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a  b  s  t  r a  c t

Reaching  a better  understanding  of the  policies  and  politics of transitions presents  a main agenda item
in the  emerging  field of sustainability  transitions.  One  important requirement  for  these  transitions, such
as  the  move towards  a decarbonized energy  system, is the  redirection  and acceleration  of technological
change, for  which  policies  play  a  key  role.  In  this  regard,  several studies  have  argued  for  the  need  to
combine  different policy  instruments  in so-called  policy  mixes. However,  existing  policy  mix  studies  often
fall  short of reflecting the  complexity and dynamics  of actual policy mixes,  the underlying politics and  the
evaluation  of their impacts.  In  this paper  we  take a first  step  towards  an extended,  interdisciplinary  policy
mix  concept based  on  a  review  of the  bodies  of literature  on innovation  studies,  environmental  economics
and  policy  analysis. The  concept introduces  a clear  terminology  and consists of the  three  building blocks
elements,  policy  processes and  characteristics,  which  can  be  delineated  by  several dimensions.  Based on
this,  we  discuss  its  application  as  analytical  framework  for  empirical  studies  analyzing the  impact  of the
policy  mix  on  technological change. Throughout  the  paper we  illustrate the  proposed  concept by  using
the  example  of the  policy  mix  for  fostering  the  transition  of the  German  energy  system  to  renewable
power generation technologies. Finally, we  derive  policy implications  and  suggest avenues  for  future
research.

©  2016 The  Author(s).  Published by  Elsevier  B.V.  This  is an  open  access article under  the  CC  BY license
(http://creativecommons.org/licenses/by/4.0/).

1. Introduction

One of the main challenges in the emerging field of sustain-
ability transitions is to  improve our understanding of the policies
and politics of transitions, such as for the move towards a decar-
bonized energy system (Markard et al., 2012). One important
requirement for such a  transition is  the redirection and acceleration
of technological change towards sustainability objectives. How-
ever, in this context technological change, often characterized by
its three major stages of invention, innovation and diffusion (del
Río González, 2009b), is  faced with multiple market, system and
institutional failures and thus requires multi-faceted policy inter-
ventions (Lehmann, 2010; Twomey, 2012; Weber and Rohracher,
2012). Responding to this challenge, in recent years scholars
and practitioners in fields particularly relevant to eco-innovation
(Kemp, 2011; Rennings, 2000)  have called for a  policy mix  which

∗ Corresponding author at: SPRU—Science Policy Research Unit, Jubilee Building,
University of Sussex, Brighton BN1 9SL, UK.

E-mail address: k.rogge@sussex.ac.uk (K.S. Rogge).

combines several policy instruments (IEA, 2011b; Nauwelaers et al.,
2009; OECD, 2007). However, policy mix  studies tend to be lim-
ited to examining instrument interactions (del Río González, 2006;
IEA, 2011a) or the policy processes associated with designing such
mixes (Howlett and Rayner, 2007). Furthermore, the terminology
applied in these studies is often ambiguous, particularly regarding
the desired characteristics of a policy mix.1

This limited scope and ambiguous terminology of existing policy
mix studies have two  major consequences for the analysis of pol-
icy mixes and their impacts. First, the narrow scope of  policy mix
concepts may  cause researchers to neglect important policy mix

1 For instance, given the limitations of the EU emissions trading system, Matthes
(2010) (p.6) calls for a “comprehensive, effective, economically efficient, robust,
politically achievable, and inclusive climate policy mix.” Regarding climate inno-
vations in the power sector Schmidt et al. (2012a) (p.476) stress the need for
a  “consistent and effective policy mix which is  congruent to  long-term targets.”
Likewise, OECD (2007) (p. 22) recommends an increase of “the coherence of the
instrument mix” for environmental policy and Nauwelaers et al. (2009) (p.11) under-
line the “need for coherence, coordination, and effectiveness of policy mixes” for
R&D.

http://dx.doi.org/10.1016/j.respol.2016.04.004
0048-7333/© 2016 The Author(s). Published by  Elsevier B.V. This is an open access article under the CC  BY license (http://creativecommons.org/licenses/by/4.0/).
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Table  2
Type-purpose instrument typology (with instrument examples).

