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Abstract: In response to environmental, economic, and social challenges, the living labs approach
to innovation is receiving increasing attention within the agricultural sector. In this paper, we pro-
pose a set of defining characteristics for an emerging type of living lab intended to increase the
sustainability and resilience of agriculture and agri-food systems: the “agroecosystem living lab”.
Drawing on first-hand knowledge of case studies of large initiatives from Canada and France and
supported by eight other cases from the literature, we highlight the unique nature of agroecosystem
living labs and their distinct challenges with respect to their aims, activities, participants, and con-
text. In particular, these living labs are characterized by exceptionally high levels of scientific re-
search; long innovation cycles with high uncertainty due to external factors; and the high number
and diversity of stakeholders involved. Both procedurally and conceptually, we link to earlier ef-
forts undertaken by researchers seeking to identify urban living labs and rural living labs as distinct,
new types of living labs. By highlighting what makes agroecosystem living labs unique and their
commonalities with other types of living labs, we hope to encourage their further study and help
practitioners better understand their implementation and operational challenges and opportunities.

Keywords: living lab; agroecosystem; agriculture; innovation; characteristics; sustainability; typol-
ogies; placed-based

1. Introduction

Sustainability and resilience are becoming increasingly important outcomes in agri-
cultural innovation in balance with the objectives of increasing productivity and effi-
ciency. Sustainability means meeting current needs without compromising the ability to
meet those needs in the future, whereas resilience refers to the ability to recover from
negative impacts or unfavorable stresses. In particular, the effects of climate change —such
as rising temperatures, shifting precipitation patterns, and increases in the frequency and
intensity of extreme weather events—are having significant impacts on our environment
as well as our agriculture and agri-food systems (an agriculture and agri-food system en-
compasses the social, political, economic, environmental, and ecological processes of pro-
ducing food and agricultural products (including fibres, fuels, and raw materials such as
animal feed) from production to waste. The agri-food system includes the actors, relation-
ships, resources, and activities that go into producing, processing, distributing, and con-
suming food and agricultural products, as well as their outcomes [1-3]) [4,5]. Thus, there
is a pressing need for innovation models and processes that will enable an accelerated
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response to climate change through the rapid and widespread adoption of new practices
and technologies throughout the value chain to support a systemic change toward sus-
tainability and resilience.

This pressing need must be understood within the context that agricultural systems
are socio-ecological systems [6] in which control is distributed between a network of farm-
ers, advisors, agri-food industry actors, local and national authorities, and scientists, de-
termining innovation [7-9]. Innovation thus develops within local socio-technical net-
works [10-12]. However, like in many other sectors, the innovation flows of the agricul-
ture and agri-food sector follow their own rhythm and specificities, and this is due to four
main factors [13]. First, there is the connection with nature and the living system, which
is at the heart of the sector and acts as common context and opportunity for change. The
need for “real-life” experimentation is crucial. Second, innovation is rooted (in the soil)
and in a space, territory, or place. Third, the final output (food or energy supplies) gener-
ally has high social value and is therefore of high political concern. Fourth, the unique and
integrated constellation of institutions, actors, and knowledge in the agri-food sector must
be considered, because changes affect the entire system, as well as the sectorial and na-
tional specificities.

Innovation in the agriculture and agri-food sector generally involves multi-actor ap-
proaches. But with the transition toward greater sustainability and resilience comes the
need for redesign, with path-breaking innovations in practices as well as in organizations
[14], which may extend their co-creation potential. In such a context, living labs appear to
have the potential to accelerate co-creation and adoption throughout the value chain, be-
cause of their user-centric approach used to develop and co-create innovative solutions in
partnership with stakeholders and tested in the users’ real-life context.

With the benefits of this approach in mind, the Canadian government proposed at
the G20 Meeting of Chief Agricultural Scientists (G20 MACS) in 2018 to evaluate the po-
tential of “agroecosystem (An agroecosystem is defined by the OECD [15] as an ecosystem
which encompasses the organisms living in an environment (i.e., biota) that is managed
agriculturally. An agroecosystem is itself part of a broader agriculture and agri-food sys-
tem) living lab” to tackle agri-environmental issues. It prompted the development of an
international working group of representatives of national agricultural research institutes
from 10 countries and the European Commission. The working group documented the
application of similar approaches among G20 member countries and highlighted the ap-
proach’s potential impact on the improvement and protection of agroecosystems. Despite
the increased complexity and the possibility of increased risk using this approach, the
working group found that agroecosystem living labs can “increase the relevance and im-
pact of scientific activities; accelerate innovation and adoption; and empower participants
to tackle more complex challenges facing agroecosystems.” [16] (p. 4).

In its executive report, the working group defines agroecosystem living labs as:

Transdisciplinary approaches involving farmers, scientists, and other interested part-
ners in the co-design, monitoring, and evaluation of new and existing agricultural prac-
tices and technologies on working landscapes to improve their effectiveness and early
adoption. [16] (p. 4)

This definition outlines three general components: (1) transdisciplinary approaches,
(2) co-design and co-development with participants, and (3) monitoring, evaluation, and
research on working landscapes. The working group emphasized that the transformative
power of the agroecosystem living lab approach “can best be captured when an initiative
implements the three components here simultaneously and comprehensively” [16] (p. 10).
To varying degrees, the working group found that most of the 10 countries represented
in the working group were implementing at least some components of this definition
through non-living-lab activities, but it highlighted the national agroecosystem living lab
initiatives being rolled out in Canada and France as comprehensive examples of all three
components being integrated.
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Although the debate about various living lab definitions and conceptualizations is
still on-going, these three components are recognizable within the now well-established
living labs literature. Indeed, since the mid-2000s, a rich body of scholarly literature has
been developed (e.g., [17-19]) and has been complemented by various handbooks to assist
in the study and practical implementation of living labs (e.g., [20,21]). Any prospective
living lab now has much general information to draw upon in setting up a living lab and
customizing its implementation to suit its objectives. Similarly, researchers can also build
upon a body of literature that seeks to understand and explore the living labs approach.
For example, the literature offers insights on the way living labs function and foster inno-
vation in terms of living labs as open innovation networks (e.g., [22,23]); the roles of users,
stakeholders, and other actors (e.g., [24-26]); innovation methodologies and tools (e.g.,
[27-29]); business model innovation [30,31], and many other topics. However the evalua-
tion of the actual impact of a living lab in terms of innovation process, effective adoption,
and sustainable changes is still a notable gap [32,33].

There are also studies targeting specific application contexts. For example, research-
ers and practitioners alike have identified the “urban living lab” (ULL) as a particular type
of living lab that is distinct from more general applications [18,34], as will be discussed in
this paper as an analogous effort. The persistence of the ULL concept in the literature sug-
gests it does have some scholarly and practical value in identifying and understanding it
as a distinct type, and making the link between the innovations expected from a living
and the way it is run.

If we look at agriculture as an application context, the living lab approach is not new.
European projects aiming to use living labs as instruments for rural development were
launched in the early 2000s [35]. However, they focused on economic and social develop-
ment in communities rather than in agriculture or food production. More recently, the
term living lab has been used to identify innovation initiatives in the agriculture and agri-
food sector, such as the “Agro Living Lab” for agri-machinery in Finland, the “Homokhati
Living Lab” for agriculture and tourism in Hungary, and the “PA4ALL” for precision ag-
riculture in Serbia, among others. However, using the living lab approach at an agroeco-
system scale is new and presents unique challenges that make it both challenging to im-
plement and interesting to study.

