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Abstract

In-depth insight into the relationship between reflexivity, learning and reflection is
needed to enrich governance approaches for persistent sustainability issues. However,
current conceptualisations of reflexivity seem limited for the understanding of system
innovation processes – reflexivity remains highly abstract and often gets conflated with
reflection, and, by extension, learning. In this article, we critique the concepts reflexivity
and learning and then present an exploratory case-study of greenhouse vegetable pro-
duction in the Netherlands to examine their relations. Results suggest a shifting com-
patibility between initiative and context – reflexivity alignment: the extent to which an
innovation initiative shares an orientation towards structural change with its institu-
tional setting. Furthermore, learning sometimes appeared to increase reflexivity, as
often assumed, but we found evidence of the opposite as well – reflexivity changes pre-
ceding learning. Synthesising the results, we posit three archetypal modes that describe
the relation between learning in and reflexivity of a system innovation initiative.

Introduction

S ustainability strategies aim to bring about change from situations of lock-in and
to escape path-dependency by bringing about system innovations, but may be

ineffective if the mechanisms that provide stability to unsustainable socio-technical
systems remain unchallenged. This means that persistent problems need a
loosening-up of rules and relations that guide actions and practices. Simultaneously,
ways of thinking, of problem solving, of managing resources and people, and of plan-
ning, need to be reconsidered because, as Beck et al. (1994) state, they are in many
ways part of the problem. Inspired by the seminal work of Beck et al. (1994), several
transition scholars assert that persistent problems require reflexivity as a key charac-
teristic of the change process or governance style (Voss et al. 2006; Geels & Kemp
2007). In the context of sustainability transitions, reflexivity tends to be seen as a
quality of approaches that challenge institutionalised, undesirable practices by stimu-
lating inquiry, dialogue, interactive learning and learning-by-doing. Accordingly,
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approaches to evaluate policy or other interventions from a system innovation per-
spective are said to have to stimulate learning and be reflexive (van Mierlo et al.
2010a; Arkesteijn et al. 2015).

In a similar vein, social learning scholars mention the importance of reflexivity

when learning contexts are characterised by diverse values, interests and knowledge

(Wals et al. 2004; Keen et al. 2005; Bos & Brown 2012). Studying multi-actor issues

in the context of sustainability and natural resource management, these scholars

place reflexivity as a condition for, or asset to, social learning: ‘social learning requires

reflection and reflexivity throughout the entire process, if only to monitor change and

progress throughout’ (Wals 2007, p. 500). The perceived relation between learning

and reflexivity, however, tends to remain unclear in the abundant academic literature

mentioning both concepts, while generally elaborating just one of them (e.g., Dewulf

et al. 2005; Pahl-Wostl 2006; Bastrup-Birk & Wildemeersch 2011).
The value of the current conceptualisations of reflexivity seems limited for the

understanding of system innovation processes. ‘Reflexivity’ remains a highly abstract

term that is seldom operationalised. Hence, its relations with learning and reflection

as the presumed conditions to learning have not yet been scrutinised empirically.

Moreover, the concepts of reflexivity and learning as well as their relationship are

loaded with positive, normative connotations, which may do little to inform strategies

of system innovation.
In this article, we first critically explore the relationship between reflexivity and

learning. To enable a systematic study of this relationship, we present an analytical

framework that distinguishes learning from reflexivity, the value of which is illus-

trated with a longitudinal case study that traces changes in reflexivity as well as learn-

ing over time in the context of a system innovation initiative in the Dutch

greenhouse sector. The Dutch greenhouse sector faces sustainability issues in both

ecological and financial terms, being responsible for about 10 per cent of natural gas

consumption in the Netherlands (van der Velden & Smit 2014) and lacking a market

orientation while about half of the sector has severe financial difficulties (McKinsey

2014). Secondly, we investigate the relationship between reflexivity changes within

the initiative and reflexivity changes in the initiative’s wider context (in terms of

changing rules, relations, institutions and practices), in order to be able to regard

reflexivity as a characteristic of the relationship between the initiative and its institu-

tionalised setting.
Our findings primarily concern the substantive and sequential relationship

between learning and reflexivity in the case-study, but they also have wider implica-

tions for current assumptions about learning (especially the assumption of reflexivity

as a beneficial human capacity) and system innovation (regarding to the dominant

view of niches as ‘protected spaces’; see Geels & Schot 2007; Smith & Raven 2012).

Analytical framework

In its most general sense, reflexivity entails ‘some sort of recursive turning back’

(Lynch 2000, p. 34) from the object to itself. This indicates that the term reflexivity,

by and of itself, is rather abstract and very broad in its applicability. For that reason
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we first delineate reflexivity conceptually in this section, in the context of system
innovations.

Reflexivity

In their work on reflexive modernisation, Beck and colleagues relate reflexivity to per-

sistent societal problems (Beck et al. 2003). From their perspective, it mainly con-
cerns how modern society has come to (unintentionally) impact itself negatively

through modernisation processes. Their thesis is that while modern society ‘started

out from’ clear and simple distinctions between society and nature, between insiders
and outsiders, and between knowledge and beliefs, in the process of modernisation

people became more and more interconnected, blurring lines between nature and

society, ever changing who are in- and outsiders, and rendering one set of beliefs just

as true as another (Beck et al. 2003).
This then, according to Beck et al. (2003) is reflexivity: when the process of mod-

ernisation has undercut the basic tenets from which it originated. To give a real-

world example, the accelerated burning of fossil fuels has led to possibly irreversible

climate change due to the ways in which energy is produced, food is grown, dwell-
ings are built, etc. This was never intended when people started producing energy

with fossil fuels and as such it is an example of how the environment is turning back

on society. The reflexivity changes involve co-occurring changes in the economy

(markets, dominant consumer practices), politics (rules and regulations, policy net-
works, power), technology (infrastructure, technical standards), culture (value orienta-

tions, symbols), and science (knowledge in perspective, questioning the value of

science; Beck et al. 2003; Smith & Raven 2012). In this interpretation, reflexivity is

the condition of any modern society, regardless of whether society is aware of this. In
their book on reflexive governance Voss et al. (2006) call this first-order reflexivity.