PRIMARY PURPOSE

PRIMARY TYPE Technology push Demand pull Systemic

Economic instruments RD&D* grants and loans, tax incentives,
state equity assistance

Subsidies, feed-in tariffs, trading
systems, taxes, levies,
deposit-refund-systems, public
procurement, export credit guarantees

Tax and subsidy reforms, infrastructure
provision, cooperative RD&D grants

Regulation Patent law,
intellectual property rights

Technology/performance standards,
prohibition of products/practices,
application constraints

Market design, grid access guarantee,
priority feed-in, environmental
liability law

Information Professional training and qualification,
entrepreneurship training, scientific
workshops

Training on new technologies, rating
and labelling programs, public
information campaigns

Education system, thematic meetings,
public debates, cooperative RD&D*

programs, clusters

Source: Own  elaboration (based on del Río González, 2009a;  Edler and Georghiou, 2007;  Hemmelskamp, 1999; Hufnagl, 2010; IEA, 2011b; Mowery, 1995; Rammer, 2009;
Rennings  et  al., 2008; Smits and Kuhlmann, 2004; Sterner, 2000; Wieczorek and Hekkert, 2012).

* RD&D = Research, development and demonstration.

p. 25).12 Since this matrix is  an oversimplification of reality, and as
such not free of overlaps,13 we qualify both instrument purpose and
type with the word ‘primary’. For each of the nine possible type-
purpose-combinations, Table 2 includes some selected examples of
instruments relevant for technological change.

3.1.2.2. Instrument design features. In the environmental eco-
nomics literature it has been increasingly pointed out that a  policy
instrument’s design features may  actually be  more influential for
innovation than the instrument type (Kemp and Pontoglio, 2011;
Vollebergh, 2007). Therefore, an increasing number of studies
explicitly consider them when analyzing policy instruments and
their innovation effects (Ashford et al., 1985; Blazejczak et al., 1999;
Norberg-Bohm, 1999). In addition, design features may  also impact
an instrument’s effectiveness and efficiency and may  be a prereq-
uisite for interaction analyses (del Río González, 2009a).

Design features can be differentiated by abstract and descrip-
tive features. Descriptive design features, such as an instrument’s
legal form,14 its target actors, and its duration, summarize the con-
tent of a policy instrument (del  Río, 2012), which can serve as a
first step in identifying how a  policy instrument performs regard-
ing abstract design features. A number of abstract design features
have been proposed in the literature (Hašcic et al., 2009; Kemp
and Pontoglio, 2011),15 but there is  no universally accepted list.
In the context of sustainability transitions we argue that at least
the following six may  be important to consider: stringency, level of
support, predictability, flexibility, differentiation and depth.

First, stringency addresses the ambition level of an instrument
and is typically associated with regulatory and economic instru-
ments, such as emissions standards or emissions trading. It can refer

12 Smits and Kuhlmann (2004, p.  25) distinguish between five  systemic functions:
“management of interfaces, building and organizing systems, providing a  platform
for learning and experimenting, provision of strategic intelligence and demand artic-
ulation.”

13 For example, a trading system, such as the EU ETS, is  primarily viewed as a
demand-pull instrument, but the change in relative prices not only affects diffu-
sion but also innovation (Jaffe et  al., 2002),  making it reasonable to classify it as
an  economic instrument serving a  system-wide purpose. However, empirical evi-
dence suggests that the primary effect occurs in the adoption of technologies, not
on  RD&D (Rogge et al.,  2011c; Schmidt et al., 2012b), thus making it meaningful to
classify trading schemes as economic instruments that primarily serve demand-pull
purposes.

14 The legal form determines, for example, the binding character of an instrument,
which can range from voluntary agreements to  compulsory measures.

15 Not all  of the abstract design features found in the literature concern instruments
only, but also include aspects relevant for policy making and implementation, such
as  continuous improvement (Kivimaa and Mickwitz, 2006)  and enforcement (Kemp,
1997), as well as for the overall policy mix, such as credibility (Kemp and Pontoglio,
2011).

both to  an instrument’s goal and its design, with the individually
perceived stringency ultimately determined by the characteristics
of the instrument’s target actor, such as its technology portfo-
lio (Rogge, 2010). Although definitions and operationalizations of
stringency vary across studies, findings point to a  positive impact of
stringency on innovation (Ashford et al., 1985; Frondel et al., 2007;
Rogge et al., 2011a,c; Schmidt et al., 2012b).

