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Abstract: The multi-level perspective (MLP) is a prominent transition framework. The MLP posits
that transitions come about through interaction processes within and among three analytical levels:
niches, socio-technical regimes and a socio-technical landscape. This systematic review provides an
overview on the use of the MLP in research on agro-food sustainability transitions. In particular,
it analyses the understanding, conceptualisation and operationalisation of niches, regimes and
landscapes. Niches considered in the selected papers include agro-ecology, organic agriculture,
permaculture, conservation agriculture, integrated farming, and alternative food networks. Regime
refers to industrial, conventional agriculture. The researched regime is often not clearly described
and its operationalisation is a matter of deliberation. Landscape level is generally overlooked; when
it is considered it refers to international trends and developments. Many scholars highlight the
inadequacy of transition pathways in the MLP for the agro-food sector. Moreover, transition impacts
are rarely addressed and the research field generally overlooks the analysis of the sustainability of
niches and, consequently, of transitions. Research on transitions in the agro-food sector borrows from
the MLP its generalizability and poor empirical operationalisation of niche, regime and landscape
concepts. Therefore, integrative conceptualisation and operationalisation of the MLP elements is
required to accommodate the complexity of sustainability transition processes and the peculiarities
of the agro-food system.
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1. Introduction

Sustainability transitions refer to “long-term, multi-dimensional and fundamental transformation
processes through which established socio-technical systems shift to more sustainable modes of
production and consumption” (p. 956) [1]. Geels [2] posits that “socio-technical transitions . . . involve
not just changes in technology but also changes in consumer practices, policies, cultural meanings,
infrastructures, and business models”. Sustainability transitions have several features that make them
a special topic in sustainability scholarship [3]: multi-dimensionality and co-evolution, multi-actor
process, dialectic relationship between stability and change, long-term process, open-endedness and
uncertainty, values contestation, and the central role of public policy. Kern and Markard [4] highlight
that sustainability transitions are contested, complex, uncertain, long-term, multi-dimensional,
and context dependent processes. The authors also point out the centrality of power and politics as
well as the key role of public policies in sustainability transitions.

Since the publication of the first research agenda on sustainability transitions in July 2010 [5],
the research field has broadened empirically, deepened intellectually and extended geographically.
The sustainability transitions research field has also shown a “capacity for intellectual flexing and
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stretching” [6] both geographically and in terms of topics addressed. An increasing number of
publications address sustainability transitions in agriculture, food and rural areas (e.g., [7–17]).
Nevertheless, sustainability transition scholarship tends to overlook agro-food systems [1,6,18,19].

Different frameworks have been used to conceptualize, understand and promote transition
towards sustainability [1,3,20–25]. Lachman [22] reviews the more notable transition frameworks:
the multi-level perspective on socio-technical transitions (MLP), strategic niche management (SNM),
transition management (TM), technological innovation systems (TIS), techno-economic paradigm
(TEP) shifts, and socio-metabolic transitions. The socio-technical transitions approach emerged from a
Dutch research program [20,26]. Socio-technical transitions refer to an umbrella term that includes
a family of approaches, such as the multi-level perspective [27,28], multi-phase model [29], strategic
niche management [30–32] and transition management [33–35].

The multi-level perspective (MLP) was developed by Arie Rip and René Kemp [36], and further
refined by Frank Geels and Johan Schot [20,21,37]. The MLP posits that transitions come about
through interaction processes within and between three analytical levels: niches, regimes, and a
socio-technical landscape [27,28,30,36,38–41]. Niches are spaces where innovative activity takes place
and where protection is offered from dominant rules [27,41]. The socio-technical regime refers to
the incumbent socio-technical system [27,42,43]. It includes the network of actors and social groups,
the rules (formal and informal) they maintain to run the dominant system, and related technical
and material elements [27,42]. Thus, regimes encompass technologies, institutions and actors [43].
According to Holtz et al. [43], the main characteristics of regimes are their purpose (cf. societal function
such as food/nutrition), coherence, stability, non-guidance and autonomy. Regimes rarely undergo
transformation or reconfiguration, and tend to change only incrementally [22]. The socio-technical
landscape cannot be changed easily in the short run [28,36,37] and includes exogenous events and
trends such as demographic changes, macro-economic trends, political developments, wars and
crises, deep cultural and societal values, and climate change [22]. Landscape changes can generate
opportunities for niches and/or represent a source of pressure for regime change [41].

Transitions are defined in the MLP as shifts from one socio-technical regime to another.
They are the result of the dialectic interaction processes at the niche-regime-landscape interface;
niche-innovations build up internal impetus and a momentum for change, while landscape changes
create pressure that destabilizes the socio-technical regime, and the resulting destabilisation of the
regime creates opportunities for niche-innovations to take the centre stage within the socio-technical
system and replace the existing regime [21,27,44,45]. The MLP stresses that niche-regime-landscape
processes should be aligned for a transition to happen [27].

The MLP distinguishes between different transition pathways, depending on the nature (symbiotic or
competitive) and timing of the multi-level interactions [37]; they include: reproduction process (stable
regime in absence of landscape pressure), transformation pathway (niche-innovations insufficiently
developed, landscape pressure stimulates regime to gradually adjust), de-alignment and re-alignment
pathway (niche-innovations insufficiently developed, major landscape pressure destabilizes the regime
causing its de-alignment, prolonged co-existence of niche-innovations lead to re-alignment around one
niche that creates a new regime), technological substitution (disruptive technical niche-innovations
sufficiently developed when landscape pressure on regime occurs), and reconfiguration (symbiotic
niche-innovations incorporated into the regime and trigger further adjustments under landscape
pressure). Another transition pathway addresses the possibility of a transition paths sequence, that’s
to say when transition starts following one path but later shifts to another one.

Sustainability transitions scholarship tended to overlook agro-food systems. Moreover, there is no
comprehensive analysis of the use in, and consequently appropriateness to, agro-food systems of the
multi-level perspective (MLP). To address this literature gap, the present systematic review provides a
critical analysis of the use of the MLP in research on sustainability transitions in the agro-food sector.
Specifically, the paper casts light on the understanding and operationalization of the MLP elements
(niche, regime and landscape). It also reviews the main critiques of the MLP as well as proposals for
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the improvement of the heuristic framework to make it more suitable for the analysis of agro-food
sustainability transitions.

2. Methodology

The paper is based on a systematic review. A search was carried out on 21 April 2018, on Scopus
database using the Title-Abs-Key string: transition AND (MLP OR {multi-level perspective} OR
{multilevel perspective} OR niche) AND (agri* OR agro OR food) (Figure 1). The search yielded
286 documents. First, 24 review articles were excluded as the present paper focuses only on research
regarding agro-food sustainability transitions. Likewise, one book, 19 book chapters, 4 conference
papers and one conference review were eliminated. Following a review of titles, 44 documents were
not considered for further analysis. In particular, documents that refer to trophic, ecological and
ecosystem niches (see, Niche construction theory) were excluded. In case of doubts, documents were
kept. An additional 122 records were excluded based on abstract screening as they did not deal
with agro-food (agriculture and/or food) and/or did not use the MLP. At this point, 43 documents
were directly added to “Selected research articles” list as they dealt with sustainability transitions,
addressed agriculture and/or food, and used the MLP. Some papers use the MLP but they do not
refer to agro-food (e.g., [46]). Likewise, documents that deal with changes in land use (see, multi-layer
perceptron, MLP) without any direct relation to agro-food were excluded. In some cases, it was clear
that papers address sustainability transitions in agro-food but not whether they use the MLP —niche
term mentioned in abstract can also refer to other transition frameworks such as SNM (e.g., [47–49])
and TM (e.g., [50,51]); in these cases, a scrutiny of full texts was necessary. Therefore, a further step
of the systematic review consisted in the analysis of 28 full papers to make sure that they meet all
inclusion criteria. At this stage, an additional 14 documents were excluded. Therefore, 57 research
articles were selected for the systematic review.
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For the selected research papers, the analysis focused on the following issues: topical focus and
bibliometrics; conceptualisation of the MLP elements: niche, regime(s) and landscape; understanding
of transition pathways; assessment of transition impacts and outcomes (cf. food security); criticisms
of the MLP and proposals for improvements, and the integration of the MLP with other transition
frameworks (e.g., TM, SNM).

3. Results and Discussion

3.1. Bibliometrics and Topical Focus of Research on Agro-Food Sustainability Transitions Using the MLP

3.1.1. Bibliometrics

The bibliometrics of research on agro-food sustainability transitions using the MLP (sources/journals,
authors, affiliations, countries) are presented in Table 1.

Table 1. Bibliometrics of research on agro-food sustainability transitions using the multi-level perspective
(MLP): top-ten journals, authors, affiliations and countries.

Journal (a) Author (b) Affiliation (c) Country (d)

Sustainability Switzerland (8) John Grin (3)
Wageningen

University and
Research Centre (11)

United Kingdom (14)

Journal of Rural Studies (4) Jan Hassink (3) Erasmus University
Rotterdam (4) Netherlands (13)

Environment and Planning A (3) Willem Hulsink (3) University of
Amsterdam (3) Belgium (6)

Environmental Innovation and
Societal Transitions (3) Julie Ingram (3) University of

Gloucestershire (3) Canada (5)

Technological Forecasting and Social
Change (3) Cees Leeuwis (3) Cardiff University (3) France (5)

Agricultural Systems (2) Margaret Ayre (2) – Austria (4)
Agriculture and Human Values (2) John Morrissey (2) – Germany (4)

Environmental Science and Policy (2) Ruth A. Nettle (2) – United States (4)
Experimental Agriculture (2) Marc Schut (2) – Australia (3)

Research Policy (2) Pierre Marie Stassart (2) – Sweden (3)

Figures in brackets refer to the number of documents by journal (a), author (b), affiliation (c), country (d).

There is a general trend towards an increase of the output of papers on agro-food sustainability
transitions using the MLP (from about one paper per year up to 2011 to 12 in 2017) (Table 2). Given this
upward trend, it is expected that the number of articles published in 2018 will be higher than in 2017.

Agro-food sustainability transitions research using the MLP is mainly published in Sustainability
(eight papers), followed by the Journal of Rural Studies (four papers), Environment and Planning A
(three papers), Environmental Innovation and Societal Transitions (three papers) and Technological
Forecasting and Social Change (three papers). Nevertheless, it should be highlighted that the 57
selected articles were published in 34 journals. Research results are largely published in the domains
of social sciences (36 papers), environmental science (23 papers) and agricultural and biological
sciences (19 papers). There are some differences with the sustainability transitions mother field in
the prominence of journals. In fact, the most prominent journals in the mother field are Journal of
Cleaner Production, Energy Policy and Technological Forecasting and Social Change. Environmental
Innovation and Societal Transitions, the journal associated to the Sustainability Transitions Research
Network (STRN), features in both top-ten lists. Sustainability, the journal with the highest number of
research papers on agro-food sustainability transitions using the MLP, ranks only sixth in the list of
key journals in the sustainability transitions research field [19].

The most prominent authors in the field in terms of publications number are John Grin (three
papers), Jan Hassink (three papers), Willem Hulsink (three papers), Julie Ingram (three papers) and
Cees Leeuwis (three papers). There is a north-south divide in affiliations of authors. Research
on agro-food sustainability transitions using the MLP is mainly performed in Dutch and British
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universities and research centres. Wageningen University and Research Centre (11 papers out of 57)
is by far the leader in this research field. The list of affiliated countries is dominated by the United
Kingdom (14 papers) and the Netherlands (13 papers). Although the list also features some countries
from the Global South (e.g., Argentina, Burundi, China, Mauritius, Nigeria), it confirms that the
research field of sustainability transitions is still biased to the Northern hemisphere [22].

3.1.2. Topical Focus: Agriculture Sub-Sectors and Food Chain Stages

Most of the selected research articles focus on crop production; other agriculture sub-sectors such
as animal production [53–56] and fisheries/aquaculture [57] are largely underserved. However, some
papers address different agriculture sub-sectors; for instance, Santhanam-Martin et al. [58] analyse the
relation between natural landscape and livestock. Interestingly, there are also some research articles
that deal with urban agriculture [59] and urban food systems [60–63]. Alternatively, the topical focus
of the research is on transition in the use of some agricultural inputs such as fertilizers [64].

