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Executive summary 
 

The report provides insights on business model changes, the barriers addressed when these 

changes were implemented and their policy dimension. The report builds on the results of 

the analysis of business barriers to the uptake of resource efficiency measures 

(POLFREE_D1.5, 2014).  

 

A content analysis is carried out of some 300 recent case studies reported in the literature 

in relation to business model change and resource efficiency (of which some 150 were 

studies in more detail). The analysis included an assessment of the type of resource 

efficiency measures, the associated business model changes and barriers addressed.  

 

In order to classify the various business model changes a conceptual framework was 

designed (see figure below). 

 

FIGURE CONCEPTUAL MODEL: CHANGES IN BUSINESS MODELS SUPPORTING RESOURCE EFFICIENCY. SOURCE: OWN 

ELABORATION, BASED ON OSTERWALDER ET AL 2005 AND O’BRIEN AND MIEDZINSKI (2013) 
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The distinctive elements of the conceptual model above are as follows: 

1. Business model change in the category value proposition (VP) consist of changes in the 

value embedded in the product/service offered to the customers. Examples are offering 

customers purchase biodegradable, decomposable and reusable products 

2. Business model change in the category supply chain (SC) include changes in key activities 

and key resources and the structure and management of upstream relationships with 

suppliers (key partners).  

3. Business model change in the category customer interface (CI) comprise changes in 

structure and management of downstream relationships with customers. Examples are 

leasing products to customers or services as add-ons to their existing products or 

providing product service systems.  

4. Business model change in the category financial model (FM) contain changes in 

associated cost and revenue structures.  

 

The results of the survey are shown in the table below: 

 

P
ro

d
u

ct
/ 

Se
rv

ic
e

 

REM #  Observation 

Green Products 30 REM Relatively little combination with other types. 

No specific industry focus. 

Clusters: 

• Small-scale product changes; 

• New product introduction or other complete product 

overhauls. 
BM Δ Mostly on the value proposition and some in supply chain and 

internal production. 

Barriers Mainly technological, behavioural and market barriers, driven 

by the value proposition and the internal production changes. 

Green Services 32 REM A very broad ‘catch-all’ category. 

A promising number of combinations with Industrial Symbiosis. 

Clusters: 

• Services to Value Chains (‘X as a Service’); 

• Services in Value Chain. 
BM Δ Prevalence of value proposition changes. 

Barriers Consequently confronted with market and organisational 

barriers, either when the service is in an existing market 

(competition) or when the service is in a new market. 

Service 

Substitutes 

1 REM A single case: Eco2Distrib. 

BM Δ Value proposition and customer interface. 

Barriers Market, organisational and behavioural barriers. 

Services instead 13 REM A focus on sharing and renting, sometimes extended with 
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of Products additional services such as insurance and take-back 

management. 

BM Δ Value proposition and financial model. 

Barriers Behavioural barriers due to the new way of offering and 

market barriers due to competition in traditional product 

market. 

Functional Sales 13 REM Clusters: 

• Alternative for ownership focuses on material sharing: 

o straightforward renting and leasing; 

o added value services; 

Performance contracting allows for choices by the provider. 

  BM Δ This class typically needs changes in the value proposition to 

change both products to services to function and change 

incentives in usage. Therefore a change in the financial model 

is often occurring too. Sometimes with added value services 

such as TBM the supply chain is affected as well. 

  Barriers Because the class radically changes the proposition known to 

consumer concepts market barriers will have to be overcome. 

It also involves drastic changes within companies and a 

restructuring: therefore behavioural and organisational 

barriers are involved. 

 

O
p

e
ra

ti
o

n
s 

REM #  Observation 

Pollution 

Control 

1 REM Stena Metall Landfill Mining project is the only case. 

BM Δ A change in the supply chain and somewhat in the internal 

processes. 

Barriers Institutional due to dealing with regulated landfill. 

Cleaner 

Production 

7 REM Cleaner production methods are often linked to other 

transformations, such as supply chain management or pollution 

control. 

BM Δ Typical changes in the supply chain and internal process. If 

serviced then the value proposition is affected. 

Barriers Market barriers due to power in the value chain and 

behavioural barriers if change is not in primary interest. 

Eco-efficiency 11 REM Internally focused cases use less input materials or replace 

materials used.  

There are also service implementations, in these cases focused 

on training and behaviour. 

BM Δ Surprisingly in many cases the value proposition was affected. 

In some cases actually a service was developed. In other cases 

internal processes were affected and in others the supply chain.  

Barriers Dominantly technological barriers. If serviced also market. 

Green Supply 26 REM Clusters: 

• source green materials; 
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Chain 

Management 

 • code of conduct; 

• co-operation between suppliers; 

• gain sharing. 
BM Δ No surprise that this concept overall affects the supply chain 

component, although in different ways. Sometimes also the 

value proposition is affected as the service is advertised as 

green(er). 

Barriers Coordination in the supply chain is considered an 

organisational barrier. Economical acceptance issues of chain 

partners represent a market barrier. 

Take-back 

management 

23 REM Clusters: 

• reusable packaging; 

• packaging and food waste for recycling through the 

retailer or a third party; 

• equipment for reuse or refurbishing. 
BM Δ The supply chain is affected as in most cases the material taken 

back is fed into production. In some cases the relation with the 

customer, thus the customer interface is affected. 

Barriers The market barrier is related to companies that need to change 

the way they deal with the customer. Achieving collaboration 

in the chain implies an organisational barrier. 

 

Li
fe

-c
yc

le
 Cradle-to-cradle 24 REM Clusters: 

• companies that produce components that can be used in 

C2C products or services, such as packaging; 

• services base on development of (bio-) (processing) 

technology; 

• C2C implementations that are driven by and scoped to a 

specific company. 
BM Δ Achieving C2C starts with dealing with your inputs via the 

supply chain and internal processes and adopting technologies 

to do that. In cases also involves TBM (also Supply Chain). 

Some cases put C2C prominently in the value proposition and 

even service it. We term this class ‘C2C as a service’. 

Barriers We observe technological barriers for the technologies 

required. Competing on either existing markets with a C2C 

enhanced product or a new type of service implies market 

barriers. The necessary collaboration in the supply chain 

implies organisational barriers. 

Industrial 

Symbiosis 

26 REM Clusters: 

• (Bio-) (processing) technologies that turn waste into 

valuable products; 

• platforms that connect supply and demand of residual 

streams; 

• effective collection of waste streams;  
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• implementations of eco-cities. 
BM Δ Since IS typically relays a waste stream as an input this implies 

that the supply chain is affected. The cases where IS is being 

serviced, obviously affect the value proposition. This class is 

named ‘IS as a service’. 

Barriers Due to the sensitive nature and consequently regulation of the 

waste streams that are treated in IS institutional barriers are 

apparent. The service concepts also face market barriers, 

because the demand for such concepts has to be found. 

TABLE: OBSERVATIONS ON BUSINESS MODEL CHANGE AND BARRIERS FOR THE RESOURCE EFFICIENCY MEASURES 

 

Using the theoretical framework these business model changes are categorized along their 

size of business model change (i.e. vertical axis in scheme below: either simple internal 

change, or changes involving many stakeholders) and their impact on ether supply or 

demand side (horizontal axis).  

 

FIGURE RESULTS OF CLUSTER CATEGORIES, SUPPLY AND DEMAND SIDE AND SCOPE OF CHANGE OF RESOURCE 

EFFICIENCY MEASURES & BUSINESS MODEL CHANGE  
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Four distinctive clusters of resource efficiency measures can be distinguished: 

• Delivering green(er) products and product-service combinations: green(er) products 

(GP), green services (GS), services instead of products (SP) and functional sales (FS). 

• Greener production within own company: pollution control (PC), cleaner production (CP) 

and eco-efficiency (EE); 

• Greener production and closing the loop along the supply chain: green supply chain 

management (GSCM) and industrial symbiosis (IS), and take-back management (TBM); 

• Focus on life-cycle re-design: cradle-to-cradle (C2C)  

 

Based on the observations a model is presented of service companies that will enable and 

facilitate a change to service models. Creating opportunities for service models is thought 

to play an important role in a transition towards radical shifts to resource efficiency. The 

nature of such companies is that they are able to serve multiple companies on the input 

(supply) side and multiple companies on the output (demand) side; they function as a 

platform that may create new and stable markets. 

 

FIGURE IS-AS-A-SERVICE : ILLUSTRATION OF COORDINATION AND INTERACTION ACROSS DIFFERENT VALUE 

CHAINS 

 

The authors of this report identify and describe the potential benefits of such service 

constructions, which lie in a simpler interface (one company instead of a value network), the 

build-up of expertise, the potential for scaling-up and the focus on activities that for players 

in the value network may be out-of-focus. 
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In other words, the authors suggest that such a platform enables the implementation of 

potentially high-impact RE measures without many of the organizational and market-

barriers.  

FIGURE REMX-AS-A-SERVICE: ENABLING THE IMPLEMENTATION OF POTENTIALLY HIGH-IMPACT OF (SCOPE AND 

DEGREE OF) CHANGE  

 

Policy measures to promote the implementation of business model changes are explored 

shortly. Many measures to phase out non-eco-efficient technologies have already been 

taken and the environmental successes of such measures are clear. However, the low-

hanging fruit in many areas has been harvested already and it may be questioned whether 

further intensifying such measures may have great benefits, especially in view of a level-

playing-field discussion. 

 

Fiscal measures work as a generic tool to promote demand side, lifecycle and supply chain 

business models. One has to keep in mind however that the financial stimulus may be rather 

small. And even then, changes are not only governed by mere financial incentives, but also 
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by a complex web-of-constraints. Policy influence in the uptake of product-service systems 

may therefore be rather limited.  

 

The role of government also lies in other stimulating efforts like public procurement, 

targeted subsidies (For example, by providing funding for projects that might pilot new 

business models and test their impact), robust example setting, and information provider 

about business cases that work and their impacts. 

 

The limitation of this work lies in: 

- Lack of information on barriers that are overcome; 

- No information on business model changes that failed to succeed; 

- Lack of deep information about the business perspective of change 

- Lack of quantitative information about the resource efficiency gains as a result of 

change; 

 

As a consequence, informing policy remains a challenging and elusive task in terms of 

supporting critical choices of policy support to business models that promote resource 

efficiency and business competitiveness alike, e.g. should Cradle-to-cradle or more energy-

efficiency be preferred?, or both? And how? This informational barrier has implications for 

the adoption of RE measures by individual companies, but can also hamper policy decisions 

to promote resource efficiency as it is unclear what measure to stimulate for whom? A 

holistic approach for evaluating RE measures and business model changes is missing. For 

this purpose additional primary research is required involving a combination of in-depth 

cases studies, quantitative analysis and econometric modelling. 
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1. Introduction 
The POLFREE project explores drivers and barriers to resource efficiency and creates a vision 

for a resource efficient economy in Europe. The purpose of this report is to shed light on 

changes to business model that support resource efficiency. This report also provides an 

attempt to identify how business overcame barriers to resource efficiency while changing 

their business models and it provides some insight on the policy dimension of such 

transformational process. The empirical method of this report is based on content analysis 

of literature. It reviews a significant number of recent case studies per resource efficiency 

measure. 

 

The remainder of this introductory chapter is divided as follows. Section 1.1 presents a brief 

commentary to the topic of resource efficiency and sustainable value creation in business. 

This is followed in section 1.2 by some introductory ideas around the rationale to identify 

business models that contribute to achieving resource efficiency. Finally, in section 1.3 the 

content of this report is outlined. 

1.1. Resource efficiency and Sustainable Value in Business 

Global use of natural resources – such as metals, minerals, fossil fuel carriers, construction 

materials and biomass - has significantly increased over the past decades to reach levels of 

60 billion tons per year (Krausmann, Gingrich, Eisenmenger, Erb, Haberl, & Fischer-Kowalski, 

2009); (UNEP, 2012). The use of natural resources, such as food, soil, water, and air support 

the production and consumption system and the economy as a whole (Ayres, 1994).  

 

Businesses have proven to be both part of the problem as well as a part of the solution of 

the sustainability problem, and this may not be different for resource efficiency. More and 

more businesses face constraints between rising and less predictable prices in resource 

markets on the one hand and stagnating demand in many consumer markets on the other 

(Ellen MacArthur Foundation, 2013). It is commonly assumed that it is only in the last two 

decades that firms in extractive and transformation industries have adopted a more 

environmentally-friendly approach to manufacturing, including an efficient use of resources. 

But the origins of the process of ‘greening’ industrial processes in resource-intensive 

industries can be tracked a long way back in history. Albeit it is fair to establish that 

leadership in this field has been typically a behaviour developed and adopted by proactive 

actors in search of new sources of value creation (Diaz Lopez & Montalvo, 2012). 
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At the heart of the production and consumption system there are web technologies, 

operations, user practices, products, etc. to be transformed, or ‘greened’. An account of 

what ‘greening’ means is perhaps better understood at the intersection between business 

and the natural environment. Such interaction is of a systemic nature – constituting a 

complex, multi-directional, multi-actor, iterative process throughout the entire life cycle of 

products (Rosen, 1997). The figure below shows the interconnection between physical 

industrial processes which require converting natural resources and energy into products 

(goods and services) and waste. It also shows resource-related activities, from resource 

extraction to final consumption, and the role that natural processes have in the 

transformation and use of resources.  

 

FIGURE 1 RELATION BETWEEN THE PRODUCTION AND CONSUMPTION SYSTEM, USE OF RESOURCES AND THE 

NATURAL ENVIRONMENT. SOURCE: (MODIFIED FROM) ROSEN (1997), AFTER AYRES (1994) 

 

From a historical perspective, Rosenberg (1976) noted that modern economies have a wide 

range of options (measures) to exploit natural resources, based on the path-dependency of 

past technological change. A number of possibilities for substitution and exploitation of 

inputs for production have been long available, including:  

• Raising output per unit of resource input 

• Raising the productivity of the process of exploration and resource discovery. 

• Raising the productivity of the extractive process. 
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• Development of totally new materials 

• Development of techniques for the exploitation of lower-grade or other more abundant, 

resources. 

• Development of techniques for the reuse of scrap or waste materials 

 

Business claim to be moving beyond resource-intensive forms of production (McKinsey, 

2012), often framed as processes of greening of business (firms) – a process of incorporating 

environmental issues as a strategic component in long-term strategies and plans (Hart S. , 

1997); (Ledgerwood, 1997). Some authors go beyond greening, and claim that sustainability 

has become a proxy for quality management, reduction of energy and resource 

consumption, and higher efficiency and reliability (Porter & Kramer, 2011). 

 

The creation and appropriation of sustainable value (Hart & Milstein, 2003) in firms is one 

example of a strategic issue of growing importance among business and scholars alike. 

Notwithstanding, it remains a challenge identifying and prescribing specific business 

management and policy mechanisms which are conducive for achieving an efficiency 

paradigm in natural resources productivity and sustainability (Lovins & Hawken, 1999); 

(Boons & Lüdeke-Freund, 2013). One of the concepts which has been signposted with high 

transformational potential for a sustainable use of resources is that of ‘business models’, a 

topic introduced in the following section.  

1.2. Business models that support resource efficiency 

Business models are used to describe a series of components guiding companies in 

processes of value creation; that is the financial and organisational architecture of a 

business (Teece, 2010). There are great expectations of the role of new business models to 

support resource efficiency because of the promise of a wider uptake of eco-innovations 

contributing to the green economy (European Commission, 2011). Studies have highlighted 

the expected potential to create multi-billion euro markets in the EU and overseas and 

substantial environmental and economic benefits derived from a larger uptake and wider 

implementation of innovation in business models (COWI, 2008).  

 

Sustainability awareness as a source of value creation is being acknowledged among 

business stakeholders (including shareholders). Many top executives claim that corporate 

sustainability is driven by a combination of public pressures, regulation and securing a 

competitive position in the markets. Businesses are increasingly recognizing that the 

greening of their own business or value chain by improving resource productivity may 

increase both their short-term and long-term competitiveness and new markets creation 
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(Henriksen, Bjerre, Almasi, & Damgaard-Grann, 2012). A McKinsey survey among 2663 

companies identified actions beyond reputational management contributing to their return 

on capital (McKinsey, 2012). This survey found that a growing percentage of companies are 

currently engaged in implementing actions for the reduction of resource use in operations, 

with advantages for those identified as sustainability leaders. Changes to business models 

are considered (and strongly suggested) as an action area for companies in their strategies 

for increasing resource productivity and sustainable value creation (see figure below). 

 

FIGURE 2 SUSTAINABLE VALUE CREATION AND RESOURCE PRODUCTIVITY. SOURCE: MCKINSEY (2012) 

 

At the operational level, the re-design and implementation of green(er) business models 

involve a great deal of technological, organisational, behavioural, economic and institutional 

changes (Bocken, Short, Rana, & Evans, 2014). This is often done via the adoption of 

company-level measures that lead to decreased use of (natural) resources. Resource 

efficiency measures could be understood as the implementation of (technological and non-

technological) concepts, methods, tools, techniques and technologies applied by companies 

in order to reduce the resources needed for the manufacturing of goods or provision of 
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services.1 Unavoidably, when talking about resource efficiency measures we immediately 

fall into the realm of eco-innovations (Kemp, 2010; Ekins 2010).2 

 

Companies have diverse approaches to changing business models in respect of resource 

efficiency with differentiated approaches to innovation and change (Henriksen, Bjerre, 

Almasi, & Damgaard-Grann, 2012). The Eurobarometer (2011) survey identified a number of 

changes within European companies having implemented eco-innovations to become less 

material intensive.3 Most companies report purchasing of more efficient technologies (56%), 

followed by developing more efficient technologies in-house (53%), recycling practices 

(52%), improving the material flow in the supply chain (46%), material substitution (38%) 

and changes to business models (27%) in order to reduce material costs (Eurobarometer, 

2011). The results of this survey show that the ratio of material costs/total costs seem to be 

highly influential in company’s decisions to modify their business models, with up to 32% of 

surveyed companies reporting that they have changed their business model as a response 

to material cost reduction measures when the material costs exceed 50% (see Figure 

below). 

                                                      

 
1
 Polfree report D1.5 presents and overview of resource efficient measures. 

2
 One of the most accepted definitions of eco-innovation was provided by Kemp & Pearson (2008), within the context of 

the MEI project. These authors defined eco-innovation as: “the production application or exploitation of a good, service, 

production process, organisational structure, or management or business method that is novel to the firm or user and which 

results, throughout its life cycle, in a reduction of environmental risk, pollution and the negative impacts of resources use 

(including energy use) compared to relevant alternatives.” 
3
 The Eurobarometer survey on ‘attitudes of European entrepreneurs towards eco-innovation’ included responses from 

5,222 managers of SME’s in 27 EU countries in the period January-February 2011. Economic sectors included (NACE rev 

2.0): (A) agriculture, forestry and fishing; (C) manufacturing; (E) water supply, sewerage, waste management and 

remediation activities; (F) construction; and (I-56) food and beverage service activities. 
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FIGURE 3 PERCENTAGE OF EUROPEAN COMPANIES REPORTING CHANGES TO THEIR BUSINESS MODELS IN ORDER 

TO REDUCE MATERIAL COSTS (% OF FIRMS, N=5222). SOURCE: ELABORATED FROM EUROBAROMETER (2011) 

 

As noted by Kemp and van Dijk (2013), resource efficiency impacts mostly the factor of 

‘cost’ of business models.  

 

1.3. Structure of the report 

This section presented an introduction to the topic addressed in this deliverable report. The 

remainder of this report is distributed as follows: 

• Chapter 2 provides the theoretical framework, with resource efficiency measures (REM) 

and business model (BM) changes as main building blocks. This chapter also provides a 

brief introduction to the role of policy in promoting green business models. 

• Chapter 3 describes the data and methods used; 

• Chapter 4 presents the results of the comparative case study, consisting of an overview 

of cases per resource efficiency measure and an analysis of the related business model 

changes and the (institutional, market, organisational, behavioural and technological) 

barriers addressed.  

• Chapter 5 discusses the findings of the analysis of new business models to improve 

resource efficiency. This is complemented by a brief indication of the policy dimension 

thereof; 

17
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• Chapter 6 presents the conclusions, limitations of the selected approach and avenues of 

future research. 

 

Annex A contains an overview of the analysis of cases and Annex B provides figures as result 

of the analysis of cases on business model change and barriers addressed.  
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2. Theoretical framework 
Businesses are increasingly recognising the need to green their own business and value 

chains by improving resource productivity. One of the most cited benefits are increases to 

both their short-term and long-term competitiveness and new market creation (Henriksen, 

Bjerre, Almasi, & Damgaard-Grann, 2012). It has been suggested that new business models 

can generate resource efficiency gains and the eco-innovations required to improve it 

(Beltramello, Haie-Fayle , & Pilat, 2013). This transformational change can be achieved, for 

instance, by integrating service with product delivery, fostering resource management, and 

to effectively reduce material and energy consumption (COWI, 2008).  

 

In spite of the popularity of the terms ‘business model’ and ‘sustainable business model’, no 

accepted theoretical framework for business models for resource efficiency is available in 

the literature.4 The identification of business models that support resource efficiency 

requires a good understanding of the perception of sustainability value in business, 

processes of value creation and appropriation, the role of resources in manufacturing (and 

service) activities, and the power of business model change to bring about major 

sustainability transformations in the production and consumption system.  

 

The structure of this chapter is as follows. Section 2.1 discusses the novel field of business 

models, and provides an overview of main classifications, models and components. Section 

2.2 provides an overview of emerging literature about business models for sustainability, 

eco-innovation and resource efficiency. Finally, section 2.3 presents a brief discussion about 

the policy rationale for supporting the uptake of new business models for resource 

efficiency, based on government intervention for the removal of barriers. 

2.1. Business models, components and change 

In spite of its extensive use (and misuse) by company executives and scholars for over a 

number of decades, the term business model is considered a recent concept (Teece, 2010).5 

                                                      

 
4
 A literature search in Scopus using the term ‘business model’ in the title field produced 2,433 documents published in the 

period 2005-2014, including 1,087 academic manuscripts and 976 conference papers. Over 60% of the documents were 

published in journals in the field of computer sciences (755), management (688), and engineering (575); whereas only a 

fraction of them (around 5%) were published in environmental sciences (89) and energy (85) journals or conference 

proceedings. A literature search in the Scopus database using the term “sustainable business model’’ in the TITLE field 

rendered 33 published manuscripts in the period 2000-2014 (articles in academic journals). No articles included the term 

‘resource efficiency’ in the TITLE field. Search made on 15.04.2014.  
5
 For example, Linder and Cantrell (2001) explained this issue when the term is equaled to cost structure, revenue model, 

internet-enabled commerce relations, company offerings, etc. 
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Heavily informed by empirical literature analysing information technologies (IT) and 

consumer-product companies (Morris, Schindehutte, & Allen, 2005); (Osterwalder, Pigneur, 

& Tucci, 2005), a business model is a conceptual and analytical construct used to describe a 

series of components guiding companies in processes of value creation and appropriation 

(Lambert & Davidson, 2013).  

 

Theoretically, as noted by Morris et. al. (2005), the business model construct builds on ideas 

from business strategy (e.g. Porter 1985; 1999), resource-based view of the firm (Barney, 

1999), 6 transaction costs economics (Williamson, 1981), strategic network theory (Jaramillo 

2005), and cooperative strategies (Dyer and Singh, 1998). Business model literature has also 

been informed by enterprise architecture (Goethals et. al. 2004), economics of innovation 

(Schumpeter, 1936), and more recently by marketing studies (c.f. (Coombes & Nicholson , 

2012). 

 

It has been only since the mid-2000s that a number of scholars summarised empirical and 

theoretical work and proposed definitions and several classifications in terms of operational 

models and functions, components, and type of change in business models (Linder & 

Cantrell, 2001); (Shafer, Smith, & Linder, 2005); (Goethals, 2008); (Morris, Schindehutte, & 

Allen, 2005); (Lambert & Davidson, 2013).These elements are summarised in the following 

sub-sections. 

Operational models, functions and components 

The function of a business model in a company is primarily related to value creation in profit 

making organisations (Linder & Cantrell, 2001). Accordingly, a business model is 

‘operational’ when distinctive activities enable firms to fulfil specific functions in the overall 

logic of profit maximisation (see figure below). 

                                                      

 
6
 It is important to clarify the use of the term ‘resources’ in business model literature. Derived from the resource-based 

view of the firm, resources in business literature are often understood as ‘assets’. In environmental economics and 

engineering these are referred to as to those physical and non-physical inputs (natural resources, raw materials) to 

production (see Figure 1).  
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FIGURE 4 EXAMPLE OF AN OPERATIONAL BUSINESS MODEL. SOURCE: LINDER AND CANTRELL (2000) 

 

Several functions in business models have been identified in the literature, where the 

mechanisms for capturing value have been signposted as an essential guiding element (see 

Table below for an example). Additional functions of business models can be identified in 

the company’s marketing strategy and revenue mechanisms (Linder and Cantrell, 2000). 

They also have a strong impact for the creation of wider networks across their value chains 

supporting the market success of their offerings (Doganova & Eyquem-Renault, 2009). 

Functions also include activities for the definition of the structure and the architecture of 

the company (Goethals, 2008), and how this affect supply and value chain interactions, 

exchange relationships between resources and how much value can be created (Cox, 1999). 