Living labs means different things to different stakeholders [36], but it may be in-
ferred that in agroecosystems, living labs encourage the involvement of multiple stake-
holders (farmers, food industry companies, retailers, researchers, students, non-govern-
mental organizations, Indigenous communities, governmental institutions, financial insti-
tutions, small and medium-sized enterprises, consumers, advisory services and other
members of the national Agriculture Knowledge and Information System) [37], and with
end users playing a central role. Together, they co-create, explore, and evaluate innova-
tions within the users’ real-life context, meaning this is an extension of the “usual” agri-
culture system innovation processes and promotes “on-field” experimentation.

For agroecosystem living labs, the three general components outlined in the interna-
tional working group’s definition form a high-level framework that helps differentiate the
living labs approach from other innovation processes in agriculture. But the definition’s
value in guiding the implementation of the agroecosystem living lab concept may be lim-
ited because it is not yet anchored in the literature and is not sufficiently differentiated
from the general principles common to all living labs. Because the concept has been im-
plemented only recently, there is a lack of documented experiences or studies for those
seeking practical implementation insights. Identifying and describing what makes agroe-
cosystem living labs unique, including their distinctive challenges and opportunities,
would not only provide a much-needed next step for future researchers, it would have
immediate practical value for living lab managers and those seeking to start a living lab
for improving the sustainability and resilience of an agriculture and agri-food system.

Thus, our goal in this paper is to identify the defining characteristics of agroecosys-
tem living labs. This is the gap we seek to address in the literature. To guide us, we take
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lessons from the earlier efforts of researchers who sought to identify the defining charac-
teristics of another new and unique type: the ULL. Using a conceptual framework from
the ULL literature, we identify the defining characteristics of agroecosystem living labs
based on in-depth analyses of two cases from Canada and France (in which we are active
participants) supplemented by additional cases from the literature. This work provides
both theoretical and practical contributions to advance our understanding of this new
type of living lab and to support a growing international community in its real-world
implementations.

2. Conceptual Framework

In this section, we briefly describe past efforts to define and categorize living labs,
which have yielded various typologies and lists of characteristics of particular types of
living labs. Drawing on the literature on ULLs, we then develop a conceptual framework
to guide and structure our identification of the defining characteristics of agroecosystem
living labs.

2.1. Defining Living Labs

The “living lab” concept has proven attractive to practitioners and researchers alike.
Over the past two decades, the living labs approach has been applied in a variety of con-
texts and sectors, originally focused on technological innovation but later expanded to
include broader social challenges in areas such as eHealth, smart cities, public sector in-
novation, university campuses, and rural development [17]. The term is in some cases
considered an approach or methodology for collaborative innovation, an arena or environment
in which the innovation activities take place, or a broader ecosystem or open innovation
network, among other interpretations (e.g., [22,38-44]).

Various definitions have been proposed to give clarity to the concept, although the
resulting definitions each emphasize certain aspects over others (see Steen and van Bueren
for examples), and no single definition has become particularly dominant or gained wide-
spread acceptance. However, the present paper uses the commonly cited definition from
the European Network of Living Labs (ENoLL), which identifies living labs “as user-cen-
tered, open innovation ecosystems based on systematic user co-creation approach, inte-
grating research and innovation processes in real life communities and settings” [45].
ENoLL also lists five elements that must be present in a living lab: (1) active user involve-
ment, (2) real-life setting, (3) multi-stakeholder participation, (4) multi-method approach,
and (5) co-creation. Indeed, others have also offered sets of elements or characteristics to
help clarify exactly what a living lab is (and is not) (e.g., [17,46—48]) or to differentiate
between particular “types” of living labs.

Thus, rather than trying to resolve the challenge of finding a unifying definition, re-
searchers have sought to identify key principles or characteristics that are common to all
living labs and therefore represent a general model of a living lab that may be elaborated
upon or interpreted to suit the context of implementation, if required. The operationaliza-
tion of the principles “in the field” can further inform our interpretations of these charac-
teristics or principles and have led to the recognition of various “types” of living labs.

2.2. Living Lab Typologies

Partly driven by the need to build consensus, delineate concepts, and distinguish be-
tween different applications that carry a common label [49], researchers have developed
various typologies of living labs. Typologies are artificial constructs that can help re-
searchers and practitioners classify living labs. Generally, a typology proponent selects a
particular dimension to categorize living labs. The choice of dimension depends on the
proponent’s perspective and goals: it may reflect some practical reality or salient feature,
it may seek to reveal an underlying phenomenon for academic study, or it may be used to
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identify a unique manifestation or differentiate it from a general model, which can be par-

ticularly useful if the goal is to understand a newly emerging form of living lab. Thus,

typologies can have practical benefits in teasing out what might be unique about particu-

lar application contexts and why certain approaches may or may not work within them.
Examples of dimensions used to develop living lab typologies include:

1. Sector: The most common way to categorize different types of living labs is by sector,
thematic domain, or area of application. For example, ENoLL uses sectors to catego-
rize its membership: Health & Wellbeing, Smart Cities & Regions, Culture & Crea-
tivity, Energy, Mobility, Social Inclusion, Social Innovation, Government, Education,
and Other. (Within this typology, certain living labs could be described as “agricul-
ture living labs,” although we will show why this label fails to capture key challenges
associated with a particular category of living lab in this sector: agroecosystem living
labs.)

2. Purpose or function: Efforts to distinguish living labs by their purpose or function
have been part of an overall effort to clarify the living lab concept and separate out
distinct clusters of “living labs” that all use this common label to represent somewhat
different applications (e.g., European vs. American approaches or ICT innovations
vs. engineering testbeds [23,46,49,50]).

3. Driving actor: Actors can play varying roles within a living lab, and various coordi-
nation, management, and governance structures are possible within living labs. Lem-
inen, Westerlund, and Nystrom [22] propose a typology that differentiates living labs
based on who drives the activities, resulting in four types of living labs: utilizer-
driven, enabler-driven, provider-driven, and user-driven.

4. Processes and approaches: Researchers have also based typologies on their coordina-
tion approach and participation approach [51]. This approach has been combined
with a platform of dimension to categorize living labs as different types of collabora-
tive innovation networks [52]. Leminen and Westerlund [27] have further proposed
a related typology based on the innovation processes and tools used in living labs.

Typologies are not mutually exclusive—a given living lab could be recognized in
multiple typologies at the same time. For example, a living lab could be a “mobility living
lab” according to ENoLL'’s sectoral typology while at the same time being a “utilizer-
driven living lab” according to Leminen et al.’s typology [22]. However, in some cases,
labels have been applied to certain types of living labs that do not fit into any existing or
explicit typology but rather serve to distinguish a particular “type” of living lab from the
general model of living lab. Through our experience and knowledge of the living labs
literature, we recognize two such “types without a typology” that are particularly relevant
to better understand agroecosystem living labs: “ULLs” and “rural living labs.”

Compared to rural living labs, the literature on ULLs is more abundant. Moreover,
our first author’s years of experience helping ULL researchers articulate the unique char-
acteristics of this new type of living lab in contrast to the general model of living labs drew
our attention to the similarities with the objectives of this study. Indeed, the efforts of ULL
researchers to identify the defining characteristics of ULLs provide us with a body of lit-
erature from which to develop a conceptual framework to guide our own parallel efforts.

2.3. Efforts to Distinguish ULLs from General Living Labs

In the urban context, the living lab approach holds appeal because it provides a
model for stakeholder involvement and the co-development of solutions in a complex
real-world system. Efforts to distinguish ULLs from general living labs (and other forms
of urban innovation) show that there is something unique about the urban context that
raises certain challenges in applying and implementing the living lab approach (e.g.,
[43,53]).

Much like with the efforts to define living lab typologies, ULL researchers have
sought to identify particular dimensions along which the unique characteristics or ULLs
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can be identified and examined. For example, Franz et al. [54] compared ULL projects
along four dimensions that go beyond the testing and improvement of new products and
to contextualize the broader outcomes that are co-created. Voytenko et al. [43] compared
ULLs along dimensions that were refined in a later typology of “strategic,” “civic,” and
“grassroot” ULLs. Furthermore, Chronéer et al. [34] identified seven key components of
an ULL from the perspective of city representatives.