Concerning the food chain stages, production is the most addressed one. Distribution and
sourcing/procurement [65–69] are properly addressed. Processing stage [70,71] is underrepresented
in research on agro-food sustainability transitions using the MLP. In general, the MLP is rarely used
alone to analyse transition in consumption. Nevertheless, some articles address different stages of the
food chain, e.g., production and consumption [72–75].

3.2. Conceptualisation and Operationalization of the MLP Elements

3.2.1. Niches

Darnhofer [76] points out that niches are involved in interrelated changes regarding “new
technologies and practices, new configurations of actor groups, new beliefs and values, new networks,
new policies” (p. 17). According to Loorbach [77], niches can refer to “new technologies, new rules
and legislation, new organizations or even new projects, concepts or ideas” (p. 20). Niche innovations
in the agro-food arena include alternative food systems/networks and farming systems (e.g., organic
agriculture). Transitions towards organic agriculture and agroecology are prominent case studies in
the selected articles. In fact, considered niches include agro-ecology [78–81], organic agriculture [82,83],
permaculture [84], urban agriculture [59], conservation agriculture [85], integrated farming [86], care
farming [87–89], alternative food networks [65,66,68,73] (Table 2).

Bui et al. [66] consider niches as initiatives in which alternative rules and practices are developed
by a network of actors and point out that “The concept of niche is very congruent with the definition
of alternative food networks, except that it is not restricted to food networks. In fact, the concept of
niche originates from evolutionary economics which analyses technological evolution. It is therefore
primarily interested in the fact that alternative networks support new technology” (p. 93). Konefal [90]
provides examples of many agro-food niches in the US, e.g., organics, community-supported
agriculture, farmers’ markets, urban gardens, farm-to-table restaurants, biodynamic agriculture,
alternative animal husbandry systems (free range, grass fed). Marsden [91] considers organics, fair
trade and local food networks as niches. However, Vivero-Pol [92] warns that alternatives (food
sovereignty, food justice, de-growth, commons, veganism, right to food) do not necessarily have
reformist, transformative agendas. Therefore, it is important to be clear about the analysed niche and
the novelty it proposes with respect to the current regime [93]. Interestingly, while the concept of
niches in the MLP originally referred to protective/protected spaces (e.g., research and development
laboratories, demonstration projects) where innovation activity takes place [27,41], scholars in the
agro-food sector use the concept mainly to refer to alternative agro-food systems.
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Table 2. Case studies on agro-food sustainability transitions research using the MLP.

Year No of Articles Research Article Case Study Country

2018 7 a

Hassink et al. [88] Care farming The Netherlands
Ingram [84] Permaculture UK (England)

Järnberg et al. [94] Agricultural development Ethiopia
Nygaard and Bolwig [95] Jatropha biofuel Ghana

Punt et al. [96] Animal testing in safety evaluations Multi-country/Europe
To et al. [71] Waste from sugar processing (bagasse) Mauritius

Zwartkruis et al. [97] Agricultural nature conservation The Netherlands

2017 12

Audet et al. [65] Montreal seasonal food markets Canada
Belmin et al. [98] Geographical Indications France

Feyereisen et al. [99] Fair trade milk Belgium
Hauser and Lindtner [82] Organic agriculture Uganda

Isgren and Ness [78] Agroecology Uganda
Jacobs et al. [64] Phosphorus use Multi-country/North America

Loconto and Barbier [100] Agriculture sustainability standards Undefined
Meynard et al. [74] Agri-food sector Multi-country
Paschen et al. [101] Privatised agricultural extension Australia

Seoane and Marín [83] Organic apiculture Argentina
Vivero-Pol [92] Food Multi-country

Vlahos et al. [86] Integrated peach farming Greece

2016 10

Bui et al. [66] Alternative food networks France
Davidson et al. [53] Alternative beef production Canada

Jurgilevich et al. [72] Circular economy in the food system Undefined
Maru et al. [102] Integrated agricultural research for development (IAR4D) Multi-country/East and West Africa

Pant [80] Agroecology Multi-country
Papachristos and Adamides [103] Functional foods Undefined

Pitt and Jones [69] Food for Life (FFL) catering mark UK
Schut et al. [104] Innovation platforms Multi-country/Africa
Stahlbrand [67] Soil Association’s Food For Life catering mark UK (England)

Vankeerberghen and Stassart [85] Conservation agriculture Belgium

2015 8

Ingram [105] Sustainable agriculture Multi-country/Europe
Ingram et al. [16] Sustainable agriculture Multi-country/Europe

Konefal [90] Sustainability metrics and standards in agriculture USA
Moragues-Faus and Morgan [60] Urban food policy Multi-country/UK and Sweden

Morrissey and Dunphy [106] Sustainability assessment Undefined
Santhanam-Martin et al. [58] Landscape and dairy farming Australia

Schermer [56] Dairy farming Austria

Sutherland et al. [107] Renewable energy Multi-country/Germany, Czech
Republic, UK



Agriculture 2019, 9, 74 7 of 24

Table 2. Cont.

Year No of Articles Research Article Case Study Country

2014 7

Bush and Marschke [57] Aquaculture Undefined
Duru et al. [81] Agroecology France

Hassink et al. [89] Care farming The Netherlands
Hinrichs [6] Food systems Undefined

Levidow et al. [79] Agroecological research Multi-country/Europe
Morrissey et al. [75] Agri-food sector Multi-country

Slingerland and Schut [108] Jatropha biofuel Mozambique

2013 8

Crivits and Paredis [68] Local food systems (food teams) Belgium
Diaz et al. [109] Algae blooms France

Hargreaves et al. [110] Organic agriculture UK
Hassink et al. [87] Care farming The Netherlands
Immink et al. [55] Livestock sector The Netherlands

Li et al. [111] Participatory maize breeding China
Lutz and Schachinger [73] Local food networks Austria

Marsden [91] Agri-food sector UK

2012 2
Bell and Cerulli [59] Urban agriculture (community gardens) United Kingdom

Lawhon and Murphy [112] Genetically modified organisms (GMOs) in food production Undefined

2011 1 Elzen et al. [54] Pig husbandry The Netherlands

2010 1 Beers et al. [113] Agriculture The Netherlands

2003 1 Wiskerke [70] Wheat and bread The Netherlands
a This figure refers to the number of research articles published in 2018 by the search date (21 April 2018).
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While the majority of papers using the MLP focus on relations between the elements of the
heuristic framework (niche, regime, landscape) and how they affect the transition dynamics and
processes in the agro-food sector, some articles analyse internal niche processes. For instance,
Paschen et al. [101] investigate social practice elements in the internal processes of the privatized
agricultural extension, that is considered as a ‘niche-in-the-making’ in Australia. Apart from the
fact that the analysis shows that one cannot only talk of a ‘transition-in-the-making’ but also of a
‘niche-in-the-making’, it also highlights the importance of considering internal niche processes (e.g.,
niche formation and development) in sustainability transitions. In fact, transitions occur only when
niche-innovations are enough robust to challenge the dominant socio-technical system. The robustness
and maturity of the niche are two necessary conditions to ensure its scaling up and out i.e., reaching
larger groups of people and having greater impact [69], thus contributing to agro-food transitions.
However, scaling up may lead to the loss, or at least ‘dilution’, of niche values; for instance in the case
of agro-ecology, Pant [80] examines the ‘paradox of mainstreaming agroecology’ that “ . . . refers to an
apparent contradiction between upscaling niche innovations . . . and the concerns for a loss of core
values and principles of agroecology in the mainstreaming process” (p. 305).

Internal niche processes are also fuelled by the high level of diversity among niche actors that
lead to a lack of consistent ascription to a unified worldview, as pointed out by Davidson et al. [53]
that highlight “a wide range of motivations, histories and sentiments” (p. 367). Vivero-Pol [92]
shows that the normative values on food (i.e., food as commodity vs. food as commons) shape food
transition trajectories and points out that “ . . . the view of food as commodity is positively correlated
with a gradually-reforming attitude, whereas food as commons is positively correlated with the
counter-hegemonic transformers, regardless of the self-defined position in the transition landscape
(regime or niches)” (p. 1) and that “ . . . alter-hegemonic attitudes are not positively correlated with the
alternative discourse, and they may inadvertently or purportedly reinforce the neoliberal narrative”
(p. 1). Furthermore, internal niche processes are not the only ones to blame for this lack of clarity that
can lead to ambiguity as niche actors are also obliged to deal with some elements of the existing regime
which, for instance, ensures they “ . . . are simultaneously ‘in’ and ‘against’ the market” (p. 312), that
they want to change [99]. In fact, Huybrechts [114] explains that actors within the fair trade movement
“ . . . wish to use market mechanisms as a tool to increase their social impact, but at the same time
promote a political project that questions the functioning of the market” (p. 17).

3.2.2. Regimes

As in the case of transition research field, also in studies on agro-food sustainability transitions,
conceptualisation and operationalization of regimes is only briefly and partially discussed as “ . . . the
attention is not so much on defining and describing what a regime is, but on the dynamics of transitions
and on transition management” (p. 624) [43]. In general, the regime in the selected papers mainly refers
to the intensive, conventional, industrial agro-food sector and its associated rules and practices [66,109].
This is true for both crop production and animal husbandry. In the case of the latter, for instance
Davidson et al. [53] consider “ . . . alternative beef production as a niche operating within the dominant
regime of global industrial agri-business” (p. 359), adding that features of regimes can also contribute
to the emergence of the niche (see, alternative beef production). Agro-food regime elements include
business codes and regulations, food safety laws, existing business networks, logistics transport and
infrastructure [6]. The agro-food regime is characterized by mainstream practices and approaches
dominated by industrial farming and integrated food supply chains [75]. In fact, modern agro-food
systems are highly standardized with multiple layers of rules governing the practices of agricultural
production and food processing as well as distribution networks [115]. Järnberg et al. [94] suggest
that “ . . . the regime includes key government actors and their associated institutional structures in
the agricultural sector, the political discourse on agricultural development, dominant agricultural
practices, and the associated patterns of ecosystem services and human well-being” (p. 412). While
Holtz et al. [43] highlight that a useful delineation of the regime in the agro-food domain “ . . . should
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include the farming side but also consumers and the structure of trade” (p. 630), many scholars focus
only on one side of the food chain and overlook production-consumption linkages. Referring to
the agro-food regime in England, Ingram [84] states that “the regime’s dominant narrative is largely
techno-centric with technical innovation, efficiency and competiveness at the core of government and
industry strategies, with the mainstream concept of sustainable intensification capturing this . . . ”
(p. 122). Konefal [90] connects “ . . . the control of food and agriculture by input companies, processors,
and retailers . . . ” (p. 629) to the agro-food regime in the US. Likewise, Lutz and Schachinger [73],
argue that “the current food regime . . . encourages growth, competition, and the subjugation to and
cooperation with food-corporations” (p. 4791).

Out of the three types of rules in socio-technical regimes, i.e., regulative, normative and
cognitive [42], the focus of scholars is on regulative ones, probably because they are more tangible than
the two other categories (viz. normative and cognitive rules). In fact, Geels [27] argues that regime
elements can be tangible (e.g., laws, regulations, protocols, standards) or intangible (e.g., policy
paradigms, shared visions and beliefs, social norms, cognitive routines). Culture is one of the
few intangible elements of the regime that is addressed in some articles [53,78]. Referring to early
work on the MLP by Geels [28], Isgren and Ness [78] apply regime dimensions (guiding principles,
technologies/practices, market relations, knowledge, policy and culture) to the agroecology niche in
Uganda in order to anticipate the implications at the regime level of niche scaling up. Meanwhile,
Järnberg et al. [94] argue that “ . . . when scaling their innovations through the regime structures,
the green niche actors to a certain degree lose control over the process” (p. 417).

The concepts of ‘lock-in’ and ‘path dependency’ [116–118] are recurring themes in analyses
of agro-food regimes [53,55,64,65,78,83,90,99,104] to explain its resistance to change. For instance,
in the case of pig farming in the Netherlands, system lock-ins take the form of barriers in the meat
supply chain and market that hinder improving animal welfare in pig production [55]. Stabilizing
strategies used by regimes include lobbying as well as the formation of networks and alliances [119].
Therefore, the analysis also focuses on the networks of actors and social groups that support the
dominant agro-food system. Davidson et al. [53] argue that “socio-technical regimes remain in place
despite anomalies in part because the pathways for activity within those regimes are ‘hard-wired’ by
well-established routines and relationships” (p. 368). Nevertheless, as Fuenfschilling and Truffer [120]
highlight, all socio-technical regimes have internal contradictions and cracks that can allow for
some change.