In spite of the lack of consensus on the relation between business models and business 

strategy, there seems to be some agreement in the literature that a business model does 

not equal the company strategy (Shafer, Smith, & Linder, 2005) (Teece, 2010). Though 

business models can become embedded into the strategic planning and business plans of 

companies (Teece, 2010); (Chesbrough & Rosenbloom, 2002), especially in new business 

ventures (Morris, Schindehutte, & Allen, 2005). 
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Functions of a business model 

• Articulates the value proposition (i.e., the value created for users by an offering based on technology); 

• Identifies a market segment and specifes the revenue generation mechanism (i.e., users to whom 

technology is useful and for what purpose); 

• Defines the structure of the value chain required to create and distribute the offering and 

complementary assets needed to support position in the chain; 

• Details the revenue mechanism(s) by which the firm will be paid for the offering; 

• Estimates the cost structure and profit potential (given value proposition and value chain structure); 

• Describes the position of the firm within the value network linking suppliers and customers (incl. 

identifying potential partners and competitors); and 

• Formulates the competitive strategy by which the innovating firm will gain and hold advantage over 

rivals. 

FIGURE 5 A DESCRIPTION OF POSSIBLE FUNCTIONS OF A BUSINESS MODEL. SOURCE: CHESBROUGH & ROSENBLOOM 

(2002) 

 

The identification of functions in the core operational logic of the company to create value 

can be grouped into components of a business model (Morris, Schindehutte, & Allen, 2005). 

The literature reports different categories of components (Osterwalder A. P., 2009); 

(Doganova & Eyquem-Renault, 2009), and it is possible to identify four generic categories, 

namely: supply chain (SC), customer interface (CI), financial model (FM) and value 

proposition (VP) (Boons & Lüdeke-Freund, 2013) (Figure 6). The business model canvas 

(Osterwalder & Pigneur, 2010) is probably the best known example of a representation of a 

business models (Figure 6). Osterwalder & Pigneur provide a simple and intuitive tool to 

describe and think through the different elements of a business model.7 The Business Model 

Canvas consists of nine basic building blocks covering the four main components described 

above. 

                                                      

 
7
 It is important to note that these authors use examples from companies which are located upstream of the value chain, 

where the customer and the client are often the same entity.  
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FIGURE 6 FOUR CATEGORIES OF COMPONENTS IN THE BUSINESS MODEL CANVAS. SOURCE: OSERWALDER & PIGNEUR 

(2010) 

 

It has been asserted that companies should be consistently looking and considering 

improvement to business models, particularly those that are difficult to imitate and that 

bring added value to customers (Teece, 2010). Changes to business models often affects 

more than one of their components, a topic which is further discussed in the following sub-

section. 

Business model change 

While most of the review literature above has focused their attention on conceptualisations, 

business model components (and business model innovation) (Lambert & Davidson, 2013 

for a recent review), a central concept in this Polfree report is that of business model 

change.8 Linder and Cantrelli (2000) suggests that while an operating business model is the 

                                                      

 
8
 The literature on business models extensively refers to the term ‘business innovation’ with different meanings and 

several areas of application. According to a number of authors, innovation becomes business model innovation when two 

or more elements of a business model are “reinvented” to deliver value in a new way (Lindgardt, 2009). A common 

description of innovation in a business model is associated to changes in product, service, or technological innovation or 

K
e

y
 P

a
rt

n
e

rs

A
ct

iv
it

ie
s

V
a

lu
e

 p
ro

p
o

si
ti

o
n

Cost Structure

A
ss

e
ts

R
e

la
tio

n
s

C
h

a
n

n
e

ls

S
e

g
m

e
n

ts

Revenue Streams

SC

V
P

CI

FM



POLFREE          Deliverable D2.4 
Policy Options for a Resource-Efficient Economy 

 

 

 

 

PU Page 27   

 

organisation’s core logic for creating value, a change model goes one step further at 

describing how an organisation will change over time to remain profitable in a dynamic 

environment. 

 

Manifold explanations and categories of change have been provided in the literature. These 

range from realisation, renewal, extension and journey (Linder & Cantrell, 2001), to 

adjustment, adoption, improvement, and actual redesign (Schalteger et. al. 2012).9 Despite 

conceptual and theoretical differences, what is clear is that business model change is a 

gradual process involving modifications in particular components (see figure below). 

 

 

FIGURE 7 BUSINESS MODEL CHANGE. SOURCE: OWN ELABORATION 

 

                                                                                                                                                                     

 
changes beyond single-function strategies, such as enhancing the sourcing approach or the sales model (c.f. Joller, 2012), 

marketing channels or the value proposition itself (e.g. Chesbrough 2010). While acknowledging the value of business 

models as innovations (supporting technological innovation) in order to capture value, Teece (2010) noted that improvents 

in the manufacturing processes will usually not require business model innovation. Value can be captured by price-cost 

arrangements or by expanding markets or market shares.  As it will be noted later in this report, achieving resource 

efficiency requires both innovation and (technological and non-technological) change, especially in downstream B2B 

configurations. Focusing only on innovation (as suggested in Deliverable D1.1) would constrain the analytical and empirical 

work intended in this project deliverable, as it run the risk of mostly looking at examples upstream the value chain, close to 

the consumer (as it is commonly the case in business model literature). Therefore, the focus of this report will be on 

change, considering this as a more general and comprehensive term in view of resource efficiency measures, which may 

include different forms of innovation (as defined in the Oslo Manual, OECD 1997) and eco-innovation (as defined by Kemp 

2010 and Ekins 2010). 
9
According to Schaltegger et al (2012), business model adjustment refers to changes of only one (or a minor number of) 

business model element(s), excluding the value proposition; i.e. modifications of customer relationships, business 

infrastructure, or the financial pillar alone constitute adjustments. Business model adoption refers to changes that mainly 

focus on matching competitors’ value propositions. This requires changes to products and/or services, but sometimes also 

parts of the customer relationships pillar and the business infrastructure as these elements can be part of the value 

proposition as well. Business model improvement takes place, put simply, when most of the business model elements are 

changed. That is, simultaneous changes of a major number of elements, such as customer relationship approaches, 

infrastructure elements such the business network, and the financial logic are required to replace an existing model. 

Finally, business model redesign exists when an improvement leads to a completely new value proposition. 
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The specific elements that can be modified in a business model can be best described at the 

level of components. A pragmatic approach to change in business models may suggest that 

it does not necessarily imply fundamental revisiting of value propositions. Changes can also 

occur when improving production processes or reconfiguring organizational structures. For 

instance, introduction of an added service to a product or offering leasing instead of selling 

a product induces a change in value proposition, but also will result in a change in the 

customer interface and probably the financial model as well. 

 

 

FIGURE 8 BUSINESS MODEL CHANGE – SPECIFIC ACTIVITIES OR FUNCTIONS . SOURCE: MODIFIED FROM LINDER AND 

CANTRELLI 2000 

 

The review presented in the preceding section focused on providing key messages around 

conceptualisations of business models, mostly focusing on value creation and customer 

interactions. In the following section the authors of this report provide an overview of the 

even more novel field of business models for resource efficiency.  

2.2. Business models supporting resource efficiency 

The quest for value creation derived from sustainable development under the motto “more 

with less” is one of the biggest conundrums of modern business activities. As noted in the 

introduction to this report, business awareness of the value of sustainability has increased. 
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More importantly, business models that support resource efficiency have been signposted 

as a critical component for achieving a win-win situation in the relation of business and the 

natural environment. Hence a better understanding of how resource efficiency can be 

incorporated in processes of value creation in companies is a critical conceptual element of 

this report.  

 

The following paragraphs present a discussion of the meaning of sustainability value in 

business, followed by a brief introduction to sustainable business models and a summary of 

the available literature on business models for resource efficiency. The section finalises by 

presenting a conceptual model that integrates sustainability value, resource efficiency 

measures and business models.  

Sustainable value in business 

The traditional view of value creation and capture in business literature has been seen as an 

equivalent to sustaining a firm’s profitability over long periods of time.10 For over two 

decades, the quest for sustainable value creation in business configurations and plans has 

been located at the interplay of strategies for greening and for sustainability (see Figure 9).  

                                                      

 
10

 It was precisely Porter who helped to popularization of the term sustainable competitive advantage in his 1996 article 

‘What is strategy’. This author claimed that sustainable competitive advantage is derived from a firm’s unique competitive 

position, clear tradeoffs and choices vis-à-vis competitors, activities tailored to the firm's strategy, a high degree of fit 

across activities, and, a high degree of operational effectiveness. However, none of the previous attributes were related to 

natural resources, environmental sustainability or to sustainable development, a situation which has created a great deal 

of confusion in business literature dealing with sustainability as a source of value creation. 
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FIGURE 9 BUSINESS STRATEGIES FOR GREENING AND FOR SUSTAINABILITY. SOURCE: HART AND MILSTEIN (1999) 

 

Strategies for greening firms focus on existing products, processes, suppliers, customers and 

shareholders following incremental improvements rationalizing industry (Hart & Milstein, 

1999). Unfortunately, to date, there is no compelling agreement on what specific elements 

or standards make a product or a process green.11 Take for example the case of information 

technologies, in particular, of microprocessors – often considered a prime example of a 

weightless, cost-effective, resource efficient offering of high (sustainability) value and utility 

– e.g. in (Shireman, 1999). But environmental life cycle analysis of microprocessors showed 

that this is one of the most resource-intensive modern technologies. The estimated 

resource consumption of a 2 gram, 32MB microprocessor has been estimated at much 

higher rates than traditional goods (Williams, Ayres, & Heller, 2002).12 Hence, an academic 

                                                      

 
11

 A review of greening of industrial processes is found in the work of Graedel and Howard-Greenville (2005). The literature 

of greening products is scattered and ample in focus, as it is often industry and domain specific. In order to provide an 

illustration, a comprehensive method for green product development is provided by Miller (2009) whereas Boons (2002) 

provides a useful framework to greening product chain management.  
12

 In this regard, Williams et al (2001) explain: The total weight of secondary fossil fuel and chemical inputs to produce and 

use a single 2-gram 32MB DRAM chip are estimated at 1600 g and 72 g, respectively. Use of water and elemental gases 
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and empirical challenge remains to address real ‘sustainable products and services’ (van den 

Bergh, Truffer, & Kallis, 2011), which can provide the company with a unique source of 

profitability and competitive advantage in the market (Hart and Milstein 2003). 

 

Deriving value from sustainable development is an even greater challenge for companies 

(Dyllick & Hockerts, 2002). Hart & Milstein (1999) argued that sustainability strategies in 

business should be focused on radical change of emerging technologies, markets, partners, 

customers and shareholders. Stuart Hart (1995) highlighted the shortcomings of 

management theory by not recognising that the natural environment was also a source of 

competitive advantage. This author proposed a natural-resource-view of the firm rooted in 

the development and use of resources and capabilities that facilitate environmentally 

sustainable economic activities.13 The basic conceptual framework proposed by Hart (1995) 

further developed in Hart and Milstein (1999; 2003) has served as inspiration for linking 

sustainable value and competitive advantages to dynamic innovation capabilities, firm 

resources and profitability (e.g. in (Kleef & Roome, 2007). Hart (1995) proposed three core 

or strategic capabilities that would enable a more environmentally friendly economic 

activity of firms: pollution prevention, product stewardship and sustainable development. In 

subsequent work he added the category of cleaner technologies (Hart and Milstein, 2003) 

and included a strategy tool for the creation of sustainable value in firms.14 A special 

characteristic of these resources and capabilities is their ‘interconnectedness’ in terms of 

                                                                                                                                                                     

 
(mainly N2) in the fabrication stage are 32000 and 700 g per chip, respectively. The production chain yielding silicon wafers 

from quartz uses 160 times the energy required for typical silicon, indicating that purification to semiconductor grade 

materials is energy intensive. Due to its extremely low entropy, organized structure, the materials intensity of a microchip is 

orders of magnitude higher than that of “traditional” goods. 
13

 In spite of the explicit use of the term, resources in the resource-based view of the firm hardly ever refer to natural 

resources. Resources refer to valuable, non-substitutable elements which are of tacit nature (casually ambiguous), socially 

complex and firm-specific. Examples of resources described by Hart (1995) are physical and financial assets, employee’s 

skills, and organizational processes (e.g. continuous improvement, shareholder integrations, and shared vision). In this 

body of literature (and subsequent use in business models), physical resources are often considered to be embedded in 

assets, such as machinery and equipment (e.g. software/hardware combination), and they can be easily acquired in the 

market. Additional examples of assets in business model literature are included in Figure 8. In Hart’s original work of 1995, 

natural resources as a source of competitive advantage could be achieved by means of gaining exclusive access to 

important, but limited resources (e.g. raw materials). In subsequent work, Hart and Milstein (2003, p. 58) recognized that 

resource efficiency and pollution prevention were crucial for achieving sustainable development (a global driver of 

sustainability), and provided some illustrations of the resource transformation of Dupont in the 1990s. 
14

 For these authors, sustainable value represented a set of firm’s strategies and practices with the ultimate aim to link 

global-scale drivers of sustainability to those of firm’s shareholder value creation. The authors proposed the use of the 

proposed model as an strategy planning tool for the analysis of returns on investments in sustainability (sustainable value). 

Such analysis can potentially lead to the identification of current short term results (for managing today’s business while 

creating tomorrow’s technology and markets) or future growth and in-house/external capability building (for helping 

identifying current and prospective business models and technologies). However, no empirical validation of such a tool has 

been provided in the literature. 
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path dependency (particular sequences of accumulation) and ‘embeddedness’ or the 

difficulty to deploy new resources without the use of previous ones.  

 

Sustainable value in firms is a strategic issue which impact business model configurations 

(Hart and Milstein, 2003) and whether it pays to be ‘green’ depends on the perceived value 

of sustainability (Ghisetti & Rennings, 2014). Value is contingent to variations on the 

economic return of a certain environmental or social performance depending on weather 

cost-driving or profit-driving measures have been chosen in the configuration of sustainable 

business models (Schaltegger, Ludeke-Freund, & Hansen, 2012). The latter is a topic 

discussed in the previous section. 

Sustainable Business models 

Shaltegger, el. al. (2012) noted that the available literature is not yet comprehensive enough 

to sufficiently answer what is a sustainable business model. The need to design and make 

operational sustainable business models is high, since these constructs can serve as an 

agent to coordinate technological and social innovation with system-level sustainability 

(Bocken, Short, Rana, & Evans, 2014). More critically, business models are considered to be 

a very important part of how eco-innovation is brought to the market and diffused 

(Beltramello, Haie-Fayle , & Pilat, 2013). 

 

Notwithstanding that, the available work on sustainable business models is explorative and 

conceptual in nature (c.f. (Stubbs & Cocklin, 2008). Jing and Jiang (2013) present a 

conceptual paper on what makes a green business model for eco-innovation (in term of 

product-service systems), where the main proposal was to see a sustainable business model 

as being operationalized in four components, sustainability value in terms of triple bottom 

line, one core logic (value creation and value appropriation) and two levels of 

transformation (business strategy and operational management) – see figure above. 
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FIGURE 10 A SCHEMATIC REPRESENTATION OF A SUSTAINABLE BUSINESS MODEL. SOURCE: MODIFIED FROM JING 

AND JIANG (2013), AFTER OSTERWALDER (2010) 

 

More recent work is still conceptual, and primarily focused on the role of business models 

supporting the uptake of sustainable innovations (c.f. Boons and Ludeke-Freund, 2013). The 

review work of Boons and Ludeke-Freund (2013) sees sustainable business models as 

“market devices” (Doganova & Eyquem-Renault 2009, after Callon et. al. 2007), helping the 

uptake of sustainable innovation. They also asserted that business models (as an analytical 

and conceptual construct) should be linked to the study of sustainable innovation in order 

to identify possibilities to create sustainable value (sustainable value proposition). For these 

purposes, the authors suggested that business-stakeholder dialogues were needed in order 

to identify acceptable trade-offs between optimal product and service performance (e.g. 

convenience, low cost) and improved social and environmental effects (e.g. 

dematerialisation, better working conditions). These authors concluded by proposing a 

research agenda around this topic and suggested a series of normative requirements for 

successfully marketing sustainable innovations. These authors also argued that the key to 
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sustainable value creation was to identify adequate linkages between models of change as a 

key instrument to support sustainability-oriented business. 

 

Because of the emerging nature of this field, the information presented above fails to 

provide sufficient arguments and evidence about resource productivity or resource 

efficiency in relation to business models. While acknowledging the contribution of the brief 

literature review hitherto presented, the following section attempts to provide a 

comprehensive summary of specific theoretical and empirical work on business models for 

resource efficiency. 

Business models supporting resource efficiency 

In spite of the upsurge in academic and policy interest in analysing review efficiency as a 

source of value creation, it is difficult to identify specific work about resource efficiency in 

the literature relating to business models for sustainability. It is equally difficult to identify 

elements (and components) supporting change by means of the introduction of resource 

efficiency measures. 

 

Boons and Ludeke-Freund (2013) noted the relevance of having adequate business models 

that support sustainability as a way to reduce the negative social and ecological impacts 

based on three classic articles of sustainability management literature, briefly summarised 

in the subsequent lines. Schainberg (1980) noted that distorted business models increase 

workforce productivity at the same time they amplify exploitation of natural resources. The 

work of Hart and Milstein was extensively discussed in preceding sections. It is focused on 

business strategies for sustainable value creation and anticipate the role of business models 

in processes of transformation (Hart and Milstein, 2003).15 For Lovins et. al. (1999) resource 

productivity is an elementary step for achieving profitability in the context of natural 

capitalism.16 According to these authors, a dramatic increase of the productivity of natural 

resources (and hence, the creation of a positive effect on profitability) can be located at the 

intersection of two strategies: implementation of system-thinking in design (e.g. lean 

manufacturing, product redesign) and adoption of innovative technologies (and in particular 

resource-efficient technologies). In addition, these authors suggested the following 

                                                      

 
15

 Albeit Hart never discussed what elements in a business model should change in order to allow processes of value 

creation in different components or activities.  
16

 Lovins and peers argue that natural capitalism is what capitalism would become if natural capital would be properly 

valued. These authors suggested that building on advance techniques for resource productivity it is possible to protecting 

the biosphere while creating profits and business competitiveness.  
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subsequent strategies (for achieving natural capitalism): redesign production according to 

biological models (e.g. closed loop manufacturing), changes to business models (e.g. switch 

to solutions-based offerings, such as service leasing) and reinvest in natural capital (e.g. 

investment in ecosystem services). 

 

Unfortunately, the pioneering work introduced above does not provide details about how 

business models for sustainability actually support resource efficiency, what typical 

configurations can be identified or how business model change can be coupled with specific 

resource efficiency measures. Some basic insights on business model for resource efficiency 

can be located in the very recent review work of Bocken et. al. (2014), the short conceptual 

paper of Shulte (2014), the study of Nordic Innovation on green business models (Henriksen, 

Bjerre, Almasi, & Damgaard-Grann, 2012), the European Commission report on innovative 

business models with environmental benefits (COWI, 2008), and the empirical analysis of 

Halme et. al. (2007). These documents constitute the available literature informing the 

content of this section, especially in terms of classifications and prospects for business 

model change. 

 

The study of (Henriksen, Bjerre, Almasi, & Damgaard-Grann, 2012) identifies two main types 

of green business models: incentive models, that create incentives for customers to use 

resources more efficiently, and life-cycle models, that focus on the greening of a companies’ 

value chain. Bocken et. al. (2014) identified eight categories or archetypes of sustainable 

business models, including four directly related to resource efficiency: maximise material 

and energy efficiency, create value from waste, substitute with renewables and natural 

processes and deliver functionality rather ownership. These authors analysed the benefits of 

these models in terms of value proposition (e.g. turning waste into value), value creation & 

delivery (e.g. process innovation for sustainable use of resources) and value capture (e.g. via 

cost reductions). An example is provided in the figure below for the category of ‘maximise 

material and energy efficiency’. 
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FIGURE 11 A SUSTAINABLE BUSINESS MODEL ARCHETYPE OF MAXIMISE MATERIAL AND ENERGY EFFICIENCY. 
SOURCE: ADAPTED FROM BOCKEN ET. AL. (2014) 

 

The empirical work of Halme et. al. (2007) suggested that the ‘material efficiency as 

additional service’ and ‘management service for material flows’ were the most viable 

business models. Two preconditions for economic viability were identified. First, the 

technology level of the offering needs to be relatively stable in order to be multiplied across 

several facilities. Second, the willingness of potential clients to adopt it may depend on their 

size and profitability, being medium size enterprises more likely to become adopters. Similar 

messages can be found in the work of Stahel (2007), COWI (2008) and Halme et. al. (2007). 

All of these sources identified material efficiency services (e.g. resource management 

services) and product-service extensions as very promising business models leading to high 

environmental benefits (beyond a factor 4 of material reduction). Finally, in spite of not 

providing any description of how it constitutes a business model, Schulte (2013) builds the 

business case of the circular economy as one of the most radical approaches around 
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resource efficiency. Without providing a categorical observation derived from the study of 

these references, it may seem that these sources have not sufficiently focused on resource 

efficiency downstream the value chain (e.g. resource extraction). 

 

From the review presented above it is possible to identify a number of messages to 

elaborate a conceptual model to support the analysis of the perceived change in business 

models supporting resource efficiency. This model is presented in the following sub-section. 

A conceptual model of change in business models supporting resource efficiency 

The available literature suggests that the (re-) design and operationalisation of business 

models for resource efficiency could be understood as a systemic process of change. It also 

shows that sustainable value creation occurs at the company level, leading to an efficient 

use of (natural) resources. Given the lack of definition available in the literature, such 

conceptualisation could serve as a working definition of ‘business models supporting 

resource efficiency’. When referring to specific activities or approaches to promote 

sustainability-related change, the reviewed literature tends to use an interchangeable use of 

the terms strategies, concepts, and eco-innovations. In the context of this Polfree report, 

these terms should be considered as ‘measures’ for achieving resource efficiency.  

 

As previously noted, resource efficiency measures (REM) can be understood as the 

implementation of (technological and non-technological) concepts, methods, tools, 

techniques and technologies applied by companies in order to reduce the resources needed 

for their goods or services.17 Summarizing the literature presented in the previous section, a 

classification of business model categories and resource efficiency measures is presented in 

the table below.  

                                                      

 
17

 POLFREE Deliverable 2.1 offers a preliminary list of concepts for promoting resource efficiency, with different levels of 

applicability (e.g. production system, company, industry, National economies, etc). The aforementioned report considers 

the following concepts as those bearing a high plausibility of pathways of change:  waste prevention, extended producer 

responsibility, supply chain management, weak sustainability, strong sustainability, eco-innovation, green growth, green 

economy, cleaner production, eco-efficiency, and pollution prevention pays. However, in D1.5, not all these concepts can 

be associated to business-level activities (e.g. directly affecting the implementation of REMs in operations or production 

systems). Polfree D1.5 adds to the previous list and provides a classification of resource efficiency measures consistent wih 

the categories presented in Table 1. This report also provides a more comprehensive overview of the rationale of the 

implementation of resource efficiency measures in companies. 
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Category of 

BM 

Eco-innovation 

or Strategy 

Example of Resource 

efficiency measure (REM) 

Additional references 

Life cycle-

focused 

Industrial 

ecology 

Industrial symbiosis 

Remanufacturing 

(Chertow, 2000) 

(Savaskan, Bhattacharya, & Van Wassenhove, 2004) 

Radical re-

design 

Circular economy  (Ellen MacArthur Foundation, 2013) 

Cradle to Cradle (C2C)  (Braungart , McDonough , & Bollinger, 2007) 

Green chemistry (Anastas & Breen, 1997) 

Operations-

focused 

Process 

integrated 

measures 

Pollution control  (3M & UNEP, 1982) 

Cleaner production  (UNIDO, 2009) 

Eco-efficiency (WBCSD, 2000) 

Management 

measures 

Green Supply Chain 

Management 

(Sarkis, Zhu, & Lai, 2011) 

Energy efficiency 

management (in 

production) 

(Bunse, Vodicka, Schönslebe, Brulhart, & Ernst, 2011) 

Environmental 

management systems 

BS7750, ISO14001 

Product-

focused 

Goods-focused Green products  (Miller, 2009) 

Greener products 

Service-focused Green services  (Halme, Anttonen, Kuisma, Kontoniemi, & Heino, 2007) 

Service substitutes  (Tan, Matzen, McAloone, & Evans, 2010) 

Product-service 

systems 

Product related services (Tukker & Tischner, 2006) 

Advice/ consultancy 

Product lease 

Product renting or sharing 

Product pooling 

Pay-per-service unit 

Activity management 

Functional result 

TABLE 1 OVERVIEW OF CATEGORIES OF RESOURCE EFFICIENCY MEASURES. SOURCE: OWN ELABORATION BASED ON 

LITERATURE REVIEW 

 

At the practical level, for the analysis of examples in the “life-cycle’ and “operations-

focused” categories derived from companies, it is pertinent to have an idea how the 

adoption of resource efficiency measures may be implemented in key blocks of the 

manufacturing and support systems of firms. Further, it is helpful to understand their 

relationship to business model components. A schematic representation of these 

relationships is depicted below. Basically, Figure 12 represents the different operations in a 

firm, at the levels of the facility and support systems (See also Figure 1).  
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FIGURE 12 SCHEMATIC REPRESENTATION OF POSSIBLE AREAS OF INFLUENCE OF BUSINESS MODEL 

COMPONENTS AT THE LEVEL OF THE FIRM AND FACILITY. SOURCE: MODIFIED (GROOVER, 2003) 

 

Acknowledging the simplicity of the exercise performed in this paragraph, it is possible to 

elaborate a basic description of the expected relationship between resource efficiency 

measures in terms of components of a business model. The figure above highlights that 

there is no linear relation between components in business models and the architecture of a 

manufacturing firm. This illustration also shows the business models have a moderate 

relation to manufacturing systems as a whole (especially the customer interphase). It also 

shows that operations and natural resources at the firm level (often neglected) are part of 

key activities and key resources, where the focus of resource efficiency measures can be 

located. In terms of the latter, product-focused measures seem to be more relevant for the 

customer interphase component as they are likely to contribute to value capture. 