Steen and van Bueren [18,55] assessed 90 sustainable innovation projects in Amster-
dam to distill the “true” living labs from those that were improperly labelling themselves
as living labs. Furthermore, through a comprehensive review of more than 50 papers from
the general living lab literature and the literature focused specifically on ULLs, they de-
veloped a framework of nine defining characteristics of ULLs across four dimensions:
“aims,” “activities,” “participants,” and “context” (Table 1). Steen and van Bueren
acknowledge that their set of defining characteristics largely overlaps with the general
characteristics of living labs, with two key exceptions that apply to most ULLs: an explicit
focus on sustainability and the connection to a physical place, which may be a neighbor-
hood, a city, a territory, or some other space-bound place.

v

Table 1. Steen and van Bueren'’s [18] nine defining characteristics of urban living labs.

Dimension Characteristics
e Aimed at innovation
Aims e  Aimed at formal learning for replication
e  For urban living labs: Aimed at increasing urban sustainability
e  Development (all phases of the product development process)
Activities e  Co-creation
e [teration (feedback, evaluation, and improvement)
e  Public actors, private actors, users, and knowledge institutes participate in the living lab activi-
Participants ties
e  All actors involved have decision-making power
Context e  Theliving lab activities take place in the real-life use context of the innovation. In many urban

living labs, this is a territory or a space-bound place.

Source: Steen and van Bueren [18].

Many living labs emphasize sustainability among their aims, and bibliographic stud-
ies reveal “sustainability” as a key term in the overall living lab literature [19,56]. This
emphasis reflects not only the increasing emphasis on sustainability in living labs gener-
ally, but also the increasing focus on sustainability in ULLs specifically, particularly
through “smart city” projects [19]. However, above and beyond this overall trend, sus-
tainability seems to be a particularly important driver in ULLs [18,19,42]. In part, this is
because of their potential for enabling sustainable transitions or new forms of urban gov-
ernance [57-59].

In ULLs, the concept of “place” is also prominent—and distinct from the concept of
testing and experimenting in the user’s real-life context, which itself is a fundamental fea-
ture of all living labs. As asserted by Voytenko et al. [43], “A first, fundamental feature of
ULLs is that they are geographically embedded in real places, territorializing urban inno-
vation at a more manageable scale. (p. 47).” Frantzeskaki et al. [57] emphasize that ULLs
must be understood in light of their embeddedness in place as a socio-spatial context and
link this aspect to their role in enabling sustainability transitions. Indeed, other research-
ers reflect on the foundational role of place in ULLs by describing a “place-based focus”
[53] or emphasizing the role of “place-based innovation” in this type of living lab [60].

Finally, a high degree of complexity is another characteristic of ULLs that differenti-
ates them from the general model of characteristics common to all living labs. As high-
lighted by Steen and van Bueren, this increased complexity is not only a challenge that
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needs to be overcome in ULLSs, itis also a feature that makes this type of approach to urban
innovation so appealing:

The intricate number of variables and relationships influencing the process and outcome
of urban living labs compared to “normal” [general] living labs is exactly the learning
environment that urban stakeholders tend to look for and appreciate. It helps them to
develop real-world solutions to real-world problems while emphasizing the need for these
solutions to work. [18] (p. 26)

These efforts to identify the unique characteristics of ULLs reveal the importance of
articulating what makes this type of living lab different from the general model. These ef-
forts also highlight the importance of showing what clusters of living labs may have in
common with each other, which enables further study into these challenges and improves
the sharing of practical insights. In this way, the ULL literature holds valuable lessons for
other types of living labs where the literature is not as developed, as is the case for agroe-
cosystem living labs. For this reason, we draw on the lessons from ULLs in developing a
conceptual framework to help identify the defining characteristics of agroecosystem liv-
ing labs.

Specifically, we adopt Steen and van Bueren'’s [18] four dimensions (aims, activities,
participants, and context) (see Table 1), which they used to identify the defining charac-
teristics of ULLs. We selected this as the basis of our conceptual framework because of its
grounding in a comprehensive review of general living labs literature and the literature
on ULLs specifically, and because of its intuitive structure and ease of application. Alt-
hough Steen and van Bueren frame their list of nine characteristics as being specific to
ULLs, they also acknowledge the similarities between the general and urban model. In-
deed, it appears that only two of their characteristics are specific to ULLs: “aimed at urban
sustainability” and “real-life use context...is [an urban] territory or a space-bound place”
[18]. The remainder are the general characteristics of living labs; our task here is to identify
and elaborate on the characteristics that are specific to agroecosystem living labs.

3. Methodology

To the best of our knowledge, there is no scholarly literature that conceptualizes
agroecosystem living labs. Although our preliminary understanding of agroecosystem
living labs is grounded in the International Agroecosystem Living Lab Working Group’s
definition, we further developed it using two sources of evidence: case studies from our
respective countries and case studies from literature on living lab approaches similar to
agroecosystem living labs.

Case studies are essential to learning and to the production of knowledge from prac-
tice [61,62]. In 2019, the G20 MACS International Agroecosystem Living Lab Working
Group noted that “Canada and France are rolling out comprehensive initiatives that aim
to apply the agroecosystem living lab approach as a whole, giving significant considera-
tion to the three components of the agroecosystem living lab definition.” [16] (p. 13), show-
ing that both Canada’s and France’s agroecosystem living lab cases are representative of
the working group’s agroecosystem living lab definition. Canada’s Living Laboratories
Initiative and France’s Territoires d'Innovation are considered as “revelatory cases” [63].
They allow researchers to investigate undescribed phenomena, which in this case is the
new concept of agroecosystem living labs. All the authors of this paper are involved in
agroecosystem living labs initiatives in their respective countries, and three authors were
members of the international working group. We used our experiences with these initia-
tives and relevant documents to do an in-depth analysis of the cases in each of the two
countries. The same conceptual framework (Table 1) adopted from Steen and van
Bueren’s [18] framework was used to code common aims, activities, participants, and con-
texts from case studies. The complementary disciplinary backgrounds and experiences of
the authors (agroecosystem dynamics, innovation in the agriculture and agri-food sector,
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living lab approach, science policy) facilitated collective deliberation to achieve investiga-
tor triangulation [64] of the data used to identify the unique characteristics of agroecosys-
tem living labs.

Our second source of evidence was based on living lab cases from a systematic re-
view of both academic and grey literature. The systematic literature review was also a
creative inquiry to engage in dialogue with the community of scholars and practitioners
who are working in similar areas of research [65]. We did this to triangulate the data [64]
gathered from case studies to minimize biases in the conceptions of agroecosystem living
labs developed from the case studies from Canada and France. Nonetheless, the case stud-
ies from Canada and France were viewed as guiding revelatory case studies because of the
scope and scale of their implementations. Subsequent cases from the literature were se-
lected using the following criteria, which were based on the definition from the G20
MACS International Agroecosystem Living Lab Working Group: (1) The case must be
aligned with ENoLL’s definition of living labs as applied in this paper; (2) the case must
include sustainability among its aims, with relevance to agriculture and/or food produc-
tion; and (3) the case must be embedded within and examined at the scale of agroecosys-
tems.