Second, level of support captures the magnitude of positive
incentives provided by  a  policy instrument, which may  be  par-
ticularly relevant for instruments providing financial incentives. A
prime example is  the level of feed-in tariffs, which aim at increasing
the return on investments in  renewable power generation tech-
nologies (Steinhilber et al., 2011). Another example is the volume
of RD&D support, e.g. for fostering research and development activ-
ities for niche technologies.

Third, predictability, having gained attention particularly in
relation to  the EU ETS and a post-Kyoto international climate agree-
ment (Engau and Hoffmann, 2009; Hoffmann et al., 2008), “captures
the degree of certainty associated with a policy instrument and its
future development. This concerns the instrument’s overall direc-
tion, detailed rules, and timing“ (Rogge et al., 2011c, p. 515). As
such it ultimately addresses the effect of a  policy instrument on
investor uncertainty (Hašcic et al., 2009), which may  be particularly
important for long-lived capital-intensive investments and RD&D
decisions. For example, the German EEG increases its predictability
by granting support to investors for 20 years.

Fourth, flexibility captures the extent to which innovators
are allowed to freely choose their preferred way of achieving
compliance with an instrument (Kivimaa and Mickwitz, 2006;
Norberg-Bohm, 1999). Johnstone and Hašcic (2009, p. 1) find that
for “a given level of policy stringency, countries with more flexi-
ble environmental policies are more likely to generate innovations
which are diffused widely and are more likely to benefit from inno-
vations generated elsewhere”. A prime example in this regard is
the EU ETS which allows firms to freely choose between various
compliance options.

A  fifth abstract design feature concerns the differentiation spec-
ified in policy instruments (Kemp and Pontoglio, 2011), e.g. with
regard to industrial sector, size of the plant, technology or geo-
graphical location.16 Sixth, the depth of the policy instrument
addresses the range of its innovation incentives, that is  whether
its incentives extend all the way  to potential solutions with zero
emissions (Hašcic et al., 2009).

16 In the innovation policy literature this feature is also referred to  as the “speci-
ficity of a policy measure” which serves as indicator as to whether an instrument
“quite precisely describes the research target or whether this  is  rather open”
(Cantner and Pyka, 2001, p. 764).
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Global Startup Ecosystem Report 2019

State of the Global Startup Economy

The global startup economy continues to grow, creating 
$2.8 trillion in value between 2016 and 2018.1 This is 
a 20.6% increase from the previous period and more 
than	double	what	it	was	just	five	years	ago.	This	value	
creation is on par with a G7 economy and bigger than 
the annual GDP of the United Kingdom. Relatedly, 2018 
saw a decade-high $220 billion in total VC investments.

In 2012, Startup Genome, together with Steve Blank, 
published that “the writing was on the wall” for an eco-
nomic revolution. We were in between two major eco-
nomic eras, in the Great Transition from the Industrial 
to the Information Economy. Today, it’s clear this Great 
Transition has happened. In addition to the $2.8 trillion 
in value created by just startups — excluding estab-
lished tech companies — the list of large corporations 
are now dominated by tech. In 2008, only one of the 10 
largest companies in the globe was technology-based: 
Microsoft. Today, it’s seven out of 10, and three of those 
are in Silicon Valley. Source: Milford Assessment Management, from Bloomberg and Google

1. Measured	from	January	2016	to	the	first	half	of	2018.
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Effectuation



Effectuation

A set of decision-making principles 
expert entrepreneurs are observed to 
employ in situations of uncertainty. 

Effectuation is the inverse of causation.