Raven [121] and Konrad et al. [122] point out that more attention should be paid to horizontal
interactions i.e., multi-regime and multi-niche interactions. Some of the selected papers deal with
multi-regimes and address the interface between agriculture and energy [71,95,107,108], nature [97]
or healthcare [87–89]. Immink et al. [55] criticize the lack of coordination between niches and argue
that “ . . . niche initiatives are often characterized by mutual independence in that they are developed
independently from each other, inventing the wheel all over again rather than synergizing each other”
(p. 153). Sutherland et al. [107] conceptualize “ . . . transitions towards renewable electricity production
as examples of multi-regime interaction between national-level agriculture and electricity regimes”
(p. 1543).

Another issue is that related to system boundaries. Holtz et al. [43] pointed in 2008 that “what
actually is ‘the regime’ to be researched and possibly managed is however usually not given through
clear system boundaries but is a matter of framing and deliberation” (p. 623) and this is often still the
case in research on agro-food sustainability transitions.

3.2.3. Landscape

Landscape level is generally overlooked in research on agro-food sustainability transitions using
the MLP. While some scholars state clearly that landscape is not addressed, e.g., Isgren and Ness [78]
who put “ . . . landscape dynamics are not addressed in depth, to keep the study focused” (p. 7), most
papers overlook the landscape level without any further explanation. This confirms that landscape
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category is sometimes used only as a ‘residual garbage can’ [27] to put whatever does not fit into
niche or regime categories. Nevertheless, some of the selected papers address various external trends
and exogenous factors that affect transition towards sustainable agro-food systems. These trends
and factors include globalization and agro-food market internationalization [55,90,98], population
growth [90], global financial crisis [108], changes in diets and lifestyles [55], (neo)-liberalization [88,90],
international treaties and conventions [97,111], the Common Agricultural Policy [79,99] in the context
of the European Union, increasing concerns about animal welfare and the environment [55,88],
climate change [73,90]. According to Immink et al. [55], “ . . . cultural values, international rules in
economics and trade, macro-political developments and new global standards are all part of landscape
developments that can exert pressure on the current sector” (p. 153). Järnberg et al. [94] posit that the
landscape level “ . . . in the case of Ethiopian agriculture includes, e.g., its integration in international
markets, various globalization processes, and the overall political situation in the country” (p. 411).
According to Lutz and Schachinger [73], the food system is “ . . . subject to various external landscape
pressures such as volatile energy prices, global financial instability, poverty, social inequality, hunger,
malnutrition, resource degradation, and climate change” (p. 4783). The authors call for considering
not only the socio-economic landscape but also the biophysical landscape (e.g., climate change, arable
land availability, soil fertility) in studies dealing with agro-food sustainability transitions.

The literature on the MLP posits that the socio-technical landscape has two main functions
in sustainability transition processes, i.e., putting pressure on regimes to change and creating
opportunities for niches. The selected research articles analyse both functions. However, also
pressures on regimes should be considered as part of opportunities created by the landscape for
niches. Changes in the socio-technical landscape can also create opportunities for the regime as
pointed out by Davidson et al. [53] who argue that growing global demand for meat products has
empowered conventional beef production in Alberta (Canada).

Different trends and changes can create opportunities for niches. Bell and Cerulli [59] conclude
that “ . . . changes in the landscape of urban food systems, including increasing food prices and
growing concerns about the environmental impacts of industrial agriculture are creating conditions
conducive to the emergence of community gardens” (p. 31) in London. Davidson et al. [53] pinpoint
disruptive events and crises as important elements of the landscape, and exemplify that by the role
of the outbreak of mad cow disease in Alberta (Canada) in 2003 in the emergence of alternative
beef production.

An important role of the landscape is also that of offering protection of niches against the dominant
regime [27,41]. According to Hinrichs [6], such protection may involve shielding the niche-innovation
from initial competition; nurturing the niche-associated innovation system by supporting learning,
capacity building and networking; and/or empowering the niche-innovation. This protection can be
achieved also by introducing new ‘rules of the game’ (see, regulations) that are more favourable for
the niche. For instance, Belmin et al. [98] show that the implementation of a Geographical Indication
in the early 2000s strengthened the Corsican clementine niche against the citrus regime.

Schermer [56] highlights that the same change at the level of the landscape can create opportunities
for multiple niches. In fact, the paper shows that on the occasion of the preparation of Austria’s
accession to the European Union, there was a deep and far-reaching restructuring of the whole dairy
sector and its entire supply chain, which created windows of opportunity for many niches such as
organic farming and direct marketing of dairy products. It also casts light on the fact that regulatory
interventions at landscape level not only change the rules of the game regulating transactions between
actors but can also induce changes of social practices of actors at the regime level.

Zwartkruis et al. [97] analyse the role of internationally agreed European and global targets
relating to biodiversity and climate in land use changes in the Netherlands. The analysis shows that the
nascent ‘agricultural nature conservation’ niche, that was fostered by the international commitments
and agreements of the Netherlands, affects both agriculture and nature regimes. Likewise, Li et al. [111]
show that international treaties and conventions on plant genetic resources affect the development
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of participatory maize breeding niche in China. However, while the literature on the MLP generally
suggests that the landscape has a positive impact on the niche, evidence shows that it is not always
the case. In fact, Li et al. [111] refer to ‘intellectual property regimes’, that work against participatory
breeding niche, and that are also the result of the external, international commitments of the country.
In fact, Geels [27] notes that the assessment of landscape trends is often biased towards destabilization
and pressure on socio-technical regimes and suggests that future analyses should address the stabilizing
landscape roles on regimes and also investigate how regime reconfiguration contributes to changes in
the landscape.

3.3. Understanding of Multi-Level Interactions and Transition Pathways

The MLP posits that dialectic niche-regime-landscape interactions shape sustainability transitions
and determine their scope and impacts. Smith [123] points out that there has been insufficient
consideration of the ‘linking’ between the different MLP elements. In general, the focus of the analysis
in the reviewed articles is on how regimes hinder the development of niche alternatives and/or
on how niche-innovations successfully induce changes in the socio-technical regime. The main
problem for niches is that they are constantly confronted with but, often, have no direct influence
on the ‘landscape-induced and regime-inherent’ processes [73]. Another addressed topic is how
niche-regime linking mechanisms lead (or not) to regime shift. Smith and Raven [124] affirm that
“ . . . the dynamics of transition lie in how these innovative social niches engage with each other
and with prevailing socio-technical regimes, especially whether they strive to ‘fit and conform’
to regimes or ‘stretch and transform’ them” (p. 1030). The literature also highlights that niche
development is necessary but not sufficient to induce a regime shift, i.e., transition [125] and that a
niche can contribute to the reconfiguration of the socio-technical regime despite its small size [51,66].
Niche-regime interactions can address different dimensions (e.g., markets, regulations, norms, cultural
meanings, visions, infrastructure) and may include lobbying, negotiation, competition, learning [5].
These interactions are central in papers using the MLP. Such papers focus on how niche-innovations
affect the conventional agriculture regime or a component of it e.g., agricultural knowledge system [84],
agricultural research [79,102,104], agricultural extension [101]. As for empowerment strategies, niches
can either ‘fit-and-conform’ (cf. adopting and mainstreaming dominant socio-technical practices)
or ‘stretch-and-transform’ (cf. undermining the incumbent regime and transmitting niche-derived
practices into it) [124].

Holtz et al. [43] stress that “ . . . what a scientist frames as a regime, is an alignment of actors with
their individual goals, perceptions, knowledge and values, technological possibilities, institutional
settings, infrastructure, etc.” (p. 628). This applies also for niches. It can be argued that niches
and regimes are about networks and groups of actors that align and subscribe to certain rules and
practices. Therefore, niche-regime relations are also about how ‘niche-actors’ and ‘regime-actors’
interact and build, or not, bridges allowing for cross-fertilisation that can lead to system reconfiguration.
Diaz et al. [109] emphasize this social component of sustainability transitions and point out that “this
active work of building bridges through reinterpretation, of enrolling regime actors, of seizing windows
of opportunity, highlights the ‘social’ aspect of social-technical transitions” (p. 62). The bridge concept
is what Feyereisen et al. [99] refer to as ‘double-stretch between breaks and continuities with the
regime’ (p. 306). This resonates with the ‘anchoring’ mechanisms suggested by Elzen et al. [126],
i.e., niche-regime interaction that leads to a durable niche-regime linkage. In fact, niches can anchor to
regimes by proposing new rules or institutions, fostering new technical systems (practices, processes,
technologies) or building new networks and social groups.

Linking processes can involve networking niche actors and regime entities [127], reinvention
and adaptation [105], translation [123], hybridization of niche experiments and regime practices in
multi-actor forums [86,126]. Hauser and Lindtner [82] suggest that “increased cooperation with
government officials and researchers, notably those who at first disbelieved in organic agriculture,
enhanced the outreach of organic agriculture” (p. 176) in post-war Uganda. Ingram [84] argues that
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niche-regime linking processes enable knowledge exchange (networking, translation) and mutual
learning. Sutherland et al. [93] suggest that actors in the agro-food system may be ‘hybrid actors’, i.e.,
play roles in both niche and regime. Likewise, Diaz et al. [109] and Ingram [84] posit that niche-regime
interaction can create windows of opportunity for niche actors to gain support by creating coalitions
and networks with sympathetic regime actors. However, niche actors should be aware that the regime,
and its actors, may tend to marginalize niches [91] or conventionalize/co-opt them [79,128–131].
The notion of ‘anchoring’ is similar to that of ‘bricolage’ [132], a process that allows the integration of
heterogeneous elements and collaboration between different actors that wish to foster transition [99].
Transition in the lens of ‘bricolage’ thinking becomes a continuous process of learning-by-doing and
adjustment based on interactions between the different involved actors, so incremental/evolutionary
rather than radical/revolutionary change.

While many scholars suggest that some compatibility between the practices and visions of the
niche and the regime is necessary to have a successful niche-regime anchoring/linking [16,49,54,85,109],
Bui et al. [66] point out that niche and regime actors can link even if they have radically different visions
about sustainable agriculture and food. Referring to agroecology, Isgren and Ness [78] stress that it is
tension with regime rules and institutions that shape and define the transformative potential of a niche;
“agroecology would not be a niche with transformative potential unless it was somehow in tension
with an existing socio-technical regime or competing transition pathways” (p. 14). Feyereisen et al. [99]
elaborate on linking mechanisms and suggest that “ . . . transition is a two-dimensional process through
which the trajectories of niches and regimes evolve and reciprocally influence one another” (p. 299).

Linking mechanisms can even include that niches receive support from regime actors e.g., care
farming niche was supported by the Ministry of Agriculture (agriculture regime) and the Ministry of
Health Care (care regime) in the Netherlands [88]. In fact, while the most common niche-regime relation
is competition, there is a growing body of literature that points to the possibility of having productive
alliances and collaborations between socio-technical regimes and niche-innovations [133–135]. Isgren
and Ness [78] link potential niche-regime cooperation to funding strategies and put that “the way
that both niche and regime actors scramble for resources (but largely from different sources) enables
them to coexist, and even pragmatically cooperate” (p. 14). Nevertheless, linking with the regime
is not always an indicator of niche empowerment as it may simply mean that “actors in . . . niche
depend on the regulatory, economic and technical elements within the dominant regime” (p. 399) [53].
Ingram [105] recommends to go beyond the analysis of niche-regime linkages in transition studies and
argue that “rather than envisaging linkage between a hierarchy of levels analysis needs to look at the
connections between a novelty and its setting, whether this setting is niche or a regime” (p. 73).

Bui et al. [66] compare four case studies in France: a community procurement platform (Agricourt),
a farm incubator (Les Compagnons de la Terre), an AMAP (Association pour le Maintien de
l’Agriculture Paysanne cf. community-supported agriculture) and a community organization for
water quality preservation (Aqui’Brie). They investigate both niche development trajectories and
niche-regime interactions, and suggest that niche activities would, ideally, enrol new actors thus
leading to a gradual reconfiguration of the local agro-food regime through two mechanisms viz.
construction of a new vision of local agro-food system shared by the network of relevant actors,
and embedding of the new shared vision in the agro-food regime through local public action and
policies. What is clear is that the dynamics as well as the outcomes of niche-regime interactions
are context-specific. Therefore, Slingerland and Schut [108] pinpoint that “ . . . structural conditions
can be both enabling and constraining for transitions and . . . niche-regime interactions need to be
understood in the context of specific country objectives” (p. 7558). Structural and context-related
conditions include infrastructure, policies, institutions, actor networks, capabilities and resources
(financial and human).