Operations-focused measures are likely to impact on the supply side component of business 

models, as these are related to value creation. Life-cycle measures seem to have an impact 

on both supply and demand components, and in particular to the core element of value 

proposition because they imply radical product and system re-design.  
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Following on from the above, as noted by Kemp and Van Dijk (2014), innovation and change 

in resource efficiency can be conceptualised as improvements of what already exists, a new 

product or service or a new system. The following figure presents an illustration of the ideal 

scope and degree of change which could be achieved by eco-innovations (EIO, 2013).18  

 

 

FIGURE 13 DEGREE AND SCOPE OF CHANGE OF ECO-INNOVATION FOR RESOURCE EFFICIENCY. SOURCE: EIO (2013) 

 

                                                      

 
18

 In the context of this Polfree report, eco-innovations leading to resource efficiency gains would constitute resource 

efficiency measures. 
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Building on the concepts hitherto presented, Figure 14 represents a basic conceptualisation 

of the conceptual model guiding the analysis presented in this work. 19
 Derived from the 

review above, the authors of this report understand business model change for resource 

efficiency in terms of improvements to activities within specific building blocks of the 

business model, by means of the implementation of resource efficiency measures. From an 

analytical perspective, identifying the scope of change in terms of actors involved in the 

vertical axis in Figure 14 could be derived number of actors ‘involved’. In relation to the 

degree of change, incremental vs radical improvements can also be identified in the 

horizontal axis of the figure, albeit it would be difficult to express a relation beyond the VP 

component (as ideally the value proposition would be the radical offering in the market).  

 

FIGURE 14 CONCEPTUAL MODEL: CHANGES IN BUSINESS MODELS SUPPORTING RESOURCE EFFICIENCY. SOURCE: 

OWN ELABORATION, BASED ON OSTERWALDER ET AL 2005 AND O’BRIEN AND MIEDZINSKI (2013) 

 

The distinctive elements of the conceptual model above are as follows: 

                                                      

 
19

 This conceptual illustration is used in subsequent chapters to summarise the findings of the review work of this Polfree 

report. As it will be later noted in the analysis presented in this report, it is possible to narrow down the analysis within the 

category supply chain to internal processes (IP) when changes are only focussed on operations within the company 

(activities and resources/assets), as these are more likely to affect resource productivity. 
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1. Business model changes in the value proposition (VP) category consist of changes in the 

value embedded in the product/service offered to the customers. Changes to the value 

proposition can lead to new offerings to customers, often eco-innovations, for instance 

delivering a – resource efficient – service to the customer instead of just a product. 

Examples are offering customers biodegradable, decomposable and reusable products, 

offering functionality as a service rather than the product, offering customers added 

value services in addition to the product or offering ‘green produced’ products (Kristian 

Henriksen, 2012). 

2. Business model changes in the supply chain (SC) category include changes in key 

activities and key resources and the structure and management of upstream 

relationships with suppliers (key partners). Resource efficiency measures in the supply 

chain can for instance lead to improved utilisation of core (natural) resources, new 

partner networks resulting in eco-efficient production and reduction of the impact of 

production on the environment. In order to lower environmental impacts key REMs can 

include for instance recycling, reuse of waste and generation and use of renewable 

energy. Resource efficiency measures with regards to key resources can relate, for 

instance, to environmental aspects taken into account when sourcing material resources 

for production. By basing the resources required for production on renewable and non-

scarce materials, a company can secure a stable supply. A relevant observation is that 

changes in assets configurations (e.g. resources embedded in machinery and equipment) 

do not necessarily imply that the ratio of resource use (resource productivity) is 

efficient. Examples of a changes in key partners are realising stable sourcing by setting-

up close relations with preferred suppliers and establishing new relationships with 

suppliers, and sometimes even competitors, to realise stable and cost-efficient take-

back mechanisms. We denote supply chain business model changes that are only 

focussed on internal processes within one company with internal process (IP).  

3. Business model changes in the customer interface (CI) category comprise changes in 

structure and management of downstream relationships with customers. Customer 

interface changes can for instance lead to induction of eco-friendly consumption 

behaviour and green product logistics. Examples are leasing products or packaging to 

customers or services as add-ons to their existing products or providing product service 

systems. This extends the customer relationship from the sales phase to the use and 

reuse phases. Closer customer relationships result in opportunities for customer driven 

innovation and mutual trust as well as the possibility to increase sales when the product 

is taken back.  

4. Business model changes in the financial model (FM) category contain changes in 

associated cost and revenue structures. Changes in the financial model can include 



POLFREE          Deliverable D2.4 
Policy Options for a Resource-Efficient Economy 

 

 

 

 

PU Page 43   

 

revenue models that stimulate greener usage. Changes in cost and revenue structures 

can for instance be induced by changing the focus on how to source from surplus 

materials, designing recyclable products, adding services to products or creating take-

back mechanisms for reuse of products or components. These are seen as a valuable 

strategic choice for cost reductions taking into consideration the rising prices of virgin 

material resources generated by their global depletion. Cost structures can also be 

changed by improving the efficiency of the production process.  

 

In terms of the last point above, some effects can be anticipated in terms of the cost 

structure and revenue model in business models. The available evidence suggests that, 

irrespective of any possible environmentally-related benefits derived from business model 

(re-)design, the definitive factor proving the business case of resource efficiency seems to 

be associated to the cost-effectiveness of the implemented measures (c.f. (Schaltegger, 

Ludeke-Freund, & Hansen, 2012).  

 

Clearly, an area of prime interest in Polfree is related to radical change in resource 

efficiency, ideally at the system-level. It is possible to anticipate the possibility that existing 

business models can exert change along the vertical axis at the levels of products, services 

and technologies (possible of radical nature in the vertical axis), and perhaps to exert some 

influence beyond B2B interactions. It is less clear how the implementation of resource 

efficiency measures may impact on the architecture of companies and value chains, and 

how these changes may contribute to value. However, it is unlikely that these changes can 

be perceived at the systemic-level. This observation is based on the results of recent surveys 

in the cleantech industry, which have highlighted the difficulties of early-market eco-

innovations to promote changes at the level of socio-economic systems (Diaz Lopez & 

Montalvo, 2011). The EIO (2013) provided a similar message by recognising that although 

system-innovation is highly desirable, most eco-innovations concentrate at the level of 

individual technologies and products (EIO, 2013). Part of the explanation for this lock-in 

effect is based on the presence of barriers to the wider uptake of these measures (Kemp & 

Soete, 1992).  

 

The role of policy for the removal of barriers to resource efficiency is the topic covered in 

the following section. 

2.3. Barriers and the role of policy 

The primarily role of policy is to address failures in the market and in the enabling 

environment in order to remove barriers hampering the achievement of policy goals. 
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Business barriers to resource efficiency could be understood as internal and external 

negative stimuli hampering the innovation activities of companies towards an efficient use 

of resources, including changes to business models.  

 

There are different sorts of barriers that limit the course of action of companies to improve 

their resource efficiency. Throughout the years, multiple studies have examined these 

concrete business barriers in the context of sustainable innovations and eco-efficiency 

measures. Based on these studies, POLFREE Deliverable D1.5 (POLFREE_D1.5, 2014) has 

defined and described five main categories of barriers, primarily based on those of Weber 

(Weber, 1997) and a number of studies from the fields of eco-innovation and environmental 

technologies. These barriers and their definitions are presented in the table below. 

 

Barrier Type Definition Examples 

Institutional Barriers caused by (e.g. political) 

institutions 

Regulations and laws, fiscal measures, 

conditions for investment 

Market Market conditions, economic 

climate, value network conditions 

Monopolies, lack of information, subsidies, 

supplier leverage, relative cost of labour, 

materials and energy, etc. 

Organizational Firms as social systems influenced 

by goals, routines, organizational 

structures, etc. 

Company strategy or focus, lack of funds, lack 

of CSO, etc. 

Behavioural Individuals’ values and attitudes 

within companies 

Lack of attention, lack of perceived control, 

lack of information, risk averse nature of 

existing market actors
20

, etc. 

Technological Insufficient or too costly 

technology 

Lacking equipment or other tools, 

undeveloped technology from the market, 

unable to support technology, etc. 

TABLE 2: MAIN CATEGORIES OF BARRIERS TO RESOURCE EFFICIENCY (POLFREE_D1.5, 2014) 

 

Traditional barrier models are based on the implicit assumption that improvements to the 

current situation – in this case the improvement of a company’s resource efficiency – stem 

from ‘positive’ action, such as substituting old production capital with new resource 

                                                      

 
20

 Innovation often stems from a new market entrant or minor player seeking to gain market share, and is then 

adopted by larger actors if successful. 
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efficient production capital, to reach an objective and normative desired level of resource 

efficiency. In reality, however, resource inefficiencies often exist because companies 

continue within a business-as-usual approach. For example, 51% of European SMEs are 

stating that they comply with environmental legislation but do not wish to go beyond these 

requirements (Eurobarometer 2013). Therefore, it is important to view the topic of barriers 

and their removal from the broader perspective of the enabling environment supporting 

innovation and change (Coenen and Díaz López, 2010), a systems view to resource 

efficiency. A system perspective to resource efficiency implementation can enable 

companies to completely restructure their business model, operations and offerings in such 

a way that large resource efficiency potentials can be achieved.  

 

As noted by Kemp and van Dijk (2014), barriers may be relatively concrete or more systemic, 

having to do with non-alignment of existing technologies, regulations, user patterns, 

business models, infrastructures and cultural discourses. In the Polfree project, a barrier is 

not considered a concrete obstacle on the road to resource efficiency that can be removed. 

Instead, the project views barriers as a web of constraints that stems from the co-evolution 

of (eco)innovation, institutions and markets (Kemp & Soete, 1992). The web of constraints is 

not confined to the barriers within one company, it also extends to the constraints of its 

enabling environment, namely the innovation system and the industrial system (see figure 

below). 
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FIGURE 15 WEB OF INSTITUTIONAL, MARKET, ORGANISATIONAL, BEHAVIOURAL AND TECHNOLOGICAL 

BARRIERS. SOURCE: (POLFREE_D1.5, 2014) 

 

The web of constraints is not always recognized by companies. What companies perceive as 

one barrier is often the culmination of multiple constraining factors. Balancing such 

interconnectivities is a real challenge within a business and one that can create paralysing 

inaction on resource efficiency, especially when operational day-to-day demands are 

factored in. Optimal resource efficiency would seem to rely on all factors being balanced in 

decision making and yet such practical challenges often means movement towards greater 

business resource efficiency is compromised ( AMEC Environment & Infrastructure; Bio 

Intelligence Service, 2013). 

 

Section 9.3 of POLFREE deliverable 1.5 (POLFREE_D1.5, 2014) also provides a preliminary 

reflection about the role of policy for the removal of barriers based on the review and 

evidence hitherto presented. Market-based instruments are deemed to be useful if one 

knows which changes to the market incentive system will change the behaviour of actors in 

the direction of more sustainability. Regulatory instruments in combination with economic 

incentives are likely to be most appropriate for technology forcing. Companies may strive 

for resource efficiency in that case since it ultimately lowers costs and enhances 
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competitiveness. Policy measures are for instance: pollution control legislation, energy 

efficiency regulation, banning wasteful technology, public procurement, voluntary 

environmental management systems, emissions trading. Product/pollution fees and taxes, 

deposit refund systems and subsidies. These can be further classified in supply side (e.g. 

equity support, R&D, etc.) and demand side measures (e.g. regulations and standards, 

public procurement, etc.) (c.f. Machiba, 2011). 

 

Von Weiszäcker (Factor Five, 2009) provides an overview of regulatory and economic 

instruments that have been introduced to improve the sustainable use of resources in the 

last decades. Though both elements have led to significant ecological reforms and 

improvements, they have not resulted in significant reductions in consumption. Von 

Weiszäcker therefore pleads for more far stretching ecological tax reforms. Similar 

messages have been provided by Ekins and Speks (2011) and Brown (2010) when suggesting 

measures to promote green growth and to overcome the ecological crisis, respectively. 

Though a further analysis of these measures is beyond the scope of this report, a 

preliminary view of the effect of these measures on the barriers identified in this report is 

presented in the table below. 

 

 

 

 

Policy measure Focus of implementation Effect on barrier 

Pollution control legislation Banning substances Technology barrier 

Energy Efficiency Regulation Minimum efficiency requirements, 

including progressive BAT 

measures in environmental 

permits 

This is a potential institutional 

stimulus (and thus possibly a 

barrier if BAT is not ambitious 

enough) 

Banning wasteful technology e.g. banning incandescent light 

bulbs 

Impact on barrier and flywheel 

effect over most barriers. 

Technology (LEDs) may even be a 

driver. 

Public procurement Important though potentially 

hampered by public procurement 

rulings 

Launching customership may 

impact market and technological 

barriers and may function as 

flywheel 

Voluntary Environmental 

management systems 

“appropriate regulation, in terms 

of economic instruments needed 

to increase the commercial 

viability of such noble 

Behavioral and market barrier (e.g. 

through convincing consumers) 
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management strategies" 

Emissions trading e.g. CO2 trading through ETS Market barrier through promoting 

efficient technologies 

Product/pollution fees and taxes e.g. EPR (Extended Producer 

Responsibility) leads to funds for 

recycling 

Organisational and market barrier: 

funds become available for chain 

activities that would not evolve 

from the market itself Deposit refund systems May stimulate the circular 

economy 

Ecological fiscal reforms Shifting fiscal policy to stimulate 

positive environmental outcomes 

(e.g. lowering labour taxation) 

Fighting market barrier with 

flywheel effect on other barriers 

Subsidies Grants or loans to promote specific 

activities or purchases 

Market and technological barriers 

(through R&D subsidies for 

environmental technologies) 

TABLE 3 SUMMARY OVERVIEW OF POLICY MEASURES FOR THE REMOVAL OF BARRIERS TO RESOURCE EFFICIENCY 

MEASURES SOURCE: OWN ELABORATION. FRAMEWORK MODIFIED FROM VON WEISZÄCKER (FACTOR FIVE, 2009) 

 

As noted in Polfree D1.5, the instruments in this table refer mostly to a change in the 

institutional barriers (with the aim of adopting more resource efficient technologies, 

decreasing waste generation, or using secondary materials) or in the market barriers. The 

latter ones especially will be essential to induce systemic changes that may act as a flywheel 

for other barriers to be taken (more market demand, will lead to behavioral and thus 

organizational changes, and to increased development funds, thus decreasing technological 

barriers). Of course, the extent to which market demands and price incentives will influence 

the uptake of resource efficiency measures will be determined by the size of the changes: 

when it comes to investing, resource efficiency measures will always have to compete for 

management attention and (thus) funds with other innovations in a company.  

 

In the remainder of this work the web of constraints depicted above and the policy 

measures in Table 3 will be used as part of the analytical constructs used for the 

identification of business barriers to the adoption of business models supporting resource 

efficiency. 
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3. Data and methods 
The research approach involved the use of content analysis of literature to investigate 

different strategies for developing new business models and their impact on resource 

efficiency (Jauch, Osborn, & Martin , 1980). The methodological approach guiding the 

present report aimed at gaining a deeper understanding about the complex web of actors 

and inter-relatedness of variables explaining the uptake of business models that support 

resource efficiency. Figure 16 below illustrates the methodological approach of this study on 

new business models that support resource efficiency. 

 

 

FIGURE 16 METHODOLOGICAL APPROACH 
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In order to assess new business models that support resource efficiency, the authors of this 

report evaluated a significant number of cases included in several reports, studies, and 

other sources. The objective of the content analysis of documents was to attempt assessing 

the degree of change in the business model (e.g. how many components were affected and 

how) and to identify which barriers to resource efficiency were overcome in the process of 

re-design or implementation of such business model.  

 

It is important to clarify that the authors of this report did not perform primary research. 

Nonetheless, as prescribed by literature on qualitative research methods (Eisenhardt & 

Graebner, 2007); (Yin, 1994) a careful selection of theoretically relevant literature sources 

was collected, further analysed and re-interpreted following an inductive approach. 

 

The selection of relevant literature and case studies, selection criteria and data distribution 

is further outlined in the following section. 

3.1. Data 

As noted above, the document analysis presented in this report used secondary sources of 

literature published in the period 2008 to 2014. The authors of this report compiled a list of 

case studies using several reports of government-funded studies, books, book chapters, and 

academic articles focusing on resource efficiency cases relating to business model changes. 

Additional cases were obtained from the website of the Eco-innovation Action Plan of the 

European Commission. Table 4 provides an overview of the literature used to identify and 

further analyse cases reporting having business model impacting resource efficiency at the 

company level. The reports cover a wide array of sectors, countries, as well as perspectives.  
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TABLE 4: LITERATURE OVERVIEW FOR COLLECTION OF CASE STUDIES 

 

 

Source Type Description Year

Innovative Business Models Report

Looks at 8 cases of successful business models and the 

important factors for their success. Business models are 

aimed to reduce resource use. 2008

Greenovate! Europe (2012) 

Guide to resource efficiency in 

manufacturing Report

The report summarizes the experiences companies within 

the manufacturing industry have had in regards to 

improving resource efficiency. It also highlights trends in 

the industry owards resource efficiency. 2012

A survey on green business 

model transformation

Case 

Studies/Report

Assesses business model transformations across various 

sectors with several case examples. The report looks at the 

types of transformations and the stafe of transformation 

per sector 2012

Green Business Model 

Innovation Report

Focus on their report compiling Business Case Studies  which 

identifies cases where companies transformed their 

business model for resource efficiency 2012

BIS Practical Resource Efficiency 

Savings Case Studies

A report documenting case studies regarding resource 

efficiency across several sectors. The report focuses on the 

potential for resource efficiency to increase savings for 

businesses (looks at successful examples). 2009

Conceptualizing a 

“Sustainability Business Model Article

Aims to develop the "sustainable business model" using 

inspiration from two case studies. 2008

WRAP Case Studies

Case study demonstrating the benefit of an integrated 

approach to resourc efficiency. Focuses on: highway and 

highway management 2010

EMF Report

Assess the impact of moving to a circular economy in the 

consumer goods section. Analysis includes an investigation 

into business implications, applications of circular 

economy, and up-scalin. 2012 & 2013

http://ec.europa.eu/environmen

t/ecoap/about-eco-

innovation/good-practices/

EU Case 

Examples

EU website which provides an overview of best practices 

for resource efficiency across Europe as well as across 

sectors. -

Resource Efficiency Atlas Report

International perspective on technologies and products 

with resource efficiency potential. Assess various 

technologies (and case examples) to highlight resource 

efficient potential. 2011

EIO_2010, EIO_2011, EIO_2012 Annual Report

These reports collect and analyse information on eco-

innovation trends and markets in Europe and around the 

world. 2010-2012

Resources for our Future Book

Outlines trends  and changes in resource efficiency across 

several sectors as well as an overall view (i.e. strategy and 

policy implications). Sectors with specific focus and cases 

include: built environment, food sector, process industry, 

metal and consumer electronics industry, fashion and 

furnishings. 2013
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3.2. Selection criteria 

The initial list of potential cases included over 300 examples reported in the selected 

documents. This initial list was subject to a filtering exercise in order to determine which 

cases were compelling and had the potential to provide added value to the intended 

qualitative enquiry. 

 

To allow us to conduct a more in-depth analysis of these cases, the list of 300 was narrowed 

down to a ‘short list’. The criteria for exclusion of cases were as follows: 

1. No real business model changes (always been their business model).  

o Here the company is not offering anything new, but rather the study simply 

describes a company. There is no change or innovation, simply a company 

description 

2. Case description was too vague 

3. No clear resource efficient impact 

o Here the description of cases does not provide a link to resource efficiency. 

The company may have made a change, but how that was resource efficient 

is uncertain 

4. A claim 

o Here the company claims to be more resource efficient, but there is no 

evidence to support this. For instance a company claiming to be the most fuel 

efficient airline without any evidence of this being true. 

5. No real evidence of a case 

o Here there is no clear description of resource efficiency changes. The report 

may mention the company, but does not provide a clear explanation of their 

resource efficiency measures.  

6. Not actually resource efficient 

o This differs from 3 in that here the company has introduced a new product or 

service, but it is not actually aimed at resource efficiency. The impact is clear, 

but in a different area (for instance improving quality of life in developing 

countries)  

7. Donations 

o This includes case descriptions where the companies are charities or 

collection points such as food banks.  

8. Duplicate cases (i.e. several cases where the same resource efficient changes were 

made: car sharing) 

9. R&D related, but no commercial implementation.  
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The filtering criteria rendered a refined list with a total of 143 cases. The list of cases were 

then again reviewed to ensure representatively distribution (industry, impact, business 

model changes, resource efficiency measure) as well as quality and sufficiency of 

information. This procedure ensured sufficient diversity of cases, including over 19 

countries, corporate enterprises, SMEs as well as small start-ups covering a range of over 10 

industries including: housing, agriculture, automotive, energy and chemical industries. 

 

 

FIGURE 17 DISTRIBUTION OF CASES PER COUNTRY 
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FIGURE 18 DISTRIBUTION OF CASES PER INDUSTRY 

 

 

 

3.3. Method for analysis 

These cases were then used for our final analysis where we assess the following aspects. 

Using the categories and variables reported below, the cases reported in documentary 

sources were evaluated in terms of the perceived change made in the four business model 

categories. For each case with the following information (Annex A): 

• Case name; Description of case; Industry sector; Country; Year; 

• Category of business model change (value proposition (VP), supply chain (SC), customer 

interface (CI), financial model (FM)); 

• Barriers addressed with this business model change (Institutional (I), Market (M), 

Organisational (O), Behavioural (B), Technological (T)); 

• Map with category of resource efficiency measure (REM). 
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Assessment category Variables assessed 

Resource Efficiency Measures Product-focused 

Operations-focused 

Life-cycle focused 

Business Model Changes Supply Chain  

Customer Interface 

Financial Model 

Value Proposition 

Barriers Institutional 

Market 

Organisational 

Behavioural 

Technological 

TABLE 5 SUMMARY OF ANALYTICAL CATEGORIES AND VARIABLES 

 

The authors of this report further analyse the business model changes and barriers 

addressed within the cases and draw conclusions per type of business model change and 

barriers as well as their potential relation to policy. The barriers addressed are related to the 

business model change. Given the fact that the business model change in a case was 

realised, it was inferred that the associated barriers must have been overcome. In some 

cases there was explicit mentioning of internal (organizational) barriers. In addition, one of 

the reports provided a comprehensive overview of barriers and drivers faced for each case 

study. However, this was not consistent throughout all reports. Thus, from the evaluation of 

the cases it was concluded that for certain business model changes behavioural barriers 

within the market are important. Therefore, the definition of behavioural barriers is in a 

number of cases broader than in POLFREE D1.5, and included behavioural barriers related 

with the consumer behaviour and thus the market. The authors of this report indicate this in 

the description of the analysis of resource efficiency measures. 
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4. Identifying business models supporting resource 
efficiency: results from the analysis of examples in the 
literature 

 

4.1. Analysis of resource efficiency measures 

In this section we describe the resource efficiency measures associated with the cases. The 

link with other types of resource efficiency measures is indicated and possible different 

subtypes are designated and illustrated with examples from the cases. A detailed overview 

of the cases is included in Annex A. 

4.1.1 Product-oriented measures 
Green products 

Number of cases: 30. Of which in combination with other types: Cradle to Cradle: 4; 

Green Supply Chain Management: 3; Service: 1; Take-back Management: 1; Eco-

efficiency, Cradle to Cradle, Industrial Symbiosis: 1. 

 

Green products (GP) is aimed at products which have smaller ecological footprint, like 

energy efficient machines and renewables. 

 

From the studied cases regarding green products we see a variety of implementations. This 

is one of the most general categories as it covers all resource efficient adaptations made to 

product offerings. From the 30 cases studied, we see changes ranging from switching to 

more resource efficient materials in production to introducing a completely new product.  

 

The wide variety seen in the cases is logical considering that green products are simply 

products which have a smaller ecological footprint. This could, for example, include 

producing fuel efficient cars, ecological farming, or energy efficient goods. Due to the broad 

nature of this category, there is no specific industry focus. The cases below highlight the 

wide industry reach ranging from packaging to the automotive industry.  

