effectiveness and efficiency. This can be 
explained by the ‘not invented here’ syndrome whereby inventors or engineers are inclined 
to reject externally generated knowledge (Agrawal, Cockburn, & Rosell, 2009). It translates 
into a belief that outside ideas are not as good as inside ones and a putative reluctance to 
appropriate tools invented by competitors or other companies (Hansen & Birkinshaw, 2007).  

3.3. The Four Stages of Green/EFF² 

This report thus aims to raise awareness about the range of possible pathways to profitably 
integrate green practices into strategic business agendas. In Figure 3.2, we sketch different 
scenarios of integration by proposing four stages of GREEN/EFF²: which we label as ‘trade-
off’, ‘ambidexterity’, ‘synergy’ and ‘symbiosis’. EFF² refers to operational and economic 
effectiveness and efficiency; that is, the capability to meet objectives of productivity 
increase and short-term profitability. As Zokaei and Hines (2007) put it, efficiency is doing 
things right and effectiveness is doing the right things. While effectiveness can be improved 
through enhancement of the value proposition, efficiency of the supply chain is contingent 
upon alignment to the overall effectiveness of the value proposition and can be improved 
through waste elimination – i.e. minimising the input levels while maximising the output 
levels (Zokaei et al., 2007). Using and adapting the diagnostic and improvement tools 
described in this report should enable businesses to design their activities with a view to 
optimising the degrees of harmony/compatibility between green and EFF².  An optimal 
degree of GREEN/EFF² performance is argued to take the form of a symbiotic compatibility, 
and applying and/or adapting lean production practices offers a route to achieve this (as 
illustrated in Figure 3.2).  

The tools discussed within this report will allow businesses to evaluate (through diagnostic 
tools) and manage (through improvement tools) their economic and ecological performance. 
This performance can be conceived as four possible states, or stages of progress reflecting 
different degrees of compatibility between environmental performance and economic 
performance; i.e. trade-off, ambidexterity, synergy, and symbiosis. These stages are 
proposed as an attempt to fill the gap, notably identified by Robèrt et al. (2002), consisting 
of a lack of clarification regarding the ultimate objectives of “green work”. 

TRADE-OFF – trade-off exist when EFF² and green initiatives become mutually inhibitive 
instead of reinforcing one another. For example, Rothenberg, Pil, and Maxwell (2001) found 
a negative correlation between lean management practices and  reduction of air emissions 
of volatile organic compounds (voc) which may imply tradeoffs between lean manufacturing 
techniques and voc emissions1

 

. They further signal that lean plants are sometimes driven to 
compromise some of their lean management principles in order to reduce their emissions 
(Rothenberg et al., 2001). In Japan, for example, plants have altered their just-in-time 
delivery system to reduce congestion and urban air pollution (Cusumano, 1994). 

                                                           
1 This conclusion is drawn by Rothenberg et al. (2001) on two surveys of 31 automobile assembly plants in North 
America and Japan, which contain information on manufacturing practice and environmental performance, as 
well as in-depth interviews with 156 plant level employees at 17 assembly plants. 
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AMBIDEXTERITY – King and Lenox (2001) suggest that the link between EFF² and green may 
also be informational or financial. That is, lean production practices are likely to inform 
opportunities for profitable pollution reduction via the development of improvement 
capabilities (Womack et al., 1990) and enhancement of employees’ awareness of change in 
the production process (McDuffie, 1995, 1997). Lean production can in effect lower the 
costs of exploiting these opportunities, thus providing an impetus to invest in environmental 
management practices. In this case, lean processes are separated from eco-friendly activities 
and another pathway to eco-modernisation can be identified as the possibility of an 
ambidextrous implementation of EFF² and green enabled through informational and 
financial channels.  

Gustashaw and Hall (2008) contend that an environmental explanation has to be separated 
from financial motives, not so much in micro level detail, but rather in concept. That is, the 
environment and industry operate for entirely different motives (Gustashaw et al., 2008). 
For example, Nissan (2009) was provided with ongoing production line cleaning services by 
Initial Industrial Services to increase annual waste recovery of recyclable materials and  
reduce disposal costs.  

This motion was initiated to complement the organisation’s operational performance (lean) 
with increased eco-efficiency and did not generate an immediate catalytic effect on 
economic performance or productivity; hence the notion of ambidexterity suggested in 
Figure 3.2. Similarly, Tesco built an eco-efficient store in Ramsey (UK) in 2009 with numerous 
pro-environmental features that signal the complementarities of the giant British retailer’s 
operations with environmental consciousness (www.tesco.com). Ambidexterity can be 
defined as the META relation of EFF² and green – i.e. one complements and/or adds to the 
other without significant interaction. 

SYNERGY – synergy reflects a catalytic effect between EFF² and green in a mutually 
beneficial relationship. For example,  productivity increase can be achieved through time 
minimisation and lower consumption of (potentially polluting) raw materials and semi-
finished products (Gustashaw et al., 2008) – referred to as frugality in Figure 3.2. Tate et al. 
(2010) report the example of Anheuser-Busch (Table 3.1) whose eco-efficient redesign of 
cans reduced aluminium usage in 2006 by nearly 12 million pounds; the company’s bottom 
line was hence improved.  Synergy can be defined as the PRO relation between EFF² and 
green. 

SYMBIOSIS – According to King and Lenox (2001), some advocates of a ‘lean is green’ 
relationship suggest an inevitable association of lean with green which can be referred to as 
a symbiosis. For example, Schaltegger and Figge (2000) explain that the economic efficiency 
of pollution prevention measures can generally be judged by a cost-effectiveness analysis, 
comparing the costs per unit of pollution prevented – thus evaluating the external cost of 
pollution and environmental degradation (Siegel, 2009).  

In other words, meeting environmental targets is part of the firm’s performance review and 
there is a relation of interdependency between green activities and economic performance – 
e.g.  the use of clean technologies breeds tax concessions and the additional income or 
reduced costs perceived can enhance the profit margin (Schaltegger et al., 2000). Strategies 
of green differentiation can also be viewed as a result of the symbiotic link between green 
management practices and brand image, reputation and competitiveness (Siegel & Vitaliano, 
2007). Lean tools and techniques, knowledge development (e.g. ICA, Novo Nordisk, Table 
3.1) and biomimicry (Nike, Table 3.1) can be used as tools to venture toward a symbiotic 
compatibility of EFF² with green.  

http://www.tesco.com/�
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To sum up, trade-off, ambidexterity, synergy and symbiosis represent approaches by which a 
firm can positively (symbiosis and synergy), negatively (trade-off) or neutrally 
(ambidexterity) associate business economic and operational performance with green 
management. These states (or green/EFF² targets) can all be achieved simultaneously within 
one organisation depending on the range and types of environmental activities (since not all 
functions and divisions of a company will have reached the same state of progress at the 
same time).  

According to Rothenberg et al. (2001), theories that suggest a simple win-win relationship do 
not accurately reflect the complexities related to the association of economic/operational 
performance with green. Lean production practices can help businesses to progress toward 
synergistic and/or symbiotic correlations via the use of diagnostic and improvement tools. 
These tools, according to Robèrt et al. (2002), are complementary and can be used in 
parallel for strategic sustainable development. 

In Table 3.1, we provide examples of applications of these techniques, making a link to 
specific eco-friendly initiatives of different firms. 

Table 3.1 Examples of tools and techniques applied by different firms across industries 

Company 
Main activity 

Stage Tool(s) & 
technique(s) 

Related eco-friendly activity(ies) 

Saturn 
Corporation 

Trade-off Lean Thinking 
Investment in 

The company spent $25 million on emissions control 
technology for its paint shop, after investing millions more in 

Figure 3.2. The Four Stages of Green / EFF2 Adoption 
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Company 
Main activity 

Stage Tool(s) & 
technique(s) 

Related eco-friendly activity(ies) 

eco-friendly 
technology 

a water-based painting system. Air abatement equipments 
serve as a protective “buffer” from future changes in 
regulation and are less invasive to the production process 
but are in direct conflict with the basic principles of lean 
production, which aims to minimise buffer, focus on value-
added investment, and implement continual process 
improvement (Rothenberg et al., 2001). 

Nissan 
Car Manufacturer 

Ambidexterity Life Cycle 
Assessment  
Six Sigma 
Partnership with 
Initial Industrial 
Services 
 

Improvement of cleaning service, reduction of 
manufacturing emissions with no claimed impact on 
productivity/economic performance (Nissan, 2009). 

Tesco 
Retailer 

Ambidexterity Eco-efficiency 
Measures of 
Carbon Footprint 

Installation of zero-carbon store in Ramsey (Cambridgeshire) 
that generates its own renewable energy on-site using 
renewable fuel. The store uses energy-efficient heating, air 
conditioning systems and other eco-friendly equipments; a 
heavy investment which is not claimed to generate a 
catalytic effect on the firm's economic performance 
(www.tesco.com).  

Anheuser-Bush 
Brewery 

Synergy In-house tools 
Partnership with 
suppliers 

Redesign cans to reduce annual aluminium usage in 2006 by 
nearly 12 million pounds and improved the organisation's 
bottom line (Tate et al., 2010). 

Scandic Hotels Synergy The Natural Steps 
Compliance with 
TNS System 
Conditions 

1,500 measures were launched to promote sustainable 
development. These measures brought money into the 
process through various kinds of savings - i.e. a symbiotic 
effect (Robèrt, 2002). 

Subaru Indiana 
Automotive 
Car Manufacturer 

Synergy Lean Thinking 
Eco-efficiency 
 

Lean culture facilitating the identification of environmental 
hotspots, quality management via ISO 14,000 and 
integration of environmental measures and actions into 
everyone's daily activities to achieve 'zero landfill' (Kaizen). 

Ford 
Car Manufacturer 

Synergy Eco-effectiveness The eco-effective approach cleans the water and the air, 
provides habitat, and enhances the beauty of the landscape 
while it saves the company a great deal of money - as much 
as $35 million by one estimation (McDonough et al., 2002). 

Nike 
Athletic-wear 
Manufacturer 

Synergy 
Leaning 
toward 
symbiosis 

Natural 
Capitalism 
Biomimicry, LCA 

Envision biomimicry as a combination of learning from 
nature and using sophisticated chemistry and science 
(leaning toward synergy). LCA as a tool to make evaluations 
and fully understand the impact of eco-friendly decisions 
from economical, environmental and social perspectives: 
symbiosis (Charter, 2001). 

ICA 
Chain of Stores 

Symbiosis Eco-Efficiency 
Knowledge & staff 
education 

Research and development; training and education viewed 
as motors to meso-level (organisational) eco-efficiency; that 
is, they instigate micro-level (individual) eco-friendly actions 
in addition to creating in-house scientific expertise on 
sustainability (Robèrt, 2002). 

IKEA 
Home Furniture 

Symbiosis Backcasting 
Life Cycle Analysis 
(e-wheel) 
Triple Bottom-
Line 
 

Make predictable sense out of the endpoint of sustainability. 
Planning ahead from a starting point of success in the future, 
i.e. what IKEA can do today to get to a successful lean/green 
result envisaged in the future (Robèrt, 2002). 

Novo Nordisk 
Pharmaceutical 
Company 

Symbiosis Triple Bottom-
Line 
Footprint Analysis 
Balanced 
Scorecard 
Endogenous 
Innovation 

Creation of a practical tool to track societal learning on some 
of its core business issues - animal testing, genetically 
modified organisms, and access to drugs (Zadek, 2004). 