Although inspired by Beck, in the literature on sustainability transitions reflexivity

is usually seen as a virtue. Being reflexive refers to being aware of the reflexivity of

modern society. This entails knowledge of how society is changing, how the changes
may impact actors and how actors contribute to changing society. The elaboration of

complex problems into practical options for action requires ‘a critical scrutiny of

things that are usually taken for granted, in such a way that their historically grown
self-evidence (path dependency) is challenged’ (Loeber et al. 2007, p. 84). Being

reflexive is thought to allow people to act more in accordance with their changing

environment and in this way to increase the chances for society to become more sus-

tainable (Hendriks & Grin 2007; Owen et al. 2013). In this sense, reflexivity is a
human (group and/or individual) capacity, that may be present to a varying extent,

and which can be supported and enhanced. Indeed, many authors appear to suggest

that facilitation of reflection/reflexivity (in general) will stimulate learning and inno-

vation (e.g. Wals et al. 2004; Keen et al. 2005; Bos & Brown 2012). This is what Voss
et al. (2006) call second-order reflexivity, which is at the core of reflexive governance

(Voss et al. 2006).
The meaning of this kind of second-order reflexivity is close to a specific kind of

reflection, that is, the scrutiny of the assumptions and values underlying current
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governance approaches, ways of conducting research and evaluations, including the
presumed categories of for instance facts versus values (Hendriks & Grin 2007).

Beck et al. (1994), however, warn against conflating reflexivity with reflection. They
are concerned about the inherent optimism of conceptualising reflexivity as a con-

scious activity: the system is expected to open up with more experts, more self-

criticism, and more knowledge, while the assumptions on which these strategies
build are concomitantly major contributors to the persistence of modern societies’

problems. As a consequence, the mental and communicative activity of (re-)consider-
ing knowledge, ideas, assumptions and values is too uncritically seen as something

that can be organised, facilitated and planned and moreover, as something that

might directly promote relevant change.
In this article, we are interested in the reflexivity of network initiatives that aim to

contribute to system innovation, that is, those initiatives, in the form of experiments

in practice, pilot projects that are part of niches, which are essential for sustainability
transitions in the making (Seyfang & Smith 2005; Raven & Geels 2010). Following

Geels & Kemp (2007) and Smith & Raven (2012), system innovation is understood
as the change of existing socio-technological regimes in a more sustainable direction,

including a change of user preferences, market structure, physical infrastructure,

symbolic values, et cetera. A system innovation initiative proposes an alternative to
the dominant system, by developing a socio-technical system of its own while seeking

interaction with the regime. Furthermore, if successful it helps to breakdown or at
least adapt the dominant, incumbent system. This implies that it is successful only if

the institutional setting of the initiative changes alongside the initiative itself (Regeer

et al. 2009; Elzen et al. 2012). Following this through to reflexivity, it means that
reflexivity is a feature of the system innovation initiative that develops over time and

can only be assessed in relation to its context. In this way, and in contrast to most lit-
erature on reflexivity, we see it as a possible outcome of rather than a condition for
(or asset to) learning.

In the practice of system innovation initiatives, reflexivity is defined as an initia-

tive’s ability to interact with and affect the institutional setting in which it operates
and can be recognised as the emergence of new (semi-coordinated) practices of par-

ticipants in the initiative as well as their wider networks, and as new associated rules
and discourse enabling and constraining these practices. This is in line with, for

instance, ideas about reflexive governance involving a change of assumptions, prac-

tices, institutional arrangements (Hendriks & Grin 2007) and reflexive monitoring
(van Mierlo et al. 2010a,c). For the empirical study examined here reflexivity is thus

operationalised in terms of: 1) rules guiding actors’ practices (organisationally, legally,
politically, symbolically), 2) relations between actors, and between the initiative and

context, 3) practices (common ways of working) and 4) discourse related to the future

of the initiative’s sector.

Learning

System innovation processes invariably involve learning. In local experiments, partici-

pants learn about how they can change their institutional and physical environments.
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Local learning experiences with social and technical novelties and innovations, are
translated into more generic rules and hence foster sustainability transitions in the

making (Smith & Raven 2012). Such learning takes place in a situation of actors col-

laborating within and across social networks, in an ever-changing environment. The

associated learning processes are fraught with uncertainties, value differences and a

diversity of time horizons.
In recent years, researchers have started to develop learning concepts that are spe-

cific to system innovation (e.g., van Mierlo et al. 2013; Beers et al. 2014, 2016). Such

perspectives have been developed to take into account the actor diversity in system

innovation initiatives, the institutional setting and the temporality in the related inno-

vation processes. For example, the concept of system learning has recently been
developed further as a process by which actors learn to redefine external barriers in

the dominant system into opportunities and are thus inspired to design activities that

would contribute to systemic change (van Mierlo et al. 2013). System learning is

thought to require reflection on the assumptions underlying proposed actions, on

perceived boundaries between a system innovation initiative and context and on the
actions of external actors, which may be perceived and handled as barriers or win-

dows of opportunity. A conducive learning process, in turn, may stimulate the reflex-

ivity of a system innovation project. Reflection, learning and reflexivity hence are

assumed to be separate but positively related concepts.
In this article, we take a discursive perspective to learning that integrates the

strengths of social learning theories with those of education studies (Beers et al.
2016). In this perspective, the initiators and their partners are regarded as giving

meaning to problems, new technology, social innovations, societal developments, etc.

in communicative interactions (see van Mierlo et al. 2010a; Leeuwis & Aarts 2011;
Dewulf & Bouwen 2012). The discursive perspective acknowledges that learning may

occur during regular meetings as well as during specific learning-oriented occasions

such as workshops. It is a process perspective in the sense that it treats learning as

part of an on-going sequence of various types of meetings and conversations in

which issues may come and go and learning is temporal and fluctuating, rather than
progressive.

The learning process in communicative interaction that contributes to system

innovation is operationalised as discursive changes regarding knowledge, actions and

relations (Beers et al. 2016). In the learning process, knowledge refers to the content

that participants exchange and produce in the communication: new insights, ideas,
changed views, and new visions, while they are pursuing goals (Wals 2007). Knowl-

edge concerns, among others, individual or shared information and ideas, such as

new problem definitions, ideas for how to solve problems, values, etc. With action,

we indicate the agreements, decisions, and other forms of action that are voiced dur-

ing communicative interaction. The third aspect concerns relations between actors in
terms of relative roles, identities and positions (e.g., Pahl-Wostl 2006; van Mierlo

et al. 2010a; Leeuwis & Aarts 2011). For instance, discussions about external actors

can result in changed relations between the initiative and these actors. Similarly,

when a previously unknown resource or capability of a participant comes to the fore,

this may change his/her status within a network.
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Not only is the learning process important, but also learning outcomes occur in a

discursive setting and this needs to be captured. A learning outcome occurs when

knowledge (the what), actions (the how) and relations (the who) become substantively

interwoven (Beers et al. 2016). Such an interweaving then constitutes a learning

outcome. It is important to note that this definition yields a rather straightforward

distinction between learning outcomes and the real-world actions that possibly follow

as well as their impact in terms of system innovation.

