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Executive summary 

(1) Innovation as process of reframing: the introduction of concept of 
frames or ‘schemata of interpretation’ deepens the view on innovation, 
especially from a micro-perspective. CF sees innovation in a bottom-up way. 
Consequently for LINSAs different actors mean different frames and this 
requires continuous alignment with others. Potential research questions: How 
the different frames of the stakeholders involved in the various LINSAs coexist?  
How framing and innovation interact?  

(2) Innovation as learning: CF determines learning as central to innovation 

Learning is ‘An activity of evaluation, classification, storing and mobilization of 
given information that allows individuals to improve their practices’ – emphasis 
on gains, utility, capacity of action. There is a difference between individual, 
organizational, and social learning. Social learning as bridge between micro 
innovation and macro change; it is connected to framing and reframing.  

PROCESSES OF SOCIAL LEARNING AND INNOVATION: 

- Participation and reification: Learning as participation in interaction 
and reification (consolidation of new knowledge in artifacts and outputs).   

Points of attention: How the forms of participation and reification correspond 
with WP5 transdisciplinary learning methods? Are the methods of working with 
LINSAs the same as forms of actor participation in LINSAs? CF suggests that 
there should be balance between participation and reification – aspect to be 
considered in WP5. 

- Boundary work: Learning is linked to an outside/inside dynamic both at 
individual and at collective/organization level, and looking at this dynamic it is 
possible to distinguish between learning in the sense of absorbing existing 
knowledge from others and learning in the sense of discovery or invention 
(Nooteboom, 2006). 

Boundary works is strictly connected and refers to the processes of transporting, 
translating and transforming knowledge between boundaries.  

- Boundary objects: Connect different social worlds and frames; are 
negotiable and provoke negotiation (also conflicts!); they are constructed and 
allow interpretative flexibility. Forms of boundary objects: artifacts, discourses, 
processes. Brokering: Some people can act as brokers, they can introduce 
elements of one practice into another by using their own multimembership in 
different communities of practice 

- Boundary organizations: Boundary organizations are defined as 
arrangements, networks and institutions, that mediate between science and 
politics, or other worlds; they exist at ‘frontier’, act as ‘bridge’ and can be used 
by NoP members for specific purposes without loosing their own identity.  

- Boundary interaction: Are single or discrete events that provide 
connections but they can also become or be longer-lived. 

Organizational forms of innovation and (social) learning: network theory and 



   

Communities of practices  

Networks: Networks are relational patterns that enable flows of resources. The 
properties of innovation networks are: connectivity, interactivity, embeddedness, 
diversity, weak relations, and communication. There are tight and loose 
networks. The size and shape of networks: Positions and relations between 
‘nodes’ are important in networks.  

Research questions: How the size and shape of network is related to knowledge 
flows, learning interactions, power distribution in LINSAs? 

Diversity of networks is classified depending on a/ weak and strong ties, b/ 
degree of formalization (informal / contractual). An effect of strong ties can be 
lock-in situation.  

Research questions: LINSAS can be very paradoxical and contradictory and in 
the meantime very creative networks. What are the main tensions and 
equilibriums in LINSAs? Between private and public interests, collective and 
individual benefits, meanings and definitions of sustainability?  

Voluntaristic Innovation Networks: Taking the view on innovation as  
‘effective reformism’, it is important to consider the  ‘voluntaristic view’ of 
networks. The ‘voluntaristic view’ of networks  is about exploring how actors 
shape their network in view of achieving their strategic aims and adapting it 
constantly to the requirements of the different partners. Such networking  for 
innovation is about establishing relationships that are conducive to innovation 
and which are negotiated in an ongoing communication process. 

Working definition of LINSAs: LINSAs are networks of producers, users, 
experts, CSOs, local administrations, formal AKS components, SMEs that 
create mutual engagement around sustainability goals in agriculture and rural 
development, and to this purpose they co-produce new knowledge by creating 
conditions for communication, share resources, cooperate on common 
initiatives. 

Research questions: Diversity of actors: How do they all coexist and align in 
LINSAs? How actor frames and compared and aligned? 

LINSAs as alternative knowledge system are constituted by the following 
components: 

- communication patterns 
- communication infrastructures 
- memories 
- access to and retrieval of information 
- intellectual property rules 
- validation of information 
- framing 

LINSAs can develop apart from official AKSs or may be strongly supported by 
parts of official AKS. LINSAs cross the borders of organizations and make flows 
of information and learning processes possible between individuals. Informal 
ties between components of AKS organizations create internal dynamics within 
them, creating pressure to change. Cooperation between AKS organization in 
LINSAs may support effective reformism. Appropriate boundary organizations 
may help the process of integration: both within LINSAs, and between LINSAs 



 
 

and their institutional environment.  