 

http://www.tesco.com/�
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3.4. Tesco’s ambidextrous approach to green/EFF² 

In January 2007, in a speech to “Forum for the Future”, Sir Terry Leahy (Tesco CEO) made 
four commitments on behalf of Tesco: 

1. Tesco would be an active leader in helping to create a low-carbon economy (as 
against a passive follower) 

2. Tesco would measure and reduce their greenhouse gas emissions. Thus they would 
set stretching targets, committing to these in public. This would demonstrate 
transparency and accountability for their achievements 

3. Tesco would help to stimulate the development of low-carbon technology – for 
example in the construction and operation of stores, distribution centres as well as 
in their supply chain. This would include working with suppliers and others to deliver 
significant CO2 reductions. 

4. Tesco would use its unique relationship with customers to help deliver a revolution 
in green consumption with the fight against climate change at its heart. 

Tesco have embedded their commitments into their business strategy via their “steering 
wheel” mechanism. The steering wheel can be referred to as an endogenously elaborated 
appropriation – which corroborates the idea of a ‘not invented here syndrome’(Agrawal et 
al., 2009) – of the BSC tool described in section 3.1 as a means to measuring and controlling 
staff performance. This strategy was launched in 1996 with four stakeholder segments – 
customer, staff, operations and finance. In 2007, a fifth stakeholder “community” segment 
was added. The current steering wheel can be found in Figure 3.3. 

This multi-dimensional strategic agenda is advanced by the giant British retailer to represent 
a means to driving business performance in a holistic ‘fashion’ embracing concerns for a 
wide range of stakeholders. In particular, the steering wheel contributes to diagnose Tesco’s 
environmental and social impact through the use of Key Performance Indicators (KPIs) for 
each objective in the Community segment of the steering wheel.  
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The “Community” segment has five spokes, namely: 

 Actively supporting local communities 

 Buying and selling our products responsibly  

 Caring for the environment  

 Giving customers healthy choices  

 Creating good jobs and careers  

The five spokes are translated into an action plan – Tesco’s Corporate Responsibility 
programme with six areas for action: 

 Environment 

 Community 

 Suppliers and ethical trading 

 Customers, choice and health 

 People  

Figure 3.3 
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 KPIs – targets set for each objective in the “Community” segment of the Steering 
Wheel  

The area covering “Environment” has three objectives: 

 Climate change 

 Waste, packaging and recycling 

 Sustainable products 

Thus Tesco has committed to action on climate change, given a “voice” to community by 
including them as a fifth stakeholder group and set targets for CO2 reduction which are 
regularly reported to permit transparency and accountability on their commitments. For 
example, Tesco produce an annual “Corporate Responsibility” report and Figure 3.4 is an 
extract showing their global CO2 footprint. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

In a press release in February 2010, Tesco re-iterated their three-part approach to tackling 
climate change and the targets they have set: 

1. Leading by example: Tesco will keep cutting its own emissions as a business, working on 
energy efficiency and using new technology to produce renewable energy at its stores and 
depots.   

TARGET - Tesco have committed to becoming a genuinely zero-carbon business by 
2050. 

2. Working with others: Tesco will work even more closely with its suppliers to reduce 
emissions embedded in the products that they sell. 

 TARGET – reduce by 30% by 2020. 

3. Empowering customers: Tesco want to help customers lead low-carbon lives by making 
green products more affordable and more available, and by improving information through 
carbon labelling. This builds on existing achievements such as zero waste to landfill and a 
50% reduction in carrier bag use. Working with others, Tesco also aims to identify clear ways 
in which customers can potentially halve their personal and domestic carbon footprints by 
2020. 

Figure 3.4 
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This strong commitment to reduce CO2 emissions throughout the entire supply – from 
suppliers to consumers – is not claimed (or proved) to generate an impact on business 
performance. Drawing on corporate reports and internet observations, Tesco can be defined 
as a case of ambidexterity whereby high economic performance and high level of 
environmental and social responsibility (with an emphasis on tackling climate change) tend 
to be achieved separately. Table 3.1 (previous section) provided an example of 
‘ambidextrous’ initiatives at Tesco. Synergistic or symbiotic compatibilities between green 
and EFF² are not yet claimed; further investigation is therefore required to evaluate the 
extent to which Tesco’s strong engagement in Corporate Responsibility (CR) stimulates (or 
affects) economic performance. The application (or in-house appropriation) of improvement 
(or implementation) tools can be commended to complement the ‘steering wheel’ approach 
and sophisticate green/EFF² compatibilities within Tesco. 

Overall, Tesco can be considered as an epitome of a mission-driven rather than financially-
driven organisation. Thus perceived as predominantly ambidextrous in its approach to 
green/EFF², the retailer demonstrates that green performance can be successfully 
implemented (with positive green results reported in the CR report 2009) as an abstraction 
to EFF²; that is, green initiatives are not reported to carry detrimental or catalytic effects on 
EFF².   

 

4 Survey Results  
4.1. Introduction and methodology 

Environmental drivers and a low carbon economy are important to the future success of 
businesses in the UK. Industries should be looking to go 'leaner and greener', to harness the 
benefits of responsible business.  In order to reach carbon reduction goals, different tools 
and techniques should be applied. The survey investigated the application of the innovative 
continuous improvement approaches for managing the environmental performance of 
products (more specifically carbon reduction). The survey also investigated existing carbon 
reduction drivers, initiatives, and strategies within industry in order to identify efficiency and 
effectiveness of carbon reduction tools and techniques in different sectors. 

As an exploratory study in carbon reduction and climate change area, the research team 
carried out a broad survey to investigate the potential of continuous improvement tools and 
techniques for carbon reduction in different sectors in United Kingdom. In this survey, we 
tried to highlight the different factors and drivers that affect the companies’ environmental 
actions which lead to green outcomes and carbon reduction. 

This report is arranged in the following way; firstly, general information about the survey 
and target respondents will be presented and in discussion chapter, the survey’s findings will 
be analysed. The discussion chapter includes seven sections. The first and second sections 
present the companies’ background in carbon reduction and the main cause of carbon 
emission which is energy consumption. The third and fourth sections explain the key drivers 
and investment issues that influence the carbon reduction actions. The fifth and sixth 
sections discuss the strategies, tools and techniques which affect the actions in carbon foot 
print reduction. The last section investigates the outcomes and results of this process. 
(Figure 4.1) 
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Figure 4.1: The relationship between the drivers and actions in a carbon reduction program 

The questionnaire was circulated in five databases. These databases were targeted because 
they possessed expert knowledge of the firms in carbon reduction and climate change area. 
(Table 4.1) 

Database Database Members 

lean enterprise research centre(LERC) 2370 

Centre for Business Relationships, Accountability, Sustainability and 
Society(BRASS) 

150 

CO2 Sense Yorkshire 240 

Chartered Institute of Logistics and Transport Databases(CILT)-Supply Chain 
Database 

500 

Food Climate Research Network 1000 

Table 4.1: Number of the members in each database 

These databases mainly included firms from different sectors: 

• Energy Sector 
• Manufacturing Sector 
• Food Sector 
• Transportation Sector 
• Service Sector 
• Retail Sector 

After circulating questionnaire, 69 of them were returned and considered as valid responses. 
Table 4.2 categorise the respondents based on the sectors. 

Sector Respondents Percentage of Respondents 

Energy Sector 6 9 

Manufacturing Sector 25 36 
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Sector Respondents Percentage of Respondents 

Food Sector 7 10 

Transportation Sector 3 5 

Service Sector 25 36 

Retail Sector 3 4 

Table 4.2: Number of respondents in each sector 

4.2 Survey Results 

Companies’ Background 

In this section, companies’ background from different aspects will be analysed. 

Firstly, figure 4.2 categorise the size of the companies which have been investigated in this 
research by considering the number of the people who worked in the organisations.  

 

Figure 4.2: Size of the companies, which investigated in research 

Moreover, the importance of the carbon reduction activities for companies which have been 
investigated in this research is different. In this case, companies are analysed based on four 
factors to determine the value that companies place on carbon footprint reduction. These 
factors are: 

1. Number of the people involved in carbon reduction activities 
2. Companies’ background in considering carbon reduction as a key business issue 
3. The level of priority that organisation currently places on carbon reduction 
4. The companies’ perceived position in their sectors with regard to carbon reduction 

Figure 4.3 shows the relationship between the average numbers of people involved in 
carbon reduction activities in different sectors. The findings show that in the service sector 
there are more people involved in carbon reduction compared to other sectors. This finding 
can be justified since service companies which responded tended to fall in to the category of 
large firms. 
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Figure 4.3: Average number of the people involved in carbon reduction activities in different sectors 

Figure 4.4 shows companies’ perception about when carbon reduction became a key 
business issue. A key feature of this figure is the growing focus on the low carbon agenda 
with nearly 60% of those surveyed saying that the topic has become a significant business 
issue during the last five years. But even more importantly, 12% of the respondents did not 
consider carbon reduction as a key business issue yet. This is rather alarming given the 
potential bias of the sample on “greener” companies and shows that more efforts are 
needed to inform our target companies about the role and significance of carbon reduction 
activities.     

 

Figure 4.4: Company’s background in considering carbon reduction as a key business issue 

Figure 4.5 explains the level of priority that organisations currently place on carbon 
reduction. The figure shows that there is a relatively strong focus on carbon reduction in our 
sample across different sectors where 54 percent of the companies consider carbon 
reduction important or very important to their organisation and another 24 percent 
considering carbon reduction (activities and policies) as moderately important.  
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Figure 4.5: Level of priority that organisations currently place on carbon reduction 

In figure 4.6, the respondents compared their organisation to other organisations in their 
sector with regard to carbon reduction activities. The findings show that only 7% of the 
respondents think that their company is ahead of all other companies in their sector and 
37% consider themselves as followers in their sectors. This arguably highlights the fact that 
most companies try to improve their carbon management performance, which could be an 
opportunity for consultant companies in carbon reduction. Although this should be treated 
with caution as most respondents tend to be those in charge of or caring about carbon 
reduction that will have stronger views about what level of carbon reduction could be 
achieved. 

 

Figure 4.6: Companies’ position in their sectors compared to others with regard to carbon reduction 

Energy Consumption as Major Cause of Carbon emission 

In order to highlight one of the main industrial causes of the carbon emission, which is the 
consumption of energy, here, the amount of money that an organisation spends on energy is 
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examined. As can be seen from Figure 4.7, 56 percent of the companies spend more than 
£1,000,000 on energy per year, which shows the high consumption of energy in different UK 
business sectors. Also, 75 percent of our survey companies were spending over £100,000 on 
energy costs in their facilities, the economic, let alone environment benefit, is enormous. 

 

 

Figure 4.7: Amount of money that organisations spend on energy per year 

Companies should try to find the balanced position between energy efficiency, economic 
effectiveness, and corporate social responsibility. In order to do this, they need to apply 
different strategies, tools and techniques to achieve significant benefits for their customers, 
society and their shareholders. In the next section, the findings regarding the above factors 
are presented. 