Research design

A longitudinal case-study of an innovation initiative in the Dutch greenhouse sector

provides the empirical focus of the paper. The innovation aimed to change the entire

sector and hence needed to increase its reflexivity in order to be successful. We joined

and studied this initiative for a period of 14 months (January 2014 – March 2015). In

this section, we describe the case, the research activities and our role as researchers

and how we analysed the collected data.

Case

The case-study initiative was an innovation of greenhouse growers, researchers, edu-

cational institutes and intermediaries. The initiative was referred to by participants as

STAP, which stands for Foundation for Strengthening the Sales and Marketing Posi-

tion of Greenhouse Vegetable Producers in the Netherlands (in Dutch: Stichting
versterking Afzetpositie Producenten van glasgroenten in Nederland). STAP was an

initiative of specific greenhouse growers who regarded themselves as innovative and

who were concerned about the future of the sector as a whole. In STAP’s view,

growers generally were too focused on decreasing production costs, were lacking

market orientation and faced low financial margins. Companies in the food produc-

tion chain were seen as both part of the problem and the solution for improving the

market position of greenhouse growers.
At the beginning of the study, STAP consisted of an executive board with three

members and a larger general board. The boards consisted mainly of greenhouse

growers, some of whom were also active as salespersons and traders. Meetings of the

general board were attended by representatives of the Dutch Federation of Agricul-

ture and Horticulture. Soon after the study started, STAP also established a platform

of research and education institutes and intermediaries: the Chain Knowledge Plat-

form (henceforth: STAP-CKP; see Figure 1).
STAP initially conceived of its role as making the sector more consumer-oriented.

In the words of a STAP Executive: ‘The central issue: a more competitive position for

greenhouse growers [than now]’ (2 December 2013). In early 2013 STAP had started

to search for new change strategies because an earlier round of workshops had had

limited success and a separate initiative for ‘horizontal bundling’ in bell peppers had

failed. The executive board concluded that it could not change the sector on its own

and needed to involve sales and trade parties because of their unique knowledge
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about the market necessary to turn it into a more consumer-oriented sector. In light
of this, STAP started to seek collaboration with such actors in the sector.

Research methodology

Reflexive Monitoring in Action (RMA) was used to study learning and reflexivity,
while supporting an interactive learning process (van Mierlo et al. 2010a,c). It is a
form of action research in which the researcher acts as a sparring partner, facilitator,
analyst and critical outsider of an innovation initiative, in various ways stimulating
reflection on the outcomes of activities in the name of the initiative in the light of the
system innovation ambition and developments in its context. As a result, the initia-
tors may adapt their actions which ultimately may increase the initiative’s ability to
interact with and affect the institutional setting in which it operates. The first author
acted as reflexive monitor in STAP (predominantly the Chain Knowledge Platform)
by supporting and advising on STAP’s innovation processes. The STAP members
were informed that we also had a scientific interest in the communication and learn-
ing processes.

Data sources

Given our view of reflexivity as an emergent property of a system innovation initiative
in its context, data were needed both about the initiative itself and its changing con-
text. In line with Beers et al.’s (2016) view of learning, as a process of changing, tem-
porary configurations within and across the network of an innovation initiative, we
also needed data from different moments in time (see Jørgensen 2012).

Data regarding reflexivity consisted of interviews and documents originating both
from inside the initiative and outside it. We collected a total of about 115 documents,
which included email messages, written notes by people and initiatives within and
around our case, as well as notes for three additional interviews, three additional
meetings, notes for 11 short conversations (often by phone) and the transcripts of the
16 meetings mentioned below.

To assess learning, we observed the communication at 16 meetings of the initia-
tive, using the moments of interaction as organised by initiatives themselves itself as
the main source of data. Meetings lasted, on average, about two hours. The first
meetings, seven in total, were selectively transcribed based on extensive notes taken

Figure 1: STAP organisation [Colour figure can be viewed at wileyonlinelibrary.com]
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during the meetings, because we did not yet have sufficient rapport yet with the initi-

ative to obtain permission for making audio recordings. Nine subsequent meetings
were transcribed verbatim from audio recordings.

Analysis

The analysis was a three-step process of analysing 1) reflexivity changes, 2) learning

outcomes and 3) relations between reflexivity changes and learning outcomes. Open

coding of both learning outcomes and reflexivity changes was done using the AtlasTI

software package and the results of the analyses were double checked in the team.

Reflexivity. Reflexivity was analysed by first identifying and coding changes over

time in four analytical dimensions of 1) rules guiding actors’ practices (organisation-

ally, legally, politically, symbolically), 2) relations between actors, and between initia-

tive and context, 3) social practices (common ways of acting) and 4) discourse related to

the future of the initiative’s sector as described above.
Coding of rules was guided by Klein Woolthuis et al. (2005; also see van Mierlo

et al. 2010b), who include standards, laws and the legal system as a whole (e.g., con-

tracts, intellectual property rights), the political culture, as well as social norms, sym-

bols and values. Applied to our case, we categorised for instance the establishment of

a new platform as institutional change, as well as the policy changes announced in a

new policy letter from the Dutch Minister for Agriculture, since it changed the inno-

vation initiative’s context in a relevant way.
With regard to relations, coding focused on interpersonal and inter-organisational

relationships and strategic alliances and coalitions, in other words, changes in organi-

sational ties (see Klein Woolthuis et al. 2005). This included also how actors are
related in terms of interdependency as well as the way in which the initiative posi-

tioned itself towards external actors. Applied to our case, changes regarding which

body was the lead were categorised as a change in relations, for example.
Practices are characterised broadly, concerning not only practice in the sense of a

shared enterprise with an associated repertoire of actions (see Wenger 1998) but also

decisions and developments that (may) change the practices of the initiative. For

instance, when changes in the network rendered earlier future plans of the system

innovation initiative unfeasible, it changed its course of action from market-oriented

sector-wide change to being focused on societally-oriented front runners. This was

categorised as changed practice.
For discourse, we analysed mainly changes in terminology, ‘language’ and elicited

common future perspectives (van Mierlo et al. 2010b; see Grin 2006; Beers et al.
2010), in other words, the way in which initiators spoke or wrote about their main

ambition and how to realise it. This can be recognised in explicit comments in writ-

ings about the sector, but also implicitly in the initiative’s materials and anecdotes.

Note that this concerns ‘shared’ expressions, to the extent that the individuals appear

to agree, or at least that the expression is non-controversial. An example from our

case was when the main challenge in question was reframed from being insuffi-

ciently market-oriented to being insufficiently society-oriented.
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The case history resulting from this analysis constitutes an account of increases
and decreases in reflexivity, based on changes in rules, relations, practices and dis-

course. After identifying these changes, we categorised them according to whether

they were internal to the innovation initiative or external, in terms of being within
direct control of the initiative or part of its context. The set of internal changes was

then used to identify what we call, reflexivity turns, that is, those relatively stable peri-

ods during the case study that could be characterised by one set of rules, relations,
practices and discourse, demarcated by the identified reflexivity changes. The analysis

resulted in the identification of six reflexivity turns. The reflexivity turns were then

mirrored against the increase and decrease of the context’s ‘reflexivity’ to see whether
and how internal and external reflexivity changes were mutually supportive or not.