To et al. [71] show that governance structures and institutional context are crucial in successfully
managing transitions towards sustainability. Transitions require multi-actor collaborations and
partnerships, as between the government and sugar processing industry in Mauritius; that allowed
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a successful development of bagasse niche through vision articulation, social network building and
learning. However, referring to the strategy of collaboration with the government and the extension
system, Järnberg et al. [94] warn that “while this strategy offers the possibility of a direct impact at
potentially large scale, it also leads to a range of trade-offs for the green niche actors and ultimately
reduces the prospects for a sustainable agricultural transformation” (p. 409). The reviewed papers
also highlight that sustainability transition is a negotiation process [99]. This is due, among others,
to the fact that there are different interpretations and understandings of sustainability values and
principles. Referring to fair trade milk in Belgium, Feyereisen et al. [99] point out that “ . . . fairness
is often a matter of divergent interpretations, and its final actualisation is the product of emergent
and negotiated relations” (p. 297). Collaboration, and eventually negotiation between actors from the
niche and the regime, can take place in different settings such as innovation platforms, which allow
for collective action and interaction between different stakeholders (e.g., farmers, researchers, policy
makers, donors) [104].

The diversity of normative interpretations of sustainability and visions of the different actors
involved in the dialectic relations related to sustainability transitions processes brings into play the
process of legitimization [136]. Different strategies and activities are used in niche legitimization
processes. Referring to care farming sector in the Netherlands, Hassink et al. [89] argue that “media
exposure, contacts with ministries and politicians and the development of a quality system have
contributed to the legitimacy of the sector” (p. 1). However, the regime can use different strategies to
face the increasing legitimacy of niches. Referring to the British context, Marsden [91] highlights that
“ . . . the dominant food regime begins to espouse and appropriate some sustainability principles as
it develops the capacity to absorb the landscape pressures before it, and the increased vibrancy and
legitimacy of niche innovation below it” (p. 132). This might explain why ‘productivist’ agriculture
socio-technical regime conserves its legitimacy, as argued by Santhanam-Martin et al. [58]; “ . . .
while scholarly and activist discourse labels productivist agriculture as fundamentally unsustainable,
it nevertheless continues to be viewed positively by community members and policy-makers alike in
discussions about community sustainability” (p. 216).

The selected research articles also address transition pathways resulting from niche-regime-
landscape interactions. Hassink et al. [88] suggest that the development of care farming in
the Netherlands has followed a de-alignment and re-alignment pathway; “ . . . a de-alignment/
re-alignment pathway was initiated, in which the de-alignment of the agricultural and care regimes,
especially since around 1980, was followed by a re-alignment in the past twenty five years” (p. 191).
However, the transition pathways proposed in the literature [37] seem inadequate for the agro-food
sector. In this regard, Vlahos et al. [86] refer to a pluralistic pattern of change and point out that
very often various transition paths unfold simultaneously rather than a single transition pathway.
Feyereisen et al. [99] question the conceptualisation of transition as a regime shift and put that
“transition is thus not the business of radical or alternative niches that operate beneath the system in
order to suddenly replace it” (p. 299). Likewise, Ingram et al. [16] point out that “ . . . the transition
to sustainable agriculture might be understood as a complex of interactive processes leading to a
series of adaptive changes, rather than as regime change” (p. 55). This resonates well with a more
nuanced conceptualisation of transition presented recently by Geels [137] that suggests to move from
“bottom-up disruption (driven by singular niche-innovations) to gradual system reconfiguration,
which represents a more distributed, multi-source view of change” (p. 86). Audet et al. [65] question
the adequacy of the typology of transition pathways in the MLP for social innovations as in these
pathways “ . . . niches impact the dynamics of transition to the extent that they are ‘sufficiently’ or
‘insufficiently’ developed, which does not account for the diversity in the types of niche innovations
(social or technical), their various organizational forms or their heterogeneous strategies” (p. 4).
Davidson et al. [53] point out that the patterns of changes induced by disruptive events (e.g., mad cow
disease) are difficult to predict and to associate to a predefined transition pathway. Elzen et al. [54]
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argue that it is difficult to discern a single transition path in transitions ‘in the making’ as multiple
transition pathways are often pursued simultaneously by different niche actors and social groups.

3.4. Assessment of Transition Impact

As Schäpke [138] suggests recently, there is “an underlying tension in sustainability transitions
research: between transitions as an open-ended process of fundamental change and the normative
direction of this change: sustainability”. This tension is also reflected in research on agro-food
sustainability transitions using the MLP.

The impact of transition is related to whether the niche succeeds in solving the pressing problems
that led to its emergence such as eutrophication [109], water pollution [66], mad cow disease [53],
food insecurity [82,94], food wastage [72], industrial mass production in pig farming [54]. For
instance, extensive farming developed in Brittany (France) as a reaction to the persistent environmental
problem of algae blooms witnessed in the region since the 1970s due to intensive agriculture [109].
Audet et al. [65] highlight that seasonal food markets tackle important issues such as food security.
Jurgilevich et al. [72] consider local food systems as niches and highlight that “sustainability and food
security are enhanced in localized food systems through specializing in regional products . . . ” (p. 9).
Lutz and Schachinger [73] highlight environmental (e.g., low food miles and packaging), social (e.g.,
reconnecting producers and consumers) and economic (e.g., high prices for producers) impacts of a
local food network (SpeiseLokal) in Austria. While most of the selected articles start from the transition
and then analyse, eventually, its implication in terms of sustainability, Morrissey and Dunphy [106]
focus on sustainability assessment across the value chain and the role that it can play in sustainability
transitions journeys. What is clear is that the understanding of sustainability affects not only the
selected transition pathway(s) but also the assessment of the impacts of any change or transformation
in the agro-food system [6,139,140].

In general, papers using the MLP provide no detailed, quantitative (cf. indicators) assessment
of transition impacts and overlook sustainability-related normative issues. However, there are some
exceptions; for instance, sustainability-related normative issues (e.g., animal welfare) are central in
the analysis of transition-in-the-making in Dutch pig husbandry performed by Elzen et al. [54].
Some scholars are aware of the need to assess also quantitatively the impacts of transition; for
instance, Jurgilevich et al. [72] suggest that “whereas it is difficult and ambiguous to measure how
the experiments influence the whole system, it is still possible to look at some indicators” (p. 11).
Nevertheless, it can be argued that the selected papers are more concerned about transition processes
and dynamics and do not elaborate enough on the ‘sustainability’ component of ‘sustainability
transitions’. However, this problem is not specific to research on agro-food sustainability transitions
using the MLP. In fact, as Truffer and Markard [18] point out, the normative aspects are not elaborated
explicitly enough in sustainability transitions research field, which does not always answer the question
of what is ‘sustainable’ in transitions. Also, Bush and Marschke [57] argue that the MLP does not
address appropriately the politics of normative policy decisions of transition and the ‘by whom’ and
‘for whom’ questions. Vivero-Pol [92] stresses that “ . . . the normative consideration of food shapes the
priorities for action (political attitude) and, to a certain extent, specific food policies we support/accept
(preferred policy beliefs)” (p. 16). Crivits and Paredis [68] put that “although we adapted the concepts
of niche and regime practices in order to compare different interactions with the food system, we
do not wish to make any conclusive statements about which practice is more sustainable” (p. 329).
Pitt and Jones [69] also highlight neglect of transition outcomes in the field and point out that “ . . .
scholars of food system transitions . . . have been guilty of calls for scaling without explaining why this
is desirable, or precisely what should be scaled: actors, programmes, practice or outcomes? This risks
the aspiration to scale an innovation becoming a goal, driving transfers irrespective of the likelihood
of beneficial outcomes” (p. 13).
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3.5. Critiques of the MLP and Proposals for Improvement

3.5.1. Critiques to MLP

The MLP was criticized for its conceptualisation of agency, politics and power; superficial regimes
specification; bias towards bottom-up change; vague role assigned to landscape [22,27]. Moreover,
some scholars highlight its inadequacy for understanding agro-food sustainability transitions in some
specific contexts. In particular, many scholars criticize the over-simplistic and clear-cut distinction
between niche, regime and landscape elements in the MLP as well as how they are conceptualised.
In fact, Vlahos et al. [86] question “ . . . clear-cut analytical separation between the three levels of
the multi-level perspective, as well as the relevance of a bottom-up procedure as a prerequisite for
niche emergence vis-à-vis policy induced change” (p. 43). Also Davidson et al. [53] call for some
caution regarding the divisions between niches and conventional regimes as most of the actors in the
alternative beef production chain operate between alternative and conventional systems.

Audet et al. [65] point out that while the MLP suggests that transition would depend on the
protection of niches that face the agro-food regime, the seasonal food markets in Montreal do not fit in
this portrait as they evolve at the intersection of the regime and the innovative niche i.e., it is difficult
to protect seasonal markets as an entity as they are subject to regime rules. This is in line with the
suggestion of Lutz and Schachinger [73] that, referring to niche-regime-landscape interactions in local
food networks, put “ . . . niche-innovations do not develop and evolve isolated from and untouched
by the regime’s and landscape’s dominant practices, technologies, rules, and structures. Rather,
socio-technical regimes, landscapes, and niche-innovations can be seen as co-evolving and potentially
competing or even colliding into one another” (p. 4783). The MLP seems more appropriate to analyze
technical innovation based-transitions than social innovation processes in the agro-food system.

It is also difficult to assign the different elements to niche, regime or landscape. For example,
Feyereisen et al. [99] consider “the Belgian dairy system as being the socio-technical regime, the fair
trade milk label as the niche innovation, and the Common Agricultural Policy (CAP) and the market
rules as the socio-technical landscape” (p. 299). However, other scholars assign policy and market
elements to the socio-technical regime. This also shows that the geography of the different levels
of the MLP—that is somehow related to the permeability of the boundaries of the three elements of
socio-technical systems—needs further operationalization and refinement. For instance, it is not clear
why one considers local policy as part of the regime and includes national policy in the landscape.

It is widely assumed that niche has potential to foster wide transformation or reconfiguration
of the dominant regime, but Bui et al. [66] highlight that the MLP does not allow elucidating the
mechanisms through which niches contribute to regime reconfiguration. Also To et al. [71] highlight
that “more research is needed to illuminate the mechanisms by which policy innovations influence
changes at the regime and niche levels in a developmental state. These future mechanisms need to be
considered under different institutional environments, levels of capacity and development models”
(p. 76). Ingram [84] argues that the role knowledge plays in niche-regime interaction has yet to be
fully explored in transition literature. Isgren and Ness [78] add that the notion of regime in the MLP
requires further elaboration as “it offers analytical breadth more so than depth and there is ambiguity
regarding some dimensions, particularly ‘culture’” (p. 14).

Lawhon and Murphy [112] express four critiques to the MLP regarding the way the heuristic
framework addresses political and social relations, participation, power and geography. Referring
to the MLP, Hassink et al. [88] argue that “ . . . several aspects need more attention like agency,
interactions across system boundaries and multi-regime interactions” (p. 186). Agency seems to be
one of the major weaknesses of the MLP. In fact, many scholars call for more room for agency in the
heuristic framework [67,78,87,88,92]. Stahlbrand [67] and Isgren and Ness [78] stress the important
role of civil society in food sustainability transitions. This is consistent with the critique addressed
by Hargreaves et al. [141] that the MLP tends to neglect civil society actors while focusing on market
ones (e.g., producers). Stahlbrand [67] also points to the essential contribution of public institutions.
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Konefal [90] argues that the MLP under-theorizes the role of governance in sustainability transitions
and highlights “ . . . the need for the MLP to incorporate analysis of governance processes and ways
that politics and power operate in them into its framework” (p. 629). The author shows how different
multi-stakeholder initiatives—that dealt with the development of sustainability metrics in agriculture
—have contributed to the conservation of the agricultural regime in the USA and points out that “ . . .
governance processes may channel sustainability transitions towards the interests of regime actors”
(p. 629) or, even, be used as a means for niche co-optation [90]. Relatedly, Stahlbrand [67] argues that “
. . . agency in food system work goes beyond a supporting or aligning role and proactively initiates
regime change” (p. 3).