�35

Sarasvathy 2001
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Managerial Thinking (Causal)
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Effectuation in action



Sustainable Dance Club
• Started with the aim of developing various products and 

services for club in order to decrease their environmental 
impact

• Focus on the development of dance floor in a rental scheme
• Currently development of the energy floor for various markets 

involving public spaces, such as airports, football stadiums, 
shopping malls, parking garages, and others

Dr. Duygu Kesilin - TU Delft & TU Eindhoven
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Overview of  SDC’s iterations
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Reconstruction of  innovation 
processes: SDC





Product innovation process in new 

ventures
�44

product-market	pair	∼	problem-
solution	pair

cycles	of	
making

cycles	of	
talking

Keskin 2015
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5.3. Bricolage: an adaptive process for dynamic contexts

5.3.1. Defining bricolage

Zooming in, bricolage is a theory that brings insight into learning, adaptation, 
and embedding processes to add value in emergent contexts. The French 
structuralist anthropologist, Lévi-Strauss (1967:17), coined bricolage as the 
“science of the concrete". Bricolage is a process that is linked to observation 
and assessment of resources available in the environment, and then taking a 
preference for using “whatever is at hand,” rather than searching for new 
resources. Despite negative connotations, associating bricolage with patch-
work or haphazard solutions, the theory has since been appropriated by 
diverse fields including social psychology (Weick 1993), entrepreneurship 
(Baker, Miner, and Eesley 2003; Baker and Nelson 2000; 2005), social entre-
preneurship (Domenico, 2010), innovation research (Garud and Karnøe 2003), 
organizational studies (Duymedijan and Ruling 2010), and economic geogra-
phy (Faulconbridge 2012), to name a few. Figure 5.2. shows a synthesis of 
entrepreneurial bricolage by Baker and Nelson (2005).

Collective bricolage: 
make do via a social 
process of resource 

construction by applying 
combinations of 

resources at hand

Routinization

Broader, richer, 
more 

demanding 
market

Selective 
bricolage 

Parallel 
bricolage

Community of 
practice

Bricolage 
identity

Inputs: 
physical, labor 

and skills

Regulatory/
institutional

Bricolage 
domains

Customers/
markets

no growth

growth

Penurious 
environment

Seek resources; attempt 
to acquire standard 

resources

Avoid new challenges

Figure 5.2. 
Entrepreneurial bricolage (adapted from Baker and Nelson 2005).

Bricolage is a survival approach to exploit opportunities and create value in 
environments of resource scarcity. The flexible and situational nature of 
bricolage makes it suitable for application in “penurious” (Baker and Nelson 
2005; Penrose 1959) or “turbulent” (Duymedjian and Ruling 2012) environ-
ments of material and social scarcity (Linstead and Grafton-Small 1990). 
Bricolage is a process linked to organizational resilience and can be used as a 
survival strategy in destabilizing situations (Baker and Nelson 2005; Duymedji-
an and Ruling 2012; Weick 1993). Organizations can maintain an action orien-
tation in the face of uncertainty and resource limitation by applying bricolage. 
Bricolage is an adaptive process of “making do". Like design, bricolage takes 

Theoretical templates for 
emerging contexts

Dr. Shauna Jin
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Sustainable Business Models: 
Definitions

Bocken et al., 2013 “Sustainable business models seek to go beyond delivering economic value 
and include a consideration of other forms of value for a broader range of stakeholders.” (p. 484)


Abdelkafi and Tauscher, 2016 Sustainable business models, “incorporate sustainability as an 
integral part of the company's value proposition and value creation logic. As such, [Business 
models for Sustainability] provide value to the customer and to the natural environment and/or 
society.” (p. 75)


Geissdoerfer et al., 2016) “we define a sustainable business model as a simplified representation of 
the elements, the interrelation between these elements, and the interactions with its stakeholders 
that an organisational unit uses to create, deliver, capture, and exchange sustainable value for, and 
in collaboration with, a broad range of stakeholders.” (p. 1219)


Evans et al., 2017 Sustainable business models are described with five propositions, “1. 
Sustainable value incorporates economic, social and environmental benefits conceptualised as 
value forms. 2. Sustainable business models require a system of sustainable value flows among 
multiple stakeholders including the natural environment and society as primary stakeholders. 3. 
Sustainable business models require a value network with a new purpose, design and governance. 
4. Sustainable business models require a systemic consideration of stakeholder interests and 
responsibilities for mutual value creation. 5.Internalizing externalities through product-service 
systems enables innovation towards sustainable business models.” (p. 5ff)



SBMs: A framework

People!
Key Partners !