The identification of these reflexivity alignments, made it possible to define to what

extent and how the reflexivity turns can be regarded as changed relations between
initiative and context.

Learning outcomes. To identify learning outcomes we analysed the 16 meeting
transcripts using the coding definitions and procedure described by Beers et al.
(2016). First, the transcripts and meeting notes were segmented into interaction epi-

sodes related to one topic. An episode was coded as having resulted in learning if 1)
it contained conceptual content, relational content and actions, 2) clear conceptual

relations existed between these content types and 3) at least one action discussed con-

cerned a decision, meaning that an intention existed to carry out that action. This
procedure led to the identification of 21 episodes with a learning outcome.

Relations between reflexivity turns and learning outcomes. In the final step of

the analysis we identified whether the content of the learning outcomes related to
the changes in reflexivity and in what chronological order. For each of the reflexivity

changes (in a rule or relation for instance) we explored whether they could be traced

back to any of the 21 learning outcomes. This enabled us to identify which learning
outcomes were and which were not represented in a reflexivity change, and which

reflexivity turns could and could not be traced back to a learning outcome.

Results

We first report the direct results of the data analysis, which include the reflexivity

turns, the learning outcomes and the chronological and substantive relations between
them. A synthesis of the results is then presented, from which we identify three

archetypal modes of reflexivity alignment (paving the way, easy ride and roadblock),

supported with examples from the case study.

Reflexivity turns

From January 2014 to March 2015 six reflexivity turns were identified involving

changes in rules, relations, practices and discourse. The summary in Table 1 suggests

that STAP’s reflexivity did not progressively increase over time, but alternately
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increased and decreased. Furthermore, several reflexivity turns were clearly related to
external developments, such as actions by the Minister for Agriculture. Looking at
the reflexivity turns in more detail, we found that it mattered whether the institu-

tional setting was open to the goals and changes pursued by the initiative.
Looking at the changes in reflexivity from turn to turn, one might say that before

the first turn (the baseline), STAP was more reflexive than its environment (the
greenhouse sector itself), because STAP aimed for a market orientation while the sec-
tor was predominantly focused on optimisation of production and supply. Indeed,

most greenhouse growers were ‘shoving boxes’, a figure of speech indicating that
they had no idea about what the market wanted. Interview data suggest that, at the
time, no other efforts existed to make the sector more market oriented, despite a

widespread dissatisfaction with growers’ market position.
When the STAP General Board established the Chain Knowledge Platform (CKP),

leading to the first reflexivity turn, internal reflexivity increased because of the
broader coalition working with STAP (relations and rules). External reflexivity

increased simultaneously because envisioned partners from the production chain

Table 1: Reflexivity turns in STAP

Reflexivity turn Associated reflexivity changes

1 Establishing the CKP " Establishing a precompetitive, sector-wide knowledge
platform, as linking pin between STAP and produc-
tion chain parties DPA and FrugiVenta changes
STAP relations

2 Towards an experimentation
approach "

New problem orientation; the sector needs to become
society oriented, not only market oriented. Also,
since few entrepreneurs have the necessary
capabilities, an approach of experimentation in
proposed instead of the earlier sector-wide uniform
approach of greenhouse growers

3 Weakening Ties #" STAP’s General and Executive Boards and the CKP
appear to be drifting apart. The leading role shifts
from STAP’s Boards to the CKP.

4 Stagnation? # The STAP Executive Board announces discontinuing its
activities. The CKP and the STAP General Board stop
meeting. One board member keeps meeting with the
Minister for Agriculture and other important officials
in the sector

5 A fresh impetus " The Minister for Agriculture announces a Chain
Innovation Programme (CIP), to be carried out by
Syntens, an innovation institute and member of the
CKP. The CKP now is in the lead, pursuing
experimentation with STAP

6 Mired in bureaucracy # Contracting the CIP is carried out by Ministry and the
Rotterdam Chamber of Commerce (after merger with
Syntens). It becomes clear that the CKP cannot be
involved in the CIP, after which the CKP starts
reorienting on its tasks
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(the sales organisations represented by DPA and the trade organisations represented
by FrugiVenta) responded positively to the intended collaboration. Until that time,
the production chain was seen as plagued by problems very similar to the growers’
problems, that is, a lack of market orientation and a bad market position, but not
addressed collaboratively. Data suggest that the chairpersons of DPA and FrugiVenta
shared STAP’s concerns about this and the need for more collaboration among the
actors in the production chain.

The second turn, towards experimentation, involved an increase of internal reflex-
ivity in the sense that STAP changed its own problem orientation (discourse): the sec-
tor needed not only to become market oriented, it should also be societally
responsible. This represents an increase in terms of internal reflexivity because the
scope of envisioned change broadens and becomes more far-reaching in ambition.
Given the expected collaboration with production chain parties the reflexivity was
well aligned. However, from a wider perspective the new problem orientation also
worsened the alignment between STAP and its context (external reflexivity) because
it deviated more from the dominant sectoral orientation than before.

During the third turn, the envisioned partners DPA and Frugiventa hesitated and
ultimately failed to actually commit their support to STAP, hence decreasing external
reflexivity. This did not happen at once, but developed slowly over the course of sev-
eral months (approximately March-May) in which mixed signals about DPA’s and
FrugiVenta’s positions surfaced during several meetings. Meeting data suggested
that, despite their initial support to the CKP, these organisations were unable to con-
vince their constituencies. This contributed to a weakening of the internal ties
between STAP and the CKP (relations). The STAP Board’s strategy of working
together with production chain partners was still predominantly oriented at sector-
wide change, and without these companies’ support, the STAP board remained
mostly inactive. However, while the STAP board decreased the internal reflexivity,
the CKP was getting more and more up to speed focusing on societally responsive
innovation by frontrunners and contacting external parties, thereby maintaining
internal reflexivity.

The fourth turn of stagnation was heralded by STAP itself when in a press release
it announced to discontinue its activities, citing a lack of urgency and support in reac-
tion to the official withdrawal of the envisioned partners. This can be seen as
decreased internal and external reflexivity. STAP denouncing its position signified a
drop in actions towards sectoral innovation. The CKP persisted (indeed, STAP’s press
release mentions the CKP as a way to move forward, in case the production compa-
nies were to commit after all) but did not meet for several months (including
summer holidays).