Carbon Reduction Drivers 

According to different researches, there are various drivers behind the implementation of 
green initiatives. For this survey, a literature review was carried out to identify the key 
drivers of carbon reduction. Table 4.3 summarises the key drivers and the respective 
references where they have been draw from. 
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Drivers Reference The green initiative in our 
survey which is aligned to 

this  
Desire to reduce costs, pressure from investors, 
manage economic risk 

Green et al. (1996) Cost Saving 

Desire to reduce costs, improve quality, values of the 
founder 

Handfield et al. (1997) Cost Saving 

Extension of founder’s value Wycherley (1999) Winning New 
Business/Competitive 

Differentiator 
Values of owner, managers improving position in 
company 

New et al. (2000) Winning New 
Business/Competitive 

Differentiator 
Desire to reduce costs Carter and Dresner 

(2001) 
Future Proofing, 

Anticipation of Rising 
Energy Cost 

Investor pressure Trowbridge (2001) Winning New 
Business/Competitive 

Differentiator 
Improve quality Pil and Rothenberg 

(2003) 
Gaining Competitive 

Advantage 
Legislative and regulatory compliance Min and Galle (2001) Legislation/Compliance 
Proactive action pre-regulation Carter and Dresner 

(2001) 
Legislation/Compliance 

ISO 14000 certification Montabon et al. (2000) Legislation/Compliance 
Regulatory compliance Zhu and Sarkis (2006) Legislation/Compliance 
Pressure by customers to green supply chain Hall (2001) Tender 

Requirement/Customer 
Request 

Customer demand Carter and Dresner 
(2001) 

Tender 
Requirement/Customer 

Request 
Collaborate with customers Klassen and Vachon 

(2003) 
Tender 

Requirement/Customer 
Request 

E-logistics and environment Sarkis, 2003 Tender 
Requirement/Customer 

Request 
Marketing pressures Zhu and Sarkis (2006) Tender 

Requirement/Customer 
Request 

Gaining competitive advantage Ferguson and Toktay 
(2006) 

Gaining Competitive 
Advantage 

Improve firm performance Rao and Holt (2005) Tender 
Requirement/Customer 

Request 
Stakeholders can encourage environmental strategy Sharma and Vredenburg 

(1998) 
Personal Commitment of 

Managers 
Potential for receiving publicity Wycherley (1999) Improving Relations with 

communities 
Public pressure Beamon (1999) Corporate Social 

Responsibility 
Reduce risk of consumer criticism New et al. (2000) Tender 

Requirement/Customer 
Request 

Non-economic stakeholders Delmas (2001) Personal Commitment of 
Managers 

Pressure by environmental advocacy groups Hall (2001) Legislation/Compliance 

Table 4.3: The key drivers behind implementing green initiatives 
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In here, these drivers are analysed based on the importance of them as determined by 
respondents (Figure 4.8). According to the results, companies consider compliance with 
carbon reduction legislation and cost saving as the two most influential factors that 
encourage them to invest in carbon reduction and green initiatives. Moreover, the results 
show that 84 percent of the respondents believe that their business has been affected by 
carbon reduction legislation as a key external factor. In addition, 83 percent of the 
respondents mentioned cost saving as an internal factor influencing their decisions to 
implement green initiatives.  

 

Figure 4.8: Drivers behind implementing green initiatives 

This indicates that the pressure of change comes from both within business and outside. For 
some of the companies it is seen as a goal which can help them to reach effectiveness in 
terms of compliance, future proofing, or a way of differentiating the business. On the other 
hand, some companies view the implementation of green initiatives as an efficiency 
objective which brings about costs reduction (maybe through lean production, waste 
reduction, waste recycling, etc.) 

Due to the fact that carbon reduction legislation will affect different aspects of 
organisational performance, companies used different sources of information in order to 
align themselves with latest trends, regulations and policies in carbon reduction. Figure 4.9 
summarises the companies’ expectations in using different agents in order to access to the 
current or impending carbon reduction legislation. As can be seen from Figure 4.9, 20 
percent of the companies rely on government departments as a reliable source of informing 
current or impending carbon reduction legislation. The results demonstrate that only 9 
percent of the answers consider ‘not for profit organizations’ as an expected source of 
information in carbon reduction legislation. 
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Figure 4.9: Companies’ expectations in using different source of information 

Investment in Carbon Reduction 

Carbon reduction drivers lead companies to invest in methods, tools and techniques in order 
to reduce organisation's carbon footprint. In this survey, investment issues in carbon 
reduction were analysed from three different aspects. 

1. Amount of money which an organisation invests in methods, tools and techniques 
2. The intended level of the organisations’ investment in carbon reduction initiatives in 

the next two years 
3. And organisations’ current policies with respect to ‘low carbon investment’ 

Figure 4.10 demonstrates the different levels of investment in carbon reduction tools, 
methods and techniques based on the size of the organisation. The results show that as the 
size of the companies increase, the amount of money they invest in carbon reduction tools 
and techniques also increases. In addition, Figure 4.11 shows the amount of investment in 
carbon reduction tools per employee in different sectors. 

 



Lean & Green Report 

39 

 

Figure 4.10: The relationship between the size and Amount of money which an organisation invest in 

carbon reduction  

 

 

Figure 4.11: Amount of the investment in carbon reduction tools per employee in different sectors 

Based on the above figures, we can infer that manufacturing sector has the highest rate of 
investment in carbon reduction tools and techniques per employee(127£) compared to 
other sectors. Moreover, large companies in manufacturing sector have the highest 
potentiality for investing in carbon reduction methods, tools and techniques.  

In Figure 4.12, the intended level of the organisation’s investment in carbon reduction 
initiatives in the next two years is analysed. The trend of investment in carbon reduction 
initiatives will show us the level of organisational commitment to carbon reduction 
initiatives. The findings show that 71 percent of the respondents state that their 
organisations’ carbon reduction investment level will increase in next two years and only 3 
percent of them will decrease their investment level. This figure shows the extensive market 
and high potentiality for the organisations such as CO2 Sense Yorkshire that supports 
businesses to help them prosper in a Low Carbon Economy. 
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Figure 4.12: The intended level of the organisations’ investment in carbon reduction initiatives in next 2 

years 

Furthermore, organisations have different policies regarding ‘low carbon’ capital 
investment.  

As can be seen from Figure 4.13, ‘replacing with new when equipment reaches end of life’ 
has the highest number of positive responses (66.70%). On the other hand, ‘invest only if net 
returns can be achieved within ten years’ has the highest number of the negative answers.  

 

Figure 4.13: Relationship between ‘low carbon’ policies and capital investment 
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If we classify the ‘low carbon’ policies and capital investment into proactive and reactive 
approaches, most of the companies tend to apply the reactive approaches. However, 
proactive approaches have the higher impact on organisational effectiveness. In order to 
apply the tools and techniques for carbon reduction companies should change their 
perspective from reactive to proactive viewpoint that enables them to find the balance 
between effectiveness and efficiency. 

Carbon Reduction Strategies 

Companies follow different kinds of production strategies to reduce their carbon footprint. 
An organisation that is more efficient will reduce raw material requirements, save energy 
from raw material extraction, and reduce the amount of waste going into landfill. In order to 
reduce waste, companies should reduce material input. Opportunities to reduce the 
consumption of natural resources in the production process can be achieved through a 
variety of strategies. Figure 4.14 shows the different kinds of carbon footprint reduction 
strategies. These strategies are analysed to show, which strategies are the most effective. 

 

Figure 4.14: Carbon reduction strategies 

The results indicate that the most efficient strategies in companies’ point of view are waste 
reduction, waste recycling and environmental management system based on the reactive 
and proactive strategies. On the other hand, companies are under increasing pressure not 
just to deliver profit improvement but also to do business in a responsible manner, being 
mindful of the activities’ impact on society and the environment. 

In this case, the lean approach has delivered significant economic benefits to companies and 
has enabled them to improve environmental performance. This characteristic differentiates 
lean production from other carbon reduction strategies. 

Carbon Reduction Methods, Tools and Techniques 

In order to implement and adopt carbon reduction tools and techniques, companies need to 
employ experts who have the professional knowledge to lead the carbon reduction 
initiatives. Figure 4.15, summarises the companies’ preference in using experts for carbon 
reduction initiatives. Based on Figure 4.15, we can see 76% of companies seek external 
experts to help them with their carbon reduction initiatives. This alludes to a great 
opportunity for the companies that are active in environmental consultancy to extend their 
performance area, and attract more customers.  
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Figure 4.15: Companies’ preference in using internal and external experts 

Additionally, there are different managerial positions in organisations that are responsible 
for ‘low carbon’ activities. Based on the research findings, ‘company director’ (22%) and 
‘environmental manager’ (20%) have the highest number of responses into managerial 
positions in carbon reduction initiatives. (Figure 4.16) 

 

Figure 4.16: Different managerial positions in organisations that are responsible for ‘low carbon’ 

activities 

We can expect that by increasing the importance of ‘low carbon’ activities in organisations, 
the importance of the company director responsibility in green initiatives will be decreased, 
and environmental managers will play more significant role.  

The most significant results of the questionnaire are identifying tools and techniques which 
could be applied to carbon reduction and climate change adaptation. According to our 
survey, companies are applying various tools in order to reduce carbon footprint. These 
methods and tools are classified in eight categories, which are: 

• Lean Tools and Techniques (5S, Six sigma, , VSM, 7 wastes, ...) 
• Life Cycle Analysis 
• Value Analysis and Value Engineering 
• Energy Measurement 
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• Carbon Foot Printing 
• Environmental Management Systems 
• Standard Frameworks and Toolkits such as  ISO, BREEAM, NI185 

Figure 4.17 summarises the findings with regards to the perception of the user about their 
effectiveness in application. The results indicate that lean tools have the highest percentage 
in application of carbon reduction tools in order to reduce carbon footprint (54.79%). 
Moreover, the respondents believe that lean tools are the most effective tools in order to 
reach carbon reduction initiatives (17.30%). Our literature review, similarly shows that lean 
tools and techniques provide various benefits for organisations in terms of purchasing, 
disposal, transportation, clean up and revenues. Applying lean tools could help eliminating 
non-value added steps in processes, time, material, and reusing existing materials. 

Furthermore, implementing lean tools could lead to less transportation, processing, 
packaging, and reducing the quantity of materials flowing into and out of each site. Finally, 
earning greater market share by introducing efficiencies that allow prices of products to be 
reduced; offering innovative products that reduce operational costs and meeting customers’ 
increasing ‘‘green standards’’ are the other values that can be gained by implementing lean 
methods, tools and techniques. 

 

Figure 4.17: Effectiveness and application of carbon reduction tools, methods, and techniques  

In addition, the results demonstrate that among the different lean tools and techniques, 
waste elimination shows the highest application (24 percent), i.e. elimination of the 
traditional seven wastes. According to our results, many companies indicated using a 
combination of lean methods such as Total Quality Management, Total Productive 
Maintenance, Kaizen and lean manufacturing. Also the results illustrate that most 
respondents found lean tools either effective or highly effective with only few finding them 
ineffective (level of ineffectiveness varies between 1 to 5 percent). 
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Figure 4.18: Effectiveness and application of different Lean tools, methods, and techniques  

Outcomes  

Each one of those initiatives that have been implemented in companies will lead to specific 
outcomes. Figure 4.19 summarises the undertaking actions in organisations in order to reach 
their green initiatives. The most popular initiatives that we see taken by industry tend to 
combine ‘lean and green’ thinking. For instance: 20% of surveyed firms have cut waste, 17% 
have raised awareness of the opportunities and 17% have cut carbon emissions. The results 
show that by using lean tools, methods and techniques companies can gain balance in their 
green initiatives. In order to reach this balance companies should consider these steps: 

• Question wasteful practices and design lean and green steps. 
• Collaborate throughout the organisation to meet lean and green goals 
• And measure organisation’s lean and green progress, and strive continuously to 

improve 
 

 

Figure 4.19: Organisational Green Initiatives 

 



Lean & Green Report 

45 

Figure 4.20 shows the impact of the outcomes that have been achieved on costs. In this 
case, carbon emission reduction (71 percent) and waste reduction (68 percent) have the 
highest percentage of cost saving compared to other initiatives. Moreover, based on our 
survey, ‘product design improvement’ and ‘more environmental friendly supply chain’ do 
not affect the costs compared to other factors. Although, the financial benefit from the use 
of new green technologies appears to be somewhat variable, but in all the achieved 
outcomes the amount of cost saving is more than additional cost. It shows that 
environmental practices do not increase the costs, on the other hand, companies will obtain 
greater efficiencies, consumers lower prices, and more environmentally friendly processes. 