 

A first group of green product innovations includes those cases which implemented small-

scale product changes. For example Cyberpack uses ‘Harmless Packaging’, a range of truly 

compostable packaging which uses an ethical supply chain to ensure material quality and 

aims for optimal resource efficient production methods. The primary change to the 

packaging is the switch to more resource efficient materials. In this case, the materials are 



POLFREE          Deliverable D2.4 
Policy Options for a Resource-Efficient Economy 

 

 

 

 

PU Page 57   

 

focused on biodegradability, but other cases aim to simply extend the product lifespan. 

Uniqlo is an example of extending a product’s lifespan as it increases the durability of 

clothing in an attempt to change the view that clothes are meant to be an easily disposable 

good. Depending on the reach and scale of these companies, small product changes can add 

up to large resource efficiency savings. While these changes add to resource efficiency, 

there is a second group of green product innovations which covers more drastic product 

changes. 

 

The second group of green product innovations includes new product introduction or other 

complete product overhauls. Envac Optibag is an example of a new product introduction in 

the waste sector. The company was able to create an optical sorting system for household 

waste. While the product itself did not become more resource efficient, it is used as a 

means to increase resource efficiency in waste streams through better and more efficient 

sorting. Another example of new product introduction can be seen in the case of BMW 

which introduced the first fully electric car. Not only does the car use electricity instead of 

traditional fuel, the design and production of the car was also made to be more eco-friendly. 

BMW reduced material weight through Carbon Fibre Reinforced plastic. This case is an 

example of a complete product overhaul.  

 

The 30 cases found under green products are distributed throughout these two categories 

and vary in their applications, like the cases mentioned above, especially when used with 

other resource efficiency measures. 

 

Green services 

Number of cases: 32. Of which in combination with other types: 20 with various, 

mostly Lifecycle oriented types, specifically 9 in Industrial Symbiosis. 

 

Green services (GS) when offered and consumed provide customers with green variants of 

usually existing services. These enable customers to reduce their footprint. Green services 

include advice/training/education, monitoring, data collecting, analysis and assessment on 

for example energy efficiency, CSR, green reporting, triple bottom-line services; eco-

construction, eco-tourism, minimizing customer’s utility (f. e. water) usage; cleaning up (oil 

spills), waste handling, recycling services.  

 

A proper illustration is the case Aubineau Constructeur, which redesigned refrigerated 

trucks to optimise energy loss, reduce fuel consumption, and decrease CO2 emissions. 

Purchasing these services allowed transportation companies to produce their services in a 
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‘greener’ way. The actual impact of these concepts is determined by what is being serviced 

and how.  

 

The category has wide applications and is sometimes deployed merely as a way of 

marketing, but we also found 9 service concepts supporting Industrial Symbiosis. For 

example, Waste Producer Exchange (WPE) in the U.K., which supports users in selling waste 

products and materials with a sales platform in the business-to-business environment.  

 

This service concept allows more companies to engage in Industrial Symbiosis than would 

normally be possible via bilateral arrangements. This means that this combination has 

strong potential to scale IS. 

 

Service substitutes 

Number of cases: 1. 

 

Service Substitutes (SS) are where companies offer services instead of products 

(dematerialisation) which have a smaller ecological footprint. An example is 

teleconferencing instead of having a physical meeting. Service substitutes are alternatives, 

not per se ‘green’, which have a smaller ecological footprint (dematerialization). E.g. 

video/teleconference vs. meetings, email, billing etc.  

 

One case was found: Eco2Distrib which manufactures dispensing machines for retailers to 

sell fluid consumer products, such as soap, detergents, beverages and paints, without the 

use of individual product packaging. The machines dispense intelligently and without any 

kind of internal or external spills when filling up the end-user's container. In-store tests 

show that sales of the manufacturers' brands have expanded considerably.  

 

Services instead of products 

Number of cases: 13. Of which in combination with other types: Functional sales: 4; 

Take-back management: 2. 

 

Services instead of products (SP) results in more optimal use of services. Examples are 

sharing and renting of products.  

 

The cases with respect to services instead of products largely focus on sharing and renting of 

consumer goods like cars, equipment and household appliances. For example, Tamyca (an 

acronym for “take my car”) in Germany provides an internet platform where private car 
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owners and car users can come together in order to use cars more efficiently. Car owners 

who do not use their car very often can store it in the online database where other car 

users, who do not own a car, can reserve it. Tamyca offers a car insurance protection for 

users between 23 and 69 years, who have had their drivers licence for at least three years 

and who have their permanent residence in Germany. Another example is Toyota Material 

Handling Sweden AB. Instead of selling forklift trucks and warehouse equipment, the 

company offers a rental program for its customers to give advice and to help select the right 

kind of equipment. They also developed an advance take-back remanufacturing scheme so 

they can refurbish used trucks for new customers. 

 

These cases occur in different sectors: automotive, chemical, home appliances. 

 

Functional sales 

Number of cases: 9. Of which in combination with other types: Services instead of 

products: 4; Green services: 1. 

 

Functional Sales (FS) is a mix of both products and services, where the provider offers the 

customers an opportunity to pay for the functionality or performance of a product instead 

of buying the product itself. Because the payment is done per output unit of the product, 

there is an incentive for the consumer to use the product less and for the producer to 

improve the product’s life span and efficiency. 

 

From the studied cases regarding functional sales we see different types of product-service 

systems, ranging from rather straightforward renting and leasing schemes (related to the 

services instead of products concept) to selling added value as a service along with or 

instead of the product. 

 

Functional sales is a form of renting a product, meaning that a product is shared by different 

users as alternative to ownership. For example, Zipcar in North America gives users access 

to short-term hourly car rentals. In 2011, Zipcar membership grew from 200,000 to 500,000 

in only three months and is expected to increase to 2 million by 2020. Lease models involve 

the leasing of products and are also related to take-back management. For example, 

Appliance Warehouse of America offers leasing of household appliances. 

 

Functional sales where added value services are delivered along with the product normally 

imply a change in the cost structure and a change in responsibility of customers. Instead of 

paying for the product, customers pay for a service (performance contracting). For example, 
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Electrolux offered customers pay-per-wash options based on smart metering. However, pay-

per-wash failed because consumers were not convinced of its benefits over traditional 

ownership of washing machines. Business-to-business examples include PPG industries and 

Houghton. PPG industries uses a cost per unit model where its customers are charged based 

on their chemical consumption, this is calculated based on expected use. As a part of the 

contract PPG is obliged to maintain a continuous cost reduction per unit. The second 

example, Houghton, offers fluid management services based on a fixed price business 

model, where Houghton takes over the responsibility for the customer's management of 

lubricants. 

 

Other examples of functional sales include providing functionality, e.g. lighting, as a service. 

This enables upgrades of the products as part of the service. For example, Philips provides 

complete lighting installations. Lighting systems are delivered, used and taken back for 

better product and environmental performance. Another example is PFI Street Lighting, 

where the contractor holds the responsibility for building and maintaining the lighting net 

for a contractually determined sum. 

 

Green service related examples are the cases of Siemens and Schneider Electric. Siemens 

Building Technologies offers building automation systems facilitating energy savings 

solutions, lower energy and operating costs. Siemens covers any costs above what’s agreed 

upon, additional savings are shared with the customer. Likewise, Schneider Electric 

(formerly TAC Energy Solutions) provides energy service and is paid extra for the realised 

energy savings. 

 

The cases occur in different sectors: energy, building administration, government, 

construction, automotive, chemical, lighting, home appliances. 

 

4.1.2 Operations-oriented measures 
Pollution control 

Number of cases: 2. Of which in combination with other types: Cleaner Production. 

 

Pollution control (PC) has emphasis on the own company. For instance: waste water 

filtering, air pollution filtering and carbon capture storage.  

 

Pollution control focuses on the transformation or adaption of processes to reduce negative 

externalities, pollution. The process changes are company internal and do not require 
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support or actions from other stakeholders in the supply chain. Innovations or 

transformations related to pollution control primarily consist of lowering air pollution and 

carbon capture storage. Other ways to reduce pollution include increasing efficiency in end-

of-life processes which contribute to landfill build-up and pollution through waste. Cases of 

pollution control are not the most prominent in resource efficiency literature. In our results 

one case qualified. 

 

Stena Metall AB. has been working on a Landfill Mining project. The project aims to reclaim 

waste from landfills which can be recycled, primarily focussing on metals. Such a project is 

an adaptation to their collection process and can be used to reduce waste build-up in 

landfills.  

 

Cleaner production 

Number of cases: 7. Of which in combination with other types: Green Supply Chain 

Management: 2; Cradle to Cradle: 1; Green Supply Chain Management & Industrial 

Symbiosis: 1. 

 

Cleaner production (CP) are methods for cleaner production, for instance by substituting 

toxic chemicals with non-toxic 

 

Cleaner production can be linked to pollution control, but it also extends to adopting a 

production method which uses more resource efficient materials or is in and of itself more 

resource efficient. The latter point is important to distinguish from pollution control. While 

pollution control focuses on processes which lower toxic emissions from the working 

environment, a more resource efficient process may simply be more efficient in that it 

creates less waste, can more optimally use materials, or other such improvements. Further, 

this includes the re-use of material or energy in the process.  

 

Several cases exemplifying this concept were identified across several sectors: food, wine 

making, flooring, power & utilities, textile, automotive, water. An example of cleaner 

production linked to pollution control can be found in the energy sector. An energy 

supplying company, ENER.G, designed a centre for Birmingham Heartlands Hospital to 

generate its own electricity. Through this production change the hospital was able to 

drastically reduce their CO2 emissions, reducing pollution and creating a cleaner energy 

production method. While this form of cleaner production of energy also relates to pollution 

control, it is not always the case in this sector. For example, Dutch Rainmaker Technology 
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made modifications to a wind turbine to extract water from the air. This method does not 

require electricity.  

 

An example of cleaner production through alternative material use can be seen in the Frosta 

case. The company adopted a new production method for their products which removed 

the use of additives. Such a transformation required more than just a cleaner production 

method, it was also necessary to align suppliers in the network to deliver the proper inputs 

to achieve their goal. Cleaner production methods are often linked to other 

transformations, such as supply chain management, as it is often a part of achieving a large 

resource efficient goal such as a new product offering (i.e. food without additives). 

 

Eco-efficiency 

Number of cases: 11. Of which in combination with other types: Service: 2; Green 

Supply Chain Management: 2; Take-back Management: 1; Take-back Management & 

Cradle to Cradle: 1; Product, Cradle to Cradle, Industrial Symbiosis: 1. 

 

Eco-efficiency (EE) includes improving eco-efficiency in production, service and delivery. 

Examples are substituting old production capital with new energy efficient capital and 

training employees to act more resource efficient. Eco-efficiency focuses on processes 

within companies and finds its roots in production, service or delivery methods. Depending 

on the implementation in one of these areas, the precise application of eco-efficiency can 

be very different.  

 

In regards to production eco-efficiency may focus on using less input materials or replacing 

materials with a more resource efficient or recyclable alternative. The company Worn Again 

is a primary example of such eco-efficiency implementation. Worn Again is a zero-waste 

textile company which uses a process to recycle fibres. Through this process they are able to 

recover 99.9% of the fibres without reducing the quality.  

 

Service implementations of resource efficiency are often linked to education and training 

regarding resource efficient or environmentally friendly actions. This is more focused on 

how employees within the company act and apply the concepts to their working life. An 

interesting example of such service eco-efficiency can be seen in the case of Schüco 

International KG. Only here they enable their customers to be eco-efficient in their energy 

use. They developed a housing solution based on smart grids which enables the owners of 

the building to sell their excess energy back to the network. This service promotes more 

eco-efficient behaviour amongst their customers.  
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Delivery eco-efficiency is directly related to the logistics of transporting goods in a way 

which requires less resource use. For example, in freight carrying via ships Maersk Line has 

developed the process of ‘slow steaming’ which exchanges a slower travel time for more 

efficient delivery (better punctuality) as well as lowered CO2 emissions and fuel costs. 

Through this new shipping process they are able to be more resource efficient. 

 

Eco-efficiency innovations are wide reaching; finding a place in the following sectors: 

transportation, automotive, housing, agriculture, retail & wholesale, infrastructure, logistics, 

textiles and more. 

 

Green supply chain management 

Number of cases: 21. Of which in combination with other types: Green products: 3; 

Cleaner production: 3; Cradle-to-cradle: 3; Green services: 2; Industrial symbiosis: 1. 

 

Green Supply Chain Management (GSCM) is an integrated concept of greening activities in 

the supply chain focusing on upstream flow, cost reductions of and innovation in raw 

materials, components, products and services. From the studied cases we see different 

approaches for green supply chain management. 

 

Different companies source green materials from their suppliers. For example, Frosta a 

German food company, produces food without the use of additives. This required new 

suppliers and a bit of rebranding. The transformation was first considered as a failure, but it 

later paid off. They traded lower sales volume for higher margin products. 

 

Green supply chain management is enabled by suppliers offering resource efficient, bio 

based or energy efficient products and services. For example, Solegear Bioplastics from 

Canada designs, manufactures and distributes non-toxic, bio-based and compostable bio 

plastic products that can be used for products packaging. 

 

There are companies that have introduced integrated approaches to achieve green products 

or services from their suppliers. For example, A-one+, a UK based integrated highway 

services company, has made an integrated approach extending throughout their work 

structure (from policy to procedures to supply chain partnership) aimed at achieving 

resource efficiency. Their objectives include goals such as a 5% reduction in fuel use and 5% 

reduction in energy use. Another example can be seen through IKEA, which in 2000 has 

introduced IWAY (IKEA Way on Purchasing Products, Materials and Services), a code of 
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conduct for implementation of green supply chain management, integrated into the 

business model of IKEA. It specifies the requirements that placed on suppliers of products 

and services and details what they can expect in return from IKEA. 

 

Green supply chain management can be implemented based on cooperation between 

suppliers (e.g. of energy) and producers. For example, Volvo Trucks’ lorry truck 

manufacturing site produces zero net carbon emissions. To realise this, they worked closely 

with the electricity provider to obtain electricity and heating without producing CO2, while 

also cutting energy use. The joint investment was some €10 million. Another example is the 

cooperation between Dong Energy and Novo Nordisk, a global healthcare company with 

headquarters in Denmark. Novo Nordisk is committed to converting all energy savings that 

are realised through the partnership into purchasing of wind power from Dong Energy. 

 

Other mechanisms for green supply chain management are based on gain-sharing. For 

example, General Motors (GM) has implemented resource management in all of its North 

American assembly plants. A gain-sharing mechanism in the contracts gives the contractor 

incentives to assist GM in eliminating the production of waste and to increase the reuse and 

recycling of waste. 

 

The cases occur across different sectors: energy, pharmaceuticals, automotive, 

resource/waste management, (waste) water management, appliance manufacturing, food, 

construction, infrastructure, bio(chemicals) and material, textile, packaging, health and 

cross-industry. 

 

Take-back management 

Number of cases: 19. Of which in combination with other types: Green services: 2; 

Services instead of products: 2; Eco-efficiency: 2; Green products: 1; Cradle-to-cradle: 

1. 

 

Take-Back Management (TBM) extends the producers’ responsibility of waste management 

through take-back mechanisms of down-stream use of the product. This includes 

manufacturers, retailers, consumers and recyclers.  

 

In the studied cases, take-back management consists of take-back schemes aimed at re-use, 

refurbishment or recycling of used products of parts thereof. The majority of cases are 

related to food, clothes, equipment and chemicals. 
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A first group of take-back management consists of the take-back of reusable packaging for 

beverages, in this case bottles. For example, 47% of the brewer SABMiller’s current global 

business is in refillable bottles. This is driven not only by the emerging markets of Africa, 

Latin American and Asian, but also by European markets. Additionally, in Canada 

approximately two-thirds of beer is sold in reusable bottles. The majority of brewers in 

Canada, large and small, use a common standard bottle, the industry Standard Mould Bottle 

(SMB). This, together with a return rate of approximately 97%, reduces costs compared to 

one-way containers. 

 

A second group of take-back management consists of the take-back of packaging and food 

waste for recycling through the retailer or a third party. For example, Nespresso recollects 

used capsules for recycling. Further, during the 2012 Olympics Games in London all food 

waste as well as an estimated 120 million pieces of packaging were readily collected in a 

contained system and industrially composted at an in-vessel composting site under the 

London Bio Packaging contract. Lastly, examples with a third party collecting and recycling 

are Brocklesby and ReFood. They collect food waste and frying oils from retailers and fast-

food outlets and producers, and then process the fats and oils into biodiesel feedstock. 

 

A different group of take-back management consists of the take-back of equipment for 

reuse or refurbishing. In practice, this is mainly done by producers delivering their products 

to businesses. For example, when customers of ASML, a supplier of machines for 

manufacturing semiconductors, no longer need the system they have acquired from ASML, 

ASML buys the system back. Similarly, Toyota Material Handling Sweden AB offers a rental 

program for customers to give advice to help select the right kind of equipment instead of 

selling cars. They also developed an advance take-back remanufacturing scheme so they can 

refurbish used trucks for new customers. Caterpillar use their vendor and distribution 

system as a collection network for used engine cores, linking the cores to a deposit and a 

discount system to maximise the re-entry of used components into their rapidly growing 

remanufacturing. Networking and communications and information technology products 

manufacturer Cisco refurbishes its own products since 2001. 

 

In the chemical sector take-back management can also be applied. For example, SafeChem 

Europe GmbH has a portfolio to manage the product-specific risks of chlorinated solvents. 

The basis is a closed-loop concept using a container system for the handling of fresh 

solvents and the take-back of used solvents for recycling. SafeChem is developing innovative 

concepts such as chemical leasing, where customers can lease the complete cleaning 
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process for a fixed monthly leasing fee. A close cooperation with the customer allows 

efficient monitoring and optimising of the entire cleaning process at customers' sites. 

 

Take-back management in the clothing sector ranges from collection of used products to 

complete recycling of resources. For example, retailer Marks & Spencer has launched Plan 

A, including collection of used textiles from users, with the ultimate goal of becoming the 

world's most sustainable major retailer. Shoe retailer Brantano periodically runs ‘new for 

old’ program in their shops to collect used shoes in exchange for discount vouchers. Spanish 

footwear brand El Naturalista set up collection bins in El Naturalista branded stores. The old 

shoes collected in this way was processed by cutting and grinding resulting in raw material 

for further use. Worn Again, a zero-waste textile company based in the UK, has started using 

a process to separate cotton from polyester and recycle the fibres into cellulose to be used 

in viscose (a natural fibre) and polyester, where only 0.1% of the fibre is lost in the process. 

 

These cases occur in different sectors: semiconductors, chemicals, paper, automotive, 

logistics, equipment manufacturing, packaging, collection and sorting, textile, biofuel, shoes 

and waste management. 

 

4.1.3 Life-cycle measures (radical re-design) 
Cradle-to-cradle 

Number of cases: 24. Of which 5 in combination with a Product and 5 with a Service 

type. 14 cases are not positioned as a service. 

 

Cradle-to-cradle (C2C) designs innovative and essentially waste free products that can be 

integrated in fully recyclable loops or biodegradable processes. Cradle-to-Cradle has a focus 

both upstream and down-stream in the value chain.  

 

Case companies working with cradle-to-cradle (C2C) design and produce biodegradable, 

decomposable and reusable products. They start by focusing on one product line to 

determine if the product is profitable. A few larger companies have taken the approach a 

step further by using the cradle to production. (Kristian Henriksen, 2012)  

 

Desso applied a cradle-to-cradle policy to provide flooring solutions. They provide high-

performance flooring solutions in unique and fashionable designs, while yielding beneficial 

impacts for their customers’ sustainability policies and corporate sustainability strategies.  
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Desso does not provide C2C as a service, but as a product. An example of a C2C concept 

combined with Service is Ecovative Design’s EcoCradle™ mushroom packaging: some 

materials, e.g., mycelium, retain much of the nutrients of their plant-based material due to 

their distinctive manufacturing process, allowing considerable return of nutrients to the soil. 

Ecovative’s packaging solutions have already achieved cost parity with conventional plastics, 

and are being successfully used to displace non-reusable or non-recycled materials such as 

expanded polystyrene. The potential drawback of using nutrient-rich biomaterials such as 

mycelium is that when collection and disposal options are not available, valuable biological 

material is taken from and not returned to the soil.  

 

Other C2C service concepts appear in agriculture and bio-industries, chemicals, 

construction, energy en consumer electronics, e.g. mobile phones. The non-serviced 

implementations also appear in construction, energy and packaging, but also in carpeting, 

flooring, food, textile en medical devices. 

 

We identified a few clusters in this section: companies that produce C2C components, such 

as packaging, that can be supplied and used in other value chains; development of (bio-) 

technology based services that enable others to do C2C and C2C implementations that are 

driven by a specific company. 

 

C2C as a service seems to appear often in combination with Industrial Symbiosis, e.g. Veolia 

has pioneered the production of bio-plastics from sludge. Wastewater treatment systems 

today often use bacteria that eat sludge and neutralise it into carbon. Using proprietary 

technology, Veolia achieved a breakthrough in converting this ‘wastewater carbon’ into 

biomass rich in PHA. The PHA adds value to the biomass as it has mechanical properties 

equivalent to polypropylene and is, thus, valuable in making consumer plastics and 

chemicals. Veolia produced the first biopolymers from municipal waste in 2011, and is now 

refining the process to meet end-customer specifications at full-scale wastewater treatment 

sites in Belgium and Sweden. 

 

This means that there are service concepts that make IS and C2C available for other 

companies, making it easier for such parties to be engaged in IS and C2C without multi-party 

coordination efforts, illustrating the potential of such concepts. 

 

Industrial symbiosis 

Number of cases: 26. Of which in combination with other types: 8 product/service, 

e.g. Ostara and 9 have combination with C2C, e.g. Ostara (also). 
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Industrial Symbiosis (IS) is a system approach to a more sustainable and integrated industrial 

economy which identifies business opportunities that leverage underutilised resources 

(materials, energy, water, capacity, expertise, assets, etc.). The aim of industrial symbiosis is 

to reduce costs and environmental impact of the participating companies and 

municipalities.  

 

Case companies working with industrial symbiosis (IS) are working in a collaboration where 

companies buy and sell residual products, materials and resources. It has created 

interlocking systems where companies cycle their surplus and waste materials to reduce 

cost and the need for new materials. (Kristian Henriksen, 2012). 

 

Ostara Nutrient Recovery Technologies is an Industrial Symbiosis concept that is positioned 

also as a service. It is also usable for C2C applications. Ostara is a clean water company that 

recovers valuable nutrients from used water streams. The company's proprietary 

technology, the Pearl® Process, recovers otherwise polluting nutrients, phosphorus and 

nitrogen, from municipal and industrial water streams, and transforms them into a slow 

release, eco-friendly fertilizer marketed as Crystal Green®. 

 

In our set of cases we see the Service concepts mainly in agriculture and bio-industries, as 

well as logistics and urban planning. Non-serviced IS concepts are more widespread. 

 

In this section we can observe roughly four archetypes: (Bio-)technologies that turn waste 

into valuable products; platforms that connect supply and demand of residual streams; 

effective collection of waste streams and implementations of eco-cities etc. 
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4.2. Analysis of changes in business model and barriers 

In this section we analyse the cases described in the references included in Table 4.  

 

For each of the resource efficiency measures an analysis was made of the associated 

business model changes and of the barriers addressed. Detailed figures of this analysis are 

included in Annexes A and B. To conclude, this chapter will give an indication of the policy 

dimension related to the identified categories of business model change and barriers 

addressed. 

 

As noted in the methodological section, the analysis of ‘cases’ facing barriers to resource 

efficiency followed a deductive logic. Inferences were made in a number of cases in order to 

describe the possibility that a barrier was overcome after implementing changes to the 

business models. 

 

4.2.1 Product oriented measures 
 

Green products 

Green product innovations are most closely related to changes in a company’s value 

proposition. Of the 30 green product cases, 12 had changes only to their value proposition 

and an additional 2 were changes to the value proposition in combination with another 

business model aspect, accounting for almost half of all green product cases. Looking at the 

case of Uniqlo, they made a direct change to their value proposition. Through their changes 

to the product, they were able to offer their customers more durable clothing. This is an 

example of a value proposition only change. Plantagon International AB, on the other hand, 

also made supply chain changes through their resource efficient innovation. The company 

developed a vertical greenhouse to help supply food at a better price to urban markets. The 

more affordable food, while it represents a change to their value proposition, also changed 

the supply chain as they cut out actors in the supply network and brought the food directly 

to the market. 

 

Such changes in the supply chain are also strongly linked to green products as are changes 

to internal processes. Changes to the supply chain were found in 7 of the cases with an 

additional 3 cases with changes to the supply chain in combination with another business 

model change. In addition to the case of Plantagon International, mentioned above, Puma 

also developed a new product requiring changes to their supply chain. The company 
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developed a line of biodegradable shoes. Manufacturing this new line required material 

changes from their suppliers, focusing on resource efficient and biodegradable material. 

These new material changes could not be fully met by their existing supply chain and 

therefore required modifications to acquire the necessary inputs. 

 

Lastly, internal process changes were found in 6 of the cases with an additional 2 in 

combination with another business model change. ASDA made changes to their internal 

processes when rolling out a line of ‘active and intelligent packaging’, aimed to increase the 

shelf-life of products. They worked together with their suppliers to adapt their processes to 

meet this goal. Through their changes ASDA was able to increase the shelf-life from 8 to 10 

days. 