We systematically searched for relevant cases in the literature using Boolean search
methods and specific keywords related to the criteria above (living lab* AND agr*; living
lab* AND food; living lab* AND environment; living lab* AND landscape; living lab*
AND ecosystem; living lab* AND rural). We used Scopus and Google Scholar for schol-
arly works, as well as Google for grey literature. We collected a total of 51 academic arti-
cles and 31 living lab initiatives. Out of these, we deemed eight sources as relevant to
agroecosystem living labs after a more precise application of the three criteria above.
Many case studies were eliminated because they did not meet the selection criteria. For
example, cases that were not focused on innovation or co-creation or did not appear to
test in the user’s real-life use context were not selected. Cases that focused on agricultural
and/or food innovation for reasons other than sustainability were also not selected. Other
case studies were not included simply because they did not have enough information to
determine whether they aligned with our selection criteria. There may also be other cases
that could have been included but were not because, at the time, they were not recorded
in academic literature, online, or did not appear in our structured searches. However, alt-
hough the selected cases may not represent an exhaustive list of all agroecosystem living
labs, we found that they were sufficient in number and detail to complement the primary
cases from Canada and France for the purposes of proposing a set of defining character-
istics of agroecosystem living labs.

Similar to the guiding case studies, the case studies from the literature were coded
according to our conceptual framework adopted from Steen and van Bueren [18] using
four dimensions. The findings from all case studies (i.e., from Canada, France, and sup-
porting cases from the literature) were considered together when developing our pro-
posed set of characteristics.

4. Case Studies

This section presents case studies from our own respective countries as well as from
the academic and grey literature. We first present Canada’s Living Laboratories Initiative,
followed by France’s Programme national d’investissements d’avenir, Territoires d’'Inno-
vation. Findings from these two primary set of cases are then supported with insights
from additional relevant cases found in the academic and grey literature. These case stud-
ies are first introduced and then analyzed according to the four dimensions of our con-
ceptual framework: aims, activities, participants, and context.
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Living Lab - British Columbia

4.1. Canada: The Living Laboratories Initiative

Canada’s Living Laboratories Initiative is a nationwide network of agroecosystem
living labs that are coordinated and funded by Agriculture and Agri-Food Canada
(AAFC), which is the Government of Canada department responsible for supporting the
agriculture and agri-food sector in Canada, including through research and innovation.
AAFC launched the Living Laboratories Initiative in 2018, with five living lab sites phased
in over three years. The first two living labs, in Canada’s Atlantic and Eastern Prairies
regions, were launched in 2019. In 2020, two more living labs are being launched in the
provinces of Ontario and Quebec, and a site in the province of British Columbia will be
launched at a later date (Figure 1). AAFC developed the Living Laboratories Initiative as
a response to the urgent need for sustainable and resilient solutions to mitigate and adapt
to the effects of climate change. The living labs approach also served as a model for greater
collaboration with stakeholders toward system-wide innovation.

Living Lab - Atlantic

Living Lab — Eastern Prairies \ .
Living Lab — Quebec

Living Lab - Ontario

Figure 1. Map of Canada showing the five initial sites of the Living Laboratories Initiative. Individual locations are ap-
proximate and represent a wider geographical area than indicated. Map created with Datawrapper.

Below, and summarized in Table 2, we describe the aims, activities, participants, and
context of the Living Laboratories Initiative.

4.1.1. Aims: Canada

The overall goal of Canada’s Living Laboratories Initiative is to create innovative so-
lutions to help the sector become more sustainable and resilient. The initiative has four
priority areas: (1) mitigating and adapting to climate change; (2) reducing water contam-
ination; (3) improving soil and water conservation; (4) maximizing habitat capacity and
biodiversity on agricultural landscapes. As part of its innovative approach, the initiative
takes a system-level view of these four priority areas and considers potential interactions
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between them, and each living lab site focuses on local agri-environmental issues at an
agroecosystem scale.

The current focus is on the co-development, implementation, and testing of beneficial
management practices (e.g., cover crop systems, water retention and drainage techniques,
reduced tillage methods, and pollinator habitat plantings), with each living lab site devel-
oping and testing 10-15 innovative practices in total. Knowledge development and dis-
semination are critical elements, with formal learning and information sharing occurring
within each living lab site, across the national network, out to potential users not involved
in the network, and with international partners and collaborators.

4.1.2. Activities: Canada

Encouraging widespread adoption of beneficial management practices is a key aim
of the initiative, so the emphasis of activities is not only on the development and testing
of the practices themselves but also a deeper exploration of the socio-economic, social, and
knowledge-related factors that will influence the adoption of the new practices by other
farmers. The co-development of practices occurs through both informal and formal activ-
ities, including regular co-creation workshops with all partners in addition to numerous
ongoing scientific and educational activities that complement the innovation-specific ac-
tivities. The iterative process follows a yearly cycle, corresponding to the growing seasons
and seasonal activities and availability of users and partners. Results and activities can be
greatly affected by weather and other events, such as Hurricane Dorian impacting activi-
ties in the Atlantic region in 2019 and COVID-19 impacting all sites in 2020, including
delaying the launch of the living lab in British Columbia.

4.1.3. Participants: Canada

In total, each living lab site involves 50-100 participants representing diverse inter-
ests and values across a range of users (i.e., farmers) and external partners (e.g., conserva-
tion authorities, farmer organizations, Indigenous groups, NGOs, universities) collaborat-
ing with AAFC and science-based departments and agencies, such as Environment and
Climate Change Canada. Most of the federal participants are scientists, which account for
about 20-35 of participants and represent a broad spectrum of natural and social scientists
working with transdisciplinary approaches in collaboration with external partners and
farmers. Compared to general/typical living labs where the number of partner organiza-
tions is low and the number of users is high, each site in the Living Laboratories Initiative
is characterized by a high number of external partner organizations (about 7-15 per living
lab site) and a low number of individual users (about 10-30 per living lab site), although
the involvement and commitment level required from these users is very high relative to
what is usually required from users in a living lab. In addition to participating as equal
partners in the co-design of new practices, the users also implement the practices on their
working farms, dedicating a portion of their fields to experimentation, participating in the
intensive scientific activity that takes place on their farms, and sharing data to allow for
farm-level economic analyses of the practices. As farmers, the users are individuals as well
as businesses; the private sector is otherwise not currently prominent in the living labs as
they are in typical living labs, where the private sector often plays the role of developer
or technology provider. AAFC is the primary funder of the living lab, and it plays a coor-
dination and management role within and across the sites through its Living Laboratories
Division. Therefore, according to Leminen et al.’s [22] typology, this case can be described
as an enabler-driven living lab.

4.1.4. Context: Canada

The innovative practices developed in each living lab site are tested on the real work-
ing farms of users. However, the analyses extend beyond a given field or farm to the entire
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agroecosystem, showing an interconnection between ecological systems. Typically, activ-
ities are clustered within particular watersheds that share similar or contrasting features.
Partners ensure that the living labs take into account the context and issues of the local
communities. The context, therefore, also does not stop at the agroecosystem level but
extends beyond it into other social and economic areas of agriculture and agri-food sys-
tems in general.

Table 2. Case summary: The Living Laboratories Initiative (Canada).

Dimension Description
. Increase the adoption of beneficial management practices and technologies that will increase the sustain-
Aims ability and resilience of agriculture and agri-food systems to mitigate and adapt to climate change
e  Knowledge production and dissemination across and beyond the network
Activities o  Co-creation and testing of beneficial management practices
° Iteration on a yearly, seasonal cycle subject to environmental and social disruptors
e  High diversity of partners ranging from different levels of government, academia, farmers, Indigenous
communities, and a range of non-governmental organizations
Participants e  High participation of public sector scientists
. Driven by government
e Researchers from different fields develop interdisciplinary understandings of issues
e  Real working farms within interconnected agroecosystems
Context

. Embedded in the larger social and economic context of an agriculture and agri-food system

4.2. France: Living Labs under the “Territoires d'Innovation” Scheme

In 2010, France initiated the “Investissements d’ Avenir” program, through which the
French government invested in science, education, and public—private partnerships to: (1)
accelerate a transition to sustainability and resilience through ecological principles, (2)
base competitiveness on innovation, (3) build a state for the digital age, and (4) create
foundations for a knowledge based society. The latest call for projects, “Territoires d’In-
novation,” was launched in 2019 and devotes €450 million to large regional innovation
projects for six different “transitions”: digital, sustainable energy, clean mobility, skill ad-
aptation in an evolving labor market, the evolution of health systems, and the transfor-
mation of agricultural systems through agroecological practices. Among the 24 projects
selected, 10 are oriented toward agroecological transitions (Figure 2) and are expected to
benefit more than 12 million people.