3.5.2. Integration of the MLP with Other Transition Frameworks and Research Disciplines

Many scholars highlight the need for integrating transition frameworks to better understand
sustainability transitions processes [45,142–145]. In fact, synthesizing transition approaches and
frameworks allows for benefiting from their respective strengths.

The selected research articles offer different combinations of transition frameworks: MLP
and SNM [69,70,98,108], MLP and social practice approach [6,68,110]. Socio-technical systems are
intertwined with social practices [27,110,144]. Therefore, the MLP is increasingly complemented with
other approaches that give more importance to social factors in sustainability transitions such as the
Social Practice Approach (SPA). In fact, Geels [27] suggests that the concepts ‘routinized practices’
in the SPA and ‘regimes’ in the MLP are similar. Likewise, Hinrichs [6] identifies SPA and MLP as
two main approaches in sustainability transitions research field and argues that “taken together, these
approaches offer different and useful ways to think about the dynamics, durability and significance of
innovations in food and agriculture, and the part they play in transitions to sustainability” (p. 143).
Crivits and Paredis [68] combine the concept of ‘practice’ (cf. SPA) with that of ‘niche/regime’ (cf. MLP)
to develop an ‘applied practice approach’ that led to distinction between ‘niche practice’ and ‘regime
practice’ in relation to food purchase. They argue that “this re-combination adds to the field of
applied consumption research and describes consumption beyond the boundaries of individualist and
structuralist models, as well as integrates a conceptualization of the a-linear reproduction of aligning
and competing consumer practices” (p. 306). In fact, the authors consider “ . . . consumption as a
dynamic practice in which the individual behaviour is but one (albeit crucial) factor interrelating
with a material-functional and socio-cultural structure” (p. 329–330). Also Hargreaves et al. [110]
identify many crossovers and intersections between regimes (cf. MLP) and practices (cf. SPA) and
recommend integrating both approaches to better comprehend transition processes. They go even
further and argue that “ . . . analyses that adopt only one of these theoretical lenses risk blindness to
critical innovation dynamics” (p. 402). The integration of both frameworks allow an understanding
of the transition as both change in socio-technical regimes and routinized practices. Wiskerke [70]
and Pitt and Jones [69] refer to both SNM and MLP. Pitt and Jones [69] analyse scaling up and out
processes as a form of policy transfer, which is crucial in food sustainability transitions. Wiskerke [70]
explores the development and stabilisation of the Dutch wheat regime and the emergence dynamics of
a sustainable cultivation system of baking wheat (Zeeuwse Vlegel).

The MLP is also increasingly complemented by other research methods and approaches.
For instance, Diaz et al. [109] combines the MLP and an Actor Network Theory-based approach
to analyse dialectical relations between extensive farming niche and intensive farming regime that
is held responsible for algae blooms in Brittany (France). The use of the actor network theory
(ANT) allowed for a better analysis of the dynamics of the evolution of the network around the
niche since the 1970s. Likewise, Zwartkruis et al. [97] integrate the perspective of the MLP with
those of integrated assessment modelling (IAM) and initiative based learning (IBL) to analyse
the dynamics of land use in the Netherlands and especially the agricultural nature conservation
role in shaping these dynamics. Bui et al. [66] combine the MLP with some elements from the
French pragmatic sociology, and argue that “this combination makes it possible to take advantage
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of the analytical perspective of transition studies while at the same time addressing some of their
weaknesses by focusing specifically on changes in practices, actors’ networks and visions” (p. 102).
Bush and Marschke [57] compare resilience thinking with agrarian change approach and transitions
theory (cf. MLP) and suggest that “social theories such as agrarian change and transition theory
should be seen as complementary” (p. 1) to resilience approach. Duru et al. [81] articulate the
conceptual frameworks of socio-ecological systems, farming systems and sociotechnical systems
in an ‘interdisciplinary multilevel conceptual framework’ that can guide the strong ‘ecologization’ of
agriculture at territory level. Hassink et al. [89] use the MLP with concepts from organizational ecology
as well as social movement theory to interpret and contextualize the development of care farming
in the Netherlands. Elzen et al. [54] enrich the MLP with insights from political science and social
movement theory to explore normative contestation in the Dutch pig farming. Järnberg et al. [94]
combine insights from socio-technical transitions (cf. MLP), social-ecological transformations and
institutional entrepreneurship to analyse transformation of Ethiopian agriculture. These examples
clearly show that there is a host of opportunities for cross-fertilisation between the MLP and other
scientific approaches and theories that can allow for further refinement and operationalization of the
heuristic framework.

4. Conclusions

To the best of my knowledge, this is the first paper that reviews in a systematic way the use
of the multi-level perspective in research on agro-food sustainability transitions. It shows that the
research field focuses on crop production; agriculture subsectors such as animal production and
fisheries are underserved. It also mainly addresses the production stage of the food chain; food
processing, distribution and consumption stages are underrepresented. Moreover, the research field
is still North-biased and largely dominated by Dutch and British scholars and research institutions;
countries of the global South are largely underserved.

The MLP is now a prominent framework in the agro-food sustainability transition research
field, but it is increasingly complemented with other transition approaches and research methods.
This was also a reaction to address some weaknesses of the MLP when it is used in the agro-food
arena. In general, research on transitions in the agro-food sector borrows from the MLP its poor
theoretical conceptualisation and empirical operationalization of the concepts of niche, regime and
landscape. However, agro-food scholars that used the MLP made significant efforts and different
adjustments to adapt—both conceptually and empirically—niche, regime and landscape elements to
the agro-food sector in order to accommodate its peculiarities with respect to energy and mobility
sectors. Despite that, some further conceptual and methodological work needs to be done to make
the MLP fit-for-purpose, not only for the analysis of transition dynamics, which is a strength of the
heuristic framework, but also transition pathways and sustainability impacts in the agro-food arena.

The way forward for research on agro-food sustainability transitions implies a deeper
understanding of different socio-technical system levels and landscape-niche-regime interactions.
Meanwhile, the research field needs to open to other disciplines. The challenges in the use of
the MLP in the study of agro-food sustainability transitions calls for conceptual refinement, while
recognizing the diversity of approaches and pathways of transitions to sustainable agro-food systems
and their interaction with local contexts (environmental, social, economic, political and institutional).
Integrative conceptualization, framing and operationalization of the MLP elements is required given
the complexity of sustainability transitions processes and dynamics in the agro-food sector and should
contribute to achieving the objectives of understanding and fostering transitions. Therefore, more multi-
and trans-disciplinary research is required on the MLP’s applicability in understanding, nurturing and
managing transitions towards sustainability in the agro-food system, in developed and developing
countries alike.

Conflicts of Interest: The author declares no conflict of interest.



Agriculture 2019, 9, 74 18 of 24

References

1. Markard, J.; Raven, R.; Truffer, B. Sustainability transitions: An emerging field of research and its prospects.
Res. Policy 2012, 41, 955–967. [CrossRef]

2. Geels, F.W. Socio-Technical Transitions to Sustainability. Available online: http://environmentalscience.
oxfordre.com/view/10.1093/acrefore/9780199389414.001.0001/acrefore-9780199389414-e-587 (accessed on
10 September 2018).

3. STRN A Research Agenda for the Sustainability Transitions Research Network. Available online: https:
//transitionsnetwork.org/wp-content/uploads/2018/01/STRN_Research_Agenda_2017.pdf (accessed on
12 June 2018).

4. Kern, F.; Markard, J. Analysing Energy Transitions: Combining Insights from Transition Studies and
International Political Economy. In The Palgrave Handbook of the International Political Economy of Energy;
Van de Graf, T., Sovacool, B.K., Gosh, A., Kern, F., Klare, M.T., Eds.; Palgrave Macmillan: London, UK, 2016;
pp. 291–318. ISBN 978-1-137-55631-8.

5. Sustainability Transitions Research Network A Mission Statement and Research Agenda for the Sustainability
Transitions Research Network. Available online: www.transitionsnetwork.org/files/STRN_research_
agenda_20_August_2010(2).pdf (accessed on 10 March 2017).

6. Hinrichs, C.C. Transitions to sustainability: A change in thinking about food systems change?
Agric. Hum. Values 2014, 31, 143–155. [CrossRef]

7. Van der Ploeg, J.D. Transition: Contradictory but interacting processes of change in Dutch agriculture.
In Transitions towards Sustainable Agriculture and Food Chains in Peri-Urban Areas; Poppe, K., Termeer, C.,
Slingerland, M., Eds.; Wageningen Academic Publishers: Wageningen, The Netherlands, 2009; pp. 293–307.

8. Van der Ploeg, J.D.; Marsden, T. Unfolding Webs. The Dynamics of Regional Rural Development; Van Gorcum:
Assen, The Netherlands, 2008; ISBN 9789023244844.

9. Elzen, B.; Augustyn, A.M.; Barbier, M.; van Mierlo, B. AgroEcological Transitions: Changes and Breakthroughs in
the Making; Wageningen University & Research: Wageningen, The Netherlands, 2017; ISBN 9789463431149.

10. El Bilali, H. Research on agro-food sustainability transitions: A systematic review of research themes and an
analysis of research gaps. J. Clean. Prod. 2019, 221, 353–364. [CrossRef]

11. El Bilali, H. Innovation-Sustainability Nexus in Agriculture Transition: Case of Agroecology. Open Agric.
2019, 4, 1–16. [CrossRef]

12. El Bilali, H.; Allahyari, M.S. Transition towards sustainability in agriculture and food systems: Role of
information and communication technologies. Inf. Process. Agric. 2018, 5, 456–464. [CrossRef]

13. Spaargaren, G.; Oosterveer, P.; Loeber, A. Food Practices in Transition: Changing Food Consumption, Retail and
Production in the Age of Reflexive Modernity; Routledge: Abingdon, UK, 2013; ISBN 9780203135921.

14. Maye, D.; Duncan, J. Understanding Sustainable Food System Transitions: Practice, Assessment and
Governance. Sociol. Ruralis 2017, 57, 267–273. [CrossRef]

15. Sutherland, L.-A.; Darnhofer, I.; Wilson, G.; Zagata, L. Transition Pathways towards Sustainability in European
Agriculture; CABI Publishing: Wallingford, UK, 2014; ISBN 978-1780642192.

16. Ingram, J.; Maye, D.; Kirwan, J.; Curry, N.; Kubinakova, K. Interactions between Niche and Regime:
An Analysis of Learning and Innovation Networks for Sustainable Agriculture across Europe. J. Agric.
Educ. Ext. 2015, 21, 55–71. [CrossRef]

17. Gaitán-Cremaschi, D.; Klerkx, L.; Duncan, J.; Trienekens, J.H.; Huenchuleo, C.; Dogliotti, S.; Contesse, M.E.;
Rossing, W.A.H. Characterizing diversity of food systems in view of sustainability transitions. A review.
Agron. Sustain. Dev. 2019, 39, 1–22. [CrossRef]

18. Truffer, B.; Markard, J. Transition Studies: A PhD Guide into the Wild. Available online: https://www.ethz.
ch/content/dam/ethz/.../sustainability.../Truffer_Markard_2017.pdf (accessed on 10 May 2018).

19. Sustainability Transitions Research Network Newsletter 27: March 2018. Available online: https:
//transitionsnetwork.org/wp-content/uploads/2018/04/27th-STRN-newsletter-.pdf (accessed on 20
April 2018).

20. Geels, F.W. Technological Transitions and System Innovations: A Co-evolutionary and Socio-Technical Analysis;
Edward Elgar Publishing: Cheltenham, UK, 2005; ISBN 978-1845420093.