 

 

Figure 4.20: Impact of the Green Initiatives on costs 
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4.3 Conclusion 

The main objective of this survey was to identify the best practice tools and techniques that 
could be applied to carbon reduction. Moreover, the strengths and weaknesses of these 
tools and techniques were investigated in this survey in order to find the most efficient 
methods. Figure 4.21 summarises the relationship between the lean tools, techniques and 
methods, and the cost saving as one of the main drivers behind implementing green 
initiatives. The results indicate that 41 percent of the respondents who deployed lean tools 
and techniques for carbon reduction believed that cost saving is a strong key driver behind 
implementing green initiatives and 32 percent perceived cost savings as a significant driver 
of adoption of green initiatives. This strong relationship arguably shows the importance of 
the lean as an approach (and toolbox) for simultaneous economic and environmental 
performance enhancement.  

     

 

Figure 4.21: The relationship between the Lean tools, techniques and methods, and the cost saving 

In summary, it would appear that the green agenda is still important to firms, but perhaps in 
these tough economic times has slipped slightly down the importance agenda. It would also 
appear that firms that have combined green with lean have had greater success. Our 
expectations in the next few years is that the environment will once again rise further up the 
manufacturing agenda due to a combination of factors such as legislation, 
employee/consumer/customer pressure as well as the potential economic benefits. 

5 Case Studies 
Having gauged the current level of adoption of operational best practices for green through 
the survey, the research moved on to investigate ‘how leading companies are creating 
synergies between lean and green in practice’. We looked at two leading companies: 
Adnams brewery in the UK and GKN driveline in Brazil. Our study shows that these leading 
firms deploy an integrative and systematic approach to the implementation of 
environmental solutions where tools and techniques are underpinned by robust 
understanding and the principles of continuous improvement. However, at the same time, 
we found two distinctive approaches. Adnams is driven by strong corporate values from the 
top that drives fairly significant step changes, whereas GKN relies on a systematic but 
incremental delivery of environmental benefits. The two are very different in terms of size, 
competition and management needs; but they are common in being successful in very 
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competitive markets relying on committed staff and lean systems (more so in the case of 
GKN). 

5.1 Case Study One: ADNAMS BREWERY 

This section relates the experience of Adnams Brewery, a company that has come to 
symbolise the benefits of strong eco-friendly values driving to ‘green’ the business and its 
products (e.g. Adnams’ carbon-neutral East Green beer) with a view to reducing carbon 
emissions and combating climate change. Through this case, we present a review of existing 
‘best practice’ tools and techniques in the area of carbon reduction and climate change. The 
impressive efforts of the company to generate a positive impact on the environment while 
preserving business interests are discussed. Particular emphasis is placed on the salience of 
combining ‘pro-ethical’ corporate values with technological excellence to ultimately harness 
substantial business benefits. Drawing on in-site visits, an interview with Andy Wood 
(Managing Director), and corporate reports, we explain how Adnams successfully 
transposed green thinking and the use of eco-efficient technologies into quality, cost and 
delivery improvements – i.e. lean approach. However, Adnams’ decision makers are to 
further reflect on how to turn the radical (technological) improvements – achieved via the 
acquisition of new brewing system and distribution depot – to a long-term sustainable plan 
with continuous improvement as driving philosophy (Figure 5.3). 

History 

Adnams is a British regional brewery founded in 1890 in Southwold, Suffolk, by George and 
Ernest Adnams. The earliest recorded brewing on the Adnams site was in 1396 by Johanna 
de Corby. Since its foundation, the brewery went through continuous and significant 
enlargement and modernisation with major changes occurring in the 1970s and in 2006-7 
with the instalments of state of the-art brewing equipments and a new distribution centre. 
In 1990, the company founded a charity – ‘The Adnams Charity’ –
http://en.wikipedia.org/wiki/Adnams_Brewery - cite_note-2#cite_note-2 to celebrate its 
centenary as a public company.  

A percentage of the company's annual profit is thus utilized to support worthwhile causes 
within a 25-mile radius of Southwold. With a view to renovating its production systems and 
coping with increasing demand, Adnams took the initiative to install new fermenting vessels 
in 2001-3. Consistent with the firm’s focus on socially responsible development, the 
brewhouse was completely re-equipped in 2006-7, as mentioned above, making it one of 
the most energy efficient in Europe.  

On a similar line, the firm initiated the project to build a new distribution centre to expand 
its business at the beginning of 2004 with the purchase of land in neighboring town of 
Reydon. The resulting ‘eco-efficient’ building was nominated for the 2007 RICS East of 
England Award for Sustainability and enabled substantial improvements in distribution 
activities. This report notably sheds light on the inspirational role of top management to 
infuse pro-environmental values into the organisation. 

Activities 

The principal activity of Adnams Brewery is to produce cask ale and pasteurised bottled 
beers with an annual production of around 85.000 barrels for distribution mainly in East 
Anglia. The evolution and growth of the company led to the development of diverse 
business activities. Adnams can now be defined as a brewer, hotelier, wine and kitchenware 
merchant and owner of 74 non-themed pubs. Moreover, its distribution centre allows for 
the direct supply of more than 1000 other outlets. 

THE GREENING PROCESS & RELATED BENEFITS 

http://en.wikipedia.org/wiki/Adnams_Brewery#cite_note-2#cite_note-2�
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Adnams demonstrates a remarkable emphasis on corporate values in the quest for the best 
environmental and social practices. These values, combined with technological excellence, 
not only enabled substantial improvements in terms of environmental performance but 
generated quantitative and qualitative business benefits principally in the form of cost 
savings and brand image.  

Figure 5.1 is our conceptualisation of the strategy adopted by Adnams to associate the 
‘greening’ of its activities with optimised business performance. In the following, we discuss 
the impact of corporate values and technology on the progress of the company. Next, we 
put forward the quantitative and qualitative benefits obtained by Adnams as a result of its 
pro-environmental strategic orientation and recommend future directions to profitably push 
forward the greening process (Figure 5.1). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The ethos of Adnams’ inspirational leaders & full adherence of staff 

Adnams Brewery is an innovative company that dares to initiate changes and where top 
mangers have a strong ethos about how companies should behave and improve the 
brewery’s green credentials, hence seeking to be a reference in corporate responsibility. 
Company’s MD, Dr. Andy Wood, has been instrumental in leading Adnams in a 
transformational fashion into one of the most environmentally-proactive brewers in the UK. 

FIGURE 5.1 The ‘Greening’ Process at ADNAMS BREWERY 
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A top-down approach is prescribed with the fundamental role of inspirational leaders who 
express clear values to determine the business route to social and environmental 
responsibility. This falls in line with Hollender (2004) who advocates the need to become 
clear about what are the values of the company prior to bringing environmentally and 
socially responsible goals to life.  

In Adnams, these values are constructed within the organisation, have a collective 
approbation, most essentially from the top of the company and shareholders. They 
concretely translate into a collective momentum of social and environmental sensitivity 
within the firm which, in turn, transpires into adherence of staff; for instance, employees are 
reported to be competitive in becoming the ‘environmental super- hero’ of the firm by 
spotting areas of improvement and proposing best alternatives2

Adnams’ decision-makers can be defined as transformational leaders (Waldman, Siegel, & 
Javidan, 2006) who possess the boldness and inspirations to make environmentally and 
economically sensible changes. The firm is in fact committed to exercising high attention 
onto the environmental impact of its operations through the association of social and 
business benefits with long-term sustainable success. There are explicit statements in those 
values about the community and the environment which can be enumerated as the 
objectives to: 

.  

• integrate the establishment of social and environmental policies into the 
measurement of performance; in other words, meet environmental targets as part 
of Adnams’ performance review; 

• work sustainably for the long-term, looking beyond immediate success to a 
sustainable future; a perspective that embraces wider stakeholder value creation; 

• encourage diversity of choice, experience and employment opportunities, 

• enable the fulfilment of customers and employees, enriching their lives through 
their involvement with Adnams; 

• establish high quality standards, creating the best products, offering the best service 
and promoting continuous improvement; 

• manage the impact positively on the social, natural, and built environment; 

• deal with people openly and honestly, building strong, supportive relationships; 

• expect adherence to these values and aim to translate them into everyday realities; 

• value place in the community and work to enhance the quality of local life; 

• inspire others, take pride in all that Adnams do. 

All of these values have relevance to the impact on society and the environment.  The case 
of Adnams ratifies the importance of the willingness of agents of management in developing 
environmentally and socially sensible actions. According to Adnams MD, the business route 
of Adnams is prevalently determined by the vision of a long-term, sustainable future. 
Although the economic viability of eco-friendly initiatives is not omitted, these actions are 
not essentially validated by immediate cost-benefit analysis. Environmentally, socially 

                                                           
2 Focusing all activities on the environment is imprinted into the culture of the company; in particular, 
considering environmental impact has become second nature to the staff. Adnams thus operates in phase with 
the “beauty of its environment” (Andy Wood) and its aspiration to fulfill high ethical standards. In turn, 
environmental awareness impinges on operations in a highly productive way with substantial reduction of waste, 
unwieldy outputs and production costs. 
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responsible activities are de facto internally constructed via operational decision-making 
processes drawing upon lean techniques and continuous improvement culture to push the 
boundaries of eco-efficiency.  

To recapitulate, long-term strategic orientation, the continuous pursuit of positive impact on 
its environment and its inclination to encourage individual creativity, inspirations are the key 
features of Adnams’ ethos. What Andy Wood refers to as “enlightened self-interest” led 
Adnams to take a different path and create greater value, which translates into competitive 
distinction. The association of applied pro-ethical values with the quest for technological 
excellence leads to an effective symbiosis of lean production practices and visionary ‘green 
proclivities’, as illustrated in Figure 5.1. 

Technological excellence for a radical green transition 

As mentioned above, Adnams is run by transformational leaders whose dispositions to adopt 
innovative management and production methods have influenced infrastructure decisions 
with the acquisition of state-of-the-art technologies and building for all major business 
activities. In fact, the radical green transition enabled by the acquisition of ultra-efficient 
technologies resulted in substantial reduction of waste and enhancement of productivity via 
a more efficient delivery of operational effectiveness. Figure 5.2 provides statistical evidence 
of savings in CO2 emissions in the brewing process (19%), transport (20%), bottling process 
(18%), and bottle manufacture (34%) of East Green beer.  

On a more qualitative note, Adnams’ efforts to invest in new technologies positively 
influenced its relationships with the wider stakeholders, including, inter alia, the local 
community, governmental institutions, customers and consumers. In fact, various 
stakeholders were, and still are, incorporated into the process of innovation; e.g. Cambridge 
University, the University of East Anglia and local associations.  