 

Barriers addressed with these business model changes in these cases are mainly 

technological and market barriers and to a lesser extent organisational and institutional 

barriers. 

 

Technological barriers: 

• When changing internal processes or aspects of a value proposition related to a product, 

often new manufacturing techniques or equipment are needed. For instance, when 

Puma developed their biodegradable shoes they needed to adjust their manufacturing 

system accordingly. For larger companies the technological barriers are weaker than in 

smaller companies where such investments may be too costly. 

 

Market barriers: 

• Customers have to accept the new value proposition of the supplier or accept a new 

value proposition provided by a new player in the market. 

• The change in value proposition from offering products to services alters the value web 

conditions and has to be aligned with market demand and competition. 

 

Organisational barriers: 

• Offering a different value proposition can imply changes in a company’s focus, skills and 

processes. 

• In addition, changes to the supply chain are often difficult if the organisation has a 

strong die or depends on their supplier network.  

 

Institutional barriers: 
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• Changing internal processes when designing new products relating to a product’s shelf-

life or end-of-life treatment may also encounter institutional barriers. Due to the nature 

of these changes, there are certain standards and regulations which need to be met. 

 

Green services 

The Green Service concept class typically reveals business model impacts on the value 

proposition domain, which seems typical for any service concept. In many cases we inferred 

that the value proposition has changed. In 11 cases only the value proposition was altered 

and in 7 other cases the value proposition combined with another business model change 

category was observed. Other cases also have business model impacts in a single canvas 

domain: 5 cases are affected in the customer interface only, e.g. Nespresso, which collects 

and recycles spent capsules. Additonally 4 cases in which the internal process was changed 

were observed. 

 

The green services concept is more-or-less a catch-all class for services. Nevertheless, there 

are some powerful concepts, especially if lifecycle (enabling or compatible) concepts are 

being provided as a service, such as the Turntoo case. The Turntoo case is a Green Service 

concept that enables others to provide functional sales. Turntoo facilitates new 

relationships between the producers of material-based products (such as lighting systems) 

and users simply interested in performance (in this case, light hours) to establish a simple 

method for determining prices that gives both the users and the suppliers an incentive. 

 

Barriers addressed with these business model changes in these cases are mainly market and 

organisational barriers, which seems typical for any service concept. Another detected 

subclass of the Green Services class is defined by the combination of a LifeCycle process and 

Service, which accounts for 16 cases. In 9 of these an institutional barrier was found. 

 

Market barriers: 

• We identified 16 cases that overcame market barriers, which seems to be typical for 

service concepts that compete with other (potentially less green) service concepts. 

 

Organisational barriers: 

• In 11 cases we found organisational barriers, e.g. SafeChem The company has a 

complete portfolio to manage the product-specific risks of chlorinated solvents, to 

optimise the cleaning process as well as the solvent consumption. They combine a 

closed-loop double-walled safety steel container system for the easy and safe handling 
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of fresh solvents and the take-back of used solvents for recycling and service concepts 

such as chemical leasing, where customers can lease the complete cleaning process for a 

fixed monthly leasing fee. They indicate that an important barrier was to get the right 

people on board who had the necessary technical competence combined with value-

added selling skills. 

 

Service substitutes 

The Eco2Distrib case, manufacturing of intelligent dispensing machines was the single case 

found in this section. The impact on the business model of this case was on both the value 

proposition, by providing a new way of selling fluid consumer products, as well as the 

customer interface, because they supply dispensing machines instead of typical cans for 

paint.  

 

Barriers addressed in this case are market, organisational and behavioural barriers. 

 

Market, Organisational and Behavioural barriers: 

• Eco2Distrib had to overcome market, organisational and behavioural barriers. Initially 

there was a lack of funds (organisational) and disbelief that the idea was going to work 

(behavioural). Clearly users will have to adapt to dispensers instead of cans. Today, 

Eco2Distrib’s greatest challenge pertains to the fact that it is sometimes cheaper for 

manufacturers to distribute their products in cheap mass produced individual packaging 

than to use the Eco2Distrib solution, which is a clear market barrier. 

 

Services instead of products 

Services instead of products relates to business model changes in the value proposition. Like 

already in the name of this concept, a service is offered instead of a product. A result of this 

type of business model change is a change in the financial model: the revenue stream is 

based on service fees instead of money paid for products. A switch is made from a selling 

model to a renting or leasing model. For example in the case of Toyota Material Handling 

Sweden AB. 

 

Barriers addressed with these business model changes in these cases are mainly behavioural 

and market barriers as well as, to a lesser extent, organisational barriers. 
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Behavioural barriers: 

• Internal resistance against a radical change in business model can be inferred: the 

internal values of a company may change and customer interfaces change as well, 

having an influence on position and status within companies. 

 

Market barriers: 

• Customers need to accept the new value proposition of the supplier or accept a new 

value proposition provided by a new player in the market. This is likely to include a 

change in the financial model: a switch from product costs to service fees. For example, 

Tamyca providing a new kind of service has to be accepted. 

• The change in value proposition from offering products to services alters the value web 

conditions and has to be aligned with market demand and competition. 

 

Organisational barriers: 

• Offering a different value proposition can imply change in company focus and skills and 

processes in the organisation. 

 

4.2.2 Operations-oriented measures 
 

Pollution control 

From the 143 cases, only 1 was related to pollution control. From this case a change in the 

supply chain was the only change found in relation to their changes for pollution control. 

Stena Metall has focused on landfill mining to help in removing excess waste which can be 

recycled. This provides a new supplier in their network, the landfills. Looking at the other 

definition of pollution control, reducing CO2 emissions for instance, would require changes 

to a company’s internal processes. 

 

Barriers addressed with these business model changes in these cases are mainly 

institutional. 

 

Institutional barriers: 

• Company’s looking to make changes to their supply chain, specifically in relation to 

waste streams, often encounter regulations and policy barriers. Waste management and 

treatment faces (sometimes necessary and required ) specific standards (e.g. with 

respect to safe handling of materials) which the company would need to adhere to, as is 
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the case with Stena Metall which has not been able to successfully roll out their 

commercial landfill mining project due to such barriers. 

 

Cleaner production 

Companies which make changes regarding cleaner production are likely to alter or make 

changes within their supply chain. This is predominantly due to input requirements which 

help in their cleaner production methods. For example, Frosta stopped using additives in the 

production of their food. Sometimes the existing supplier network is able to adapt to the 

changes, but often a change in suppliers is also necessary. 

 

In addition to supply chain changes, in the cleaner production cases we also found changes 

to companies’ value proposition. Cleaner production can be used as a branding position for 

the company. An example of this is found in HTC Cleaning Technology AB which developed a 

cleaning process which was more efficient, cleaner and eliminated the use of chemicals. In 

this way the company was able to use this to position their service as a more eco-friendly 

and cleaner process. 

 

Barriers addressed with these business model changes in these cases are mainly market and 

behavioural, and to a lesser extent technological, organisational and institutional. 

 

Market barriers: 

• Companies which make changes to their supply chain often face barriers related to the 

bargaining power of their suppliers. When looking to introduce new materials into their 

process, as was the case with Frosta, some suppliers which hold leverage in the network 

can block or attempt to block the change, especially if it is not in line with their core 

business. 

  

Behavioural barriers: 

• Companies which make changes to their supply chain also face behavioural barriers 

primarily linked to the market barrier mentioned above. Suppliers which do not have a 

core business in line with the new input demands from the company are less likely to 

have a motivator to change. This is especially true if it is not in line with the mission, 

values, or focus of the company. 

• It is important to note that behavioural barriers are always faced in combination with 

another barrier, most often this is in combination with organisational barriers which will 

be outlined next. 
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Organisational barriers: 

• When a company would like to make changes to their internal processes, the changes 

often face barriers related to funding, company structure, or internal bureaucracy.  

• In addition to changes to internal processes, organisational barriers are also linked to 

changes to the supply chain. For example, Frosta needed a strong company focus and 

strategy to help overcome resistance from suppliers.  

 

Technological barriers: 

• Technological barriers are seen in relation to changes to internal processes. Companies 

which create cleaner production innovations may also require investment in new 

technology to achieve their goal. For example, Rohner (a company which produced a 

fabric which is ‘safe enough to eat’) had to make internal process changes related to the 

technology they used in order to create this new fabric. 

 

Institutional barriers: 

• Lastly, institutional barriers are sometimes seen if the changes are related to waste 

production or emissions. In the case of Volvo, the company worked closely with an 

electricity provider to find a process which reduced CO2 emissions. The regulations and 

standards for energy and emissions can be barriers depending on the methods used. 

 

Eco-efficiency 

Eco-efficiency is strongly related to business model changes in a company’s value 

proposition. Of the 11 cases, 8 of the companies made changes to their value proposition 

when implementing eco-efficiency innovations. The eco-efficiency measures are mostly 

related to services offered and not to a specific product, whereby companies create services 

for their clients which are more cost effective, better for resources and more efficient. This 

change to their service provides a differentiating factor to the service the company is 

providing. For example, Schüco International provides its customers with an integrated 

solution to housing. They have created a system which incorporates energy saving, energy 

production, and energy storing. Not only do they provide their customers with energy, but 

they allow their customers to sell excess energy back to the network, rewarding them for 

more eco-efficient behaviour.  

 

In addition to value proposition innovations, 4 of the cases featured internal processes 

innovations. Looking at the case of Maersk, the company opted for a slow steaming process 

to increase their eco-efficiency in their logistics. This is a very simple adaptation of their 
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current processes to become more eco-efficient, and primarily more fuel efficient. A more 

drastic example of an internal process change can be seen in the case of Worn Again. The 

company began using a completely new process which separates cotton from polyester and 

recycles the fibres into cellulose which is to be recycled internally and used in a natural fibre 

as well as polyester. By using this process the company is able to recover 99.9% of their fibre 

without reducing the quality. This provides the company with cost savings as they need less 

material in their production process. 

 

Barriers addressed with these business model changes in these cases are mainly 

technological and market, and to a lesser extent behavioural, organisational, and 

institutional. 

 

Technological barriers: 

• Technological barriers are primarily linked to changes in the value proposition and to a 

lesser extent internal processes. The technological barriers related to value proposition 

alone are linked to service changes, for example the smart grid system from Schüco. 

When changes to internal processes occur, there is often a product related technological 

barrier. This is primarily related to investments in new equipment or software required 

to alter the processes, as is seen in Worn Again. 

 

Market barriers: 

• The market barriers are strongly related to innovations regarding the value proposition. 

Such innovations often face uncertain demand, or acceptance, from the market which 

acts as a barrier to successful introduction.  

• Also seen in relation to market barriers are supply chain innovations. In the case of Worn 

Again, new inputs from suppliers were required to achieve their eco-efficient 

innovation; however, existing suppliers which hold leverage in the network can block or 

attempt to block the change, especially if the new input requirements are not in line 

with their core business. 

  

Behavioural barriers: 

• Behavioural barriers are primarily found in relation to changes to the value proposition. 

The lack of attention or focus on eco-efficiency can act as a barrier when trying to make 

changes to the value proposition. If consumers do not perceive any added value or do 

not have a focus or a sense of importance related to the changes then this acts as both a 

behavioural barrier which feeds into a market barrier. 
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• Companies which make changes to their supply chain also face behavioural barriers 

primarily linked to the market barrier mentioned in the market barriers above. Suppliers 

which do not have a core business in line with the new input demands from the 

company are less likely to have a motivator to change. It is not in line with the mission, 

values, or focus of the company. 

 

Organisational barriers: 

• All cases where companies face organisational barriers related to eco-efficiency had a 

change to their internal processes. When a company would like to make changes to their 

internal processes this can face barriers related to funding, company structure, or 

internal bureaucracy.  

 

Institutional barriers: 

• Lastly, institutional barriers are seen in cases with changes to internal processes. These 

barriers are often related to standards and regulations regarding the production 

process. For instance, Plant Lab faced institutional barriers due to their food production 

changes. The company focused on urban farming (vertical farming) and using LED lamps 

which help the plant growth. In a sector such as food, production methods face specific 

standards and regulations which must be met and can act as barriers to new 

innovations. 

 

Green supply chain management 

Green supply chain management is strongly related with (resource driven) business model 

change in the supply chain. Greening activities in the supply chain focusing on upstream 

flow, cost reductions of and innovation in raw materials, components, products and services 

involve changes in key resources and the structure and management of upstream 

relationships with suppliers (key partners). Examples are the cases of A-one+, IKEA and 

General Motors in which respectively an integrated approach, a code of conduct and a gain 

sharing mechanism were introduced in order to achieve resource efficiency. Examples of co-

operation with energy providers in order to be resource efficient are the case of Volvo and 

Dong Energy and Novo Nordisk. 

 

In some cases green supply chain management, also entails business model change of the 

value proposition. Companies advertise their greening of the supply chain to deliver a 

different (greener) value proposition to their customers. For example, Frosta both changed 
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the supply chain to produce food without additives and rebranded their value proposition to 

the consumers. 

 

In a few cases there is also a change in the financial model. A change in cost structures can 

be caused by a change to green supply chain management. Examples are the gain-sharing 

case of General Motors and the partnership between Novo Nordisk and Dong Energy. 

 

Barriers addressed with these business model changes in these cases are mainly 

organisational and market barriers and technological barriers. 

 

Organisational barriers: 

• For green supply chain management (which is related to a change in supply chain), the 

relation with suppliers is of utmost importance. In the cases we saw examples of 

cooperation or collaboration with suppliers of resources (energy, materials). Examples 

are the aforementioned cases of General Motors, IKEA, A-one+ and Volvo in which 

guidelines for suppliers are defined and/or co-operation with suppliers is set-up. 

• A change in supply chain can also relate with a change in the own organisation. For 

example in the case of Frosta the organisation had to change from budget fighter to a 

premium product supplier. 

 

Market barriers: 

• Market conditions affect the options for a change in supply chain. For example, Frosta 

had a bit of difficulty with market acceptance at first in regards to their rebranding. 

• Business model innovation in the supply chain has to be economical feasible. For 

example, Dong Energy is incentivised to achieve energy savings. This depends however 

on the margin of wind power. Another example is General Motors providing an 

economic incentive to suppliers that assist GM in eliminating the production of waste 

and increasing the reuse and recycling of waste. This improves the chances of a positive 

business case for the suppliers, but should also be supported by the business case of 

GM. 

 

Technological barriers: 

• In order to implement a change in supply chain, technological changes are likely 

required, primarily in the form of new technology. For example, bio-based and 

compostable bio plastic products, as in the Solegear Bioplastics case. 
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Take-back management 

Take-back management is in our definition mainly related with business model change in 

the supply chain, since in most cases the taken-back material is used as resource in the 

supply chain. Take-back management also relates with business model change in the value 

proposition and the customer interface, because a different value can be delivered to the 

customer with a different relationship between supplier and customer by introducing 

collection schemes. 

 

The SABMiller and Canadian industry Standard Mould Bottle cases are examples of 

traditional reverse logistics, where reusable packaging is collected and reused. More 

advanced take-back schemes are the cases were the collected material is updated or 

refurbished for reuse via the supply chain. Examples are the cases of ASML, Toyota, 

Caterpillar and Cisco. In these cases the relationship between supplier and customer can 

change and slightly shift towards a functional sales concept, by adding additional services to 

the product, e.g. leasing and/or maintenance. 

 

Barriers addressed with these business model changes in these cases are mainly market and 

organisational barriers. In addition the business model changes in the cases address some 

behavioural and technological barriers. 

 

Market barriers: 

• A change in value proposition and customer interface signifies a change in value network 

conditions, which could be a market barrier. A company, introducing a take-back scheme 

will have a (sometimes only slightly) different relationship with its customers. For 

example, in the cases of Nespresso, Marks & Spencer, Brantano and El Naturalista take-

back is introduced. Worn Again, recycling fibres, had to achieve demand for the recycled 

material. Cisco, providing refurbished products by the original manufacturer has 

achieved acceptance of refurbished products by their customers. 

• In several cases of take-back management co-operation between different stakeholders 

in the had to be accomplished. For example the Canadian Standard Mould Bottle, 

requires a co-operation between producers retailers and consumers. 

 

Organisational barriers: 

• For take-back management, with business model changes in supply chain and customer 

interface, the collection, take-back and refurbishment have to be arranged. For example, 

in the Caterpillar case operations of vendors and distribution system needed adaption. 

In the Cisco case take back and refurbishment had to be organised. 
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• Collaboration with different stakeholders will have to be realised. For example, in the 

Brocklesby and ReFood Brokkelbie case, that does collecting and recycling as a third 

party. 

• When shifting towards the functional sales concept, additional skills are required. For 

example, in the SafeChem case a main barrier was to get the right people on board who 

had the necessary technical competence combined with value added selling skills. 

 

(External) Behavioural barriers (Market barriers): 

• Behavioural barriers related with take-back management are mainly associated to the 

change in value proposition and customer interface. Customers have to be convinced or 

stimulated to return their old products. For example, Brantano is making users return 

their old shoes. 

• In the situations where take-back management includes a shift towards functional sales, 

(again a change in value proposition and customer interface) there is the challenge of 

explaining (and convincing) customers of the benefits they would get by buying a service 

instead of a product. For example, in the SafeChem case where the company is 

developing innovative concepts such as chemical leasing. 

 

Technological barriers: 

• In order to enable reuse, refurbishment or recycling of taken-back material, 

technological changes in the supply chain have to be made. For example, El Naturalista 

developed a solution for the cutting and grinding of taken-back material and Worn Again 

had to improve the efficacy of process technology. 

4.2.3 Life-cycle measures (radical re-design) 
Cradle-to-cradle 

Cradle-to-cradle concepts seem to typically affect the supply chain domain of the business 

model (17 cases). In only 7 cases the value proposition was affected; of which 4 impacted 

both the supply chain and value proposition, such as in the Desso case (see above). The 

changed value proposition is in regards to cradle-to-cradle flooring; a proposition in an 

readily exiting flooring market. In order to be able to provide such flooring Desso made 

changes in their supply chain. Six cases illustrate clearly how internal processes/technology 

development formed the root cause for cradle-to-cradle aspect of the case, e.g. Veolia (see 

above). 

 

C2C concepts are challenging because of the requirements the concept poses on both 

product design (often new technologies for regulated applications) and organisational 
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boundary-crossing activities. Service/Product concepts allow for broader diffusion, as 

compared to closed implementations.  

 

Barriers addressed with these business model changes in these cases are mainly 

technological and market barriers as well as, to a lesser extent, organisational and 

institutional barriers. 

 

Technological barriers: 

• Technological barriers are related to the development of new technology required to 

enable cradle-to-cradle. 

 

Market barriers: 

• Less than half of the C2C cases included a product or service; these have faced market 

barriers (e.g. Veolia) in finding the demand for their offering.  

 

Organisational barriers: 

• Since many C2C cases required a change in their supply chain this also implied 

overcoming organisational barriers. For example, Desso had to convince suppliers to 

comply with its higher standards of non-toxicity and purity of materials, necessary to 

allow it to achieve higher recycling rates for its carpet tiles and to keep material in the 

technical nutrient loop longer (also behavioural).  

 

Institutional barriers: 

• 8 cases were confronted with regulations applicable to bio-based applications and 

supplying energy. 

 

Industrial symbiosis 

As industrial symbiosis typically links waste streams from one company to another, there are 

17 cases in which the supply chain is affected. However, there are also 16 cases based on a 

value proposition change (typically the service concepts); for example, the Green Chemistry 

Campus tries to establish a market for the residues from agro-food and chemical sectors to 

cater for the growing need for bio-based feedstock. Waste Producer Exchange (WPE) is 

another platform supporting users in selling waste products and materials. 

 

In general service concepts are promising, as they facilitate local implementations of 

industrial symbiosis. 
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Barriers addressed regarding these business model changes in these cases are mainly 

institutional and market barriers. 

 

Institutional barriers: 

• As IS typically deals with waste streams, regulations often apply, e.g. at MBD Energy who 

is developing technology using algae to recycle captured industrial flue-gas emissions to 

produce liquid bio-fuels. 

 

Market barriers: 

• IS changes in the value chain are related to market barriers. 

 

Functional sales 

Functional sales is strongly related to (offer driven) business model changes in the value 

proposition. Customers pay for the functionality or performance of the product instead of 

buying the product itself. As a result of this, a change in the financial model is induced as 

revenues are shifted from the price of the product unit to service fees. 

 

Business model change to both the value proposition and the financial model are evident in 

the examples already mentioned in the previous section. Zipcar and Appliance Warehouse 

of America are, respectively, renting cars and leasing house appliances instead of selling. 

Electrolux tried to offer wash as a service, instead of offering just the washing machine. PPG 

industries is paid by cost per unit of chemicals. The basis for revenue is altered although the 

product is not altered. A further example is Houghton which offers fluid management with a 

fixed price model instead of the product alone. 

 

Other cases show the example where the value proposition (and corresponding financial 

model) is changed from a product to a functional service. Philips and PFI Street Lighting 

provide (and being paid for) light as a service, including installation, maintenance, upgrades 

and disposal. In case take-back management is included, this adds a new aspect to their 

financial model. 

 

Siemens charges customers a fixed fee for energy use determined at the beginning of the 

contract. If costs exceed this fee then Siemens pays, but if it is lower then the savings are 

shared. Schneider Electric is paid for realised energy savings. 

 

Barriers addressed with these business model changes in these cases are mainly market and 

behavioural barriers. 
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Market barriers: 

• Market barriers related with functional sales have to do with the value network 

conditions and relations between supplier and clients. For example, renting and leasing 

providers, like Zipcar, introduce new value network conditions. In the Siemens case a 

new division of risks between supplier and customer has been introduced. 

 

(External) Behavioural barriers (Market barrier): 

• Important for functional sales concepts to succeed is the attitude of customers. The 

value proposition and the financial model must fit with the customers’ needs. In most of 

the cases incentives (like risk reduction, financial gains) were built-in to persuade the 

customers. For example, in the Siemens case split-incentives have been overcome. 

Philips has to tackle the short-term financial focus amongst customers, as the model 

only functions with a long-term total cost perspective and willingness to commit to a 

supplier. Leasing of house appliances by Appliance Warehouse of America requires new 

individuals' values and attitudes. Electrolux apparently did not manage to remove the 

barrier of changing individuals values and attitudes. 

 

Behavioural barrier: 

• A change towards functional sales requires a completely different behaviour in the 

company with respect to customer interfacing, technology development, transaction 

costs. It therefore requires strong behavioural commitment and a change from top 

management to turn-around a company. Successful examples have obviously overcome 

such barriers. 
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5. Business models, resource efficiency and policy 
implications: summary messages 

This chapter presents a discussion of the main findings of the analysis presented in the 

previous chapter. The first section focuses on business model change in relation to the 

analysis of resource efficiency measures. The subsequent section deals with some messages 

around barriers to resource efficiency. 

 

5.1. Summarizing messages 

 

A summary of the analysis of resource efficiency measures is presented in the following 

table. 

 

 

P
ro

d
u

ct
/ 

Se
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REM #  Observation 

Green Products 30 REM Relatively little combination with other types. 

No specific industry focus. 

Characteristic groups of change: 

• Small-scale product changes; 

• New product introduction or other complete product 

overhauls. 
BM Δ Mostly on the value proposition and some in supply chain and 

internal production. 

Barriers Mainly technological, behavioural and market barriers, driven 

by the value proposition and the internal production changes. 

Green Services 32 REM A very broad ‘catch-all’ category. 

A promising number of combinations with Industrial Symbiosis. 

Characteristic groups of change: 

• Services to Value Chains (‘X as a Service’); 

• Services in Value Chain. 
BM Δ Prevalence of value proposition changes. 

Barriers Consequently confronted with market and organisational 

barriers, either when the service is in an existing market 

(competition) or when the service is in a new market. 

Service 

Substitutes 

1 REM A single case: Eco2Distrib. 

BM Δ Value proposition and customer interface. 

Barriers Market, organisational and behavioural barriers. 

Services instead 

of Products 

13 REM A focus on sharing and renting, sometimes extended with 

additional services such as insurance and take-back 

management. 

BM Δ Value proposition and financial model. 
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Barriers Behavioural barriers due to the new way of offering and 

market barriers due to competition in traditional product 

market. 

Functional Sales 13 REM Characteristic groups of change: 

• Alternative for ownership focuses on material sharing: 

o straightforward renting and leasing; 

o added value services; 

Performance contracting allows for choices by the provider. 

  BM Δ This class typically needs changes in the value proposition to 

change both products to services to function and change 

incentives in usage. Therefore a change in the financial model 

is often occurring too. Sometimes with added value services 

such as TBM the supply chain is affected as well. 

  Barriers Because the class radically changes the proposition known to 

consumer concepts market barriers will have to be overcome. 

It also involves drastic changes within companies and a 

restructuring: therefore behavioural and organisational 

barriers are involved. 

 

O
p

e
ra

ti
o

n
s 

REM #  Observation 

Pollution 

Control 

1 REM Stena Metall Landfill Mining project is the only case. 

BM Δ A change in the supply chain and somewhat in the internal 

processes. 

Barriers Institutional due to dealing with regulated landfill. 

Cleaner 

Production 

7 REM Cleaner production methods are often linked to other 

transformations, such as supply chain management or pollution 

control. 