The tables turned when the Minister for Agriculture announced to provide an
impetus to the sector via a Chain Innovation Programme (CIP), with one of the CKP
parties (Syntens) in a leading position. Syntens and STAP both saw opportunity to
connect the STAP and CKP agenda to the CIP, and the impression emerged that the
CKP might have an important role in substantive co-ordination of projects in the
CIP. The fifth reflexivity turn hence started with an increase of external reflexivity,
when actors (mainly the government) began to advocate a problem orientation and
practice well aligned with STAP’s approach of experimentation. This appears to
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directly lead to an internal reflexivity increase – the experimentation approach further
cements the relation between the two STAP Boards and CKP (relations) and it sets
the CKP and the STAP Board (again) in motion to develop an innovation platform
(practices).

However, the alignment decreased again during the sixth turn when the ideas
about production chain innovation and experimentation got watered down in the
confrontation with the bureaucracies of the Ministry of Economic Affairs and the
Chamber of Commerce (with whom Syntens got merged at that time). The policy
makers at the Ministry treated the CIP as a ‘standard’ innovation programme, focus-
ing on a high success rate for supported projects instead of a learning-oriented pro-
gramme for transitions, in which ‘failures’ are off-set by the relevance of lessons
learnt. The initial reaction of the Chamber of Commerce was to use the CIP to fund
their own advisers and let them support entrepreneurs. This ran directly counter to
the initial CKP-idea of putting most of the funding in the hands of the entrepreneurs
for a more demand-oriented focus on innovation. The consequence of this decrease
of external reflexivity was that the CKP was left bare-handed and again was urged to
reorient its role and approach (practices).

At the time of writing, the CKP persists in its orientation but has not secured any
funding for itself. In that sense, it merely exists as a small network of transition-
oriented individuals in the Dutch greenhouse sector. Nevertheless, CKP members
meet from time to time and their ideas are still alive and being spread across the
network.

Looking at the relation with developments in the context of the initiative in more
detail, we found that it mattered whether the institutional setting was open to the
goals and changes pursued by the initiative. As Figure 2 shows, increases in reflexiv-
ity within an initiative and in its context may occur in the same period. Hence, we
suggest reflexivity alignment as the extent to which the initiative is working towards
structural societal changes – having a structurally different problem orientation and
advocating a different practice than the status quo – while its direct context seems to
be receptive to such changes.

The relation between internal and external reflexivity obviously alternates: an
increase of internal reflexivity may contribute to an external reflexivity increase (Estab-
lishing the CKP); alternatively, an external reflexivity increase may trigger an increase
of internal reflexivity (A fresh impetus), or an external reflexivity decrease leads to a
decrease of internal reflexivity (Mired in bureaucracy).

The above account suggests that regarding the relation between a system innova-
tion initiative and its institutional setting we need to distinguish between fit, that is,
the extent to which an innovation initiative fits with its context – having the right
connections, sharing a similar problem orientation, advocating similar practices –
and reflexivity alignment.

Combining the two, a first type of fit exists when neither initiative nor context are
reflexive. The second type occurs when an initiative retains or increases its reflexivity
while increasing its fit; a reflexivity alignment. Our study shows that a system innova-
tion initiative does not necessarily divert from the situation in its institutional setting
if the latter is open to change, meaning that the latter is not necessarily representa-
tive of the status quo, or the incumbent regime. Conversely, when the status quo is
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very change averse, an innovation initiative can increase its fit by losing its reflexivity,
which happened one might argue in the period of stagnation, when STAP
announced that it was to discontinue its activities.

Relations between learning outcomes and reflexivity

During the sixteen meetings that we attended 21 learning outcomes occurred. Table
2 shows their relations with reflexivity turns. Ten learning outcomes shared no con-
tent with reflexivity changes, suggesting that they are unrelated to reflexivity. Of the
learning outcomes that were content-wise related to reflexivity changes, we found five
that preceded increases in reflexivity. This result suggests that learning outcomes
sometimes contribute to reflexivity. However, we also found six opposite examples:
learning outcomes that reacted to, or built upon reflexivity turns that had taken place
earlier. This result suggests that reflexivity changes can lead to, or even necessitate
learning.

Figure 3 plots the learning outcomes and their relations to the reflexivity turns. It
shows that some learning outcomes are oriented at establishing reflexivity turns and
contribute to a reflexivity alignment between the initiative and its context. This sug-
gests a large extent of control of the initiative over itself and its institutional setting.
Conversely, ‘external’ changes outside the control of the initiative may impact the
reflexivity alignment as well. In this case, the learning outcomes may again reflect
the reflexivity changes, but appear to be a reaction to, rather than a preparation for a
reflexivity turn.

Modes of reflexivity alignment

Regarding the relationship between reflexivity and substantively associated learning,
our results suggest that innovation initiatives can operate in three different modes
that can be described by reflexivity alignment and the direction of learning outcomes.
We name these modes paving the way, easy ride, and roadblock.

In the first mode, paving the way, learning outcomes in the initiative increase
internal reflexivity and trigger the (apparently associated) emergence of reflexivity
alignment: learning appears to increase reflexivity. In this mode, the initiative exerts

Table 2: Learning outcomes and their relation to reflexivity changes

Learning outcomes. . . Number

. . . preceding reflexivityincrease/decrease 5

. . . following reflexivityincrease/decrease 6

. . . unrelated to reflexivity changes 10
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considerable influence on its institutional setting, hence paving the way for change.

In the second mode, easy ride, an increase of reflexivity in the institutional setting is

beneficial to the structural changes pursued by the innovation initiative. It does not

need to pave its own way, since other actors are paving the way. In this case, learning

outcomes are in line with reflexivity changes, but build on them instead of initiating

them. In the third mode, roadblock, a decrease of reflexivity in the contextual environ-

ment is detrimental to internal reflexivity and necessitates an adaptation of the initia-

tive to a conservative disposition in order to survive. Again, learning outcomes follow

upon, and reflect a reaction to external reflexivity changes, but in this case the inter-

nal reflexivity decreases and the actors involved in the initiative reconsider their strat-

egy for structural change.
Below, we illustrate each of the reflexive modes on the basis of one of the reflexiv-

ity turns in the STAP-case. The numbers refer to the associated learning outcomes –

the interweaving of new ideas, relations and actions in a conversation – see Figure 3.