“Territoires d'Innovation” aligns with the principles of living labs and addresses the
three types of values known to be delivered by living labs (knowledge, business, and so-
cial values). The activities are designed to: (1) engage the largest possible number and
diversity of stakeholders, (2) test the efficient use of innovations, and (3) involve users in
real-life experimentation. The projects are expected to: (1) generate social benefits, (2) in-
volve academics, and (3) have a direct impact on industrialization and the daily lives of
users. Each of the 10 projects implements the living lab approach in its own way, from the
creation of a living lab as one of the arrangements for innovation to the design of the entire
project as an archipelago of living labs.

Below, and summarized in Table 3, we describe the aims, activities, participants, and
context of the 10 projects aiming at accelerating agroecological transitions:
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Des hommes et des arbres
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Terres de sources
Olestefal Dijon alimentation durable 2030
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Figure 2. Map of France showing the locations of the 10 “Territoires d’innovation” projects using a living labs approach
to accelerate agroecological transitions. Individual locations are approximate and represent a wider geographical area
than indicated. Map created with Datawrapper.

4.2.1. Aims: France

The 10 projects aim to: (1) Foster resilience of economic activities at the territorial
level; (2) develop agroecological practices along the agri-food value chain; and (3) reduce
the dependence on inputs (e.g., fertilizer, pesticides) and protect soil and biodiversity. For
example, the “Occit@num” project mobilizes digital technologies, and the “Vitirev” pro-
ject focuses on the reduction of inputs in wine production through practices to improve
soil quality, support biodiversity, and provide public health benefits. The “Dijon alimen-
tation durable 2030” project supports agroecological development “from farm to fork”
and for the benefit of all citizens of the City of Dijon. The “Sésame” project targets food
sovereignty through the agroecological transition of peri-urban landscapes.

The projects also aim to reconcile ideas on agricultural development with citizens
through genuine collaboration with a large number of stakeholders as well as data and
knowledge sharing along the agri-food value chain. For example, the “Ouesterel” project
aims to reconcile livestock production with citizens and support employment while pre-
serving the rural-urban relationship. The “Des hommes et des arbres” project aims to im-
plement different models of forest stewardship and governance, while the “Terre de
sources” project implements new farming practices and reconfiguring agri-food value
chains to manage water resources more efficiently.

4.2.2. Activities: France

Three categories of activity are featured in these living labs: (1) co-creation, (2) itera-
tion, and (3) experimentation, exemplification, and scaling-up. Co-creation in these living
labs happens not just in agricultural and food innovation, but also for funding, regulation,
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and insurance schemes. Iteration is facilitated through regular self-evaluation and because
financial support from the government is long term (10 years). Regarding experimenta-
tion, all projects include assessments in the user’s real-life context. For example, the “Dijon
alimentation durable 2030” project relies on citizens and start-ups to test solutions, and
gather and exchange accurate information with local participants. The “Terres de sources”
project tests innovations in regulation to raise awareness about water consumption. The
“Des hommes et des arbres” project estimates the value of services of trees in the city, in
the countryside, and in the forests. The “Cceur d’Essonne” project aims to empower 500
citizens per year through agroecological practices. The “Vitirev” project is developing a
model for sustainable soil and biodiversity protection based on dialogue between produc-
ers, citizens, associations, trainers, industries, and investors. The “Occit@num” project de-
velops training programs on digital technologies for producers to allow them to evaluate
their value-added production of different crops and livestock as they undergo an agroe-
cological transition. The “Ouesterel” project plans to reduce the use of antibiotics in live-
stock farming and to improve the traceability of livestock products in the agri-food value
chain.

4.2.3. Participants: France

The projects bring together an unusually large and diverse number of actors (farmers,
advisers, industrials, policy makers, NGOs, representatives of citizens, researchers, etc.,)
relative to typical living labs. The number of different representatives engaged in the pro-
jects are without precedent (Biovallée = 29; Des Hommes et des arbres = 39; Ouesterel =
41; Sésame = 51; Occit@num = 58; Terres de Sources = 107; Vitirev = 130). They form con-
sortia composed of public and private actors, NGOs, academics, and scientists from gov-
ernment, R&I companies, and cooperatives. Their values and interests are more diverse
than in any other known innovation platform. All actors engaged in the project have de-
cision-making power through a unique governance structure in each project. In 8 out of
10 projects, the leaders are local administrations representing a city, metropolitan area,
district, or region. The other two projects (Occit@num and Ouesterel) are coordinated by
a governmental research organization (INRAE).

4.2.4. Context: France

Activities take place at a territorial level and engage real communities by building
sustainable transitions through promoting dialogue along the agri-food value chain. For
example “Des hommes et des arbres” mobilizes the public and the users to accelerate in-
novation. “Sésame” is developing tools to include citizens in its activities. “Occit@num”
encourages the creation of new companies developing advanced technologies in the re-
gion. “Ouesterel” informs and involves citizens in the co-construction of the experimen-
tations and prototyping activities.

Table 3. Case summary: Territoires d’Innovation (France).

Dimension Description

e Innovation for sustainability and resilience of economic activities at the territorial level through
the development of agroecological practices along the agri-food value chain

e Innovative agriculture practices with a reduction of input-dependency (fertilizers, pesticides,

Aims increased soil protection, care for biodiversity, and empowerment of citizens)

e  Social innovation through the implementation of processes with large numbers of stakeholders
for local social and economic development, sharing of data and knowledge, and the develop-
ment of new value chains based on better resource management

e  Experimentation concerning the diversity of actors along the value chain

Activities e  Co-creation with as many actors as possible to bring value at the territorial level through inno-

vations in production, funding, regulation, insurance schemes, etc.
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e lterations over a long-term process sufficient to develop a sustainable public—private—people
partnership model; new knowledge and data evaluated to empower people at each iteration

e  The largest possible set of stakeholders

e  Values and interests are more diverse than in any other innovation platform due to the high

number and diversity of partners. Users are either the farmers, the economic actors, or the citi-

zens. The consortia are composed of public actors, private actors, NGOs, academia—scientists
Partici- from government and academia, and companies; the values and interests are more diverse than
pants any other innovation platform

e  All actors have decision-making power; a local governance is built through a bottom-up govern-

ance approach
e  The leaders of the projects are either local administrations (city, region) or government research
organizations

Context

¢  Real communities on a territory concerned with the development of agroecological practices

e  Diverse value chains embedded in agroecological transitions at a territorial level

4.3. Living Lab Cases from the Academic and Grey Literature

We found various examples of living labs relating to agriculture, food, and sustaina-
bility in our search of the academic and grey literature. Among these, eight cases had
enough information to determine that they were living labs aimed at sustainability, were
relevant for agriculture and/or food, and were embedded and examined at the agroeco-
system scale.

Agro-Lab (Madrid, Spain)

L’Acadie Lab (Quebec, Canada)

Laboratoire d'Innovation Territoriale Grandes Cultures (Auvergne, France)

ILVO Living Lab Agrifood Technology (Belgium)

AU/LAB Centre de Cocréation et d’Innovation Ouverte pour I’ Agriculture Urbaine a

Montréal (Canada)

Ryerson Urban Farm Living Lab (Canada)

7. Agrilink’s Dutch Belgian Living Lab (Netherlands and Belgium) (Although Agrilink
has a broader network of six agriculture-related living labs, not all fall under all three
parameters used to discern case studies for the purpose of this article)

8. Agrilink’s Norway Living Lab (Norway)

S

o

Certain patterns were observed through the application of our conceptual frame-
work. As with the above case studies, the eight living labs are analyzed below using the
same four dimensions.