BM Δ Typical changes in the supply chain and internal process. If 

serviced then the value proposition is affected. 

Barriers Market barriers due to power in the value chain and 

behavioural barriers if change is not in primary interest. 

Eco-efficiency 11 REM Internally focused cases use less input materials or replace 

materials used.  

There are also service implementations, in these cases focused 

on training an behaviour. 

BM Δ Surprisingly in many cases the value proposition was affected. 

In some cases actually a service was developed. In other cases 

internal processes were affected and in others the supply chain.  

Barriers Dominantly technological barriers. If serviced also market. 

Green Supply 

Chain 

Management 

26 

 

REM Characteristic groups of change: 

• source green materials; 

• code of conduct; 

• co-operation between suppliers; 

• gain sharing. 
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BM Δ No surprise that this concept overall affects the supply chain 

component, although in different ways. Sometimes also the 

value proposition is affected as the service is advertised as 

green(er). 

Barriers Coordination in the supply chain is considered an 

organisational barrier. Economical acceptance issues of chain 

partners represent a market barrier. 

Take-back 

management 

23 REM Characteristic groups of change: 

• reusable packaging; 

• packaging and food waste for recycling through the 

retailer or a third party; 

• equipment for reuse or refurbishing. 
BM Δ The supply chain is affected as in most cases the material taken 

back is fed into production. In some cases the relation with the 

customer, thus the customer interface is affected. 

Barriers The market barrier is related to companies that need to change 

the way they deal with the customer. Achieving collaboration 

in the chain implies an organisational barrier. 

 

Li
fe

-c
yc

le
 Cradle-to-cradle 24 REM Characteristic groups of change: 

• companies that produce components that can be used in 

C2C products or services, such as packaging; 

• services base on development of (bio-) (processing) 

technology; 

• C2C implementations that are driven by and scoped to a 

specific company. 
BM Δ Achieving C2C starts with dealing with your inputs via the 

supply chain and internal processes and adopting technologies 

to do that. In cases also involves TBM (also Supply Chain). 

Some cases put C2C prominently in the value proposition and 

even service it. We term this class ‘C2C as a service’. 

Barriers We observe technological barriers for the technologies 

required. Competing on either existing markets with a C2C 

enhanced product or a new type of service implies market 

barriers. The necessary collaboration in the supply chain 

implies organisational barriers. 

Industrial 

Symbiosis 

26 REM Characteristic groups of change: 

•  (Bio-) (processing) technologies that turn waste into 

valuable products; 

• platforms that connect supply and demand of residual 

streams; 

• effective collection of waste streams;  

• implementations of eco-cities. 
BM Δ Since IS typically relays a waste stream as an input this implies 

that the supply chain is affected. The cases where IS is being 
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serviced, obviously affect the value proposition. This class is 

named ‘IS as a service’. 

Barriers Due to the sensitive nature and consequently regulation of the 

waste streams that are treated in IS institutional barriers are 

apparent. The service concepts also face market barriers, 

because the demand for such concepts has to be found. 

TABLE 6: OBSERVATIONS ON BUSINESS MODEL CHANGE AND BARRIERS FOR THE RESOURCE EFFICIENCY MEASURES 

 

A quantitative overview of the REMs is given in figure 

 

 

FIGURE 19 OVERVIEW OF RESOURCE EFFICIENCY MEASURES IN THIS STUDY 

 

Some relevant messages derived from the analysis of findings are summarised below. 

• Demand side measures 

A relatively large number of the studied cases are associated with green products or green 

services concepts, delivering products or services that contribute to resource efficiency. A 

relatively small number of the studied cases are associated with the functional sales 

concept, where the customer pays for the functionality or performance of the product 

instead of buying the product itself. This is possibly caused by the fact that it is more difficult 

to introduce this concept in the distinct markets or because of the relative newness of this 
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concept. The services instead of products concept could be seen as the forerunner or a 

simplified version of functional sales. 

 

• Supply chain measures 

A second large group consists of cases related to green supply chain management and 

industrial symbiosis, focusing on resource efficiency in the supply chain in cooperation with 

partners or suppliers. Only a few of the studied cases are related to the pollution control and 

cleaner production concepts. This is most likely caused by the fact that these are rather 

specific concepts frequently related with the own production process that are linked with 

eco-efficiency and green supply chain management. 

 

• Life cycle measures: design for radical change 

The third dominant group of cases focusing on cradle-to-cradle or take-back management 

(also part of product-service systems), is oriented towards the product life-cycle and 

ultimately aims to close the recycling (or reuse / refurbishment) loop. In terms of scope of 

change, life-cycle oriented resource efficiency measures like cradle-to-cradle involve 

business model changes on both supply and demand side. It is important to note the 

interaction with the services categories, as some types of green services enable the 

implementation of potentially high-impact resource efficiency measures like cradle-to-

cradle and industrial symbiosis without less of the organisational and market barriers: C2C-

as-a-service and IS-as-a-service. 

 

 

FIGURE 20 OVERVIEW OF BUSINESS MODEL CHANGE CATEGORIES 
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A detailed overview of the relation between resource efficiency measures and categories of 

business model changes and barriers, with counts of the number of occurrences, is included 

in Appendix B. Based on that analysis the following insights were generated. 

5.2. Clusters of resource efficiency measures in relation to 
business model change 

The following figure presents the relationship between the resource efficiency measure and 

the locus of associated changes within the four main areas of a business model (Figure 14, 

section 2.2). The horizontal axis represents the supply or demand side components of a 

business model. This figure is divided into supply side (left hand side of the figure), value 

propositions (in the middle), and the customer interface on the demand side (right hand 

side of the figure). 

 

The vertical axis is an schematic representation of the perceived change in the business 

model change. The categories include a small change in business model, e.g. can be 

achieved within one company or caters to an already existing market, and large change in 

business model, e.g. involving multiple stakeholders in the supply chain or large changes in 

the customer interface of the business model, leading to the creation of a new market or the 

need to strongly persuade customers.  

 

The positioning of the resource efficiency measures is based on the profile of business 

model changes per measure that follows from the counts on the affected business model 

areas of the cases.  
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FIGURE 21 RESULTS OF CLUSTER CATEGORIES, SUPPLY AND DEMAND SIDE AND SCOPE OF CHANGE OF 

RESOURCE EFFICIENCY MEASURES & BUSINESS MODEL CHANGE  

 

In Figure 21 four distinctive clusters of resource efficiency measures can be distinguished: 

• Delivering green(er) products and product-service combinations: green(er) products 

(GP), green services (GS), services instead of products (SP) and functional sales (FS). 

• Greener production within own company: pollution control (PC), cleaner production (CP) 

and eco-efficiency (EE); 

• Greener production and closing the loop along the supply chain: green supply chain 

management (GSCM) and industrial symbiosis (IS), and take-back management (TBM); 

• Focus on life-cycle re-design: cradle-to-cradle (C2C)  

 

As previously noted, the illustration of change could also be seen as a measure of inter-

operability among a number actors affected by changes in particular business models. The 

cluster categories above could also be viewed in a value chain focus depending on the 

number of actors involved at the supply side, demand side or following a whole value chain 

focus.  
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Supply side Demand side Life cycle 

Pollution control 

Cleaner production 

Eco-efficiency 

Green supply chain management 

Take-back management 

Green products  

Green services 

Functional sales 

Services instead of products 

Cradle-to-cradle  

Industrial symbiosis 

TABLE 7CLUSTER CATEGORIES OF REM IN TERMS OF SUPPLY SIDE, DEMAND SIDE OR VALUE-CHAIN ORIENTED 

 

Supply side resource efficiency measures like pollution control, cleaner production and eco-

efficiency can often be arranged within one company and entail none or a small business 

model change in the supply chain. Supply side resource efficiency measures like green 

supply chain management and industrial symbiosis often require considerable changes in 

components of the business model, because more parties or parties across the value chain 

have to be involved. Take-back management requires cooperation between different 

parties both upstream and downstream the value chain. It can lead to the creation of new 

companies and a green business plan, e.g. following a producer responsibility principle, 

requiring significant business model changes or the design of a new one. 

 

Demand side resource efficiency measures like green products and green (business) services 

can typically be realised by one company, resulting in no or a small change in the business 

model. Resource efficiency measures such as functional sales and services instead of 

products demand relatively large changes in the customer interface of the business model. 

 

Life-cycle oriented resource efficiency measures like cradle-to-cradle involve business model 

changes on both supply and demand side. For this type of resource efficiency measures 

normally more parties, including those that are further up- or downstream than the direct 

suppliers and customers, are required. As a consequence, the required business model 

changes are relatively large.  

 

In the remainder of this section we discuss the prospects of business models for resource 

efficiency services. 

5.3. The transformational power of resource efficiency measures 
(REMX) as a (business) service 

In the analysis in Chapter 4 we illustrated cases that included the measures of green 

(business) services, cradle-to-cradle and industrial symbiosis. As noted in section 2.2., these 



POLFREE          Deliverable D2.4 
Policy Options for a Resource-Efficient Economy 

 

 

 

 

PU Page 92   

 

types of REM offered as additional services hold a strong potential for impacting both 

business competitiveness and resource efficiency. Our findings also highlight their high 

potential for resource efficiency across the value chain. In this class of measures there are 

companies that have developed techniques, be it of a bio-processing nature or of an ICT 

nature, that would allow these companies to serve as a platform. A platform is understood 

as a basis that customers or other links in the supply chain can use for specific services. It is 

much like an ICT platform where many different streams are directed and rerouted, only 

with stakeholders and other services. The platform is in this sense the company acting as a 

common intermediary for a specific purpose which often distinguishes the company in the 

market. 

 

The examples analysed in chapter 4 show that these REMs have the ability to contribute to a 

more efficient use of by-products (valuable resources), potentially from different 

companies, and process and redirect them to other companies within and across value 

chains. In the case of waste-streams, a possibility is processing waste-streams into valuable 

products. In the case of intermediary platforms, it is information on availability of streams 

that can be offered to companies ready to take those streams as an input. The nature of 

such companies is that they are able to serve multiple companies on the input (supply) side 

and multiple companies on the output (demand) side. For customers of such companies this 

implies that they will only have to deal with this as-a-service-company, thus bilaterally 

instead of by interaction with either parties that are further up and down the chain (C2C) or 

are active in other chains (IS). Interaction will take place in a more or less standardised way, 

according to the capabilities of the as-a-service-company. The result is that the as-a-service-

company creates a market through which the customer-company is effectively able to 

influence parts of the chain up- or downwards (C2C) or other chains (IS), by means of 

market transactions and with potentially less coordination required.  

 

     

FIGURE 22 C2C-AS-A-SERVICE SUPPORTING COORDINATION BEYOND MARKET RELATIONSHIPS 
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Figure 22 presents a graphical representation of coordination to achieve C2C in both the 

non-serviced and serviced variant. The business model of the focal company (green) 

typically focusses on the direct suppliers and customers, coupled by transactions (straight 

line). In fact, tiers of a value chain are typically decoupled by markets (indicated by the small 

circles). C2C thus requires coordination (dotted line) of parties that are typically beyond the 

focus of the business model. By a C2C-as-a-service (light-green) the relations become 

transactional and direct and are typically in focus of the business model (rectangle). 

 

The interactions described above make the green business model of C2C and IS more 

accessible and acceptable to single firms. We identify the following potential benefits of 

these constructions: 

• A bilateral, standardised interface: The single company now only has to deal with the 

platform company instead of multiple bilateral or multilateral collaborations. This 

suggests that the green business model concepts could be implemented more easily. 

• The platform company builds expertise on their specific platform function and transfers 

this to its customers (both supply and demand side). This suggests a higher efficiency in 

implementation and operation. 

• Because the platform role aggregates supply and demand it is in a better position (as 

compared to ad-hoc bilateral or multilateral agreements) to achieve scale, which also 

drives the cost-effectiveness of the operation. 

• The transactions form a core element of the operation of the platform company, 

whereas for some of the companies in the value chain side streams only represent a 

commercially less interesting stream, thus increasing behavioural barriers to engage for 

change. 

 

 

FIGURE 23 IS-AS-A-SERVICE : ILLUSTRATION OF COORDINATION AND INTERACTION ACROSS DIFFERENT VALUE 

CHAINS 
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Figure 23 is a graphical representation of the IS-as-a-service. It couples value chains by 

direct transactions rather than coordination. In other words, such a platform function 

enables the implementation of potentially high-impact RE measures without less of the 

organizational and market barriers, which effectively results in a lower position of the C2C-

as-a-service and IS-as-a-service concepts in Figure 24. 

 

FIGURE 24 REMX-AS-A-SERVICE: ENABLING THE IMPLEMENTATION OF POTENTIALLY HIGH-IMPACT OF (SCOPE 

AND DEGREE OF) CHANGE  

 

Note that the true potential of the IS and C2C measures are determined to a large extent by 

the specific value chain in which this will be implemented. 

 

5.4. Assessment of business model change and barriers to 
resource efficiency 

Figure 25 represents the results of the assessment of the relation between the barriers 

addressed by a specific category of business model change. The separate spin diagrams 

represent the relative occurrence (frequency count scaled for each category of business 
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model change) of type of barriers in the studied cases for the different categories of 

business model changes. 

 

The diagrams were constructed by counting the relation between a specific business model 

change domain and barriers addressed for the studied cases (see columns ‘BM Δ‘ and 

‘Barriers’ in Appendix A). The frequency count figures are included in Appendix B. 

 

Business model changes in the supply chain (SC) are related with organisational barriers, 

because of the arrangements which need to be made and possible cooperation with 

suppliers and other companies in the supply chain. In the cases where a change in the 

supply chain is combined with a change in the value proposition, market barriers are 

associated because of introducing a different product or proposition in the market. 

Technological barriers have to do with new technology to transform the production process.  

 

The latter is also valid for business model changes in the internal process (IP). Institutional 

barriers are related to regulations on for instance, waste handling. Supply chain and internal 

process innovations can be regulation, finance or resource driven. 

 

Value proposition (VP) business model changes relate to market barriers and behavioural 

barriers, because of the positioning of a novel product and/or service in the market. 

 

Business model changes in the customer interface (CI) are often related to a change in the 

value proposition. Related barriers are organisational barriers, for instance because of the 

required organisational changes in order to provide the novel product and/or service. 

Business model changes in the value proposition and customer interface can be offer or 

customer driven. 

 

In the studied cases business model changes in the financial model (FM) appear to be a 

result of changes in one or more of the other business model change categories. Even in 

possible finance driven cases, a change in the financial model appears not to be the initial 

change, but a result of a change in for instance value proposition. For example when 

introducing services instead of product or functional sales, a new revenue model will be 

introduced. Therefore, as a result the case study changes in the financial model are related 

to market and behavioural barriers. 
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FIGURE 25 RELATION BETWEEN CATEGORIES OF BUSINESS MODEL CHANGE AND BARRIERS ADDRESSED 
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5.5. Policy dimension of business models supporting resource 
efficiency 

The previous chapters describe the changes in business model and related barriers for 

different resource efficiency measures based on the review of case studies. In addition to 

the barriers mentioned there are drivers for achieving resource efficiency, like: high energy 

or material prices, expected future increases in energy prices, expected future material 

scarcity and increased market demand for greener products. One of the main questions of 

the POLFREE project is how the balance in society can be shifted in such a way to use these 

drivers and overcome the identified barriers. 

 

This section is explorative in nature and touches upon the policy dimensions of the business 

models and business model changes that were discussed in this report.  

The nature of the work reported here is that it is based on reports of established business 

models and business model changes, i.e. without policies having been altered to make the 

changes happen. The barriers that individual cases may have overcome may have included 

behavioural, organisational, technological and –above all- market barriers; almost by 

definition the reported business model changes have not been made possible by removing 

institutional barriers. Of course this does not imply that current policies do not hamper 

proliferation of similar business models. Current policies may ‘stimulate’ inertia, which will 

go unnoticed since there is hardly any written evidence of attempted business model 

changes that failed.  

 

In section 2.3 a short overview was given of policy measures and how they may have an 

impact on barriers for business model change. Reiterating these measures we can now 

contemplate what potential impact on the business model changes discussed here may be 

exerted upon implementing these policy measures. 

 

Policy measure Focus of implementation Effect on business model change 

Pollution control legislation Banning substances Would promote Pollution control 

And Cleaner production 

Energy Efficiency Regulation Minimum efficiency requirements, 

including progressive BAT 

measures in environmental 

permits 

Would promote Cleaner 

Production and Eco-efficiency 

Banning wasteful technology e.g. banning incandescent light 

bulbs 

Eco-efficiency 

Public procurement Important though potentially 

hampered by public procurement 

Broad application focussing on the 

stimulating role of government in 
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rulings the learning curve of innovations. 

Voluntary Environmental 

management systems 

“appropriate regulation, in terms 

of economic instruments needed 

to increase the commercial 

viability of such noble 

management strategies" 

May act in customer interface 

models, such as green products or 

services, because creating a 

market niche for frontrunner 

consumers. 

Emissions trading e.g. CO2 trading through ETS May influence both Supply chain 

and demand side measures 

through creating price incentives 

(both for internal processes as for 

consumer propositions) 

Product/pollution fees and taxes e.g. EPR (Extended Producer 

Responsibility) leads to funds for 

recycling 

Would promote primarily supply 

chain measures.  

Deposit refund systems May stimulate the circular 

economy 

Ecological fiscal reforms Shifting fiscal policy to stimulate 

positive environmental outcomes 

(e.g. lowering labour taxation) 

Fiscal reforms may promote 

service concepts which may have a 

higher transaction costing; effect 

depends on size of price incentive.  

Subsidies Grants or loans to promote specific 

activities or purchases 

Would temporarily improve mainly 

implementation of technologies 

and services and may therefore 

create an incentive for all models. 

TABLE 8 SUMMARY OVERVIEW OF POLICY MEASURES FOR THE REMOVAL OF BARRIERS TO RESOURCE EFFICIENCY 

MEASURES SOURCE: OWN ELABORATION. FRAMEWORK MODIFIED FROM VON WEISZÄCKER (FACTOR FIVE, 2009) 

 

Some measures are primarily aimed at phasing out non-eco-efficient technologies. Many 

such measures are already taken and the environmental successes of such measures are 

clear. However, the low-hanging fruit in many areas has been harvested already and it may 

be questioned whether further intensifying such measures may have great benefits, 

especially in view of a level-playing-field discussion. 

 

Fiscal measures work as a generic tool to promote demand side, lifecycle and supply chain 

business models. One has to keep in mind however that the financial stimulus may be rather 

small. And even then, changes are not only governed by mere financial incentives. Especially 

in smaller companies, limited available effort may act as a behavioural barrier to pick up 

complex business model changes. Company management must have a clear view on the 

robust niche that can be captured by radically changing a business model, and the cultural, 

and competence shifts that are required. Policy measures may act as a push in a direction, 
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but are certainly not the only factor. This also counts for the customer side in life-cycle 

business model changes or demand side changes. The customer (be it a citizen or a 

business-to-business customer) has many drivers for each decision, among which are 

perceived transaction costs (‘do I want to bother changing behaviour in view of the limited 

impact on my life and budget’), a feeling of freedom and choice (‘Do I want to share and 

lease goods that I always want at my disposition?’, ‘Can I always count on the supply of 

residual, secondary material as a feedstock?’). Policy influence in the uptake of product-

service systems may therefore be rather limited.  

 

Besides these ‘hard’ measures, governments have more tools to stimulate the business 

model changes discussed here. The role for strategic public procurement is one of them. It 

may act as a tipping point for new products and services so that they can create critical 

mass, and also shows that government is serious and acts as an example for society. It 

therefore adds to trustworthiness of government: act as you speak! The role of subsidies 

should also been seen in this light.  

 

Whereas on the one hand policies might be designed to create green business model 

innovations, companies may not be in favour of such policies. Whereas technological 

changes are protected by intellectual property rights, this does not count for most business 

model changes (such as product-service systems) making pioneers liable for speedy 

imitation thus loosing competitive advantage (and thus incentives to start in the first place).  

 

Last but not least, the role of government may be to act as an information provider and 

keeper of data that are relevant for assessing opportunities and impacts of business model 

changes. This may stimulate and proliferate concepts such as the ‘As-A-Service’ business 

models. How can these be stimulated to come about and realise their potential? A way of 

promoting such concepts is by investigating currently implemented concepts and 

subsequently making the knowledge and capacities available to others (more open). This 

can be helped when information on potential demand is catered, e.g. by overviews on what 

companies take on what inputs so it will be a little bit easier to scale and increase returns. 
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6. Conclusions and future steps 
The purpose of this report is discuss and show changes to business model that support 

resource efficiency and to derive lessons from these observations that may serve as a guide 

to policy developments. 

 

The analysis presented in this document illustrates a large number of cases about the 

implementation of various and often interlinked resource efficiency measures. The changes 

have been brought in a clear framework distinguishing on the one hand supply chain 

measures, value proposition (lifecycle) measures and demand side measures (related to the 

customer interface), and on the other hand various complexities ranging from relatively 

simple internal operations to more complex changes involving more players in a value chain 

with potentially dissimilar motives.  

 

The framework is suggested as a template for further discussions on the impact of policies 

on improving resource efficiency. The basic model of the business model canvas, and the 

classification of (succeeded) business models may prove useful when drafting policies and 

trajectories towards a more resource efficient Europe. 

 

Furthermore, a general model is sketched of a business model REMx-as-a-service that may 

serve as a model that may solve some of the clear business barriers: dissimilar incentives 

and motives along a complex value chain, concerned with complex (and potentially 

therefore radical and beneficial) business model changes.  

 

At first glance, the high number of cases demonstrates that improving resource efficiency is 

a driver for many companies for many reasons. On the supply side costs may be reduced 

and supply may be secured, on the demand side new customer niches (either through 

products or services) may be tapped or a new form of customer intimacy may be reached. 

But besides these obvious benefits, companies may also be active in this field to be seen as 

a reliable employer, that is attractive for new employees as well as for current employees, 

that may feel themselves more motivated.21  

 

Though policy measures have undoubtedly a stimulating effect on almost all business 

models discussed here, one should always keep in mind the web-of-constraints, that was 

                                                      

 
21

 Private communication with sustainability officer of Unilever. 
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introduced in an earlier report in this project (Deliverable report D1.5). Even in a perfect 

regulatory and fiscal environment, internal business barriers involving organisational or 

behavioural aspects may be insurmountable. And without deep insight in the quantitative 

nature of business processes and changes it is impossible to derive the effect of pricing 

instruments of raw materials and consumables. 

 

The current approach used in this report also has limitations. 

 

Reported cases do rarely comment on the barriers that had to be overcome upon 

implementing the business model reported. In particular, the deeper barriers (internal 

behavioural barriers) are hard to extract from such literature evidence. Furthermore, 

business models attempts that failed do not reach the state of being reported
22. Valuable 

information about business barriers that had not been overcome is therefore unreported, 

and thus not discussed.  

Some reported cases may be cases in the framework of a larger movement within a 

company. The report of an individual case may even have less data on the barriers that were 

taken, since they might have been a result of a general management target that is of a more 

holistic nature than the individual case. 

 

The number of cases and the variety in resource efficiency measures illustrates that 

businesses have a lot of options to become more resource efficient. The variety of business 

model changes reveals in its turn a great many variations to achieve business value from 

implementing a resource efficiency measure. However, the document sources gathered and 

presented in this report lacks information on the business value of these resource 

efficiency measures and business model changes (e.g. impact on return on investment, cost 

savings, etc.). It also lacks information on the environmental sustainability and actual 

resource efficiency achieved. In general this information is hardly available and the authors 

of this report believe these are very much context dependent. Obviously the sector in which 

a company operates affects the potential implementation of the different measures. Also 

the (international) competition that companies face affects the effectiveness and even 

possibility of how to achieve business value from implementing a measure.  
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 It goes without saying that there are many examples of business models that failed to succeed, but many of 

such examples are anecdotal and are not reported in such a way that analysis and assessment can be 

performed at the same level of the cases reported here. 
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The consequence of the discussion above, is that from a business perspective the range of 

resource efficiency measures is broad but often with unknown quantified effects on 

business performance and value creation. This uncertainty does not lead to investment 

incentives nor enthusiasm from a business perspective. Likewise, informing policy remains a 

challenging and elusive task in terms of supporting critical choices of policy support to 

business models that both promote resource efficiency and business competitiveness alike.  

For example, should C2C or EE be preferred, or both, and how?23 This could be termed an 

informational barrier, which not only has implications for the adoption of RE measures by 

individual companies, but is also likely to hamper policy decisions to promote resource 

efficiency as it is unclear what measure to stimulate for whom? A holistic approach for 

evaluating RE measures and business model changes is missing. For this purpose additional 

primary research is required involving a combination of in-depth cases studies, quantitative 

analysis and econometric modelling. 

 

The result of the comparative case study, reported in this POLFREE deliverable will 

constitute an input for scenarios and modelling of policy implementation for resource 

efficiency and stakeholder engagement in the POLFREE project. 
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 Tukker and Tischner (2006) state (p.360): “Product-services have a potential to realise decoupling. 