Paving the way: Establishing a platform

In a general board meeting on 20 February, STAP officially established what it

termed the ‘Chain Knowledge Platform’ (CKP), intended to share precompetitive

knowledge in answer to questions from entrepreneurs in order to help them inno-

vate, thereby strengthening the relations with knowledge institutes. Though estab-

lished by STAP alone, the CKP was intended to be directed by STAP, DPA

Figure 3: Learning outcomes (21, numbered) and reflexivity turns. Arrows pointing to a
learning outcome indicate a reaction to a reflexivity turn. Arrows pointing from a learn-
ing outcome indicate an orientation towards a reflexivity turn. Learning outcomes in
the lower pane have no bearing on internal reflexivity [Colour figure can be viewed at
wileyonlinelibrary.com]
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(representative of sales organisations) and FrugiVenta (representative of trade organi-

sations) together, since STAP sought to collaborate with them and planned to form a

coalition. The CKP was intended to be a platform by and for the greenhouse sector

as a whole.
The initial members of the CKP included Inholland, a higher agricultural educa-

tion institute, the Agricultural Economics Research Institute, Syntens, an institute

that facilitates innovation and Wageningen University. The production chain parties,

who were supposed to contribute financially, reacted positively. This can be seen as

an increase of reflexivity in terms of relations.
The main learning outcome in this period emerged when it was decided to estab-

lish the platform:

3: The meeting started with the idea that STAP’s previous strategy of creating awareness
has not sufficiently paid off and that it is better to collaborate with partners in the pro-

duction chain. As a new, intermediate action, the board decided to establish a knowledge
platform for exchanging and sharing pre-competitive information and to invite DPA and
FrugiVenta, as representatives of important parties in the production chain to co-guide
the platform.

This learning outcome hence prepared for reflexivity turn 1 and contributed to the

reflexivity alignment when the envisioned partners responded positively.

Easy ride: a fresh impetus

After a period of decreased reflexivity, the Minister for Agriculture announced a

Chain Innovation Programme (CIP) of e1,000,000 in her horticulture policy letter

(reflexivity turn 5). This programme emphasised experimentation and value chain

innovation. The CKP regarded this as a huge opportunity since the institute that was

supposed to manage it, Syntens, was one of its members. The CKP hence asked the

STAP Executive Board (in a dormant state since 10 July) to support the CIP, to which

it agreed. The CKP also developed a plan including a short-term strategy of develop-

ing new business models for sustainability and society, experimentation aimed at

consumers, and a long-term strategy aimed at society as a whole. In addition, it

quickly started to establish relations with external organisations, such as SIGN (the

Society for Innovating Dutch Greenhouse horticulture). After about one-and-a-half

months, the CKP members were discussing how to conduct the initial workshops of

the CIP.
The first learning outcomes that were substantively related to these developments

followed shortly upon the release of the policy letter.

14: At a CKP meeting the members discussed whether STAP should continue to exist,
touching upon the changed relations between the CKP and the STAP Executive Board,
given the discontinuation of board meetings and activities in the light of the Chain Inno-
vation Programme announced by the Minister for Agriculture. The members confirmed
their earlier idea of experimenting with new business models which seemed to fit the
policy brief very well and decided to act and try to get the STAP executive board to sup-

port this idea.
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A second learning outcome occurred in the following joint meeting with the CKP
and the STAP Executive Board:

15: The participants brainstormed about a future vision. As a basic idea, they concluded
that structural sectoral change is needed to preserve a role for the greenhouse sector,
which fitted well with the CKP plan to experiment with frontrunners. The STAP-board
then decided to support the CKP in its leading role and it was agreed that the CKP
would write a first draft of an innovation plan to be submitted to the Ministry.

These learning outcomes hence can be seen as strengthening the earlier reflexivity
turn.

Roadblock: Mired in bureaucracy

The roadblock is exemplified by the decrease of reflexivity alignment at turn 6, fol-
lowing the reflexivity turn mentioned above. An important contextual development
was the merger of Syntens and the Rotterdam Chamber of Commerce (CoC). This
implied that the CIP was commissioned to the CoC instead of Syntens, partner of
the CKP. The CoC however is not as innovation oriented as Syntens used to be. In
addition, the policy makers of the Ministry appeared to regard themselves solely in
the role of commissioner rather than in the role of partner in transition-oriented pro-
grammes. The CKP tried hard to preserve some control over the CIP to preserve its
transition-oriented nature, but lost the initiative to the CoC.

Two learning outcomes followed these relational and institutional changes and
made STAP/CKP’s orientation fit with this decrease in reflexivity. The first learning
outcome occurred in a CKP meeting addressing the transitional phase CKP was in.

20: The members explicated that while they had presumed the CKP to being charge of
the CIP through Syntens, it had become clear that only the CoC was leading. This raised
the question of what the CKP should be doing in relation to the CoC and other actors in
the sector. It was decided that CKP actions are the sole responsibility of the CKP mem-
bers, who from now on will act to determine the CKP agenda, separate from the CIP.

The second learning outcome, one meeting later, is on the (same) topic of profession-
alising the CKP and concerns what every member needs from the CKP, what they
will contribute, whose interests will be served that way, and who else should become
part of the CKP:

21: The CKP discussed how it can further develop, in terms of its goals, functions and
organisational structure. Every member’s stake in and contribution to the CKP must be
clear. It was decided that every member outlines their stake and contribution in a one-
pager.

Conclusions and discussion

In this article, we set out to critically discuss the often presumed tight, intrinsic rela-
tionship between reflection, learning and reflexivity in order to better inform
approaches and methodologies that support system innovation initiatives. Our
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conclusions build on a conceptual reflection and an in-depth analysis of the relation-
ship between learning and reflexivity in a horticulture case-study based in the Nether-
lands. Reflexivity has hardly been operationalised in the literature and to date has not
been studied empirically. Given the imprecise meaning of the term reflexivity, we
proposed to distinguish it more clearly from reflection and learning and to regard it
as a property of the social object to which it relates (such as monitoring, research,
governance or learning). In the light of the ambition of initiatives to change entire
socio-technological systems, we operationalised their reflexivity as changes in rules,
relations, practices and discourse.

Regarding reflexivity, we observed a dynamic, shifting compatibility between initi-
ative and context that we characterised as reflexivity alignment, that is, the extent to
which an innovation initiative shares an orientation towards reflexivity with its soci-
etal environment. At first glance, this seems to be related to what Ingram et al. (2015)
term ‘niche-regime compatibility’ (see also Smith 2006). However, niche and regime
can be compatible (or ‘fit’) without reflexivity alignment, if neither are oriented to
change. Our results, showing an active role of external actors such as the Ministry of
Agriculture, confirm earlier critique of the multi-level perspective picturing regime
actors as resisting change due to vested interests (e.g., Elzen et al. 2012; Berggren
et al. 2016; Hoes et al. 2016).