4.3.1. Aims: Cases from the Literature

The aims of each living lab centered on sustainability in an agriculture and agri-food
system. All living labs focused on innovation (through technology, best management
practices, or system processes), knowledge production, or knowledge network creation.

Some living labs, such as the Agro-Lab, AU/LAB Centre de Cocréation et d'Innova-
tion, and Laboratoire d’Innovation Territoriale Grandes Cultures discussed all three forms
of sustainability (i.e., environmental, social, and economic dimensions). The Agro-Lab
identified agroecology as the “connector” that fused communities, food production, and
environments creating a holistic vision of sustainability [66]. Similarly, the AU/LAB Cen-
tre de Cocréation et d’Innovation emphasized all three dimensions of sustainability
through urban agriculture, while the Laboratoire d’Innovation Territoriale Grandes Cul-
tures emphasized a systems view of the three dimensions of sustainability [67].

The living labs from Agrilink aimed to tackle environmental and economic sustaina-
bility through sustainable maize production and grain crop rotations that would econom-
ically benefit producers, but also the environment [68,69]. L’ Acadie Lab focused on agri-
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environmental issues embedded in the social and economic contexts of producers, em-
phasizing environmental sustainability [70]. While the Ryerson Urban Farm Living Lab
did not have a transparent aim in its description, the development of rooftop farming in
urban areas is most often associated with environmental benefits (i.e., climate change mit-
igation, stormwater management) and social benefits (i.e., access to local healthy food) as
described by Ryerson University academics involved in the Ryerson Urban Farm Living
Lab. Lastly, the ILVO Agrifood Technology Living Lab mentioned sustainability as a goal
emerging from more effective food supply chains, however, it did not elaborate on what
this meant [71].

Overall, it was found that all living labs identified, mentioned, explained, or implied
sustainability, with a common environmental sustainability dimension in all living labs.
These aims are over and above the general goal of innovation as an aim of its own and as
a means to achieve other aims.

4.3.2. Activities: Cases from the Literature

Activities were based on co-development and co-creation between the different ac-
tors involved in a given living lab. Six out of the eight living labs analyzed (Agrolab, ILVO
Agrifood technology Living Lab, Agrilink’s Dutch Belgian Living Lab, AU/LAB Centre de
Cocréation et d'Innovation, 1’Acadie Lab, Laboratoire d’'Innovation Territoriale Grandes
Cultures) discussed co-creation, co-design, or co-production [66—68,70-72]. Ryerson’s Ur-
ban Farm Living Lab and Agrilink’s Norway Living Lab mentioned “collaboration” in
their descriptions. Iteration was identified and used by Agrolabs and L’Acadie Lab and
discussed as crucial to the initiative’s continuity [66,70].

Activities varied from living lab to living lab, though all involved agriculture and
food production on a system-wide scale. Three main activities were identified: the devel-
opment of technologies and best management practices, knowledge and knowledge net-
work creation, and finally a mix of various activities encompassing the first two, but also
spanning beyond them.

First, activities developing technologies and practices in the agriculture and agri-food
system were identified in the ILVO Agrifood Technology Living Lab, and the Agrilink
Dutch Belgian Living Lab [68]. Second, knowledge generation and knowledge networks
appeared in the Ryerson Urban Farm Living Lab, contributing toward more research in
technologies and practices on rooftop farms; Agrilink’s Norway Living Lab, leading to-
ward the development of complementing rotational crop systems between farmers; and
in the AU/LAB Centre de Cocréation et d’Innovation, which aimed to develop a
knowledge network that would then branch of into other activities promoting the devel-
opment of urban agriculture [72]. Lastly, there were living labs that had multiple activities
that spanned the development of a combination of technologies, practices, and knowledge
networks. The Agro-Lab was one such example where it provided training programs, fo-
cused on social inclusion through strengthening of the rural-urban networks, and pro-
moted agroecological practices [66]. L"Acadie Lab developed and adopted innovative sus-
tainable agri-environmental practices, fostered long-term behavioral changes, and mobi-
lized a long-term multi-stakeholder network [70]. These two living labs had activities that
focused on education and bridging the divide between urban and rural or between agri-
cultural producers and non-agricultural producers [66,70]. Laboratoire d’'Innovation Ter-
ritoriale Grandes Cultures also focused on several activities including the development of
technologies and practices, educational programs and tools, knowledge and knowledge
network production [73].

There were a range of different activities occurring across these living labs dependent
on the needs and aims of the initiative. Given that all of these activities were grounded in
differing dimensions of sustainability, both public and private goods were being pro-
duced when discussing climate change, cleaner water, healthier soil, and access to healthy
foods. It was also clear that activities were not just limited to a particular geographic place,



Sustainability 2021, 13, 1718

16 of 25

but bled into larger economic and social dimensions of the agriculture and agri-food sys-
tem.

4.3.3. Participants: Cases from the Literature

Every living lab had more than one partner involved. Researchers/academics and
farmers were involved in every living lab examined. However, the users were not the
same across living labs and even differed within living labs.

Farmers were clear end users in L’ Acadie Lab, Laboratoire d’Innovation Territoriale
Grandes Cultures, Agrilink’s Dutch Belgian Living Lab and Norway Living Lab [69]. User
roles were shared with other industries in the agriculture and agri-food sector in the ILVO
Agrifood Technology Living Lab [71]. The AU/LAB Centre de Cocréation et d'Innovation
did not have very defined users, but it was obvious that the users included the commu-
nity, as was also the case in the Ryerson Urban Farm Living Lab and the Agro-Lab [66].
Some living labs, such as I’Acadie Lab, also mentioned the inclusion of natural and social
scientists, while others implied this by stressing that their approach was multidisciplinary
as in the case of the ILVO Agritech Living Lab and interdisciplinary as in the case of the
Ryerson Urban Farm Living Lab. Overall, it was clear that users were not only farmers;
given the system-wide implications of many of these activities in the living labs, they in-
cluded a wider range of users involved in the agriculture and agri-food system depending
on the context of the living lab. Lead partners ranged from governments (Agrolab,
AU/LAB Centre de Cocréation et d'Innovation, and Agrilink’s two living labs), to aca-
demia or research institutes (I’Acadie Lab, Ryerson Urban Farm Living Lab, and ILVO
Agrifood technology Living Lab). The Laboratoire d'Innovation Territoriale Grandes Cul-
tures was the only outlier in this case. While it was originally developed by a government
institution, it continued to run as an association of different non-state actors.

4.3.4. Context: Cases from the Literature

All of the cases selected were in agriculture and agri-food systems, but some sources
did not clearly explain the contexts. For example, in the AU/LAB Centre de Cocréation et
d’'Innovation, it was not evident whether the activities of the living lab were happening
strictly in a social innovation hub on a university campus, or whether some were also
occurring on urban farms across Montreal [72]. Context was also unclear in both of
Agrilink’s living labs, although this may have been because such information was not ac-
cessible from the sources used. Given that farmers were primary users in both cases, it
may be implied that the contexts occurred on farms.

In other living labs, such as the Agro-Lab, I’Acadie Lab, ILVO Agrifood Technology
Living Lab, Ryerson Urban Farm Living Lab, and Laboratoire d'Innovation Territoriale
Grandes Cultures, the context involved working farms and farming fields. However, it is
noteworthy that the context of “the farm” was not limited to the traditional notion of a
rural area. Agro-Lab, Ryerson’s Urban Farm Living Lab, and AU/LAB Centre de Cocré-
ation et d'Innovation discussed urban or peri-urban farming, showing that farming con-
texts can also differ.