However,(..) this is not a law set in stone. First, the sweeping claims that a shift to product-services 

automatically leads to a factor X world find no ground in reality. Many services offered are just an envelope 

around a system filled with products and materials and on a life-cycle basis do not score much better than 

products”. 
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Appendix A: Analysis of cases 
 

Case Name Description Source Industry Country Year BM Δ  Barriers REM 

TAC Energy 

Solutions 

TAC gives energy service and is paid extra for the realised energy savings. Innovative 

Business Models 

Energy & Building 

Administration 

Sweden - VP, FM OB, MB GS, FS 

Dong Energy Novo Nordisk is committed to convert all the energy savings that are realised 

through the partnership into purchasing of wind power from Dong Energy. 

Innovative 

Business Models 

Energy & 

Pharmaceuticals 

Denmark - CI MB GS, GSCM 

PFI Street Lighting The contractor holds the responsibility for building and maintaining the lighting 

net for a contractually determined sum. 

Innovative 

Business Models 

Government & 

Construction 

UK - VP, FM OB, MB FS 

PPG industries PPG is paid by cost per unit and the consumption of chemicals is calculated based 

on expected use. As a part of the contract PPG is obliged to a continuous 

reduction of cost per unit. 

Innovative 

Business Models 

Automotive & 

Chemical 

Poland 1998 SC, FM OB, MB FS 

Houghton Offers fluid management services based on a fixed price business model, where 

Houghton takes over the responsibility for the customer's management of 

lubricants. Case with Visteon 

Greenovate! 

Europe (2012) 

Guide to resource 

efficiency in 

manufacturing 

Chemical  UK 2003 VP, FM OB, MB SP, IS 

General Motors General Motors have implemented Resource Management at all of its North 

American assemble plants. A gain-sharing mechanism in the contracts gives the 

contractor incentives to assist GM in eliminating the production of waste and to 

increase the reuse and recycling of waste. 

Conceptualizing a 

“Sustainability 

Business Model 

Automotive & 

Resource/Waste 

Management 

US - SC, FM OB, MB GSCM 

ASML When their customers no longer need the system they have acquired from ASML, 

ASML buys the system back. 

WRAP Semiconductors & 

recycling & 

remanufacturing 

- - IP MB TBM 

Mobility Carsharing The customer is charged according to hours of use and mileage driven. The costs 

include fuel, insurance and maintenance. 

EMF Automotive & 

transport 

Switzerland 2008 VP, FM BB, MB SP 

Bourgeois Eco-design oven: improved resource efficiency in the entire product life cycle. EMF Appliance 

manufacturing 

France - VP TB GSCM 
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Aubineau 

Constructeur 

Redesign of refrigerated truck to optimise energy loss, reduce fuel consumption, 

and decrease CO2 emissions. 

EMF Transportation - - VP OB, MB, 

TB 

GS 

Frosta Production without the use of additives. Required new suppliers and a bit of 

rebranding. The transformation is first considered as a failure but later it paid off. 

Traded lower sales volume for higher margin products. 

EMF Food Germany 2003 SC OB, BB, 

MB 

CP, GSCM 

Siemens Building 

Technologies 

Offers building automation systems facilitating energy savings solutions, lower 

energy and operating costs. Part of Siemens AG. Low-risk energy savings 

(Siemens covers any costs above what’s agreed upon, additional savings are 

shared between the two). 

EMF 

 

http://ec.europa.e

u/environment/ec

oap/about-eco-

innovation/good-

practices/belgium/

509_en.htm 

Energy Switzerland 2007 FM BB, MB FS 

Siemens Cross-industry. Created a unit dedicated to smart grids, hopes to incubate green 

business models from here as well. 

EMF Cross-industry - 2009 VP MB, TB GS, EE 

Google Creation of Google.org, a philanthropic initiative with more of a focus on 

technical contributions. This resulted in Google initiatives like the Google 

"PowerMeter" (retired September 16, 2011 due to lack of market scaling) and 

RE<C (renewable energy cheaper than coal, retired in 2013 as Google feels other 

institutions are better positioned to bring cleantech energy to the next level). 

EMF Cross-industry USA 2008 VP BB, MB GP, GS 

BASF Through their eco-efficiency analysis they provide a scientific basis for strategic 

product development decisions. Environmental and economic aspects considered 

jointly. BASF does not only sell their eco-efficiency services to its customers, but 

also to governments in Northern Africa and the Middle East, thus securing access 

to critical raw materials. Hence their business model is based on Currency of 

sustainability. 

EMF 

 

http://www.biotha

ne.com/biothane/r

essources/docume

nts/1/25557,IFAT2

012_Newspaper_FI

NAL.pdf 

Cross-industry Global - IP, FM MB GS, GSCM 
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Maersk Line Slow steaming, slower travel times but offers more efficiency in ports etc. 

(greater punctuality). Saved 7% of CO2 emission and corresponding fuel cost per 

container moved in first 18 months. Provides clients with scorecards of monthly 

carbon footprint. 

EMF 

 

https://catreman.c

at.com/cda/compo

nents/fullArticleNo

Nav?m=245024&x

=7&id=3619610 

Transportation - - IP, CI OB, BB EE 

Toyota Value chain disruption. New mass market creation for hybrid cars. Provided a 

crucial link in technology from hybrid to a fully electric car.  

EMF 

 

http://www.cisco.c

om/web/ordering/

ciscocapital/refurbi

shed/docs/CCRE_R

efub_Process.pdf 

Automotive US - VP BB, MB GP 

BMW Developed a fully electric car the i3 under project Megacity Vehicle and recreated 

the production of the car. Lowers material weight by using Carbon Fibre 

Reinforced Plastic. 

EMF Automotive - 2007 VP BB, MB GP 

Daimler Works with OEMs and batter manufacturers (like BYD) provide secure access to 

suppliers as well as access to critical technology. Promotes a gradual shift 

towards electrification. 

EMF Automotive - - SC OB GSCM 

Better Place The electric vehicle is subsidised with the revenue from the electricity that needs 

to be bought exclusively from Better Place in return. Better Place intends to 

provide battery switch stations for its customers. That is, depleted batteries can 

be automatically exchanged for charged ones within about one minute. Yet, 

many industry experts doubt that the battery switch model will find broad 

adoption. 

EMF 

 

case from 2013 

http://www.fruitn

et.com/fpj/article/

159204/asda-talks-

up-new-potato-

packaging 

Automotive - 2010 VP, FM BB, MB SP 

RWE German utility company initiated an e-mobility program and started to build a 

public electric-charging infrastructure in some major German cities. 

EMF Automotive - - VP BB, MB, 

TB 

EE 
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IKEA Implementation of a Green Supply Chain Movement called "IWAY". Integrated 

into the business model of IKEA so it is more of a continuation of culture. 

EMF Home goods Global - SC IB, OB GSCM 

Schüco International 

KG 

This is their 3rd green initiative for housing solutions. The E3 strategy 

incorporates energy saving, energy production, and energy storing. It is based on 

smart grids, enabling owners of the buildings to sell excess energy back to the 

network. 

EMF Housing Germany 2011 VP, FM BB, TB EE 

Trimo Trimo is engaged in the construction of facilities with a focus on innovative 

solutions, energy efficiency, use of renewable resources, improvement of 

insulating materials and intelligent buildings. 

EMF Housing - - VP BB GP 

Gabriel Provides fabrics that can meet very high demands across a broad range of 

parameters, including product and environmental performance. 

EMF Fabric & furniture Denmark - VP OB, BB GP 

Maersk Line Maersk Line’s value proposition is to provide environmentally responsible 

transport services, delivered to customers by the use of energy-efficient 

container ships. Developed a cradle to cradle passport systems tells them what 

materials are used in the containership construction used to tell where 

improvements can be made. 

EMF Shipping Denmark 2011 SC MB C2C 

Desso  Cradle to cradle policy to provide flooring solutions. Provides high-performance 

flooring solutions in unique and fashionable designs, while yielding beneficial 

impacts on their customers’ sustainability policies and corporate sustainability 

strategies. 

Mentioned in EMF as well: Managed to convince suppliers to comply with its 

higher standards of non-toxicity and purity of materials, necessary to allow it to 

achieve higher recycling rates for its carpet tiles and to keep material in the 

technical nutrient loop longer. 

EMF Flooring Netherlands - VP, SC OB, BB, 

MB 

GSCM, C2C 

Van Gansewinkel Enables their customers to use and re-use waste materials in coordinated and 

cost efficient closed loops. Turned the company's main cost, waste removal, into 

a revenue producer. And, through this, set up a closed the loop between 

production and re-use of products. 

EMF 

 

http://www.ecovat

ivedesign.com/ 

Waste Collection Netherlands - SC BB, TB IS 

Steelcase Reduction in office furnishing market lead to a redesign in their concept and 

products. Integrating sustainability into the company's offers. Healthy, 

environmentally friendly, and enjoyable working environments. 

EMF Office furnishing United States - VP BB GP 
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SafeChem Europe 

GmbH 

Future-oriented chemical company. The company has a complete portfolio to 

manage the product-specific risks of chlorinated solvents, to optimise the 

cleaning process as well as the solvent consumption. The basis is a closed-loop 

concept: the SAFE-TAINER™ system is a double-walled safety steel container 

system for the easy and safe handling of fresh solvents and the take-back of used 

solvents for recycling. SafeChem is continuously developing innovative concepts 

such as chemical leasing, where customers can lease the complete cleaning 

process for a fixed monthly leasing fee. A close cooperation with the customer 

allows efficient monitoring and optimising of the entire cleaning process at 

customers' sites. 

EMF Chemical cleaning Germany 1992 VP, FM OB, BB SP, TBM 

Eco2Distrib Manufacturer of dispensing machines for retailers to sell fluid consumer 

products, such as soap, detergents, beverages and paints, without the use of 

individual product packaging. The machines dispense intelligently and without 

any kind of internal or external spills when filling up the end-user's container. In-

store tests show that sales of the manufacturers' brands have expanded 

considerably. 

http://ec.europa.e

u/environment/ec

oap/about-eco-

innovation/good-

practices/estonia/

20130617-capital-

of-free-public-

transport_en.htm 

Consumer 

products 

France 2011 VP, CI OB, BB, 

MB 

SS 

Car2Go Subsidiary of Daimler. A car sharing company which came from the Smart Fortwo 

product development, but they needed a viable business plan. Car sharing 

without rental stations and/or fixed drop points. 

http://ec.europa.e

u/environment/ec

oap/about-eco-

innovation/good-

practices/eu/2013

0128-washing-

whiter-without-

water_en.htm 

Automotive Germany 2008 VP, FM OB, BB SP 

Philips Provides complete lighting installations. Lighting systems are delivered, used and 

taken back for better product and environmental performance. 

http://ec.europa.e

u/environment/ec

oap/about-eco-

innovation/good-

practices/eu/2013

Lighting Netherlands - VP, FM BB FS 
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0211-recycled-

footwear-

products-enter-

the-

market_en.htm 

Eastex Materials 

Exchange / Bright 

Green. 

Began as a project between 6 UK counties, but grew and was turned over to a 

community interest company. Platform which helps SMEs to find cheaper raw 

materials and equipment or to exchange their surplus materials (contributing to 

lower waste generation). 

http://ec.europa.e

u/environment/ec

oap/about-eco-

innovation/good-

practices/netherla

nds/328_en.htm 

Waste Collection UK 2004 VP MB GS 

E.ON. Utility company primarily focusing on heating. Now uses waste products readily 

available in the area to produce heat. Sells this heat and it's by-products (i.e. 

steam). 

http://www.sustai

nabledanceclub.co

m/ 

utilities Germany - VP, SC BB IS 

Yalumba Sustainable wine making through the idea of environmental citizenship. Want all 

stakeholders to be actively engaged. Adopting clean technology and best practice 

procedures. 

http://ec.europa.e

u/environment/ec

oap/about-eco-

innovation/good-

practices/eu/707_

en.htm 

Wine making Australia - SC BB, MB CP 

Biototal AB Uses companies' waste to produce bio-fertilizer products for farmers. Depending 

on type and quality of waste they either pay for or are owed for the waste and 

same for the fertilizer. 

Resource Efficiency 

Atlas 

Agriculture Sweden - SC IB, BB, 

MB 

IS 

ChargeStorm AB Goal is to make the process of using and charging the vehicle easy for the electric 

vehicle owner. Work with energy companies, real estate companies, and 

enterprises providing parking spaces to provide user-friendly charging. 

Resource Efficiency 

Atlas 

automotive Sweden 2009 VP MB GP 

Econova AB Originally built forest roads, has transformed into a leading garden company, one 

of Sweden's largest bio-fuel and recycling waste products. Make use of residual 

and secondary products to make bio-fuel or soil. 

Resource Efficiency 

Atlas 

bio-fuel Sweden - SC IB IS 

HTC Cleaning Developed a cleaning and maintenance solution, Twister. Cleans and polishes 

floors mechanically instead of using chemicals. 

EIO_2010 Flooring Sweden 2005 VP MB CP 
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Technology AB 

Envac Optibag AB Optical sorting system for household waste. EIO_2010 Waste Collection - - VP MB GP 

Plantagon 

International AB 

Developed vertical greenhouses for the urban environment as a means of 

providing food. Deliver fresh and healthy organic food directly to the customer at 

a lower price. 

EIO_2011 Agriculture Sweden 2008 VP, SC N.A. GP, EE, 

C2C, IS 

PolyPlank AB - Core 

Plugs. 

Provides 100% recyclable core plugs to paper mills on which paper is rolled up. 

They go out to the customers then are sent back for reuse by the mills. 

EIO_2012 Paper - - SC OB TBM 

PolyPlank AB - 

Polyplank 

Maintenance-free 

Building Systems 

Alternative to wood production. No maintenance required, durable, recyclable, 

and made from wood and plastic. 

EIO_2012 Construction - - VP OB, MB GP 

Qlean Scandinavia 

AB - Qlean 

Construction 

Provides an alternative to costly repairs of reconstructing a foundation. Resources for our 

Future 

Construction Sweden 2002 VP OB, MB, 

TB 

GS 

Qlean Scandinavia 

AB - Qlean Industry 

Commercialises the services of cleaning facades. Lease their products for a 

monthly fee. 

Resources for our 

Future 

Cleaning Sweden 2002 VP MB, TB SP 

Qlean Scandinavia 

AB - Qlean Surface. 

Uses ultra-pure water to clean surfaces for businesses.  Resources for our 

Future 

Cleaning Sweden 2002 VP OB, MB, 

TB 

GS 

Stena Metall AB Recycling company. Landill Mining project. Resources for our 

Future 

Recycling Sweden - SC IB PC 

Svensk Biogas i 

Linköping AB 

Produces biogas in Sweden using waste from local businesses (slaughterhouse; 

food industry; food from households, shops, and restaurants; stillage water; and 

grain). 

Innovative 

Business Models 

Energy Sweden 2003 SC OB, MB IS 

Toyota Material 

Handling Sweden AB 

Instead of selling cars, they offer a rental program for customers to give advice to 

help select the right kind of equipment. Also developed advance take-back 

remanufacturing scheme so they can refurbish used trucks for new customers. 

Innovative 

Business Models 

automotive Sweden - VP, FM N.A. SP, TBM 

Matorka. Focus on renewable energy sources and energy-intensive food production. Fully 

utilise raw materials (1 kilo food each kilo water). 

Innovative 

Business Models 

Agriculture Iceland - VP, SC IB, MB, 

TB 

IS 
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Netcycler Oy Provides internet service for consumers. Allow people to acquire items they want 

by giving away items they no longer need. Different models with postage 

companies. Customers pay transaction fees, customers pay for premium account. 

Collaborative consumption. 

Innovative 

Business Models 

Consumer goods Finland 2008 VP, SC IB, MB GS 

AeroThermal 

Limited 

Developed a treatment of municipal solid waste and food waste which could be 

translated to organic waste and ultimately shell fish and fin fish. Provided a way 

to use by-products in fertilizer, reduced energy costs, and increased water 

efficiency and recovery 

Greenovate! 

Europe (2012) 

Guide to resource 

efficiency in 

manufacturing 

Waste treatment UK - VP IB GS, IS 

Argos Direct Use of retreat tires. Conceptualizing a 

“Sustainability 

Business Model 

Automotive UK 2008 VP N.A. TBM 

Atherstone Accident 

Repair Centre Ltd 

First in the UK to install an eco paint booth that runs entirely on electricity. It 

eliminates the use of gas and there are no CO2 stack emissions.  

EMF Automotive UK - VP N.A. GP 

ENER.G Designed an Energy centre for Birmingham Heartlands Hospital to generate its 

own electricity reducing CO2 emissions by 1.700 tons per year.  

EMF Power and utilities UK - VP N.A. CP 

Sainsburys Opened a location in Dartmouth based on a new model to reduce operational 

and embodied carbon. The entire store was designed with this in mind. 

EMF Retail & Wholesale UK 2008 VP N.A. EE 

Interface Inc Carpet manufacturer which uses a business model based around closed-loop 

processing and a service-based model. 

EMF Carpeting US - SC, FM OB, BB, 

TB 

C2C 

Bendigo Bank Implementing a community development business model which focuses on 

successful communities. The business model primarily addresses issues of social 

sustainability. Enables the communities to negotiate better terms & conditions 

with the suppliers. 

EMF Banking Australia - CI OB, BB GS 

A-one+ Integrated 

Highway Services 

Has made an integrated approach extending throughout their work structure 

(from policy to procedures to supply chain partnership) aimed at achieving 

resource efficiency, such as 5% reduction in fuel use and 5% reduction in energy 

use. 

A survey on green 

business model 

transformation 

Infrastructure 

(highway) 

UK - SC, IP IB, OB EE, GSCM 

Aquafil in 

collaboration with 

Desso 

Turns Desso’s post-consumer carpet waste into new polymers and then new 

yarns, has developed a process to chemically recycle nylon that achieves the 

same quality of fibre as through virgin production.  

EMF Chemicals - Nylon Italy 2008 IP TB GS, C2C 
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Kajima Construction 

Corporation 

Kajima Construction Corporation developed a new deconstruction technique that 

allowed it to recycle 99% of the steel and concrete and 92% from a building. 

EMF Construction Japan - VP, IP IB, TB GS 

Electrolux Electrolux offered customers per-wash options based on smart metering. Pay-

per-wash failed, however, because consumers were not convinced of its benefits 

over traditional ownership of washing machines. 

EMF Home appliances Sweden 1999 VP BB SP, FS 

Pay per wash-

Electrolux in NL 

Business to business pay-per-wash. EMF Home appliances Netherlands - VP, FM OB, BB, 

MB 

SP 

Appliance 

Warehouse of 

America 

Lease model for house appliances. EMF Home appliances USA 1997 VP, FM BB SP, FS 

Bosch Siemens 

Hausgeräte 

Lease model for house appliances (B2B?). EMF Home appliances global - FM BB, MB SP 

Borregaard in 

Norway 

Borregaard is organised into three business areas according to market and 

product type: 

 • Performance Chemicals, including Borregaard LignoTech  

(lignin-based products and trading activities) 

• Specialty Cellulose, including Borregaard ChemCell  

(Specialty Cellulose and Bioethanol) 

• Other Businesses, including Borregaard Synthesis and Borregaard Ingredients 

(Vanillin, Fine Chemicals and basic chemicals). 

EMF Biochemicals Norway - ? N.A. ? 

Ostara Nutrient 

Recovery 

Technologies 

Ostara is a clean water company that recovers valuable nutrients from used 

water streams. The company's proprietary technology, the Pearl® Process, 

recovers otherwise polluting nutrients, phosphorus and nitrogen, from municipal 

and industrial water streams, and transforms them into a slow release, eco-

friendly fertilizer marketed as Crystal Green®.  

EMF Waste water 

management 

Canada 2005 VP, IP IB, BB, TB IS 

Patagonia in 

collaboration with 

Teijin 

Recycles polyester clothing chemically in partnership with Teijin in Japan. The 

material originates and is returned to Japan where it is re-made into new fibres 

for new Patagonia garments.  

EMF Textile US-Japan 2005 SC OB GSCM, 

TBM 

Ecover Manufactures ecologically sound cleaning products (made from plant-based and 

mineral ingredients). Trading products in both domestic and international 

markets, the company owns one of the world's best-known "green" cleaning 

product brands 

EMF Cleaning products global 1980 SC OB, MB GP 
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Basf Under the brand name Ecoflex®, BASF offers biodegradable, aliphatically aro-

matic copolyesters. In industrial composting facilities, Ecoflex(R) decomposes 

within a few weeks without leaving any residues behind. Whether in formulations 

made of thermoplastic starch and biodegradable synthetic polymers, so-called 

starch blends, or as a mono-application in the realm of flexible films, Ecoflex® 

offers customers completely biodegradable packaging. 

EMF Biomaterial 

(chemicals) 

Global 2007 IP TB GP 

Cyberpack Harmless Packaging is a range of truly compostable packaging sourced ethically, 

produced efficiently and sold responsibly. 

EMF Packaging UK - SC, CI OB, BB, 

MB 

GP, C2C 

Solegear bioplastics Solegear Bioplastics designs, manufactures and distributes non-toxic, bio-based 

and compostable bioplastic products. 

EMF Biomaterial 

(chemicals) 

Canada 2005 ? TB GP, GSCM 

Seattle & 

SanFrancisco 

PPP both of which have not only set the rules for the choice of bio-nutrient-based 

materials for single-use fast-food packaging, but have also provided the municipal 

infrastructure to properly handle such waste. 

EMF Packaging US  - SC IB GSCM, 

TBM 

Turntoo Facilitate new relationships between the producers of material-based products 

(such as lighting systems) and users simply interested in performance (in this 

case, light hours) to establish a simple method for determining prices that gives 

both the users and the suppliers an incentive 

EMF Any Netherlands 2010 VP OB, MB GS, GSCM 

Veolia Veolia has pioneered the production of bioplastics from sludge. Wastewater 

treatment systems today often use bacteria that eat sludge and neutralise it into 

carbon. Using proprietary technology, Veolia achieved a breakthrough in 

converting this ‘wastewater carbon’ into biomass rich in PHA, which has 

mechanical properties equivalent to polypropylene and is thus valuable in making 

consumer plastics and chemicals. Veolia produced the first biopolymers from 

municipal waste in 2011, and is now refining the process to meet end-customer 

specifications at full-scale wastewater treatment sites in Belgium and Sweden. 

EMF Biomaterial 

(chemicals) 

Belgium & 

Sweden 

2012 VP, IP IB, MB, 

TB 

GS, C2C, IS 

DHL DHL picks up the recyclables of over 800 JD Wetherspoon pubs when it makes 

deliveries there, and is growing its waste-related services under the 

Envirosolutions brand. It has also established a beverage distribution platform in 

the U.K. that includes the distribution, refilling, repair, and collection of vending 

machines. 

EMF Logistics UK 2010 VP MB EE, TBM 

Caterpillar use their vendor and distribution system as a collection network for used engine 

cores, linking the cores to a deposit and a discount system to maximise the re-

entry of used components into their rapidly growing remanufacturing. 

EMF Equipment 

manufacturing 

Global 2004 SC OB TBM 
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Pharma Machines In the European remanufactured medical devices sector, literally dozens of 

providers such as Pharma Machines offer services of used and refurbished 

products with dedicated sales platforms. 

http://ec.europa.e

u/environment/ec

oap/about-eco-

innovation/good-

practices/belgium/

345_en.htm 

Medical devices UK & 

Germany 

1975 SC MB C2C 

Cisco They refurbish their own products since 2001. http://ec.europa.e

u/environment/ec

oap/about-eco-

innovation/good-

practices/netherla

nds/560_en.htm 

Networking 

equipment 

Global 2001 SC OB TBM 

Nespresso collection and recycling of spent capsules http://ec.europa.e

u/environment/ec

oap/about-eco-

innovation/good-

practices/belgium/

201211126-

trivizor-freight-

transportation_en.

htm 

Packaging Global 1991 CI MB TBM 

Tomra Sensor based collection and sorting solutions: has used its technological 

capabilities to provide the technology for large-scale, nation-wide collection 

schemes (e.g., PET bottles).  

http://ec.europa.e

u/environment/ec

oap/about-eco-

innovation/good-

practices/eu/455_

en.htm 

 

http://www.bionic

Collection and 

sorting 

Global 1972 IP IB, BB, TB GS, TBM 
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-power.com/ 

Marks & Spencer PLAN A to become the most sustainable retailer of the world by 2015. 180 

commitments defined. Collection of used textiles from users. 

http://ec.europa.e

u/environment/ec

oap/about-eco-

innovation/good-

practices/eu/438_

en.htm 

Textile Global 2007 CI MB TBM 

Waste Producer 

Exchange (WPE) 

More specialised companies offer sales platforms in the business-to-business 

environment, too, such as the Waste Producer Exchange (WPE) in the U.K., which 

supports users in selling waste products and materials. 

http://ec.europa.e

u/environment/ec

oap/about-eco-

innovation/good-

practices/denmark

/20121126-

grundfoss_en.htm 

Waste 

management 

Global 2011 VP IB, MB GS, IS 

The Plant, Chicago ‘The Plant’ in Chicago is a good example where the discarded materials from one 

business are used as a resource for another—industrial symbiosis. This vertical 

farm and food incubator plans to house artisan food businesses, including a beer 

brewery, bakery, kombucha (fermented tea) brewery, mushroom farm, and a 

shared kitchen. The spent grains from the brewery are fed to tilapia fish, while 

solids from the tilapia waste are fed to the mushrooms. 