Scientific ‘green proclivities’ translate into the acquisition of an innovative brewing system 
and state-of-the-art, eco-efficient distribution depot.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

FIGURE 5.2 East Green bottle of beer as an illustration of Adnams’ greening process: CO2 emissions 
pre-transition and post-transition (2006) 
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Ultra-efficient brewing equipment 

One of the first heavy investments of the company occurred in 2006-7 to replace the 100-
year old brewing system with a spanking new one which recycles 100 per cent of the heat it 
uses to provide 90 per cent of the energy for the next brew. The need to improve the 
brewing system principally emerged to provide Adnams with new capabilities intended to 
create a leaner production system, reducing wastage and related costs.  The new system 
needs just 3.1 pints of water to produce a pint of beer. By contrast, the old machinery used 8 
pints of water to make a pint of beer. This Adnams Brewstream, as it is called, hence 
represents a substantial path forward in terms of eco-efficiency and cost reduction. And the 
objective advanced by Andy Wood is to further reduce the quantity of water used to only 
three pints.  

The brewing system is completely computerised which 
significantly reduces human activities and flows of 
material inside the brewery, minimising thereby 
potential areas of waste effluences and redundancies; 
for instance, it takes 11/2 person to run and monitor the 
brewing ‘computerised’ system. This automation is again 
an important tool that justifies the investment in the 
new brewhouse as part of Adnams’ commitment to 
aiding the environment and achieving a high degree of compatibility between green and 
business economic performance.  

The brewing kit is modelled on the continental system of mash mixer, filtration vessel and a 
whirlpool kettle for the boil with hops. The kettle is designed in such a sophisticated way 
that heat generated during the boil can be reused for the following brew and there is a 97% 
extract from malt and hops; that is, a much higher level than in conventional breweries. 
Fermentation takes place in conventional square vessels which are enclosed to prevent the 
escape of carbon dioxide. All vessels are filled from 
below to stop oxygen pick up. The beers need two days 
of primary fermentation followed by seven days 
conditioning. The new plant has the only wet mill in the 
country that cuts oxygen when malt is crushed in 
preparation for brewing. It is equipped with an energy 
recovery system with the capacity to recycle steam, 
spent grain and hops; in particular, oxygen is reduced 
substantially by using a mash mixer and lauter tun 
system. This equipment saves a total average of 30% a year on gas and water consumption 
while increasing flexibility to brew different styles, using malts and hops from other 
countries. 

The source of raw ingredients is also carefully monitored with barley taken in from 40 local 
farmers and hops, the other key beer ingredient, from farmers in Kent. The brewhouse can 
now produce three beers every 16 hours and the improvement in beer quality has been 
phenomenal; in fact, the beer is infection-free and does not generate any wastage. In 
addition, Adnams’ bottles are now the lightest – and thus the greenest – on the market. 

State-of-the-art distribution depot 
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The second important move of Adnams in the quest for greener and leaner business 
activities consists of the distribution depot built in 2006 in the neighbouring village of 
Reydon. Adnams’ investment 
marked the product’s first 
commercial scale application in 
the UK. According to Andy 
Woods, the decision to build this 
eco-efficient distribution depot 
was driven equally by business 
sense and environmental 
credentials. The sunken buildings 
are almost invisible from the 
road – for they are built seven 
metres underground out of hemp 
– and have grassed roofs which 
not only merge with the natural environment but use reed beds to catch and recycle rain 
water. The recycled water is then used in the plant, notably to water the grass roof, flush 
toilets and wash goods vehicles. The construction was executed with innovative material 
now enabling the firm to save 50% on electricity and gas and constituting substantial cost 
savings. 

For Aukett Fitzroy Robinson – the architect commissioned for the project – the solution to 
creating an ultra sustainable, eco-efficient building laid in constructing the logistics centre 
using a revolutionary new masonry system developed by Lime Technology. At the heart of 
its structure, the main building features a supporting steel frame with Lime Technology’s 
Sumatec unfi blocks – each weighing about 19kg and made to size at 100 x 254 x 356mm – 
produced by compressing a mixture of red lime and earth and forming a diaphragm wall. In 
between this internal and external blockwork, Tradical Hemcrete was applied as an infill 
providing the building’s necessary insulation. The resulting high insulating properties 
enabled the 4400m2 Adnams distribution centre to naturally maintain an internal 
temperature at between 11 and 13 degrees centigrade. By obviating the need for a 
mechanical cooling or heating system, this innovative element fulfils the building’s vital 
criteria which is used to store thousands of bottles of beer and wine. Finally, Limetec, Lime 
Technology’s own brand of hydraulic lime mortar, plaster and render, was used to lay the 
hemp blocks and permit long term durability and weather protection of the walls. 

Lime/hemp construction generates considerable environmental benefits notably in terms of 
thermal performance, regulation of humidity and temperature, as well as carbon 
sequestration. The technology allows for outstanding thermal performance in that, while 
standard U Value regulations are set at 0.35, the building achieves 0.18 in addition to 
providing excellent sound insulation. The passive regulation of humidity and temperature 
means that no mechanical heating or cooling systems are needed in the warehouse. Also, 
while a conventional brick and block building of a similar size would generate about 300 to 
600 tonnes of CO2

 emissions, Adnams’ eco-efficient distribution centre locks up 100 to 150 
tonnes of CO2 within the walls – i.e. a saving of at least 450 tonnes of CO2 by using 
lime/hemp construction. Hemp, in common with all similar plants, captures CO2 and releases 
oxygen during its rapid growth as the lime mortar and render – used to face the lime hemp 
blocks and provide long term durability and weather protection – absorbs carbon dioxide as 
it sets. The immediate and positive effect of this process is the sequestration of the principal 
greenhouse gas. Each block produces the tenth of CO2 emissions of a conventional concrete 
block. Even more carbon dioxide absorption occurs as the air-lime based binder in the 
product sets. In effect, the material turned out to be better than carbon neutral by locking 
up carbon, rather than emitting it. The use of hemp includes further attractions such as an 
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environmentally sound, commercial crop; as a result, the plant doesn’t need chemical 
spraying and it suppresses weeds and pests. When mixed with Tradical to make walls, it 
provides high thermal and acoustic insulation, excellent water vapour permeability, high 
flexural strength and high carbon capture. As part of the project’s further green credentials, 
a number of additional features can be highlighted: 

• The building features a green sedum roof and wooden glulam roof support beams to 
provide a column-free interior and roof lights; 

• Car parking areas are made of reinforced grass;  

• Clerestory glazing provide natural light to the interior;  

• Solar collectors heat the site’s water and rainwater harvesting and a foul water 
waste system, including septic tank and reed beds, enables water to be cleaned and 
delivered to adjacent ponds. 

The project clearly manifests the commitment of Adnams to innovate sustainably, using a 
building that combines environmentally sensible elements. In fact, with so many sustainable 
elements, the building received an “Excellent” rating under the BREEAM rating system 
(Building Research Establishment Environmental Assessment Method) on completion, and is 
attesting that an environmentally-friendly building is able to meet the financial and 
operational requirements of one of the UK’s most progressive brewers that have sustainable 
development at the heart of everything it does. 

Yet, during our visit, we did not notice any visible sign of active waste management. Also, 
Adnams still needs to deal with latent operational impediments principally caused by the use 
of different standards of palletisation of beers and wines among customers across Europe. 
This represents an inhibitor to the performance of the distribution centre – generating 
storage inconveniences – which currently proceeds to 8-12 deliveries per day. Moreover, the 
company is outsourcing bottling and the concomitant additional transports generate risks of 
dilution – generally considered as one of the latent downsides of industrial activities. 

Overall, the acquisitions of a new brewery system and innovative distribution depot gave 
Adnams a strong scientific momentum to push the boundaries of eco-efficiency in addition 
to enhancing productivity and leaning business activities. In other words and as sketched in 
Figure 5.1, the scientific green proclivities acquired by Adnams and its strong pro-
environmental ethos promoted by transformational leaders constitute effective impetuses 
to the implementation of lean production practices and new business capabilities with 
superior returns on investment – a conclusion validated by Andy Wood.   

Quantitative/qualitative business benefits & the move to continuous improvement 

The disposition of the company to put into effect green thinking and innovative technologies 
generates a number of quantitative and qualitative benefits which are, to some extent 
inadvertent, outcomes of a successful symbiosis of lean and green. 

To begin with, the most visible, quantifiable business benefits are principally reflected by 
substantial cost savings from energy efficiency. Albeit Adnams has significantly invested over 
the recent years with the purchases of a new brewing system and the distribution centre, 
the financial stability of the firm is not imperilled. In fact, the financial efforts consented are 
expected to pay off in the long-term thanks to economies in energy and production cost –  
not mentioning quality improvement – that are continuously being realised since the 
company started to exploit its new technologies. It is now apparent that engagement in 
green responsibility became part of the everyday processes in Adnams and, as such, does 
not require that much of additional resources to make this happen. The company is 
therefore doing increasingly better by being prevalently green. For instance, the operating 
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profits recorded in 2009 at £922,000 are substantially higher than the £142,000 achieved the 
previous year. Yet, these financial results are not regarded as paramount indicators of 
performance by the board of directors insofar as they only reflect snapshots from what 
should be a long-term story. The company holds a leading position within the competition 
with the main competitors striving to catch up as they face the obligation to regain 
competitive momentum by targeting the environmental standards of Adnams Brewery. The 
market conjuncture is also favourable with the notable revival of cask beers, a strong 
heritage of Adnams.  

To give a concrete illustration of the promising business performance and outstanding green 
credentials of Adnams, the firm recently concluded a deal with supermarket giant Tesco for 
an exclusive six month distribution of the carbon neutral ‘East Green’ beer. The beer is now 
available bottled and on draught in 508 Tesco stores throughout the country. This move was 
initiated by Tesco who suggested the production of a carbon neutral beer to Adnams whose 
strong commitment to preserve the environment appears to find echoes among big retailers 
and beyond East Anglia’s borders. Meanwhile, the firm signed a 5 year agreement to supply 
Ipswich Town FC with beers at their Portman Road stadium replacing the 14 year old 
association with Greene King. With growing capabilities, productivity and better quality, the 
sustainable brewery is attracting and seizing new commercial opportunities. It presents a 
healthy financial position which is to be red and comprehended essentially by envisioning 
long-term business performance. 

On a more qualitative note, the firm also enjoys a strong brand image and growing 
reputation; in particular, the commitment to environmental and social responsibility helped 
the business to shape and reflect public opinion in a way that positively affects its “license to 
operate” (Andy Wood). The unsolicited initiative of Tesco is a meaningful illustration. The 
firm thus seeks to influence the influencers (lobbyists, legislators, opinion formers) to the 
company’s advantage via socially responsible policies. Suppliers are also associated to the 
pursuit of green activities.  

However, while the Brewery sets high expectations on its suppliers to meet its 
environmental standards and is working not only up to but beyond regulations, thus 
outperforming competitors, the consumption side of the supply chain is still to be tracked. 
That is, wastage and/or CO2 emissions generated by the consumption of Adnams beers are 
not yet estimated. The dotted arrow leading to consumption in Figure 5.1 suggests that 
further efforts should be undertaken to optimise the firm’s impact on consumers. CO2

 

emissions on the consumption side of the supply chain should be reduced with a view to 
reinforcing the pursuit of a complete symbiosis of EFF2 and green and making truly ‘holistic’ 
improvements in the supply chain (Simons & Mason, 2003).  

For example, plans to raise awareness through informational and/or persuasive advertising 
methods (Siegel, 2009) should be established. In a similar line, Adnams is currently working 
in collaboration with external organisations, experts (including the University of East Anglia 
and its MBA programme) to further improve its lean and green performance. Through such 
partnerships, the company seeks to gain the competence to effectively measure all 
quantitative and qualitative benefits, thus continuously optimising its capacity to spot areas 
of improvements (Figure 5.1: ‘continuous improvement’ box and Figure 5.3).  