5. Analysis and Discussion: The Defining Characteristics of Agroecosystem Living
Labs

Below, we present our proposed defining characteristics of agroecosystem living labs
grounded in the G20 MACS International Agroecosystem Living Lab Working Group’s
definition of agroecosystem living labs and based on the case studies from Canada and
France and from the literature, as presented above. The characteristics (summarized in
Table 4 and described in the text below) are organized in the same way as in the previous
sections, drawing on the conceptual framework that has been used throughout the paper.
An agroecosystem living lab will possess these unique characteristics in addition to the
general living lab characteristics summarized in Table 1.
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Following our analysis and discussion of our proposed characteristics of agroecosys-
tem living labs, we discuss their implications for researchers and practitioners and their
broader implications for similar types of living labs, especially urban and rural living labs.

5.1. Aims: Agroecosystem Living Labs

Similar to general living labs, agroecosystem living labs focus on innovation in tech-
nology, practices, and knowledge. They also emphasize creating knowledge networks [74]
among those involved in the living lab and beyond it. Agroecosystem living labs empha-
size sustainability, but they also focus on resilience and do so at the scale of an agriculture
and agri-food system (often referred to in the French case as “territory”). Several agricul-
ture and agri-food systems exist simultaneously at different geographical scales, and they
are each interconnected and embedded within each other.

It was found that, at a minimum, an agroecosystem living lab addresses the environ-
mental sustainability of an agriculture and agri-food system, but it also may include the
economic and social dimensions of the system’s sustainability. A sustainable agriculture
and agri-food system according to the Food and Agriculture Organization’s understand-
ing of sustainability means that the system is profitable, beneficial for society, and has a
positive or net-zero impact on the environment [1]. Various agroecosystem living labs can
emphasize different aspects of sustainability. Though some agroecosystem living labs
among our cases emphasized the ecosystem within agriculture and agri-food systems
(specifically soil/water management, and increasing biodiversity), the consequences and
outcomes of these activities or actions would occur on a systemic level through the com-
plex relationships with other elements in the agriculture and agri-food system. This was
evident through discussions surrounding the need to contextualize innovations in social
and economic realities, as well, the purpose behind the development of the living labs
centered on environmental and social concerns in the agriculture and agri-food system on
various geographic scales.

Resiliency was also discussed explicitly or implicitly in many living labs. A resilient
agriculture and agri-food system can be seen as one that can ensure the capacity of the
system to deliver its function during systemic traumas in the form of economic, social,
environmental, and institutional pressures and shocks, while maintaining the ability to
recover from them “through capacities of robustness, adaptability, and transformability”
[75]. This was brought out by many living labs when focusing on technologies, beneficial
management practices, or building processes and networks that aimed to create an agri-
culture and agri-food system that responded to many current and future social, environ-
mental, and economic issues—especially those aimed at the complex agri-environmental
issues involved with climate change.

5.2. Activities: Agroecosystem Living Labs

The agroecosystem living labs examined were grounded in the typical living lab ac-
tivities of co-development, co-production, and co-creation. Iteration, an important part of
the living lab process, although not explicitly identified by all our living lab cases, was a
key feature in the cases from Canada and France and in several of the living labs from the
literature. Activities were based in the agriculture and agri-food system and therefore in-
volved additional layers of complexity.

All case studies were grounded in ecological processes upon which agriculture de-
pends. This implies that the development of agroecosystem living lab activities and the
subsequent iteration processes are embedded in and dependent on longer, unpredictable,
and seasonal climatic conditions. A related finding is a greater need for qualitative and
quantitative measurement, evaluation, and scientific activities in agroecosystem living
labs than in other types of living labs. This is due to the embeddedness of the agroecosys-
tem living lab within the agriculture and agri-food system. The result is a high degree of
complexity, which reflects the complexity of the agriculture and agri-food system, includ-
ing its unique emphasis on the levels of social, environmental, and economic contexts.
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This complexity is also reflected in the high number and diversity of partners involved in
the agroecosystem living lab itself.

Lastly, our cases revealed a characteristic scaling up and out of living lab activities,
which were consistently mapped onto the agriculture and agri-food system level, rather
than simply being used as examples of policy learning that could be transferred to differ-
ent jurisdictions.

5.3. Participants: Agroecosystem Living Labs

There are many different stakeholders involved in agriculture and agri-food systems,
ranging from producers to consumers and citizens, with many others in between. Each
stakeholder participates in the agriculture and agri-food system differently and for di-
verse reasons. This is reflected in the agroecosystem living lab, where we found a large
number of partners with diverse values and interests, to the point where end users varied
across different agroecosystem living labs.

What was common with all agroecosystem living labs was the presence of academics
and/or researchers and producers in differing capacities. Researchers working across ac-
ademic fields was an activity that was implied or outright promoted in many living labs,
all pointing toward forms of interdisciplinarity or even transdisciplinarity when tackling
complex issues in the agriculture and agri-food system.

A living lab with such a diversity of partners, values, and interests requires a unique
form of governance able to combine these complexities. For this reason, it may be why the
public sector often took a leading role in governing agroecosystem living labs to act as a
mediator between the diversity of partners, values, and interests. This is what Leminen,
Westerlund, and Nystrom identify as an “enabler-driven” living lab, a public sector initi-
ative with societal driven goals. In other living labs, academic institutions and institutes
were involved in the governance of the living labs, which Leminen et al. identify as “pro-
vider-driven,” taking on a metagoverning role in the network.

5.4. Context: Agroecosystem Living Labs

Similar to ULLs, agroecosystem living labs are situated within a territory or space-
bound place. However, because the territory or place is an agroecosystem, the living lab’s
borders are not as bounded as they would be in a city or rural region, but are more fluid
and intersect with many other systems. While some places in the living labs we examined,
such as watersheds, may be considered more geographically bounded places, it is im-
portant to note that watersheds intersect with many other landscapes and places that are
not only part of the living lab, but also the broader agriculture and agri-food system. As
above, we distinguish this broader context of “place” in which the living lab is embedded
from the more specific real-life context where users test innovations. In agroecosystem
living labs, the real-life use context is often working farms, perhaps on a specific field or
as part of a specific farming activity, but the effects are examined across the broader con-
text of the agroecosystem. Finally, we found that agroecosystem living labs are not only
situated in rural areas, but our cases revealed that agroecosystem living labs could also be
found in urban and peri-urban regions.
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Table 4. Defining characteristics of agroecosystem living labs.

Dimension Characteristics
e  Aimed at sustainability and resilience of agriculture and agri-food systems

Aims ¢ Innovation can be expressed through technology, best management practices, or processes
e  Knowledge production and knowledge network creation
e  Exceptionally high level of evaluation and data management

Activities e Long/seasonal innovation cycles with high uncertainty due to external factors
e  Scaling up and out to outcomes at the level of agriculture and agri-food systems
e  Emphasis on public sector researcher participation

.. e  User roles may be diverse and can evolve

Partici- . . e

pants e  Often driven by the public sector or academic institutions
e  High diversity and number of partners, interests, and values requiring complex governance

schemes
Context e  Theliving lab is embedded within and examined at the scale of agroecosystems
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5.5. Implications for Researchers and Practitioners in Agroecosystem Living Labs

Understanding agroecosystem living labs beyond their definition helps researchers
and practitioners observe which fundamental characteristics are unique and require par-
ticular attention in agroecosystem living labs. This is important for two key reasons: it
shapes the research agenda for similar types of livings labs, and it identifies implications
for the use and method of implementation of an agroecosytem living lab.