Resource Efficiency 

Atlas 

 

www.seawatergre

enhouse.com 

Food US 2012 SC OB IS 

ASDA Another set of methods for increasing shelf life is ‘active and intelligent 

packaging’, including, for example, packaging food in a protective atmosphere. 

Working with poultry supplier Moy Park, ASDA adopted new packaging that 

increased shelf life from 8 to 10 days. Similarly, a new packaging film for potatoes 

enabled ASDA to slash potato waste by 50%. 

Resource Efficiency 

Atlas 

Packaging UK 2013 IP IB GP 

Brocklesby Brocklesby and ReFood collect food waste and frying oils from retailers and fast-

food outlets and producers, and then process the fats and oils into biodiesel 

feedstock.  

EIO_2010 Biofuel UK 1987 SC OB TBM 

ReFood Brocklesby and ReFood collect food waste and frying oils from retailers and fast-

food outlets and producers, and then process the fats and oils into biodiesel 

feedstock.  

EIO_2010 Biofuel Netherlands 

& Germany 

1985 SC IB GS, C2C, IS 
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Netherlands The Netherlands is a forerunner in the field of phosphorus recycling. EIO_2011 

 

http://solved.fi/sit

es/default/files/fac

tsheets/company/

Ctf_factsheet_Digi

EcoCity_low_v2.pd

f 

0 - - ? N.A. ? 

Tamar Energy Renewable energy company with focus on Anaerobic Digestion. EIO_2012 Biogas UK 2012 IP IB, TB GS, C2C, IS 

Oberon FMR Oberon FMR—a private Colorado-based early-stage company—has developed a 

technology that converts nutrients in the waste-water streams of food and 

beverage plants into high-quality protein meal (60% protein and only 2% fibre 

content on a dry matter basis) for the animal nutrition market. The innovation is 

said to cut the costs of dewatering and disposal, as well as reduce the electric 

power bill typical at food and drinks companies for aerating waste water, which is 

full of organic matter. 

EIO_2012 Waste water 

management 

US 2010 SC IB, TB GSCM 

Guigan Guigan sugarcane company in China finding a market for all of its by-products 

and waste streams: bagasse into the paper industry, molasses into alcohol 

production, and its filter sludge as an alternative fuel into the cement industry.  

Resources for our 

Future 

Food China - VP MB C2C, IS 

Qmilch The latest milk-based innovation is a stunningly sleek new fibre made from milk 

residues and known as Qmilch®. It was put on the market in 2011 by 

microbiologist and fashion designer Anke Domaske. The fibre not only has a 

smoother surface structure than either wool or cotton, it also offers 

hypoallergenic, antibacterial, and moisturising properties. The fibres are created 

by heating casein powder derived from non-food-grade milk and liquid spun off 

in cheese centrifuges, i.e., from biological materials that are wholesome but 

would otherwise be thrown away, and refined with beeswax, but not with 

artificial additives such as optical brighteners. 

Resources for our 

Future 

Food Germany 2011 SC TB GSCM 

Wornagain In a recent development, Worn Again, a zero-waste textile company based in the 

U.K., has started using a process to separate cotton from polyester and recycle 

the fibres into cellulose to be used in viscose (a natural fibre) and polyester. Only 

0.1% of the fibre is lost in the process and there is no shortening of fibre lengths 

Resources for our 

Future 

Textile UK 2005 SC, IP MB, TB EE, TBM, 

C2C 
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or reduction in quality, typical drawbacks of mechanical fibre recycling. In 

addition, tests to date indicate that this process can return polyester to use not 

only ‘economically’ but at the price of conventional polyester, i.e., competitively. 

PUMA The circular economy creates value through defined, separate, technical and 

biological material flows. In this way, the nutrients embodied in biological 

materials can be returned to the food and farming systems to regenerate the soil 

at the end of a cascade. An example is PUMA’s InCycle™: a new line of 

biodegradable or recyclable shoes, clothes and apparel, all Cradle-to-Cradle™ 

certified. Companies that design fabrics for biodegradability must design each 

chemical treatment stage (e.g., dyes and finishes) to ensure that the chemicals 

degrade and do not persist in the soil. When PUMA took on the challenge of 

designing for full recyclability and biodegradability, it required changes to 

materials, pigments, and manufacturing. 

Resources for our 

Future 

Textile Global 2013 SC IB, TB GP 

Rohner Another example is provided by Switzerland-based Rohner—maker of ‘Climatex 

Lifecycle’, a synthetic fabric ‘safe enough to eat’—who describes the arduous and 

instructive process of developing the fabric on its website. Most suppliers were 

reluctant to reveal the ingredients in their dyeing and finishing processes, and 

Rohner had to winnow down the list of possible dyes from 4,500 to just 16 that 

were appropriate for the fibres. 

Resources for our 

Future 

Textile Switzerland 2010 SC, IP OB, BB, 

MB, TB 

CP, C2C 

Zipcar Rental models in general are clearly on the rise. Perhaps the best-known example 

today is Zipcar in North America, which gives users access to short-term hourly 

car rentals. Zipcar membership grew from 200,000 to 500,000 in only three 

months in 2011, and is expected to increase to 2 million by 2020. 

A survey on green 

business model 

transformation 

Automotive US 2000 VP MB SP, FS 

SABMiller  47% of SABMiller’s current global business for example, is in refillable bottles. 

This is driven not only by the emerging markets of Africa, Latin American and 

Asian, but also by European markets. 

Green Business 

Model Innovation 

Packaging - refilling 

bottle 

Global - SC N.A. TBM 

Standard Mould 

Bottle (SMB) 

It's a Canadian environmental success story that hinges on the commitment of 

brewers retailers and the consumers. 

In Canada, approximately two-thirds of beer is sold in reusable bottles—and the 

majority of brewers in Canada, large and small, use a common standard bottle, 

the industry Standard Mould Bottle (SMB). This, together with a return rate of 

approximately 97%, reduces costs versus one-way containers.  

A survey on green 

business model 

transformation 

Packaging Canada - SC MB TBM 
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Sodastream Sodastream in-home carbonation systems, with strong year-on-year revenue and 

profits growth since 2007. Sodastream—Making carbonated drinks at home 

Israel-based Sodastream (2011 revenues of USD 275 million) is to carbonated 

drinks what Kindle is to books. Sodastream uses an established technology to 

displace consumable beverage packaging with a durable container. It has 

effectively created a revenue stream from both the sale of its apparatus and from 

a new consumable: the gas needed to infuse water and other beverages. 

Sodastream locks in customers through its system of refillable gas canisters as 

well as minimising the packaging material associated with gas consumption. 

A survey on green 

business model 

transformation 

Beverage Global 2007 VP BB, MB GP 

London Bio 

Packaging 

London Bio Packaging contract for the 2012 Olympics Games. All food waste and 

an estimated 120 million pieces of packaging was readily collected in a contained 

system and industrially composted at an in-vessel composting site. Contained 

systems such as large-scale events or fast food restaurants are ideal for ensuring 

the correct disposal route for packaging, because as Ramani Narayan says, ‘As a 

consumer you cannot make a mistake if there are no mistakes to be made’. 

A survey on green 

business model 

transformation 

Packaging UK 2005 CI IB, OB, 

MB 

TBM 

Ecovative Design Some materials, e.g., mycelium, Ecovative Design’s EcoCradle™ mushroom 

packaging, retain much of the nutrients of their plant-based material due to their 

distinctive manufacturing process, allowing considerable return of nutrients to 

the soil. Ecovative’s packaging solutions have already achieved cost parity with 

conventional plastics, and are being successfully used to displace non-reusable or 

non-recycled materials such as expanded polystyrene. The potential drawback of 

using nutrient-rich biomaterials such as mycelium is that when collection and 

disposal options are not available, valuable biological material is taken from and 

not returned to the soil. 

A survey on green 

business model 

transformation 

Packaging US 2007 SC, IP OB, BB GP, C2C 

Brantano Brantano, which periodically runs ‘new for old’ program in their shops to collect 

used shoes in exchange for discount vouchers.  

A survey on green 

business model 

transformation 

Textile UK 2008 CI BB TBM 

PlantLab PlantLab in the Netherlands does away with the concept of land-based 

agricultural production and even traditional greenhouses, instead optimising crop 

cultivation in fully controlled closed buildings based on three principles. One is 

vertical farming: plants are cultivated on multiple floors of city buildings. The 

second is special LED lighting that only provides the wavelengths essential for 

growth: no energy is wasted on unnecessary light spectra. Third, mathematical 

A survey on green 

business model 

transformation 

Farming Netherlands 2010 VP, IP IB, TB EE 
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models are used to optimise growth inputs and combined with economic 

calculation models. 

Essential Dynamics One example is Essential Dynamics, a U.S. start-up working on a 3D printer for 

pastry chefs. Researchers at Cornell University are developing further 

professional and at-home food applications for printers of this kind. 

A survey on green 

business model 

transformation 

3D food printing 

not 

commercialised 

US 2011 SC TB ? 

MBD Energy, MBD Energy has a further two projects under construction in Australia aimed at 

using algae to recycle captured industrial flue-gas emissions to produce liquid 

bio-fuels. 

Fuel briquettes. 

A survey on green 

business model 

transformation 

Energy Australia 2012 VP, IP IB, TB C2C, IS 

Uniqlo Uniqlo—Maximising the durability of clothes Like Patagonia, Japan-based Uniqlo 

(‘Unique Clothing’), a company with revenues of USD 9 billion, is explicitly 

committed to making durable garments: ‘Clothes should not be seen as 

disposable products’. All-Product Recycling Initiative. With its global partners 

UNHCR and JOICFP, Uniqlo has delivered 4.20 million pieces of clothing to 

refugees and others in need in 22 countries, including victims of the March 2011 

disaster at Fukushima. 

A survey on green 

business model 

transformation 

Textile Japan 2011 VP BB GP 

Tallinn Free public transportation. Expected to reduce carbon emissions by 45k tons 

annually due to the switch from cars to public transport. 

Green Business 

Model Innovation 

Transport Estonia 2013 FM IB GS 

Volvo Trucks Lorry truck manufacturing site produces 0 net carbon emissions. Worked closely 

with electricity provider to obtain electricity and heating without producing CO2, 

while also cutting energy use. The joint investment was some €10 million. 

Green Business 

Model Innovation 

Truck 

manufacturing 

Belgium 2009 SC IB, MB CP, GSCM, 

IS 

Xeros Beads instead of water in the wash machines. Can reduce the use of water up to 

90% 

Green Business 

Model Innovation 

House appliances / 

washing machines 

UK 2013 IP BB GP 

DutchRainmaker Technology attached to a wind turbine used to extract water from the air. By 

using wind turbines the production does not require electricity. 

Green Business 

Model Innovation 

Water Netherlands 2010 SC TB CP, GSCM 
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Naturalista The project set up collection bins in El Naturalista branded stores – El Naturalista 

is a well-known Spanish footwear brand with origins in the La Rioja region. The 

old shoes collected in this way were combined with obsolete stock and old 

display shoes and boots. The old footwear was then processed by cutting and 

grinding. First it was cut down into 12mm pieces, which were sent through a 

conveyor system with magnets to separate the metal parts. The remaining 

material was then further ground down into 3-4mm granules. This was the raw 

material for the next stage of the project.  

A survey on green 

business model 

transformation 

Shoes Spain 2012 SC TB GP, TBM 

TRI-VIZOR A “huge database of companies and their freight flows. Using this data resource, 

TRI-VIZOR can match up companies' logistics needs – and bring an end to empty 

trucks. 

Green Business 

Model Innovation 

Logistics Belgium 2010 VP OB, MB GS, IS 

Heerlen-mine water 

power station 

The world's first mine-water power station in the Netherlands opened in October 

2008 to highlight the geothermal energy potential of water in old mines. 

Green Business 

Model Innovation 

Energy Netherlands 2008 IP IB, TB GS, C2C 

Bionic Power Bionic energy harvesting technology. The Bionic Energy Harvester takes 

advantage of the negative or energy-absorbing work naturally performed by leg 

muscles during walking. 

Green Business 

Model Innovation 

Energy Canada - SC TB GP 

Energy Floors Provider of energy floors (see above). Green Business 

Model Innovation 

Energy - - VP, IP N.A. GP, GSCM 

Samsung Solar cell mobile phone made from plastics recycled from water bottles, and both 

handset and charger are free of toxic materials. 

Green Business 

Model Innovation 

mobile phones Spain 2009 SC TB GP, C2C 

Eco-Cities Ecologic cities: Curitiba, Dangton-Shanghai, Helsinki, Burgos. Green Business 

Model Innovation 

Urban planning Global - SC IB, OB C2C, IS 

Grundfos Decentralised wastewater management. Washwater can be treated close to 

where it is produced. with associated energy savings and greenhouse gas 

emission reductions. 

Green Business 

Model Innovation 

wastewater 

management 

Denmark - SC TB GSCM 

Groasis Waterbox Groasis Waterboxx from AquaPro supports the growth of young plants under dry 

conditions (e.g. in deserts or on gravel soils) without using electricity and with 

reduced water usage. 

Green Business 

Model Innovation 

Agriculture Netherlands 2010 VP, IP TB GS, EE 
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Seawater 

Greenhouse 

Seawater serves as cooling system of the greenhouse allowing for the cultivation 

of vegetables and fruits even in dry regions, which normally are unsuitable for 

crop cultivation. The necessary water is obtained via an integrated solar seawater 

desalination plant. 

Green Business 

Model Innovation 

Agricultre UK 2009 SC TB ? 

Oyster Scottish developers present a wave power station at the coast feeding an 

onshore turbine via offshore pumping stations. An enormous flap uses the power 

of the ocean for transformation in electric current. Storm tides should not have 

any effects on the swinging wave power station Oyster. 

Green Business 

Model Innovation 

Energy UK 2009 IP IB, TB GP, C2C 

Universal Charging 

Solution (UCS) 

A universal charger for all. This is the goal of an initiative from GSMA (Global 

System for Mobile communications Association), a global network for mobile 

devices and accessories. The charger should fulfil the USB-IF standards (USB 

Implementer’s Forum) and the first models were produced already in 2010. 

Currently 27 producers are signatories, which include the biggest mobile phone 

companies (e.g. Nokia, Sony Ericsson, Motorola, Samsung, HTC, LG). However, 

Apple, already the fifth largest mobile phone producer worldwide with a sales 

increase of 87.2 percent since 2009, has not signed this initiative so far. 

Green Business 

Model Innovation 

mobile phones UK 2009 SC IB, MB IS 

International 

Synergies 

NISP - Industrial Symbiosis. Green Business 

Model Innovation 

all UK 2005 SC IB, OB GS, IS 

AirDeck AirDeck® is a floor system with bidirectional load-bearing capability; it is based on 

a framework panel fitted with an array of robot-placed airboxes. The floor system 

needs around 30% less steel and concrete, which also means lighter foundations 

and supporting walls. Less concrete per storey and fewer columns and beams can 

reduce the total weight of the structure by as much as 50%, while maintaining 

the strength of conventional concrete floors. The airboxes do not adhere to the 

concrete and can be recycled, making it a promising innovation towards 

resource-light and recyclable buildings. 

Green Business 

Model Innovation 

Construction Belgium 2006 SC TB GP, GSCM 

Eastgate shopping 

and office centre 

Modelled on the self-cooling mounds built by termites, the Eastgate shopping 

centre is ventilated, cooled and heated entirely through natural means. The 

termite structures can maintain the temperature inside the building to within one 

degree of 31°C both day and night, even when external temperatures vary 

between 3°C and 42°C. This passive cooling system works by storing the heat 

generated by machines and people during the day when the sun is shining and 

venting it through chimneys at night when temperatures outside drop. The 

Green Business 

Model Innovation 

Building Zimbabwe 1996 IP TB GP 
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Eastgate Centre thus uses 90% less energy for ventilation than a conventional 

building of the same size. 

Curitiba Brazil’s 7th largest city and “Green Capital”, Curitiba, is regarded as one of the 

world’s best examples of green urban planning. Curitiba demonstrates that it is 

possible to greatly enhance resource efficiency while decreasing harmful 

pollution and unnecessary waste. 

Green Business 

Model Innovation 

Urban planning Brasil - CI IB GS, IS 

Werner Sobek Resource-light construction: It is achieved when the characteristics and 

interactions of all construction materials maximize the performance of the 

building as a whole, while reducing energy and material flows, carbon emissions 

as well as other harmful emissions to humans and/or the environment. 

Green Business 

Model Innovation 

construction Multi-

national 

- VP, SC BB GS 

DigiEcoCity DigiEcoCity Ltd is a Finnish company, which brings together Finnish and 

Scandinavian expertise in city planning, construction, environmental issues, 

mobile technology along with financial and judicial questions. The DigiEcoCity city 

format, developed by DigiEcoCity Ltd, is comprised of concept fundamentals 

connected with design, construction and maintenance of the city unit, which will 

be based on ecological principals and new innovations in digital technology. 

Green Business 

Model Innovation 

Urban planning Finland 2007 CI OB GS 

Green ambulance 

procurement in 

Stockholm 

The Stockholm County Council’s (SLL) plan to introduce a green ambulance got 

off the ground following a pilot study in 2005. A dialogue was initiated with 

several ambulance builders in 2007 to discuss the possibility of developing an 

ambulance powered by renewable fuel. A negotiated procedure followed (in 

2008) with one of the suppliers of the framework agreement, who had shown 

interest in the project. A new model from Mercedes-Benz powered by bio-gas 

and meeting SLL’s weight limit, load capacity and range requirements went into 

use in May 2009. Collaboration between Stockholm and the supplier was crucial 

to making the pilot project a success. SLL not only set new, tougher requirements 

when it came to environmental performance, it also worked with the supplier to 

find new solutions to meet those requirements. Recently, these requirements 

were adopted by other procurers and suppliers in Sweden. 

Green Business 

Model Innovation 

Health - 

ambulance 

Sweden 2005 SC OB, MB GSCM 
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Econation Econation developed the LightCatcher in order to enhance and spread daylight 

into buildings. It consists of a mirror that is integrated into different layers of 

polycarbonate and uses a sensor system that searches for the most optimal 

incidence of light. The light is captured, reflected, filtered, amplified and finally 

spread into the building. One LightCatcher can replace up to 12 fluorescent lights. 

Green Business 

Model Innovation 

lighting Belgium 2009 SC TB GP 

Hammarby The Hammarby Model is a Swedish green urban development project that has 

been developed by a water company and the waste management administration 

of Stockholm in 1998. The model is a systemic approach that aims to reduce 

energy consumption and waste generation in an urban district (Hammarby 

Sjöstad), whilst maximising resource efficiency, re-use of materials and re-cycling. 

It integrates various technical supply systems into a symbiotic system, e.g. waste 

heat from the treated wastewater is used for heating up the water in the district 

heating system, which, in turn, heats the apartments and offices in the district. A 

crucial condition for the success of the Hammarby Model was the collaboration 

between all the affected stakeholders, such as local authorities, developers and 

companies responsible for waste, energy, water and wastewater. 

Green Business 

Model Innovation 

all Sweden 1998 VP, SC OB, MB IS 

Slow tourism Slow tourism is a new philosophy of travelling that aims to slow down holiday 

activities by reducing the quantity of travel and focussing instead on their quality. 

This includes staying longer in one place to visit near-by spots (instead of only the 

“must-sees”) and to enjoy the local food, culture and environment. Slow tourism 

comprises leisure activities such as hiking, cycling, horse riding and canoeing. Due 

to the reduction of activities and their local focus, slow tourism can provide long-

term benefits for local communities, and the tourists. Because the focus is not 

necessarily on travelling far and fast, it can contribute to reducing the 

environmental impacts of the tourism. 

Green Business 

Model Innovation 

tourism Global - CI BB GS 

Tamyca Tamyca (an acronym for “take my car”) provides an internet platform where 

private car owners and car users can come together in order to use cars more 

efficiently. Car owners who do not use their car very often, can store it in the 

online database where it can be booked by other car users, who do not own a 

car. Tamyca offers a car insurance protection for users between 23 and 69 years, 

who have had their drivers licence for at least three years and who have their 

permanent residence in Germany. 

Green Business 

Model Innovation 

Carsharing Germany 2010 VP, SC OB, BB SP 
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Daas Baksteen Invention of reusable bricks: The ClickBrick®, a patented and cradle to cradle 

certified invention by Daas Baksteen, can be used over and over again in an 

endless cycle of buildings. The DuecoBrick is a lightweight hollow brick with 

either a smooth or a rough, rock-like appearance. Production of this hollow brick 

uses 55% less energy and raw material than regular brick. ‘Because it is lighter 

than traditional brick the load-bearing parts of the building have to carry less 

weight and can be made lighter, which also saves raw material.’ 

Green Business 

Model Innovation 

Construction Netherlands 2001 SC TB C2C 

Park 20/20 Park 20/20, a business estate near Amsterdam Schiphol Airport in the 

Netherlands, is an example of a circular business case, in which the building is 

perceived as a ‘materials bank’. 

Green Business 

Model Innovation 

Construction Netherlands 2012 VP, SC MB C2C, IS 

Dutch Phosphate 

Value Chain 

Agreement. 

The Dutch Phosphate Value Chain Agreement has generated a host of new 

initiatives for recovering secondary phosphate from saturated soils, wastewater 

and manure. 

Green Business 

Model Innovation 

Phosphate Netherlands - SC MB IS 

Green Chemistry 

Campus 

While there is a growing need for bio-based feedstock, the agricultural and food 

sectors are looking for a market for their residues. At Green Chemistry Campus 

we try to establish a link between the agrofood and chemical sectors.’ 

Green Business 

Model Innovation 

Biomaterial 

(chemicals) 

Netherlands - VP, SC OB, MB GS, C2C, IS 

Teeuwissen Turning meat by-products to value. BIS Practical 

Resource Efficiency 

Savings 

Meat Global - SC N.A. GSCM 

SITA For waste processing companies such as SITA Northern Europe Waste Services 

there is as yet no positive business model for recycling many waste streams. 

Except for wood, metal and paper, recycling actually costs money. Nevertheless, 

SITA is determined to work in partnership with its customers to close several 

material loops in order to gain value from waste.  

BIS Practical 

Resource Efficiency 

Savings 

Waste 

management 

Netherlands - SC OB, MB GS, TBM 

Dutch aWEARness Business opportunity as a third party to make textile companies more sustainable 

providing advice to companies in the textile sector for circular economy. 

BIS Practical 

Resource Efficiency 

Savings 

textile Netherlands - VP BB GS 

DyeCoo textile 

systems 

Supplying dyeing systems for the textile finishing industry based on superior CO2 

technology, gaining a considerable market share and contributing to a 

sustainable environment in terms of water consumption, energy consumption, 

CO2emissions and waste disposal. 

BIS Practical 

Resource Efficiency 

Savings 

Textile dyeing 

equipment 

Netherlands 2008 IP MB, TB GP 
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DSM Projects from the Incubator that have the potential to grow into a significant 

business can be turned into growth platforms. Growth platforms are organised 

into what we call EBA's, Emerging Business Areas. Our EBA's form the ideal 

combination of large and small companies: they are organised as separate units, 

with the agility and flexibility of a start-up, yet can still benefit from all the 

services and resources that a large company like DSM has to offer. 

As part of the DSM Innovation Center, we currently have 3 EBA's: Biomedical, 

Advanced Surfaces and Bio-based Products and Services. It is our ambition to turn 

these platforms into fully-fledged business entities within the course of this 

decade. 

BIS Practical 

Resource Efficiency 

Savings 

Cross-industry Global - VP, SC, 

CI, FM 

OB ? 



POLFREE          Deliverable D2.4 
Policy Options for a Resource-Efficient Economy 

 

 

 

 

PU Page 131   

 

 



POLFREE          Deliverable D2.4 
Policy Options for a Resource-Efficient Economy 

 

 

 

 

PU Page 132   

 

Appendix B: Frequency count BM ∆ and barriers per REM 
The following figures provide for the studied cases an overview of the frequency counts for 

the relation between the resource efficiency measures (REM) and the categories of business 

model change (BM Δ) and barriers. 

 

 

FIGURE 1: COUNTS FOR BUSINESS MODEL CHANGE AND BARRIERS PER RESOURCE EFFICIENCY MEASURE 
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Services instead of Products 13 12 1 9 5 9 7 1

Pollution Control 1 1 1

Cleaner Production 7 2 5 1 1 2 3 5 2

Eco-efficiency 11 8 3 5 1 1 2 2 3 4 6

Green Supply Chain Management 26 4 16 3 1 2 5 9 2 8 8

Take-back management 23 4 9 3 4 2 2 7 3 8 3

Cradle-to-cradle 28 7 17 9 1 1 8 8 5 10 11

Industrial Symbiosis 30 13 17 4 1 15 7 4 13 6

Functional Sales 13 7 1 7 4 4 6

Product/Service

Processes

BarriersBusiness Model change



POLFREE          Deliverable D2.4 
Policy Options for a Resource-Efficient Economy 

 

 

 

 

PU Page 133   

 

 

FIGURE 2: COUNTS FOR BARRIERS PER BUSINESS MODEL CHANGE DOMAIN 

 

 

FIGURE 3: COUNTS FOR BARRIERS PER BUSINESS MODEL CHANGE DOMAIN - SINGLE DOMAIN VS MULTIPLE 

DOMAIN CASES 
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