For example, collaborations with the University of East Anglia recently enabled Adnams to 
produce the country’s first carbon neutral beer (‘East Green’) via a thorough analysis of the 
whole supply chain, from the farming to the malt, to brewing, the bottling process and 
logistics, movement to the warehouse and delivery to the pub. The deal with Tesco was 
concluded as a result of this fructuous collaboration. The firm also worked with Cambridge 
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University to investigate anaerobic digestion – i.e. the use of microorganisms to break down 
biodegradable material. 

To sum up, the transition to effectively greener and leaner production practices has been 
radically boosted by the acquisition of innovative technologies and pro-ethical organisational 
values which took 15 years to put into place. This approach falls in line with Adnams’ focus 
on sustainability but does not fully satisfy the requirements for long-term environmental, 
social and business performance if it is not complemented or followed by a focus on 
continuous improvement.  

The positive results in terms of eco-efficiency and productivity emerged relatively fast. In 
fact, the heavy investments of Adnams in innovative technologies substantially accelerated 
the integration of environmental concerns into business operations but do not secure long-
term, sustainable performance. In fact, the ‘greening’ strategy of Adnams can not be strictly 
assimilated with the ‘conventional’ method of incremental, step-by-step improvements 
recommended by, inter alia, Robèrt  (2002) in ‘The Natural Step Story: Seeking a Quite 
Revolution’ and McDonough and Braungart (2002) in ‘Cradle to Cradle: Remaking the Way 
We Make Things’.  

There is a need to transit from radical improvement changes – with technological excellence 
as key driver – to continuous improvement by leaning the morphology of the business 
system – thereby tracking the consumer journey – and venture toward symbiotic 
compatibility of green and EFF2, as proposed in Section 3.2. Figure 5.3 illustrates not only the 
need to use lean tools to improve performance but also the salience of encouraging 
behaviours focused on continuous improvement to provide sustainable long-term 
improvement. In fact, Andy Wood, company’s MD, sees the next stage in Adnams evolution 
to be a much more systemised way of measuring and communicating environmental issues 
both top-down and bottom-up. 

Hines, Found, Griffiths, and Harrison (2008) propose ten tips for adopting a long-term 
continuous improvement plan (green curve in Figure 5.3): 

1. “Think of lean as a philosophy for success rather than a series of tools and 
techniques. 

2. Apply Lean right across the organisation, not just in the parts the textbooks talk 
about. 

3. Focus on improving processes or value streams, not departments. 

4. Link everything you do to creating value for your customers, your organisation and 
your people. 

5. Don’t just copy others, think through your approach, based on what you are trying to 
achieve. 

6. Make everyone aware of what you are trying to achieve and why. 

7. Align your communication and key performance measures to creating and sustaining 
a Lean organisation. 

8. Provide sufficient resources in terms of people and training right across the 
organisation, not just your Lean coaches. 

9. Leaders need to not just talk about Lean; they need to demonstrate in their actions 
that they are serious.” 
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FIGURE 5.3 Next Stage in Adnams Evolution: From Radical Changes to 
Continuous Improvement 

 

Source: adapted from Hines, Found, Griffiths & Harrison (2008, p.7) 

 



Conclusion 

To conclude, the example of Adnams leads to propose an effective strategic pathway to the 
achievement of green together with increasing business performance. Figure 5.1 serves as an 
illustrative synthesis of the firm’s strategy to green its activities; most essentially, the framework 
highlights the prevalence of a top-down approach with visionary and scientific green proclivities 
generating substantial business benefits. That is, Adnams appears to place a strong emphasis on 
technological excellence and ‘eco-friendly’ organisational values instilled by top managers, widely 
approved by shareholders and inciting employees’ commitment.  

As a result, the firm became more productive while substantially reducing CO2 emissions 
throughout the supply chains of its various activities – as illustrated in Figure 5.2 with the example 
of the East Green bottle of beer. Albeit some (relatively minor) elements inhibiting lean/green 
performance can still be detected and dealt with to yield more holistic improvements – e.g. control 
of the consumption side of the supply chain, risks of dilution caused by outsourced bottling, 
different standards of pallets – the company is now seizing opportunities to grow its reputation, 
widen its commercial appeal and enter new markets – e.g. Tesco, Ipswich Town FC. 

Competitors are now striving to catch up with Adnams which pro-environmental business vision and 
technological advancement can be considered as references in the brewing industry. Our visit to 
Southwold was marked by the willingness of Adnams to share its expertise and commitment to 
environmental and social responsibility while the company still seeks to assimilate innovative tools 
and techniques aimed at continuously improving environmental performance.  

Figure 5.3 sketches the pathway that Adnams, according to Andy Wood, aspires to follow with a 
view to pushing forward the leaning and greening process and venture toward symbiotic 
compatibility of green and EFF2. The objective is to continuously green the business while optimising 
organisational effectiveness which, in turn, is to be delivered as efficiently as possible – i.e. the 
sustainable optimisation of EFF2. Although Adnams faced criticism from one of its investors (the 
Guiness Peat Group) last year principally for its corporate governance, heavy investments and 
tendency to diversify and stray from its core business, the company displays promising financial 
results and has the wide approval of shareholders to pursue its long-term strategic orientation with 
the integration of green as key driver. The application and adaptation of the diagnostic and 
improvement tools proposed in Section 3 are commendable to Adnams with a view to continuously 
leaning the morphology of the business system. 

5.2 Case Study Two: GKN Driveline 

Introduction to GKN Lean & Green Implementation 

With the purpose of promoting a continuous improvement culture within the business, lean is a 
business practice that considers the expenditure of resources for any goal other than the creation of 
value for the end customer to be wasteful, and thus a target for elimination. The nearly universal 
antidote to such wasteful practices is what Womack, & Jones, 1998 call “lean thinking”, a method 
that has four interlinked elements: the continuous flow of value, as defined by customers, at the 
pull of the customer in search of perfection.  

One of the keys to lean thinking is simplification. Enlarged to the context of the whole process or 
plant, it gains the wider ability to save simultaneously such resources and space, materials, energy, 
transportation and time. In fact, the logic of lean thinking, with the emphasis on eliminating 7 classic 
wastes can be integrated to Walther Stahel cradle-to-cradle production principle. Together both 
principles state the third principle of Lovins, Lovins & Hawken (in Natural Capitalism book), which 
emphasizes the need for improving the company’s flow of value.  

Resource productivity and closed loops provide better services, for longer periods, with less 
material, cost and hassle. Lean thinking makes a customer-defined value flow continuously with the 
aim of producing less waste. Therefore, the GKN vision for lean is to create a continuous 
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improvement culture within the business. Based on this, it’s understood that lean is a tool for 
improving the company’s flow of value and then eliminate wastes. 

The GKN vision for Environmental Management is to create sustainable business.  Based on this it’s 
also understood that Environmental Management is a tool with the ultimate goal of reducing 
emissions and wastes by continuous improving operational performance and maximizing the use of 
resources. 

So for GKN a Lean Enterprise has the objective of improving process flow.  In the GKN concept for a 
Green Enterprise the objective is maximizing the use of resources and reducing the impact of waste 
disposal. GKN has the understanding that environmental wastes are unnecessary or excess use of 
resources or substances released to the air, water, or land that could harm human health or the 
environment. Environmental wastes can occur when the company use resources to provide 
products or services to customers and/ or when customers use and dispose of products.  

The greatest change in the mind set about using the GKN lean spirit for developing a sustainable 
environment is considering some basic lean principles for creating a Green enterprise, such as: 

• Lean is focused in the Flow of Value

• The first level that the flow of value for GKN Ops is the 

  and than eliminating wastes;  

CELL (micro level);

• Use of resources and generating of wastes are supporting value streams for the CELL – 
VSM’s represent flow of money within the CELL;  

  

On the other hand, traditional GKN environmental performance is based on the evaluation of the 
performance of the operation and not the cell. Based on a Lean approach, the conclusion is that 
there are many opportunities for  improving environmental performance, saving money, and most 
importantly optimizing the use of resources by focusing  on the supporting value streams for the 
CELL – starting an environmental approach in a micro level. 

GKN’s Environmental Cell model 

The basic and most important idea of the GKN Environmental Cell Model is considering that Lean & 
Green approaches will be integrated as part of the continuous improvement process of the Cell. This 
is the next step in the Lean Enterprise deployment; it means Lean to Green approach.  

GKN understands that a stable production flow is the first step towards achieving a Green 
Enterprise. Once the Cell stability is reached then it’s ready for the next step - the GKN 
Environmental Cell Model can be applied. That’s the reason that the GKN Environmental Cell Model 
is only applicable for cells that have achieved an average of ‘three’ in the GKN Lean Enterprise 
Enablers table . Figure 5.4 represents the framework for deploying the GKN Environmental Cell 
Model. 
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Figure 5.4. GKN 8 Steps Environmental Cell Model 

 

 

 

Based on lean principals, the GKN Environmental Cell concept is developed on the eight step 
improvement model. The general objective of each step is as follows: 

Step 1, Identify the need for improvement : Identify an operational cell that, by representing a 
significant use of resources, has a good deployment of lean tools (average 3 in GKN Lean Enterprise 
Enablers) that justifies  the application the GKN Environmental Cell concept. 

Step 2 & 3, Define the process improvement scope:  Identification of stake holders, expectations, 
and measures: Align the process “size” and the objectives for the improvement. Identify the 
environmental process actual data. 

Step 4, Mapping ‘As-Is’ process and identification of the cell actual state for its environmental main 
value: Measure the environmental waste generation/inputs consumption for the cell 
(environmental data is something that needs to be collected in advance; this step of the project may 
involve EHS specialists and Continuous Improvement Leaders). 

Step 5, Identify waste elimination opportunities in the Kaizen Workshop:  Prioritisation of the main 
VSM´s to be worked by the team during the Kaizen Event; Team Work (Gemba) for identification of 
main waste elimination opportunities; analysis of the main wastes from the process by VSM´s and 
identification and calculation of the main improvements. 

Step 6, Map the ‘To-Be’ process in the Kaizen Workshop: Considering all the analysis developed 
during step 5; create the future map for the following VSM. 

Step 7 & 8, Develop action and communication plans in the Kaizen Workshop: action plan and 
communication plan development; action plan validation with project team leader and SSC 
member;  Kaizen event action plan consolidation. 
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3. The specific example: GKN Driveline in Brazil Monobloc A Cell 

GKN Driveline in Brazil believed that a Lean approach would be the perfect way to achieve business 
success in an environmentally sustainable way. It was well understood that the goals for a Lean 
Enterprise and a Green Enterprise were strongly matched – to maximize the flow of value to our 
customers by minimizing waste. Rather than just aiming for compliance, the company realised that 
being environmentally conscious could have more far reaching effects for the company as a whole 
on all aspects of Lean deployment. 

There are many potential cost savings associated with reducing the environmental impact of a 
business, for example, reducing the consumption of harmful chemicals and energy will impact 
directly on overheads, as well as reducing risk to the employees and the surrounding area. 

GKN Driveline in Brazil developed a pilot project by using environmental concepts in a stable Cell to 
investigate the benefits this could have for the environment and the business, in terms of waste 
reduction, improved lead time and greater employee commitment.  The pilot project was developed 
in a model Cell where all Lean GKN Enablers (5S’?, Lost Time Analysis, Visual Management, Kaizen, 
Standard Work, and Autonomous Maintenance) were already deployed at level three via a cross-
functional Kaizen team event to ensure all the team members were fully involved and had the 
opportunity to contribute their ideas.  