In addition, the findings draw attention to an initiative’s success as resulting from
interactions between initiators’ actions and developments in the institutional setting,
and not only the quality of the initiative’s strategies to make connections with the
regime (Smith 2006; Elzen et al. 2012). This inference is confirmed by another find-
ing; the various roles of learning in reflexivity alignment. The empirical findings sug-
gest a rather loose relationship between learning and reflexivity. If substantively
related, learning outcomes may lead to increased reflexivity, but according to our
data, they can also result from reflexivity changes. Additionally, much learning was
unrelated to reflexivity changes; many learning outcomes appeared to be directed
‘inwardly’ rather than (further improving) the initiative’s position vis-�a-vis the wider
societal context.

Hence, our study indicates that an initiative’s reflexivity may be at times relatively
independent of learning, and at other times a contingent outcome of both internal as
well as external developments. This led us to posit three archetypal modes that
describe the relationship between learning and reflexivity:

1. Paving the way – The learning outcomes of the initiative help to increase the
reflexivity of a system innovation initiative.

2. Easy ride – External reflexivity increases the reflexivity in the initiative. Learn-
ing outcomes follow on from these reflexivity changes.

3. Roadblock – The initiative’s setting becomes more change averse, hence hin-
dering the realisation of the structural changes pursued by the initiative. Learn-
ing follows upon these changes for the survival of the initiative but at the cost
of a reflexivity decrease.

Together, the three modes in which system initiatives may operate, depict the inter-
play between an innovation initiative and its context from the perspective of the
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initiative: initiating changes in the institutional setting, seizing provided opportuni-

ties or adapting to a change-averse environment. The resulting dynamic can be char-

acterised as a succession of switches between these modes.
In STAP the initiators responded to external dynamics, grasped opportunities and

were obstructed in their change ambition. This conclusion deviates, in terms of

niche-regime interactions, from the dominant view of niches as ‘protected spaces’ or

‘incubation rooms’ that temporarily need to be protected from their selection environ-

ment (Geels & Schot 2007; Smith & Raven 2012). The literatures on strategic niche

management and, albeit to a somewhat lesser extent, on transition management

both advocate that radical innovations are nurtured and sheltered in niches from out-

side influences to let them mature and empower in a first phase of niche develop-

ment. Conversely, our results suggest that ongoing niche-regime interactions may be

necessary from the start to safeguard room to develop alternative, sustainable ways of

fulfilling societal functions. Thus, rather than seeking protection or shelter, it may be

more relevant to seek beneficial developments increasing the reflexivity in an initia-

tive’s context and be sensitive to counter-developments that affect the potential of

innovation initiatives.
The findings confirm our conceptualisation of reflexivity as an emergent property

of a system innovation initiative. This conceptualisation links to ideas of reflexivity as

a condition or property of social networks or societies rather than a human capacity

and awareness. Hence, it is close to Beck et al.’s (2003) first meaning of the reflexive

society, albeit as its positive counterpart, not further undermining modern society

but gearing it towards structural change.
In relation to reflexive governance, reflexive research and reflexive monitoring,

the study contributes the insight that conscious reflection on assumptions, values

and the basic premises of the system that is supposed to be in need of change

may not be the sole leverage to work towards system change. The familiar strat-

egies of supporting reflection and learning in workshops and other special learn-

ing events are likely to be a hit-and-miss strategy. Scholars have arguably

overestimated the relationship between organised learning and transformative

change and collective action. Our results suggest a more modest expectation

regarding the importance of organised learning within an innovation network or

group.
Safeguarding room for change may instead be supported by monitoring reflexivity

changes and alignments, for instance with reflexive monitoring (van Mierlo et al.
2010c). Our research design and findings suggest that it is possible and relevant to

distinguish learning and reflexivity and investigate their relationship and interaction

more in-depth. Tracing learning in the discursive interaction of a system innovation

along the way of the innovation trajectory, and combining it with an analysis of the

reflexivity turns, alignments and their relations with learning, may provide an inten-

sive but valuable way to stimulate learning towards system innovation. We think that

collective reflection of the initiators on the reflexivity of an initiative will help to

increase its reflexivity.

* Corresponding author.

System innovation processes 433

VC 2017 The Authors. Sociologia Ruralis VC 2017 European Society for Rural Sociology.
Sociologia Ruralis, Vol 57, Number 3, July 2017



Acknowledgements

This work is part of the research programme Responsible Innovation, which is (partly) financed
by the Netherlands Organisation for Scientific Research (NWO). We thank the people from
STAP and the CKP for our collaborations.

References

Arkesteijn, M., B. van Mierlo and C. Leeuwis (2015) The need for reflexive evaluation
approaches in development cooperation. Evaluation 21 (1) pp. 99–115

Bastrup-Birk, H. and D. Wildemeersch (2011) Navigating the tides of change: revisiting the
notion of reflexivity in the context of social learning for transboundary collective experi-
mentation. Studies in Continuing Education 33 (3) pp. 219–234

Beck, U., A. Giddens and S. Lash (1994) Reflexive modernization: politics, tradition and aes-
thetics in the modern social order (Stanford, CA: Stanford University Press)

Beck, U., W. Bonss and C. Lau (2003) The theory of reflexive modernization. Problematic,
hypotheses and research programme. Theory, Culture & Society 20 (2) pp. 1–33

Beers, P.J., A. Veldkamp, F. Hermans et al. (2010) Future sustainability and images. Futures
42 pp. 723–732

Beers, P.J., F. Hermans, T. Veldkamp et al. (2014) Social learning inside and outside transi-
tion projects: playing free jazz for a heavy metal audience. NJAS - Wageningen Journal of
Life Sciences 69 pp. 5–13

Beers, P.J., B. van Mierlo and A.-C. Hoes (2016) Toward an integrative perspective on social
learning in system innovation initiatives. Ecology & Society 21 (1) pp. 3

Berggren, C., T. Magnusson and D. Sushandoyo (2016) Transition pathways revisited: estab-
lished firms as multi-level actors in the heavy vehicle industry. Research Policy 44 pp.
1017–1928

Bos, J.J. and R.R. Brown (2012) Governance experimentation and factors of success in socio-
technical transitions in the urban water sector. Technological Forecasting and Social Change
79 (7) pp. 1340–1353

Dewulf, A. and R. Bouwen (2012) Issue framing in conversations for change: discursive inter-
action strategies for “Doing differences”. The Journal of Applied Behavioral Science 48 (2)
pp. 168–193

Dewulf, A., M. Craps, R. Bouwen et al. (2005) Integrated management of natural resources:
dealing with ambiguous issues, multiple actors and diverging frames. Water Science &
Technology 52 (6) pp. 115–124

Elzen, B., B. van Mierlo and C. Leeuwis (2012) Anchoring of innovations: assessing Dutch
efforts to harvest energy from glasshouses. Environmental Innovation and Societal Transi-
tions 5 pp. 1–18