Identifying characteristics of agroecosystem living labs enabled us to draw similari-
ties between other living labs that also did not have a “typological home.” As we began
deliberating the characteristics emerging from the cases, we found that the key themes of
sustainability, complexity, and place that emerged from the ULL literature (as discussed
above) were mirrored in our findings about agroecosystem living labs. Despite obvious
contextual differences, it was clear that agroecosystem living labs shared certain features
with ULLs. In our view, several of the characteristics we found in our cases could be at-
tributed to or were influenced by the place-based nature of agroecosystem living labs, and
therefore were not unique to agroecosystem living labs specifically. We also suggest that
the increased complexity seen in agroecosystem living labs, and perhaps ULLs, too, may
largely be a result of their place-based nature than a characteristic unto itself.

We also considered other apparent similarities between agroecosystem living labs (as
found in our analysis) and ULLs (as discussed earlier), which may warrant further study.
For example, the embeddedness of a living lab in a particular place appears to increase
complexity through its influence on the make-up, number, and diversity of stakeholders.
In these types of living labs, we see an increased prominence of government, community,
and citizen roles relative to more general implementations of the living lab approach.
Also, living labs with strong embeddedness in a particular place may be more likely to be
aimed at developing public goods and/or facilitating economic, environmental, and social
transitions, which adds complexity to the articulation of aims and efficient progress to-
ward reaching them.

While the literature on rural living labs is not as abundant as that on ULLs, it is ap-
parent that they also share features related to sustainability, complexity, and place.
Zavratnik, Superina, and Duh [76] emphasize economic, social, and environmental sus-
tainability as a key purpose in living labs in the rural context. This implies a wider systems
perspective of rural living labs as opposed to general living labs. Those authors also high-
light the complexities that must be taken into consideration in rural living labs relative to
what they call “ordinary” living labs (i.e., general living labs that do not require speciali-
zation of the approach beyond its basic characteristics), which often comes from a larger
number of stakeholders, including whole communities. Similar to Zavratnik et al. [76],
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Garcia Guzman, Schaffers, Bilicki, Merz, and Valenzuela [77] identify users as communi-
ties and important partners in the rural living lab. When describing cases of rural living
labs, authors illustrated that each case was embedded in a rural region or a rural commu-
nity [76,77]; in other words, the rural living lab was place-based. Along the same lines,
others have highlighted the challenges and implications of embedding living labs within
territories to encourage rural development [78-80].

Thus, we suggest that our findings may have broader implications for ULLs, rural
living labs, and other types of living labs where embeddedness in a particular place is a
key feature. Specifically, the recognition of the importance of place in certain living labs
leads us to propose a typology of “place-based living labs.” This concept recognizes that
there is a “family” of related living labs, and it reveals the practical and scholarly value of
revealing similarities between its siblings. Members of this family already share common
characteristics by virtue of all being living labs, but they may also share a set of common
characteristics that reflect their place-based embeddedness in addition to the set of char-
acteristics that makes them unique. Although we propose this place-based typology, we
do not see it as a profoundly new idea given that the concept of “place-based innovation”
is familiar within the living labs community (e.g., [57,78,81-86]). However, formally rec-
ognizing this typology may reveal similarities between different implementations of liv-
ing labs, and therefore it gives both practitioners and researchers a framework to find and
share insights about common challenges, and a different lens through which to study and
interpret them. During our analysis, the awareness of the importance of these living labs
being embedded in a place helped us to separate out a level of complexity and search for
the specific characteristics that were unique agroecosystem living labs. In effect, this
multi-level typology assumes that there are sets of characteristics representing each
level —those common to all living labs, those associated only with place-based living labs,
and those unique to a particular type of living lab (i.e., agroecosystem living labs) in the
lowest level.

For researchers and practitioners alike, recognition of the place-based aspect suggests
that someone studying or working within an agroecosystem living lab may, in some cases,
be better off looking for insights from urban or rural living labs than other (non-place-
based) living labs within the agriculture sector. Similarly, the challenges facing ULLs may
be more similar to those facing agroecosystem living labs than the typical technology-
focused living labs that may be based in a city but are not anchored within it and do not
face the same challenges with respect to complexity, stakeholders, etc. A fuller investiga-
tion into the dimensions and characteristics of place-based living labs is outside the scope
of this study. However, given that this proposed “family tree” of place-based living labs
would be relevant to other types of living lab, such as ULLs, rural living labs, and others,
we believe that proposing the place-based typology is a useful contribution to the living
labs literature and as a topic for future study.

Another reason why it is important to identify and differentiate agroecosystem living
labs from other living labs is to better navigate certain characteristics of the agroecosystem
living lab. While agroecosystem living labs may hold similarities to urban and rural living
labs, the embeddedness and functioning of agroecosystem living labs within the agricul-
ture and agri-food system bring a unique perspective to effectively implementing and
managing them. The sustainability and resilience of agriculture and agri-food systems is
based on interconnected social, economic, and environmental systems, and these relation-
ships are contextualized within cultural and political imaginaries. When working with
users and other partners to tackle agroecosystem issues, these additional systems and con-
texts must also be considered which demand interdisciplinary or even transdisciplinary
skills within the living lab’s science activities and innovation processes. Agroecosystem
living labs will therefore have to be designed in such a way to accommodate these com-
plex relationships and function within seasonal cycles that may have some unpredictabil-
ity and seasonal variations. This means that agroecosystem living labs may be very diffi-
cult to predict, and will take more time to establish and to see potential results. If including
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agroecosystem living labs in broader policy tool inventory of governments to tackle in-
creasingly challenging and wicked policy issues within the agricultural and agri-food sys-
tems, public sector actors will therefore need to accept that these types of living labs may
require more flexibility and intentional governance structures to balance complexities and
number of changing users and partners involved.

6. Conclusions

Environmental pressures are threatening our current agriculture and agri-food sys-
tems, and solutions must cater to the challenges and realities of these threats. Agroecosys-
tem living labs were introduced as a way to stimulate faster adoption of innovation aimed
at the sustainability and resiliency of agriculture and agri-food systems [16]. Grounded in
the international working group’s definition and general conceptualization of agroecosys-
tem living labs, we identified the defining characteristics of agroecosystem living labs.
Agroecosystem living labs were then positioned in relation to similar living labs so that
researchers and practitioners alike would be able to investigate and manage their unique
challenges and opportunities of agroecosystem living labs to increase their effectiveness
in developing sustainable and resilient agriculture and agri-food systems.

We drew on the efforts on ULL scholars who had been able to show how ULLs dif-
fered from other types of living labs. For this reason, we adopted Steen and van Bueren’s
[18] framework to use as a coding guide when looking at case studies. We examined case
studies of agroecosystem living labs from Canada and France, as well as case studies
found in the academic and grey literature to build a preliminary conceptualization of
agroecosystem living lab characteristics. We found that these characteristics portrayed
two things: a similarity to urban and rural living labs, as well as implications for living
lab management and implementation. Agroecosystem living lab characteristics were
shown to mirror urban and rural living labs through three characteristics: sustainability,
complexity, and place-based context. The place-based context was identified as being par-
ticularly relevant, suggesting a mid-level typology within living labs that was not previ-
ously explored. Implications for management and implementation of agroecosystem liv-
ing labs stemmed from the embeddedness and functioning of the agroecosystem living
lab in the agriculture and agri-food systems which brought to the table a multiplicity of
complexities unseen in other living labs because of the interconnectedness of systems and
contexts.

Future research is needed to replicate and evaluate our conceptualization of agroe-
cosystem living labs as well as what unique characteristics may present to both manage-
ment and implementation of such labs in practice. Furthermore, the idea of place-based
living labs may serve as a useful way to group and better refine our current understand-
ings of similarities and differences between living labs and their implications. We hope
that others, through analyses and refinements of this proposed typology will promote fu-
ture study and sharing of practical insights on development and implementation of both
place-based and agroecosystem living labs.
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