(suppliers)!
Customer !
Segments      !

Key !
Activities !

(processes, !
technology 

development)!

Key 
Resources 

(materials/physical – 
infrastructure, human !

and financial)!

Customer!
Relationships    !

Channels          !

Cost !
structure !

Value proposition !

 Profit !

Revenue !
streams !

Planet!Value 
creation

Value 
delivery

Value 
proposition

Value 
capture

Adapted from:  
www.businessmodelgeneration.com 

(Osterwalder & Peigneur

http://www.businessmodelgeneration.com


SBMs: A framework

Value creation & deliveryValue proposition Value capture

1. Product/ service, 
2. Customer segments and 

relationships, 
3. Value for customer, 

society, and environment 

What value is provided 
and to whom? 

4. Activities, 
5. Resources,

6. Distribution channels, 
7. Partners and suppliers, 
8. Technology and product 

features

How is value provided?

9. Cost structure & revenue 
streams, 

10. Value capture for 
environment & society

11. Growth strategy/ ethos

How does the company 
make money and capture 

other forms of value?

Source:  
Bocken, Short, Rana & Evans (2015) A literature and practice review to develop sustainable business model archetypes 



SBM Archetypes

Source:  
Bocken, Short, Rana & Evans (2015) A literature and practice review to develop sustainable business model archetypes 



SBM Strategies

Source:  
Bocken, Short, Rana & Evans (2015) A literature and practice review to develop sustainable business model archetypes 
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Circular Economy

‘The circular economy contrasts with the traditional 
linear economy as the aim is to shift from generating 
profit from selling artefacts, to generating profits from 
the flow of materials and products over time.’ (Bocken 
et al, 2016) 

‘The circular economy is based on a fragmented 
collection ideas derived from a range of scientific and 
semi-scientific concepts’ (Korhonen et al, 2018).  

Circular economy is an umbrella concept that covers 
all aspects of ‘reducing, reusing and recycling 
activities in the process of production and circulation’  
(Naustdalslid, 2014)

(Ellen Macarthur Foundation, 2013)

Source: Jonas Pagh Jensen, PhD Study on Circular Economy  
 for the Wind Industry. AAU Aalborg, 2018



A range of definitions and models
!54

(Blomsma & Brennan, 2017)

Source: Pagh Jensen, 2018



The framework applied in the thesis
!55

Narrowing: The aim is to use less resources per 
product/functionality. In short, increasing the 
resource and material efficiency 

Slowing: The aim is to slow down by extending or 
intensifying the utilisation period of products. 
Supporting business models are ie.  performance 
models, extending product value or classic long-life 
models. 

Closing: The aim is to close the loop between post-
use and production. Supporting business models are 
extending ressource value or industrial symbiosis. 

 
(Bocken et al, 2016)

Source: Pagh Jensen
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 THEORETICAL BACKGROUND 

5.2.1. CIRCULAR ECONOMY 

Our current economic system is based on extracting raw materials for products that 
are ultimately turned into waste. Such a linear system will eventually face difficulty 
as raw materials grow scarcer and waste issues grow larger, and indeed we already 
face serious ecological challenges (Earth Overshoot Day, 2017; European 
Commission, 2014; Global Footprint Network, 2012). The CE has been proposed as 
an alternative to the linear production paradigm (Webster, 2015) and it is outlined 
as 'an industrial system that is restorative or regenerative by intention and design' 
and which eliminates waste 'through the superior design of materials, products, 
systems, and, within this, business models' (Ellen MacArthur Foundation, 2012, p.7). 

 

Figure 5-1. System diagram depicting biological (green) and technical (blue) resource loops in a CE. 
Based on Ellen MacArthur Foundation (2013b, p.24).  

In a CE, resources are ideally circulated repeatedly in the resource loops depicted in 
Figure 5-1 to prolong the useful life of products, components and materials 
(Achterberg et al., 2016; Ellen MacArthur Foundation and University of Bradford, 
2012; Stahel, 2010). The aim is, through the systematic use of repair, reuse, 
remanufacturing and recycling, to increase resource efficiency of the production 
system and reduce the need for new products, components and virgin raw material 
and to reduce waste generated (Guldmann, 2016; World Economic Forum, 2014; 
Ellen MacArthur Foundation, 2013b).  
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resource loops), on the other hand, is viable for certain high-value components such 
as permanent magnets, whereas blade recycling is not. 