21. Grin, J.; Rotmans, J.; Schot, J.; Geels, F.W.; Loorbach, D. Transitions to Sustainable Development: New Directions
in the Study of Long Term Transformative Change; Routhledge: New York, NY, USA, 2010; ISBN 978-0415898041.

http://dx.doi.org/10.1016/j.respol.2012.02.013
http://environmentalscience.oxfordre.com/view/10.1093/acrefore/9780199389414.001.0001/acrefore-9780199389414-e-587
http://environmentalscience.oxfordre.com/view/10.1093/acrefore/9780199389414.001.0001/acrefore-9780199389414-e-587
https://transitionsnetwork.org/wp-content/uploads/2018/01/STRN_Research_Agenda_2017.pdf
https://transitionsnetwork.org/wp-content/uploads/2018/01/STRN_Research_Agenda_2017.pdf
www.transitionsnetwork.org/files/STRN_research_agenda_20_August_2010(2).pdf
www.transitionsnetwork.org/files/STRN_research_agenda_20_August_2010(2).pdf
http://dx.doi.org/10.1007/s10460-014-9479-5
http://dx.doi.org/10.1016/j.jclepro.2019.02.232
http://dx.doi.org/10.1515/opag-2019-0001
http://dx.doi.org/10.1016/j.inpa.2018.06.006
http://dx.doi.org/10.1111/soru.12177
http://dx.doi.org/10.1080/1389224X.2014.991114
http://dx.doi.org/10.1007/s13593-018-0550-2
https://www.ethz.ch/content/dam/ethz/.../sustainability.../Truffer_Markard_2017.pdf
https://www.ethz.ch/content/dam/ethz/.../sustainability.../Truffer_Markard_2017.pdf
https://transitionsnetwork.org/wp-content/uploads/2018/04/27th-STRN-newsletter-.pdf
https://transitionsnetwork.org/wp-content/uploads/2018/04/27th-STRN-newsletter-.pdf


Agriculture 2019, 9, 74 19 of 24

22. Lachman, D.A. A survey and review of approaches to study transitions. Energy Policy 2013, 58, 269–276.
[CrossRef]

23. Falcone, P.M. Sustainability Transitions: A Survey of an Emerging Field of Research. Environ. Manag.
Sustain. Dev. 2014, 3, 61–83. [CrossRef]

24. Sovacool, B.K.; Hess, D.J. Ordering theories: Typologies and conceptual frameworks for sociotechnical
change. Soc. Stud. Sci. 2017, 47, 703–750. [CrossRef]

25. El Bilali, H. Transition heuristic frameworks in research on agro-food sustainability transitions. Environ. Dev.
Sustain. 2018, 1–36. [CrossRef]

26. Kemp, R. Technology and the transition to environmental sustainability. The problem of technological
regime shifts. Futures 1994, 26, 1023–1046. [CrossRef]

27. Geels, F.W. The multi-level perspective on sustainability transitions: Responses to seven criticisms. Environ.
Innov. Soc. Trans. 2011, 1, 24–40. [CrossRef]

28. Geels, F.W. Technological transitions as evolutionary reconfiguration processes: A multi-level perspective
and a case-study. Res. Policy 2002, 31, 1257–1274. [CrossRef]

29. Rotmans, J.; Kemp, R.; van Asselt, M. More evolution than revolution: Transition management in public
policy. Foresight 2001, 3, 15–31. [CrossRef]

30. Schot, J.; Geels, F.W. Strategic niche management and sustainable innovation journeys: Theory, findings,
research agenda, and policy. Technol. Anal. Strateg. Manag. 2008, 20, 537–554. [CrossRef]

31. Raven, R.; Geels, F.W. Socio-cognitive evolution in niche development: Comparative analysis of biogas
development in Denmark and the Netherlands (1973–2004). Technovation 2010, 30, 87–99. [CrossRef]

32. Roep, D.; Wiskerke, J.S.C. Reflecting on novelty production and niche management in agriculture.
In Seeds of Transition. Essays on Novelty Production, Niches and Regimes in Agriculture; Wiskerke, J.,
van der Ploeg, J.-D., Eds.; van Gorcum: Assen, The Netherlands, 2004; pp. 341–356.

33. Loorbach, D.; Rotmans, J. Managing transitions for sustainable development. In Understanding Industrial
Transformation. Views from Different Disciplines; Olshoorn, X., Wieczorek, A.J., Eds.; Springer: Dordrecht,
The Netherlands, 2006.

34. Loorbach, D. Transition Management for Sustainable Development: A Prescriptive, Complexity-Based
Governance Framework. Governance 2010, 23, 161–183. [CrossRef]

35. Loorbach, D.; van der Brugge, R.; Taanman, M. Governance in the energy transition: Practice of transition
management in the Netherlands. Int. J. Environ. Technol. Manag. 2008, 9, 294. [CrossRef]

36. Rip, A.; Kemp, R. Technological change. In Human Choice and Climate Change; Rayner, S., Malone, E.L., Eds.;
Battelle Press: Columbus, OH, USA, 1998; pp. 327–399.

37. Geels, F.W.; Schot, J. Typology of sociotechnical transition pathways. Res. Policy 2007, 36, 399–417. [CrossRef]
38. Geels, F.W. The dynamics of transitions in socio-technical systems: A multi-level analysis of the transition

pathway from horse-drawn carriages to automobiles (1860-1930). Technol. Anal. Strateg. Manag. 2005, 17,
445–476. [CrossRef]

39. Geels, F.W. Ontologies, socio-technical transitions (to sustainability), and the multi-level perspective.
Res. Policy 2010, 39, 495–510. [CrossRef]

40. Smith, A.; Stirling, A.; Berkhout, F. The governance of sustainable socio-technical transitions. Res. Policy
2005, 34, 1491–1510. [CrossRef]

41. Smith, A.; Voß, J.-P.; Grin, J. Innovation studies and sustainability transitions: The allure of the multi-level
perspective and its challenges. Res. Policy 2010, 39, 435–448. [CrossRef]

42. Geels, F.W. From sectoral systems of innovation to socio-technical systems. Res. Policy 2004, 33, 897–920.
[CrossRef]

43. Holtz, G.; Brugnach, M.; Pahl-Wostl, C. Specifying “regime”—A framework for defining and describing
regimes in transition research. Technol. Forecast. Soc. Chang. 2008, 75, 623–643. [CrossRef]

44. Geels, F.W. Co-evolutionary and multi-level dynamics in transitions: The transformation of aviation systems
and the shift from propeller to turbojet (1930–1970). Technovation 2006, 26, 999–1016. [CrossRef]

45. Markard, J.; Truffer, B. Technological innovation systems and the multi-level perspective: Towards an
integrated framework. Res. Policy 2008, 37, 596–615. [CrossRef]

46. Geels, F.W. Major system change through stepwise reconfiguration: A multi-level analysis of the
transformation of American factory production (1850–1930). Technol. Soc. 2006, 28, 445–476. [CrossRef]

http://dx.doi.org/10.1016/j.enpol.2013.03.013
http://dx.doi.org/10.5296/emsd.v3i2.6239
http://dx.doi.org/10.1177/0306312717709363
http://dx.doi.org/10.1007/s10668-018-0290-0
http://dx.doi.org/10.1016/0016-3287(94)90071-X
http://dx.doi.org/10.1016/j.eist.2011.02.002
http://dx.doi.org/10.1016/S0048-7333(02)00062-8
http://dx.doi.org/10.1108/14636680110803003
http://dx.doi.org/10.1080/09537320802292651
http://dx.doi.org/10.1016/j.technovation.2009.08.006
http://dx.doi.org/10.1111/j.1468-0491.2009.01471.x
http://dx.doi.org/10.1504/IJETM.2008.019039
http://dx.doi.org/10.1016/j.respol.2007.01.003
http://dx.doi.org/10.1080/09537320500357319
http://dx.doi.org/10.1016/j.respol.2010.01.022
http://dx.doi.org/10.1016/j.respol.2005.07.005
http://dx.doi.org/10.1016/j.respol.2010.01.023
http://dx.doi.org/10.1016/j.respol.2004.01.015
http://dx.doi.org/10.1016/j.techfore.2007.02.010
http://dx.doi.org/10.1016/j.technovation.2005.08.010
http://dx.doi.org/10.1016/j.respol.2008.01.004
http://dx.doi.org/10.1016/j.techsoc.2006.09.006


Agriculture 2019, 9, 74 20 of 24

47. Maye, D. Examining Innovation for Sustainability from the Bottom Up: An Analysis of the Permaculture
Community in England. Sociol. Ruralis 2018, 58, 331–350. [CrossRef]

48. Raman, S.; Mohr, A. Biofuels and the role of space in sustainable innovation journeys. J. Clean. Prod. 2014, 65,
224–233. [CrossRef]

49. Smith, A. Green niches in sustainable development: The case of organic food in the United Kingdom.
Environ. Plan. C Gov. Policy 2006, 24, 439–458. [CrossRef]

50. Van Gameren, V.; Ruwet, C.; Bauler, T. Towards a governance of sustainable consumption transitions: How
institutional factors influence emerging local food systems in Belgium. Local Environ. 2015, 20, 874–891.
[CrossRef]

51. Brunori, G.; Rossi, A.; Guidi, F. On the New Social Relations around and beyond Food. Analysing Consumers’
Role and Action in Gruppi di Acquisto Solidale (Solidarity Purchasing Groups). Sociol. Ruralis 2012, 52, 1–30.
[CrossRef]

52. Moher, D.; Liberati, A.; Tetzlaff, J.; Altman, D.G.; The PRISMA Group. Preferred Reporting Items for
Systematic Reviews and Meta-Analyses: The PRISMA Statement. PLoS Med. 2009, 6, e1000097. [CrossRef]

53. Davidson, D.J.; Jones, K.E.; Parkins, J.R. Food safety risks, disruptive events and alternative beef production:
A case study of agricultural transition in Alberta. Agric. Hum. Values 2016, 33, 359–371. [CrossRef]

54. Elzen, B.; Geels, F.W.; Leeuwis, C.; Van Mierlo, B. Normative contestation in transitions “in the making”:
Animal welfare concerns and system innovation in pig husbandry. Res. Policy 2011, 40, 263–275. [CrossRef]

55. Immink, V.M.; Reinders, M.J.; Van Tulder, R.J.M.; Van Trijp, J.C.M. The livestock sector and its stakeholders
in the search to meet the animal welfare requirements of society. J. Chain Netw. Sci. 2013, 13, 151–160.
[CrossRef]

56. Schermer, M. Die Milchwirtschaft in Österreich–ein Beispiel für sozio-technische Transformation.
Österr. Z. Soziol. 2015, 40, 33–51. [CrossRef]

57. Bush, S.R.; Marschke, M.J. Making social sense of aquaculture transitions. Ecol. Soc. 2014, 19, art50.
[CrossRef]

58. Santhanam-Martin, M.; Ayre, M.; Nettle, R. Community sustainability and agricultural landscape change:
Insights into the durability and vulnerability of the productivist regime. Sustain. Sci. 2015, 10, 207–217.
[CrossRef]

59. Bell, S.; Cerulli, C. Emerging community food production and pathways for urban landscape transitions.
Emerg. Complex. Organ. 2012, 14, 31–44.