The Kaizen event that was developed involved about 30 people, including all Cell operators, leaders 
and managers, maintenance people, as well as EHS specialists and Continuous Improvement 
Leaders (SCIL & PCIL).  The Kaizen event agenda is presented below. 

 

Table 5.1: Monobloc A – Environmental Cell Project - Kaizen Agenda 

Activity 
# 

Topic Timing Responsibility Resources 

1 Welcome, concepts and 
activities 

30 min SSC Member & 
 Project Leader 

PPT presentation and group 
dynamics activity 

2 Environmental waste 
concept review    Actual 
State Analyses  

30 min Environmental 
Specialist 

Environmental Wastes PPT 
Actual State Map 

3 Scope Doc Team Review 
Env. VSM review and 
prioritisation 

CI Leaders Scope Doc 
Prioritisation matrix and structure 

4 Team Work – definition of 
teams by VSM, participants 
and leaders 

30 min CI Leader Data sheets with VSM´s data waste 
analysis sheets          action plan 
sheets 

5 Gemba – In loco waste 
analysis by team/VSM 

1 h 30 
min 

Team Leaders Data sheets with VSM´s data waste 
analysis sheets          action plan 
sheets 

 Break      
6 Team waste analysis 

consolidation 
30 min Team Leaders Consolidation sheet                    

brown paper, Post-it notes, pens 
7 Team future state map 

development 
30 min Team Leaders Black VSM map 

8 Team waste action plan 
development 

30 min Team Leaders Action plan worksheet 

9 Team action plan and future 
state VSM presentation and 
validation with SSC 

1 hour Team Leaders VSM and action plans worksheets 

10 Workshop results/data 
analysis 

15 min CI Leader Cost analysis worksheet 
Consolidate VSM map 
Consolidate action plan worksheet 
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Activity 
# 

Topic Timing Responsibility Resources 

11 Closing remarks – workshop 
results analysis 
(employee involvement 
perspective) 

15 min SSC Member &  
Project Leader 

Free debate 

   6 hours     
 

After a six hour Kaizen event working in six different teams, with the objective of reducing cost, 
waste and consumption of natural resources for six different VSM´s (Energy, Metallic Waste, 
Chemical Products, Hazards Waste, Effluents and Water), the teams defined a new future state for 
the Cell supporting VSM´s. The action plan presented has the potential to reduce the total Cell cost 
by 27% and natural resource consumption by 50%. Tables 2 and 3 below present its results. 

 

Table 5.2: Costs Analysis Results 

VSM 
Monobloc A Cell 

Cost 

R$ Before R$ After % Reduction 

Energy 61.411 56.498 8% 

Metallic Waste  143.389 95.312 33% 

Chemical Products 3.554 297 92% 

Hazards Waste 180 60 69% 

Effluent 87 27 69% 

Water 24 16 34% 

Total Cost 
Reduction 

R$ 208.645 
£62,096 

R$ 152.210 
£45,300 

27% 

 

 

Table 5.3: Generation/Consumption Analysis Results 

VSM 
Monobloc A Cell 

Consumption 

Before State 
Generation or 
Consumption 

Future State 
Generation or 
Consumption 

% Reduction 

Energy 
(Mwh/Month) 

261 240 8% 

Metallic Waste 
(Tonnes/Month) 

55 37 33% 

Chemical Products 
(Liters/Month) 

412 35 91% 

Hazards Waste 
(Tonnes/Month) 

0,3 0,1 67% 

Effluent 
(m3/Month) 

2,5 0,8 69% 

Water 
(m3/Month) 

2,9 1,9 34% 

Total - - 50% 
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Environmental Cell Model – Kaizen implementation results  

Table 5.4 below shows the Kaizen implementation results for the Environmental Cell Model applied 
to Monobloc A Cell at GKN Driveline in Brazil. 

Table 5.4 Results of Environmental Cell Model 

 

 

As one can see, there are substantial savings to be made even at the point of 12 out of 20 identified 
actions being completed. 

Figure 5.5. Before and After Illustrations 

 

Before - Meters were used to collect energy and 
resources inputs into the cell 

 

During - Environment measures are part of the 
PVD on Monobloc A cell reviewed daily 

 

After -  Scrap removal belt now does not run 
continuously 

 

After -  Motion sensitive lights and low energy  

 

After: Forgings are produced at Charqueadas and 
machined at Porto Alegre. As a result of the 
Kaizen and the focus on metallic waste, POA 
redesigned the forging so as to reduce the 
amount of machining necessary 

 

After: Components (‘cages’) are moved within 
GKN Driveline in Brazil in plastic containers. 
Previously the cages were wrapped in plastic, and 
the plastic was disposed as hazardous waste 
(because of the amount of oil). An opportunity 
was recognized to eliminate the plastic wrap from 
the container leading to a substantial savings in 
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disposal costs. 

  

After Previously, all parts were inspected. Because of the rust proofing coating, they were first washed, 
then inspected, and then re-rust proofed. In cooperation with Quality, the decision was made that 10% 
inspection was appropriate. As a result, there is a 90% reduction in the amount of washing and re-rust 

proofing necessary. 

 

Discussions and Conclusions 

One of the main challenges faced by commercial organisations is to build and maintain business in 
an ever evolving market and entrepreneurial environment (Kotler, 1998). With the growth of 
society’s concern about the environment, new systems and procedures have to be incorporated 
within the main business. Because of this, a new function was integrated into the management 
function - the environmental function (Savely, Carsona & Declosa, 2007). 

With the purpose of promoting a continuous improvement culture within the business, Lean is a 
business practice that considers the expenditure of resources for any goal other than the creation of 
value for the end customer to be wasteful, and thus a target for elimination. For decades, Lean 
Manufacturing has been considered the best way to run a manufacturing company (Gordon, 2001) 
and Lean principals have been successfully applied in many other industries, including baking, 
hospitals and government departments. Based on the analysis of customer value, Lean represents a 
set of tools and techniques for continuously improving processes and eliminating waste (Rotther & 
Shook, 2003). Lean ways of working can be applied to any kind of problem, process or system, 
including an Environmental Management System (Langenwalter, 2007). 

Therefore, environmentally sustainable practices are a natural extension of lean philosophy. 
Sustainability means “meeting the needs of current generations without compromising the ability of 
future generations to meet their needs in turn”. This means that Lean leads us toward sustainability 
initiatives. Lean tools apply to any kind of problem, including the environmental ones.  Because it is 
much like Lean in both concept and practice, sustainability can be thought of as Lean expanded to 
achieve a much broader objective.  (Langenwalter,  2007) 
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The GKN Environmental Cell model presents a good example of how Lean ways of working by using 
the Kaizen spirit (the bottom-up approach) for involving people can be a supporting tool in 
achieving business sustainability. 

Sustainability, like Lean has a good track record of improving finance, because of the emphasis on 
eliminating waste. Extensive opportunities exist to save resources and money on the shop floor. 
GKN experience shows that in one Cell exercise combining both operators’ and leaders’ ideas and 
experience, and using the appropriate Lean tools and techniques for identifying waste, created an 
opportunity of operational cost reduction of 27% (about US$ 76K/month) and a resources reduction 
of 50%. In one year alone, these improvements may amount to more than US$ 900K.  

In a world of uncertainty about the economy and environment, the GKN Environmental Cell model 
demonstrates the case for a new and innovative approach to achieving a truly sustainable business. 

 

6 Sources of Information 
A number of web sites provide detailed information on a variety of lean/green applications; 
essentially, they offer general tools and resources for carbon/energy efficiency. We suggest the 
following top ten links: 

- http://www.defra.gov.uk/environment/business/index.html

- 

 The UK Department for 
Environment Food and Rural Affairs (DEFRA) offers a specific section on ‘Business and the 
environment’ in its web site to help businesses to optimise their environmental 
performance via practical tips for reducing waste and saving energy. It is explained that the 
move to a sustainable, low carbon and resource efficient future can potentially offer 
opportunities for creating economic growth and job creation. 

http://www.envirowise.gov.uk/ - Envirowise offers free, independent support to businesses 
to become more resource efficient and save money, a key outcome of successful lean/green 
business performance. The web site contains a number of publications which essentially 
offer a variety of suggestions to businesses to reduce waste, manage unavoidable waste 
and work with suppliers. 

- http://www.bitc.org.uk/resources/index.html

- 

– Business in the Community has a directory 
of case studies of responsible business practice classified by type of practice, industrial 
sector and geographical area. 150 cases of good practice are displayed in the’ environment’ 
section under the sub-heading ‘climate change’  

http://www.nisp.org.uk/ - The National Industrial Symbiosis Programme brings together 
companies from all business sectors with the aim of improving cross industry resource 
efficiency through the commercial trading of materials, energy and water and sharing 
assets, logistics and expertise. Its webpage offers free access to case studies, reports and 
guidelines.  

- http://www.greenbiz.com/view-all/tool - GreeNiz.com, Business Voice of the Green 
Economy, is a profligate source for news, opinion, best practices, and other resources on 
the greening of mainstream business. The web site provides clear, concise, accurate, and 
balanced information, resources, and learning opportunities to help companies of all sizes 
and sectors integrate environmental responsibility into their organisations in a manner that 
supports profitable business practices.  

- http://www.dantes.info/Tools&Methods/Tools_Methods.html - The DANTES web site was 
launched in September 2003 as part of the EU-financed DANTES project. It presents a 
toolbox with many different methods and tools which can be used by, e.g., professionals in 
a company for environmental assessment. 

http://www.defra.gov.uk/environment/business/index.htm�
http://www.envirowise.gov.uk/�
http://www.nisp.org.uk/�
http://www.greenbiz.com/view-all/tool�
http://www.dantes.info/Tools&Methods/Tools_Methods.html�
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- http://www.cleaner-production.de/en/ - Presented as the gateway for environmental 
technology, ‘cleaner production’ provides comprehensive information about the 
performance of German environmental technologies and environmental services.  

- http://www.nordlicht.uni-kiel.de/sme/intersee.htm. - Nordlicht is a web site used by a 
group of social-psychologists to publish papers addressing the issue of anthropogenic 
(caused by human behaviour) global environmental changes with a view to understanding 
and raising awareness about the human dimensions of change and the ways to influence 
critical behaviour and consumption patterns. It overall constitutes an interdisciplinary 
analysis of successful implementation of energy efficiency in the industrial, commercial and 
service sector. 

- http://oee.nrcan.gc.ca/industrial/technical-information.cfm?attr=24 – Natural Resources 
Canada is an organisation specialised in earth sciences, forestry, energy and minerals and 
metals to promote the responsible and sustainable development of Canada’s natural 
resources. Its web site contains practical information for industry principally to learn how to 
assess energy efficiency and uncover potential efficiencies. 

- http://www1.eere.energy.gov/industry/bestpractices/ - Established by the US Department 
of Energy, this web site draws upon the DOE Industrial Technologies Program to propose 
best practices to implement energy management practices in industrial plants. 

 

  

http://www.cleaner-production.de/en/�
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http://oee.nrcan.gc.ca/industrial/technical-information.cfm?attr=24�
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7 Conclusion 
This study set out to address the following research questions. Here are a number of key 
conclusions under each question: 

1. Which Continuous Improvement best practice tools and techniques could be applied 

to carbon reduction and climate change adaptation?  

This report identified in total 14 ‘lean & green best-practice’ continuous improvement techniques 
(CI) that can be applied to carbon reduction and climate change adaptation. This ‘toolkit’ consists of 
9 diagnostic tools and 5 implementation techniques which are presented in Section 3. The selection 
of tools was based on academic and practitioners’ literature findings combined with the results of 
the survey and team members’ own experience and track record of collaboration with firms.   