While slowing and closing resource loops can be attained using both product design 
and business model design as a starting point (Bocken et al., 2016), this article 
focuses on the latter. Building on Osterwalder and Pigneur (2010) and Bocken et al. 
(2016), we define a CBM as follows: In a circular business model, the business model 
elements are joined together to provide a compelling value proposition to customers, 
generate economic profit to the company, and minimize environmental impacts by 
means of slowing, closing and narrowing resource loops. With this definition, for the 
sake of focus, we purposely define our business model as a rather simplistic producer 
– consumer type. However, we are aware of more advanced ways of modelling via 
collaborative networked organisations and customer communities for value co-
creation and co-innovation (Romero and Molina, 2011). In a CE, new networks of 
value creation will need to be developed to close and slow resource loops, including 
new service and logistical elements (Romero and Rossi, 2017).  

As Figure 5-2 depicts, business activities directed at closing and slowing resource 
loops should be integrated with the configuration of the other building blocks of the 
business model, including the value proposition, partner network, customer 
relationships etc. 

 

 

Figure 5-2. Circular business model canvas. Developed from Osterwalder and Pigneur (2010), Richardson 
(2008), Bocken et al. (2016) and Ellen MacArthur Foundation (2013b). 
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•Evaluating	ideas	e.g.	against	
CBM	principles	and	best	
practice	exemplars	
•Assessing	what	resource	
loops	are	targeted	by	a	CBM	
e.g.	using	an	idea	map	
•Field	experiments	e.g.	small-
scale	market	tests	

Communication	tools:	
•Presentation	of	CE	and	CBMs	
using	system	diagram,	CBM	
principles	and	best	practice	
exemplars	

Communication	tools:	
•Company	presentation	
•Presentation	of	CE	and	
CBMs	using	system	diagram,	
CBM	principles	and	best	
practice	exemplars	

Co-creation	approaches:	
•On-going	dialogue	between	knowledge	experts	(e.g.	researchers)	and	company	participants	
•Engaging	internal	and	external	stakeholders	(e.g.	customers	and	existing/new	value	chain	partners)	in	generation,	development	and	testing	of	ideas

Visualisation	techniques,	visual	or	narrative:	
•CE	system	diagram	
•Idea	map	(e.g.	with	Post-it	notes)	to	cluster	and	visualize	ideas	
•Storytelling	about	new	kinds	of	customer	experiences,	new	company	roles	
•Storytelling	inspired	by	best	practice	exemplars	

Ethnographic	research	
techniques:	
•Dialogue/interview	with	
internal	and	external	
stakeholders	e.g.	existing/
new	customers	or	suppliers	
•As-is	mapping	e.g.	using	an	
idea	map	or	circular	canvas	

Ethnographic	research	
techniques:	
•Dialogue/interview	with	
internal	stakeholders	to	
investigate	alignment	
between	CBMI	and	extant	
strategies	and	aspirations		

ALIGNMENT	SPACE IDEATION	SPACE
PROTOTYPING	AND	TESTING	

SPACE

Investigate	alignment	between	
CBMI	and	extant	strategies	and	

aspirations

Explore	CBM	opportunities	in	
the	specific	company	setting	

Generate	multiple	CBM	ideas.	
Seek	higher-order	thinking	and	

systemic	solutions	

Examine	CBM	ideas	and	
develop	best	ideas	further	

Innovation	
spaces

Aim	of	
spaces

Data	collection	and	analysis	techniques:	
•Dialogue,	interviews,	observation,	desk	research	etc.	
•Competitor	analysis,	economic	calculations,	trend	analysis	etc.	
•Considering	design	and	viability	of	business	model	elements	(as	illustrated	in	the	circular	canvas)	
•	Considering	overall	fit	between	CBM	ideas	and	image,	resources,	values,	aspirations	etc.	of	the	company
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Theory makes sense, 
be happy there is practice! 

  
Han Brezet, Saaremaa June 2019