60. Moragues-Faus, A.; Morgan, K. Reframing the foodscape: The emergent world of urban food policy.
Environ. Plan. A Econ. Space 2015, 47, 1558–1573. [CrossRef]

61. Cohen, N.; Ilieva, R.T. Transitioning the food system: A strategic practice management approach for cities.
Environ. Innov. Soc. Trans. 2015, 17, 199–217. [CrossRef]

62. Gorissen, L.; Spira, F.; Meynaerts, E.; Valkering, P.; Frantzeskaki, N. Moving towards systemic change?
Investigating acceleration dynamics of urban sustainability transitions in the Belgian City of Genk.
J. Clean. Prod. 2018, 173, 171–185. [CrossRef]

63. Chiffoleau, Y.; Millet-Amrani, S.; Canard, A. From Short Food Supply Chains to Sustainable Agriculture in
Urban Food Systems: Food Democracy as a Vector of Transition. Agriculture 2016, 6, 57. [CrossRef]

64. Jacobs, B.; Cordell, D.; Chin, J.; Rowe, H. Towards phosphorus sustainability in North America: A model for
transformational change. Environ. Sci. Policy 2017, 77, 151–159. [CrossRef]

65. Audet, R.; Lefèvre, S.; Brisebois, É.; El-Jed, M. Structuring Tensions and Key Relations of Montreal Seasonal
Food Markets in the Sustainability Transition of the Agri-Food Sector. Sustainability 2017, 9, 320. [CrossRef]

66. Bui, S.; Cardona, A.; Lamine, C.; Cerf, M. Sustainability transitions: Insights on processes of niche-regime
interaction and regime reconfiguration in agri-food systems. J. Rural Stud. 2016, 48, 92–103. [CrossRef]

67. Stahlbrand, L. The Food For Life Catering Mark: Implementing the Sustainability Transition in University
Food Procurement. Agriculture 2016, 6, 46. [CrossRef]

68. Crivits, M.; Paredis, E. Designing an explanatory practice framework: Local food systems as a case. J. Consum.
Cult. 2013, 13, 306–336. [CrossRef]

69. Pitt, H.; Jones, M. Scaling up and out as a Pathway for Food System Transitions. Sustainability 2016, 8, 1025.
[CrossRef]

70. Wiskerke, J.S.C. On promising niches and constraining sociotechnical regimes: The case of Dutch wheat and
bread. Environ. Plan. A 2003, 35, 429–448. [CrossRef]

http://dx.doi.org/10.1111/soru.12141
http://dx.doi.org/10.1016/j.jclepro.2013.07.057
http://dx.doi.org/10.1068/c0514j
http://dx.doi.org/10.1080/13549839.2013.872090
http://dx.doi.org/10.1111/j.1467-9523.2011.00552.x
http://dx.doi.org/10.1371/journal.pmed.1000097
http://dx.doi.org/10.1007/s10460-015-9609-8
http://dx.doi.org/10.1016/j.respol.2010.09.018
http://dx.doi.org/10.3920/JCNS2013.1005
http://dx.doi.org/10.1007/s11614-015-0154-x
http://dx.doi.org/10.5751/ES-06677-190350
http://dx.doi.org/10.1007/s11625-014-0268-2
http://dx.doi.org/10.1177/0308518X15595754
http://dx.doi.org/10.1016/j.eist.2015.01.003
http://dx.doi.org/10.1016/j.jclepro.2016.12.052
http://dx.doi.org/10.3390/agriculture6040057
http://dx.doi.org/10.1016/j.envsci.2017.08.009
http://dx.doi.org/10.3390/su9030320
http://dx.doi.org/10.1016/j.jrurstud.2016.10.003
http://dx.doi.org/10.3390/agriculture6030046
http://dx.doi.org/10.1177/1469540513484321
http://dx.doi.org/10.3390/su8101025
http://dx.doi.org/10.1068/a3512


Agriculture 2019, 9, 74 21 of 24

71. To, L.S.; Seebaluck, V.; Leach, M. Future energy transitions for bagasse cogeneration: Lessons from multi-level
and policy innovations in Mauritius. Energy Res. Soc. Sci. 2018, 35, 68–77. [CrossRef]

72. Jurgilevich, A.; Birge, T.; Kentala-Lehtonen, J.; Korhonen-Kurki, K.; Pietikäinen, J.; Saikku, L.; Schösler, H.
Transition towards Circular Economy in the Food System. Sustainability 2016, 8, 69. [CrossRef]

73. Lutz, J.; Schachinger, J. Do local food networks foster socio-ecological transitions towards food sovereignty?
Learning from real place experiences. Sustainability 2013, 5, 4778–4796. [CrossRef]

74. Meynard, J.-M.; Jeuffroy, M.-H.; Le Bail, M.; Lefèvre, A.; Magrini, M.-B.; Michon, C. Designing coupled
innovations for the sustainability transition of agrifood systems. Agric. Syst. 2017, 157, 330–339. [CrossRef]

75. Morrissey, J.E.; Mirosa, M.; Abbott, M. Identifying Transition Capacity for Agri-food Regimes: Application
of the Multi-level Perspective for Strategic Mapping. J. Environ. Policy Plan. 2014, 16, 281–301. [CrossRef]

76. Darnhofer, I. Socio-technical transitions in farming: Key concepts. In Transition Pathways towards Sustainability
in Agriculture. Case Studies from Europe; Sutherland, L.-A., Darnhofer, I., Wilson, G., Zagata, L., Eds.;
CABI: Wallingford, UK, 2015; pp. 17–31.

77. Loorbach, D.A. Transition Management: New Mode of Governance for Sustainable Development; Erasmus
University Amsterdam: Amsterdam, The Netherlands, 2007; ISBN 9789057270574.

78. Isgren, E.; Ness, B. Agroecology to Promote Just Sustainability Transitions: Analysis of a Civil Society
Network in the Rwenzori Region, Western Uganda. Sustainability 2017, 9, 1357. [CrossRef]

79. Levidow, L.; Pimbert, M.; Vanloqueren, G. Agroecological Research: Conforming or Transforming the
Dominant Agro-Food Regime? Agroecol. Sustain. Food Syst. 2014, 38, 1127–1155. [CrossRef]

80. Pant, L.P. Paradox of mainstreaming agroecology for regional and rural food security in developing countries.
Technol. Forecast. Soc. Chang. 2016, 111, 305–316. [CrossRef]

81. Duru, M.; Fares, M.; Therond, O. A conceptual framework for thinking now (and organising tomorrow) the
agroecological transition at the level of the territory. Cah. Agric. 2014, 23, 84–95.

82. Hauser, M.; Lindtner, M. Organic agriculture in post-war Uganda: Emergence of pioneer-led niches between
1986 and 1993. Renew. Agric. Food Syst. 2017, 32, 169–178. [CrossRef]

83. Seoane, V.M.; Marín, A. Transiciones hacia una agricultura sostenible: El nicho de la apicultura orgánica en
una cooperativa Argentina. Mundo Agrar. 2017, 18, 049. [CrossRef]

84. Ingram, J. Agricultural transition: Niche and regime knowledge systems’ boundary dynamics. Environ. Innov.
Soc. Trans. 2018, 26, 117–135. [CrossRef]

85. Vankeerberghen, A.; Stassart, P.M. The transition to conservation agriculture: An insularization process
towards sustainability. Int. J. Agric. Sustain. 2016, 14, 392–407. [CrossRef]

86. Vlahos, G.; Karanikolas, P.; Koutsouris, A. Integrated farming in Greece: A transition-to-sustainability
perspective. Int. J. Agric. Resour. Gov. Ecol. 2017, 13, 43. [CrossRef]

87. Hassink, J.; Grin, J.; Hulsink, W. Multifunctional Agriculture Meets Health Care: Applying the Multi-Level
Transition Sciences Perspective to Care Farming in the Netherlands. Sociol. Ruralis 2013, 53, 223–245.
[CrossRef]

88. Hassink, J.; Grin, J.; Hulsink, W. Enriching the multi-level perspective by better understanding agency
and challenges associated with interactions across system boundaries. The case of care farming in the
Netherlands: Multifunctional agriculture meets health care. J. Rural Stud. 2018, 57, 186–196. [CrossRef]

89. Hassink, J.; Hulsink, W.; Grin, J. Farming with care: The evolution of care farming in the Netherlands.
NJAS-Wageningen J. Life Sci. 2014, 68, 1–11. [CrossRef]

90. Konefal, J. Governing Sustainability Transitions: Multi-Stakeholder Initiatives and Regime Change in United
States Agriculture. Sustainability 2015, 7, 612–633. [CrossRef]

91. Marsden, T. From post-productionism to reflexive governance: Contested transitions in securing more
sustainable food futures. J. Rural Stud. 2013, 29, 123–134. [CrossRef]

92. Vivero-Pol, J. Food as Commons or Commodity? Exploring the Links between Normative Valuations and
Agency in Food Transition. Sustainability 2017, 9, 442. [CrossRef]

93. Sutherland, L.A.; Darnhofer, I.; Wilson, G.A.; Zagata, L. Transition Pathways towards Sustainability in
Agriculture: Case Studies from Europe; Sutherland, L., Darnhofer, I., Wilson, G.A., Zagata, L., Eds.; CABI:
Wallingford, UK, 2015; ISBN 9781780642192.

94. Järnberg, L.; Enfors Kautsky, E.; Dagerskog, L.; Olsson, P. Green niche actors navigating an opaque
opportunity context: Prospects for a sustainable transformation of Ethiopian agriculture. Land Use Policy
2018, 71, 409–421. [CrossRef]

http://dx.doi.org/10.1016/j.erss.2017.10.051
http://dx.doi.org/10.3390/su8010069
http://dx.doi.org/10.3390/su5114778
http://dx.doi.org/10.1016/j.agsy.2016.08.002
http://dx.doi.org/10.1080/1523908X.2013.845521
http://dx.doi.org/10.3390/su9081357
http://dx.doi.org/10.1080/21683565.2014.951459
http://dx.doi.org/10.1016/j.techfore.2016.03.001
http://dx.doi.org/10.1017/S1742170516000132
http://dx.doi.org/10.24215/15155994e049
http://dx.doi.org/10.1016/j.eist.2017.05.001
http://dx.doi.org/10.1080/14735903.2016.1141561
http://dx.doi.org/10.1504/IJARGE.2017.084033
http://dx.doi.org/10.1111/j.1467-9523.2012.00579.x
http://dx.doi.org/10.1016/j.jrurstud.2017.12.018
http://dx.doi.org/10.1016/j.njas.2013.11.001
http://dx.doi.org/10.3390/su7010612
http://dx.doi.org/10.1016/j.jrurstud.2011.10.001
http://dx.doi.org/10.3390/su9030442
http://dx.doi.org/10.1016/j.landusepol.2017.11.053


Agriculture 2019, 9, 74 22 of 24

95. Nygaard, I.; Bolwig, S. The rise and fall of foreign private investment in the jatropha biofuel value chain in
Ghana. Environ. Sci. Policy 2018, 84, 224–234. [CrossRef]

96. Punt, A.; Bouwmeester, H.; Schiffelers, M.-J.W.A.; Peijnenburg, A.A.C.M. Expert opinions on the acceptance
of alternative methods in food safety evaluations: Formulating recommendations to increase acceptance of
non-animal methods for kinetics. Regul. Toxicol. Pharmacol. 2018, 92, 145–151. [CrossRef]

97. Zwartkruis, J.V.; Berg, H.; Hof, A.F.; Kok, M.T.J. Agricultural nature conservation in the Netherlands: Three
lenses on transition pathways. Technol. Forecast. Soc. Chang. 2018, 1–12. [CrossRef]

98. Belmin, R.; Casabianca, F.; Meynard, J.-M. Contribution of transition theory to the study of geographical
indications. Environ. Innov. Soc. Trans. 2018, 27, 32–47. [CrossRef]

99. Feyereisen, M.; Stassart, P.M.; Mélard, F. Fair Trade Milk Initiative in Belgium: Bricolage as an Empowering
Strategy for Change. Sociol. Ruralis 2017, 57, 297–315. [CrossRef]

100. Loconto, A.; Barbier, M. Creating Actionable Knowledge for Sustainability: A Case of “Standards in the
Making”. In Transforming the Rural (Research in Rural Sociology and Development, Volume 24); Miele, M.,
Higgins, V., Bjørkhaug, H., Truninger, M., Eds.; Emerald Publishing Limited: Bingley, UK, 2017; pp. 115–133.
ISBN 10571922.