The 9 best diagnostic tools identified are: Value Impact Ratio, Green Systems Boundary Analysis, 
Green Impact Matrix, Green Big Picture Maps, Life Cycle Impacts assessment techniques, Footprint 
analysis, Suppliers Green Assessment techniques and Backdating. Together they create a diagnostic 
framework to be used by managers for understanding the climate change implications and 
environmental impacts of a firms and its supply chain.  

 Implementation techniques to reduce carbon emissions should be only selected by firms following 
a clear diagnosis of environmental challenges, operational shortcomings and opportunities for 
improvement.  Although there is a wide range of carbon reduction techniques available, this reports 
aims to raise awareness about pathways to profitably integrate green practices into strategic 
business agendas. Therefore, the research narrowed down the range of techniques’ to those with 
potential for enabling the company to achieve both operational and environmental efficiencies. 
Accordingly, 5 ‘lean and green best’ improvement techniques are identified: Lean Thinking, 
particularly through Kaizen and ‘7 wastes’; ‘5s’; Balance Score Card, Biomimicry and Six Sigma.  

 

2. How could the tools and techniques be applied and what would be the strengths and 

weaknesses of using them?  

The strategies, techniques and tools proposed in this report have been proved to enable 
organizations to concretely and successfully build practices for sustainable development. In turn, as 
explained in Section 3, each tool and technique presented in the report is best suited to address a 
particular range of business needs. Our survey and literature review aimed to elucidate strengths 
and weaknesses but the analysis did not single out any technique as being definitely more strong or 
weaker than other. However, the analysis emphasized that tools should be deployed within a 
systematic approach.  Additionally, our result suggests that tools are more efficient (both in terms 
of environmental performance and economic performance) when firms develop a ‘portfolio’ of 
techniques addressing a range of business needs. In order to provide an initial guidance to the 
selection of tools the research team developed a diagnostic toolkit mapping tools and business 
priorities ( Table 3.1).  

The Table presents a range of alternatives available when firms’ priorities focus o either gaining an 
overview of challenges, deciding focus of intervention, scoping processes, getting into fine detail, 
walking the flows and working across organizations. However, the research only identified two 
techniques enabling firms to identify significant opportunities for innovation, this suggesting a gap 
to be addressed by academia and consultancy and third sector support organizations.  

Elaborating on the literature, the report further suggests different scenarios of integration of green 
practices into strategic business agendas in the form of a four stages model of green and EFF² 
(effectiveness x efficiency). In this model the greening process is understood as a sequence of 
‘trade-off’, ‘ambidextrous’, ‘synergistic’ and/or ‘symbiotic’ relations  between objectives of 
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operational efficiency and effectiveness (EFF²) and environmental efficiency (Green). As sketched in 
Figure 3.2, lean production practices can help businesses to progress toward synergistic and/or 
symbiotic compatibilities via the use of diagnostic and improvement tools.  

3. Are there examples of where these tools and techniques have already been applied?  

There are many examples as listed in Section 3 as well as. Table 3.1 summarizes a number of 
examples of application of tools and techniques in accordance with the four green/EFF² stages. We 
discuss in detail the case of Tesco’s use of the balance scorecard technique, an example of the 
‘ambidextrous’ stage of ‘lean & green’ since Tesco’s green activities are not claimed to carry 
negative or positive effects on operational efficiency and effectiveness. .Further examples can be 
found looking at the information sources indicated in section 6. However, successful deployment of 
CI techniques largely depends on understanding the concepts and strategies that underpin both 
good economic and environmental management. We have suggested the linkage between tools, 
concepts and principles in Figure 1.1. 

Our survey’s results show that companies follow different kinds of production strategies to reduce 
their carbon footprint. An organisation that is more efficient will reduce raw material requirements, 
save energy from raw material extraction, and reduce the amount of waste going into landfill. In 
order to reduce waste, companies should reduce material input. Opportunities to reduce the 
consumption of natural resources in the production process can be achieved through a variety of 
strategies. Figure 4.14 presents the different kinds of carbon emissions reduction strategies 
surveyed. The results indicate that the most efficient strategies in companies’ point of view are 
waste reduction, waste recycling and environmental management system.  

In terms of techniques to implement and monitor such strategies, Life Cycle Assessment and Lean 
Thinking are the most frequently applied.  In particular, our survey showed that lean thinking is one 
of the key CI concepts which is largely perceived as a pathway to ‘greener’ organizations by 
managers. However, we have also observed some confusion over CI terminology. Managers are 
particularly inconsistent in their answers in terms of differentiating between techniques and 
strategies (such as lean) for green. We also reported a gap in adaption of lean & green despite the 
general belief that lean leads to green. This could be due to a lack of a unifying framework to 
understand how ‘lean and green’ practices can be strategically integrated with business objectives.  
The four stage model of lean and green put forward in Section 3 and the suits of tools also 
developed in Section 3 could help (at least) partially overcome this lack of framework. Further work 
in this area is recommended.  

To gain a better understanding of pathways to apply ‘lean & green techniques’ two case studies – 
described in section 5 - were carried on with Adnam Brewers and GKN, a global engineering 
business serving mainly the automotive, industrial, off-highway and aerospace markets.  

Adnams brewery is presented as a case of ‘top down’ approach to imbed ‘green and lean’ in the 
firm. Strong leadership underpins the adoption of green corporate values by its management values 
and heavy investments in various ‘eco-friendly’ technologies (brewing system and distribution 
depot). As a result, the firm improved productivity while substantially reducing CO2 emissions 
throughout the supply chain. This generating substantial business benefits, as illustrated in Figure 
5.1. In section 5.1, we present evidences of successful integration of green initiatives emerging from 
various activities and changes in the brewing system or distribution process. However, a clear 
assessment of the magnitude of Adnams’ contribution to fight climate change has been hampered 
by the company’s lack of public and systematic disclosure of CO2 yearly emissions.  Besides, the 
case study did not find evidence of commitment to lean and green between workers, this suggesting 
the dissemination of values stopped at middle-management level. As Adnams is still seeking to 
adopt innovative tools and techniques aimed at continuously improving environmental 
performance (a long-term ambition) both a focus on improvement of environmental reporting 
quality and an appropriation of the diagnostic and improvement tools proposed in section 3 is 
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commendable with a view to leaning the morphology of the business system and venturing toward 
symbiotic compatibilities of green and EFF².  

The case study of GKN highlights the potential for significant economic and environmental 
improvements of bottom-up implementation through resource efficiencies at the work-floor cell 
level. Workers are clearly committed with ‘lean and green values’ and actively engage in the 
discovery of new avenues to improve their cells environmental and operational performances. The 
GKN Environmental Cell model presents a good example of how Lean ways of working by using the 
Kaizen spirit (the bottom-up approach) for involving people can be a supporting tool in achieving 
business sustainability.  

There is however, a clear contrast between the cell-level indicators analyzed in the case-study and 
the aggregated environmental performance indicators reported by GKN group (See The GKN Way, 
2009). On the one hand, cell-level figures indicate potential for significant CO2 emissions 
reductions. On the other hand, aggregated GKN indicators show an increase in CO2 emissions 
between 2008 and 2009.  This suggests failures of the organization to communicate and replicate 
improvements across geographically dispersed unit. It further hints either limited top-echelons 
awareness of possibilities for improvement discovered at floor level or lack of interest to further 
disseminate and integrate cell findings in the organization. 

   

How have they been adapted and what were the results of the work?  

The two cases and the literature showed that ‘continuous improvement’ tools can be effectively 
adapted and adopted to meet carbon reduction aims. However, a structured approach and great 
emphasis on principles of sustainable development is required. Especially the case study of Adnams 
brewery showed the significance of adopting a strategic view of the hotspot in order to tackle the 
most significant challenge (in this instance it was the bottle) rather than simply opting for the most 
obvious or the most convenient.  

 Although as mentioned before our survey did not single out any technique as being definitely more 
strong or weaker than other in terms of results, it highlighted specific preferences among 
companies that see themselves between the leaders in carbon emissions reductions. More than half 
of this companies tend to use Life Cycle Analysis Tools combined with mapping techniques (i.e value 
stream or process mapping), also common but less prominent are Carbon Footprint methods and 
supply chain assessment.  All those techniques were rated by self-assessed leading companies as 
being reasonably effective or highly effective.  In terms of improvement techniques lean 
Management is the most popular tool, with 30% of leading firms emphasizing in particular the 
effectiveness of 7 wastes methodologies’.  These are followed by six sigma, 5s and value 
engineering which are also rated as highly effective.   

4. What lessons can be learned from these examples?  

The research indicates that tools can be better applied when firms use a portfolio of tools and feel 
they are ‘owning the portfolio’; this ‘ownership’ is achieved either through in-house development of 
tools from scratch ( i.e Toyota) or by adaptation of existing techniques to their specific 
organizational and businesses environment needs ( i.e Tesco balance score-card). This is related to 
the ‘non-invented here’ syndrome whereby investors or engineers are inclined to reject externally 
developed knowledge. The implication is that external consultants need to work from inside the 
company, ‘walking the flows’ and collaborating with managers to help them discover the best way 
to appropriate model tools. 

The cases studies highlighted two key contrasting approaches to implement lean and green 
techniques: Top-down (Adnams Brewers) and Bottom-up approach (GKN). Each  approach showed 
strengths but also weaknesses in terms of embedding sustainable strategies in the organization, this 
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suggesting that  successful symbiosis of lean and green requires strategic integration of both 
bottom-up and top-down approaches.  

In terms of motivation to implement carbon reduction measures the survey shows a clear difference 
between ‘pack leaders’ and the rest of firms (self-defined as ‘followers’ or ‘in-between’). For the 
latter firms compliance with legislation is the most important driver behind implementing green 
initiatives, closely followed by cost savings. On the other hand, the three main drivers for ‘pack 
leaders’ are cost reduction, CSR and improving relation with communities.  In other words, whereas 
most firms have mainly utilitarian motivation to reduce emissions (avoid fines, reduce costs), pack 
leaders are mostly driven by a combination of utilitarian and relational motives that go beyond the 
pursuit of economic advantage. The results also suggests that while most firms in the UK might be in 
the stages 1 and 2 of our model, the leaders in carbon change reduction might be increasingly 
positioned in stage 3 (synergies between operational and environmental efficiencies) and possibly 
some are already moving towards stage 4 (symbiosis)  

Finally, our research also highlights that lean techniques’ potential for sustainable carbon reduction 
is fully developed only when sustainable development strategies are imbedded in the firm’s 
practices and aligned with corporate values (see an overview of sustainable development strategies 
in Table 2.2). This implies that effective carbon reduction policies need corporate leadership, 
alignment of efforts and techniques with corporate values and clear communication of such values 
and strategies throughout the organization.  

The report generated practical guidelines on the application of continuous improvement in carbon 
management and described various stages of the adoption of CI concepts for green. One key finding 
was the distinction between top-down and bottom-up strategies. Whereas most in-house CI 
approaches rely on bottom-up strategies (such as GKN), greenness also requires significant 
attention to the big picture and even further alignment to the top-down strategy deployment within 
the firm. Moreover, we distinguished between proactive green approaches and the reactive ones 
under Section 4 showing that most firms have so far opted for reactive options. In particular, the 
survey highlights very low adoption of innovation-driven techniques such as back-casting and bio-
mimicry, even within firms that see themselves as ahead of the pack; this suggesting a potential 
niche in terms of provision of support and information.  
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