Geels, F.W. and R. Kemp (2007) Dynamics in socio-technical systems: typology of change
processes and contrasting case studies. Technology in Society 29 pp. 441–455

Geels, F.W. and J. Schot (2007) Typology of sociotechnical transition pathways. Research Pol-
icy 36 pp. 399–417

Grin, J. (2006) Reflexive modernisation as a governance issue, or: designing and shaping re-
structuration. Pp. 57–81 in J.-P. Voss, D. Bauknecht and R. Kemp eds., Reflexive governance
for sustainable development (Cheltenham, UK: Edward Elgar)

Hendriks, C.M. and J. Grin (2007) Contextualizing reflexive governance: the politics of dutch
transitions to sustainability. Journal of Environmental Policy & Planning 9 (3–4) pp. 333–350

Hoes, A.C., P.J. Beers and B. van Mierlo (2016) Communicating tensions among incumbents
about system innovation in the Dutch dairy sector. Environmental Innovation and Societal
Transitions 21 pp. 113–122

434 Beers and van Mierlo

VC 2017 The Authors. Sociologia Ruralis VC 2017 European Society for Rural Sociology.
Sociologia Ruralis, Vol 57, Number 3, July 2017



Ingram, J., D. Maye, J. Kirwan et al. (2015) Interactions between niche and regime: an analy-
sis of learning and innovation networks for sustainable agriculture across Europe. Journal
of Agricultural Education and Extension 21 (1) pp. 55–71

Jørgensen, U. (2012) Mapping and navigating transitions. The multi-level perspective com-
pared with arenas of development. Research Policy 41 (6) pp. 996–1010

Keen, M., V.A. Brown and R. Dyball (2005) Social learning in environmental management.
Towards a sustainable future (London, UK: Earthscan)

Klein Woolthuis, R., M. Lankhuizen and V. Gilsing (2005) A system failure framework for
innovation policy design. Technovation 25 (6) pp. 609–619

Leeuwis, C. and N. Aarts (2011) Rethinking communication in innovation processes: creating
space for change in complex systems. Journal of Agricultural Education and Extension 17 (1)
pp. 21–36

Loeber, A., B. van Mierlo, J. Grin et al. (2007) The practical value of theory: learning in the
pursuit of a sustainable development. Pp. 83–98 in A.E.J. Wals ed., Social learning
towards a sustainable world (Wageningen, The Netherlands: Wageningen Academic
Publishers)

Lynch, M. (2000) Against reflexivity as an academic virtue and source of priviliged knowl-
edge. Theory, Culture & Society 17 (3) pp. 26–53

McKinsey (2014) Naar een gezonde toekomst voor het Nederlandse glasgroentecluster (Towards a
healthy future for the Dutch greenhouse cluster) (Amsterdam: LTO Glaskracht Nederland)

van Mierlo, B., M. Arkesteijn and C. Leeuwis (2010a) Enhancing the reflexivity of
system innovation projects with system analyses. American Journal of Evaluation 31 (2)
pp. 143–161

van Mierlo, B., C. Leeuwis, R. Smits et al. (2010b) Learning towards system innovation:
evaluating a systemic instrument. Technological Forecasting and Social Change 77 (2)
pp. 318–334

van Mierlo, B., B. Regeer, M. van Amstel et al. (2010c) Reflexive monitoring in action: a guide
for monitoring system innovation projects (Oisterwijk, The Netherlands: Boxpress)

van Mierlo, B., A. Janssen, F. Leenstra, et al. (2013) Encouraging system learning in two poul-
try subsectors. Agricultural Systems 115 pp. 29–40

Owen, R., J. Stilgoe, P. Macnaghten et al. (2013) A framework for responsible innovation.
Pp. 27–50 in R. Owen, J. Bessant and M. Heintz eds., Responsible innovation (Chichester,
UK: Wiley)

Pahl-Wostl, C. (2006) The importance of social learning in restoring the multifunctionality
of rivers and floodplains. Ecology & Society 11 (1) pp. art.10

Raven, R.P.J.M. and F.W. Geels (2010) Socio-cognitive evolution in niche development: com-
parative analysis of biogas development in Denmark and the Netherlands (1973–2004).
Technovation 30 pp. 87–99

Regeer, B.J., A.-C. Hoes, M.T. van Amstel-van Saane et al. (2009) Six guiding principles for
evaluating mode-2 strategies for sustainable development. American Journal of Evaluation
30 (4) pp. 515–537

Seyfang, G. and A. Smith (2005) Grassroots innovations for sustainable development:
towards a new research and policy agenda. Environmental Politics 16 (4) pp. 584–603

Smith, A. (2006) Green niches in sustainable development: the case of organic food in the
united kingdom. Environment and Planning C: Government and Policy 24 pp. 439–458

Smith, A. and R. Raven (2012) What is protective space? Reconsidering niches in transitions
to sustainability. Research Policy 41 pp. 1025–1036

van der Velden, N.J.A. and P.X. Smit (2014) Energiemonitor van de Nederlandse glastuinbouw
(Energy monitor of the Dutch greenhouse sector) (The Hague, The Netherlands, LEI
Wageningen UR)

Voss, J.-P., D. Bauknecht and R. Kemp eds (2006) Reflexive governance for sustainable develop-
ment (Cheltenham, UK, Edward Elgar)

System innovation processes 435

VC 2017 The Authors. Sociologia Ruralis VC 2017 European Society for Rural Sociology.
Sociologia Ruralis, Vol 57, Number 3, July 2017



Wals, A.E.J. ed. (2007) Social learning towards a sustainable world (Wageningen, The
Netherlands, Wageningen Academic Publishers)

Wals, A.E.J., F. Caporali, P. Pace et al. (2004) Education for integrated rural development:
transformative learning in a complex and uncertain world. Journal of Agricultural Educa-
tion and Extension 10 (2) pp. 89–100

Wenger, E. (1998) Communities of practice: learning, meaning and identity (Cambridge, UK:
Cambridge University Press)

Pieter J. Beers*
Dutch Research Institute for Transitions

Erasmus University Rotterdam
Burgemeester Oudlaan 50, Rotterdam

The Netherlands
HAS University of Applied Science

’s Hertogenbosch
The Netherlands

e-mail: beers@drift.eur.nl

Barbara van Mierlo
Knowledge, Technology and Innovation Group

Wageningen University & Research
Wageningen

The Netherlands
e-mail: barbara.vanmierlo@wur.nl

436 Beers and van Mierlo

VC 2017 The Authors. Sociologia Ruralis VC 2017 European Society for Rural Sociology.
Sociologia Ruralis, Vol 57, Number 3, July 2017