101. Paschen, J.-A.; Reichelt, N.; King, B.; Ayre, M.; Nettle, R. Enrolling advisers in governing privatised
agricultural extension in Australia: Challenges and opportunities for the research, development and
extension system. J. Agric. Educ. Ext. 2017, 23, 265–282. [CrossRef]

102. Maru, Y.; Sparrow, A.; Stirzaker, R.; Davies, J. Integrated agricultural research for development (IAR4D)
from a theory of change perspective. Agric. Syst. 2018, 165, 310–320. [CrossRef]

103. Papachristos, G.; Adamides, E. A retroductive systems-based methodology for socio-technical transitions
research. Technol. Forecast. Soc. Chang. 2016, 108, 1–14. [CrossRef]

104. Schut, M.; Klerkx, L.; Sartas, M.; Lamers, D.; Campbell, M.M.; Ogbonna, I.; Kaushik, P.; Atta-Krah, K.;
Leeuwis, C. Innovation Platforms: Experiences with their institutional embedding in agricultural research
for development. Exp. Agric. 2016, 52, 537–561. [CrossRef]

105. Ingram, J. Framing niche-regime linkage as adaptation: An analysis of learning and innovation networks for
sustainable agriculture across Europe. J. Rural Stud. 2015, 40, 59–75. [CrossRef]

106. Morrissey, J.E.; Dunphy, N.P. Towards Sustainable Agri-Food Systems. Int. J. Soc. Ecol. Sustain. Dev. 2015, 6,
41–58. [CrossRef]

107. Sutherland, L.-A.; Peter, S.; Zagata, L. Conceptualising multi-regime interactions: The role of the agriculture
sector in renewable energy transitions. Res. Policy 2015, 44, 1543–1554. [CrossRef]

108. Slingerland, M.; Schut, M. Jatropha Developments in Mozambique: Analysis of Structural Conditions
Influencing Niche-Regime Interactions. Sustainability 2014, 6, 7541–7563. [CrossRef]

109. Diaz, M.; Darnhofer, I.; Darrot, C.; Beuret, J.-E. Green tides in Brittany: What can we learn about niche–regime
interactions? Environ. Innov. Soc. Trans. 2013, 8, 62–75. [CrossRef]

110. Hargreaves, T.; Longhurst, N.; Seyfang, G. Up, Down, Round and Round: Connecting Regimes and Practices
in Innovation for Sustainability. Environ. Plan. A Econ. Space 2013, 45, 402–420. [CrossRef]

111. Li, J.; Jiggins, J.; Van Bueren, E.T.L.; Leeuwis, C. Towards a regime change in the organization of the seed
supply system in China. Exp. Agric. 2013, 49, 114–133. [CrossRef]

112. Lawhon, M.; Murphy, J.T. Socio-technical regimes and sustainability transitions. Prog. Hum. Geogr. 2012, 36,
354–378. [CrossRef]

113. Beers, P.J.; Veldkamp, A.; Hermans, F.; van Apeldoorn, D.; Vervoort, J.J.M.; Kok, K. Future sustainability and
images. Futures 2010, 42, 723–732. [CrossRef]

114. Huybrechts, B. Fair Trade Organizations and Social Enterprise; Routledge: Abingdon, UK, 2012;
ISBN 9780203121917.

115. Loconto, A. The role of knowledge in transitions to sustainable food systems: Examples from institutional
innovations. In Proceedings of the Knowledge and Information for Sustainable Food Systems; a Workshop of
the FAO/UNEP Programme on Sustainable Food Systems, Rome, Italy, 10–11 September 2014; Meybeck, A.,
Redfern, S., Eds.; FAO: Rome, Italy, 2016; pp. 203–216.

116. Raven, R.; Verbong, G. Multi-Regime Interactions in the Dutch Energy Sector: The Case of Combined Heat
and Power Technologies in the Netherlands 1970–2000. Technol. Anal. Strateg. Manag. 2007, 19, 491–507.
[CrossRef]

http://dx.doi.org/10.1016/j.envsci.2017.08.007
http://dx.doi.org/10.1016/j.yrtph.2017.11.015
http://dx.doi.org/10.1016/j.techfore.2018.03.006
http://dx.doi.org/10.1016/j.eist.2017.10.002
http://dx.doi.org/10.1111/soru.12174
http://dx.doi.org/10.1080/1389224X.2017.1320642
http://dx.doi.org/10.1016/j.agsy.2016.09.012
http://dx.doi.org/10.1016/j.techfore.2016.04.007
http://dx.doi.org/10.1017/S001447971500023X
http://dx.doi.org/10.1016/j.jrurstud.2015.06.003
http://dx.doi.org/10.4018/IJSESD.2015070104
http://dx.doi.org/10.1016/j.respol.2015.05.013
http://dx.doi.org/10.3390/su6117541
http://dx.doi.org/10.1016/j.eist.2013.04.002
http://dx.doi.org/10.1068/a45124
http://dx.doi.org/10.1017/S001447971200097X
http://dx.doi.org/10.1177/0309132511427960
http://dx.doi.org/10.1016/j.futures.2010.04.017
http://dx.doi.org/10.1080/09537320701403441


Agriculture 2019, 9, 74 23 of 24

117. Geels, F.W.; Schot, J. The Dynamics of Transitions: A Socio-Technical Perspective. In Transitions to Sustainable
Development: New Directions in the Study of Long Term Transformative Change; Grin, J., Rotmans, J., Schot, J.,
Eds.; Routledge: New York, NY, USA, 2010; ISBN 978-0415876759.

118. Liebowitz, S.J.; Margolis, S.E. Path Dependence, Lock-In, and History. SSRN Electron. J. 1995, 205–226.
[CrossRef]

119. Duineveld, M.; Beunen, R.; van Assche, K.; During, R.; van Ark, R. The relationship between description and
prescription in transition research. In Transitions towards Sustainable Agriculture and Food Chains in Periurban
Areas; Poppe, K.J., Termeer, C., Slingerland, M., Eds.; Wageningen Academic Publishers: Wageningen,
The Netherlands, 2009; pp. 309–323. ISBN 978-90-8686-117-0.

120. Fuenfschilling, L.; Truffer, B. The structuration of socio-technical regimes—Conceptual foundations from
institutional theory. Res. Policy 2014, 43, 772–791. [CrossRef]

121. Raven, R. Co-evolution of waste and electricity regimes: Multi-regime dynamics in the Netherlands
(1969–2003). Energy Policy 2007, 35, 2197–2208. [CrossRef]

122. Konrad, K.; Truffer, B.; Voß, J.-P. Multi-regime dynamics in the analysis of sectoral transformation potentials:
Evidence from German utility sectors. J. Clean. Prod. 2008, 16, 1190–1202. [CrossRef]

123. Smith, A. Translating Sustainabilities between Green Niches and Socio-Technical Regimes. Technol. Anal.
Strateg. Manag. 2007, 19, 427–450. [CrossRef]

124. Smith, A.; Raven, R. What is protective space? Reconsidering niches in transitions to sustainability. Res. Policy
2012, 41, 1025–1036. [CrossRef]

125. Berkhout, F.; Wieczorek, A.J.; Raven, R. Avoiding Environmental Convergence: A Possible Role for
Sustainability Experiments in Latecomer Countries? Int. J. Inst. Econ. 2011, 3, 367–385.

126. Elzen, B.; van Mierlo, B.; Leeuwis, C. Anchoring of innovations: Assessing Dutch efforts to harvest energy
from glasshouses. Environ. Innov. Soc. Trans. 2012, 5, 1–18. [CrossRef]

127. Klerkx, L.; Aarts, N.; Leeuwis, C. Adaptive management in agricultural innovation systems: The interactions
between innovation networks and their environment. Agric. Syst. 2010, 103, 390–400. [CrossRef]

128. Altieri, M.; Nicholls, C.; Montalba, R. Technological Approaches to Sustainable Agriculture at a Crossroads:
An Agroecological Perspective. Sustainability 2017, 9, 349. [CrossRef]

129. Stassart, P.M.; Jamar, D. Steak up to the horns! GeoJournal 2008, 73, 31–44. [CrossRef]
130. Lockie, S.; Halpin, D. The “Conventionalisation” Thesis Reconsidered: Structural and Ideological

Transformation of Australian Organic Agriculture. Sociol. Ruralis 2005, 45, 284–307. [CrossRef]
131. Darnhofer, I.; Lindenthal, T.; Bartel-Kratochvil, R.; Zollitsch, W. Conventionalisation of organic farming

practices: From structural criteria towards an assessment based on organic principles. A review.
Agron. Sustain. Dev. 2010, 30, 67–81. [CrossRef]

132. Garud, R.; Karnøe, P. Bricolage versus breakthrough: Distributed and embedded agency in technology
entrepreneurship. Res. Policy 2003, 32, 277–300. [CrossRef]

133. Tripsas, M. Unraveling the Process of Creative Destruction: Complementary Assets and Incumbent Survival
in the Typesetter Industry. Strateg. Manag. J. 1997, 18, 119–142. [CrossRef]

134. Rothaermel, F.T. Incumbent’s advantage through exploiting complementary assets via interfirm cooperation.
Strateg. Manag. J. 2001, 22, 687–699. [CrossRef]

135. Rothaermel, F.T. Complementary assets, strategic alliances, and the incumbent’s advantage: An empirical
study of industry and firm effects in the biopharmaceutical industry. Res. Policy 2001, 30, 1235–1251.
[CrossRef]

136. Montenegro de Wit, M.; Iles, A. Toward thick legitimacy: Creating a web of legitimacy for agroecology.
Elem. Sci. Anthr. 2016, 4, 000115. [CrossRef]

137. Geels, F.W. Low-carbon transition via system reconfiguration? A socio-technical whole system analysis of
passenger mobility in Great Britain (1990–2016). Energy Res. Soc. Sci. 2018, 46, 86–102. [CrossRef]

138. Schäpke, N. Linking Transitions to Sustainability: Individual Agency, Normativity and Transdisciplinary
Collaborations in Transition Management; Leuphana University of Lüneburg: Lüneburg, Germany, 2018.

139. El Bilali, H. Relation between innovation and sustainability in the agro-food system. Ital. J. Food Sci. 2018, 30,
200–225.

140. El Bilali, H.; Callenius, C.; Strassner, C.; Probst, L. Food and nutrition security and sustainability transitions
in food systems. Food Energy Secur. 2018, e00154. [CrossRef]

http://dx.doi.org/10.2139/ssrn.1706450
http://dx.doi.org/10.1016/j.respol.2013.10.010
http://dx.doi.org/10.1016/j.enpol.2006.07.005
http://dx.doi.org/10.1016/j.jclepro.2007.08.014
http://dx.doi.org/10.1080/09537320701403334
http://dx.doi.org/10.1016/j.respol.2011.12.012
http://dx.doi.org/10.1016/j.eist.2012.10.006
http://dx.doi.org/10.1016/j.agsy.2010.03.012
http://dx.doi.org/10.3390/su9030349
http://dx.doi.org/10.1007/s10708-008-9176-2
http://dx.doi.org/10.1111/j.1467-9523.2005.00306.x
http://dx.doi.org/10.1051/agro/2009011
http://dx.doi.org/10.1016/S0048-7333(02)00100-2
http://dx.doi.org/10.1002/(SICI)1097-0266(199707)18:1+&lt;119::AID-SMJ921&gt;3.3.CO;2-S
http://dx.doi.org/10.1002/smj.180
http://dx.doi.org/10.1016/S0048-7333(00)00142-6
http://dx.doi.org/10.12952/journal.elementa.000115
http://dx.doi.org/10.1016/j.erss.2018.07.008
http://dx.doi.org/10.1002/fes3.154


Agriculture 2019, 9, 74 24 of 24

141. Hargreaves, T.; Haxeltine, A.; Longhurst, N.; Seyfang, G. Sustainability Transitions from the Bottom-Up: Civil
Society, the Multi-Level Perspective and Practice Theory; Centre for Social and Economic Research on the Global
Environment: Norwich, UK, 2011; ISBN 9780874216561.

142. Meelen, T.; Farla, J. Towards an integrated framework for analysing sustainable innovation policy.
Technol. Anal. Strateg. Manag. 2013, 25, 957–970. [CrossRef]

143. Shove, E. Comfort, Cleanliness and Convenience: The Social Organization of Normality; Berg: Oxford, UK, 2003;
ISBN 978-1859736258.

144. McMeekin, A.; Southerton, D. Sustainability transitions and final consumption: Practices and socio-technical
systems. Technol. Anal. Strateg. Manag. 2012, 24, 345–361. [CrossRef]

145. El Bilali, H.; Probst, L. Towards an Integrated Analytical Framework To Map Sustainability Transitions in
Food Systems. Agrofor 2017, 2, 24–32. [CrossRef]

© 2019 by the author. Licensee MDPI, Basel, Switzerland. This article is an open access
article distributed under the terms and conditions of the Creative Commons Attribution
(CC BY) license (http://creativecommons.org/licenses/by/4.0/).

http://dx.doi.org/10.1080/09537325.2013.823146
http://dx.doi.org/10.1080/09537325.2012.663960
http://dx.doi.org/10.7251/AGRENG1702015T
http://creativecommons.org/
http://creativecommons.org/licenses/by/4.0/.

	Introduction 
	Methodology 
	Results and Discussion 
	Bibliometrics and Topical Focus of Research on Agro-Food Sustainability Transitions Using the MLP 
	Bibliometrics 
	Topical Focus: Agriculture Sub-Sectors and Food Chain Stages 

	Conceptualisation and Operationalization of the MLP Elements 
	Niches 
	Regimes 
	Landscape 

	Understanding of Multi-Level Interactions and Transition Pathways 
	Assessment of Transition Impact 
	Critiques of the MLP and Proposals for Improvement 
	Critiques to MLP 
	Integration of the MLP with Other Transition Frameworks and Research Disciplines 


	Conclusions 
	References