For second order change in agricultural innovation and  rural development, 
taking an innovation systems perspective, it is necessary for AKS institutes to 
have the capacity and institutional manoeuvring space to become involved as a 
partner in heterogeneous LINSA, where they act as co-producers of knowledge 
and facilitators of multi-actor interaction. This implies that innovation policies 
should be aimed at creating conditions for systemic interaction, thus enabling 
interaction between AKS actors, and AKS actors and other stakeholders in the 
innovation system, addressing all as knowledge providers and knowledge 
recipients (Smits and Kuhlmann, 2004; Van Buuren and Eshuis, 2010). 

LINSAs can also be drivers of institutional change. AKS organizations are, as all 
organizations, conservative, in the sense that they try to adapt to the changing 
environment while conserving its structuring principles. Conservativism is 
inherent to routines, procedures, methodologies, curricula, expertise, which are 
powerful assets for incremental innovation but become a restraint to radical 
innovation. This means that setting strategic goals different from the past is not 
sufficient. What is necessary is to introduce internal dynamics that create room 
for experimentation of new models and ideas.  
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1 INTRODUCTION: RETHINKING 
INNOVATION POLICIES1 

 
The formal agricultural knowledge system (AKS), defined as the ‘triangle’ 
of agricultural research, education and extension (advisory service) 
establishments (Rivera and Sulaiman, 2009), has made great 
contributions to the development of agricultural commodities and food 
provision and rural development. However, in line with the critiques on 
linear approaches on innovation, despite its success in the past to 
support the Common Agricultural Policy (CAP), the ability of AKS to 
adequately support sustainable rural development is increasingly 
questioned. The recent International Assessment of Agricultural 
Knowledge, Science and Technology for Development report (Kiers et al., 
2008) indicates the gains have been uneven and accompanied by 
negative environmental and social consequences. AKS developed in a 
time when the agricultural sector was very well defined in terms of the 
roles of the different actors, with very clear goals:  production of the 
maximum quantity of food complying with basic food safety standards. 
AKS were one of the most important means by which to implement state 
policies that were aimed at increasing agricultural productivity through a  
‘transfer of knowledge’ or ‘transfer of technology’ approach. 
This focus on productivity increase has however led to negative 
environmental and social spillovers, and it has become recognized that a 
purely productivist orientation of AKS is no longer able to support 
sustainable rural development policies. For example, the policies 
embodied by the new CAP, which focus on encouraging healthy high-
quality products, environmentally sustainable production methods such 
as integrated and organic production, the protection of biodiversity and 
the maintenance of vibrant rural communities through both agricultural 
and non-agricultural activities (Knickel et al., 2009). The new CAP has 
clear links to environmental policies. Cross compliance rules, for 
example, make use of Good Agricultural Practices - technical rules that 
define a minimum level of respect for natural resources use that farmers 
should follow in order to be entitled to CAP direct payments. Rural 
development policy is strongly committed to sustainability: its agri-
environmental measures are based on a framework wherein farmers are 
paid to cover the extra costs of achieving higher technical environmental 

                                            
 
1 We would like to thank Julie Ingram, James Kirwan, Damian Maye for their useful comments to 
an earlier version of the report 
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standards; incentives are given to agri-energies or to more ecologically 
efficient agricultural technologies, etc. The state of rural areas also 
depends more and more on urban policies, such as: urban sprawl, the 
planning of commercial activity, and public procurement choices. 
Coexistence between GMOs and non-GMOs crops implies a strong co-
ordination between agricultural authorities and territorial management 
policies. Quality policies are primarily linked to food hygiene and safety 
rules, but aim also to convert a large part of the production to specific 
quality product, allowing better value creation and sharing processes. 
Farmers and other actors of the agricultural chains are more and more 
integrated into complex regulatory networks, each of which provides 
specific rules (sometimes contradicting each other) as well as specific 
support opportunities (financial and technical).  
In this new context, agriculture and the countryside are asked to respond 
to a diversified social demands that are filtered through several policy 
frameworks, and established through several policy networks. At the 
same time, farmers and rural actors strive to survive in an increasingly 
competitive context. Policies increasingly differentiate between public 
(such as environmental care) and private goals (such as productivity 
increase), giving ever more priority to the production of public goods and 
the creation of new markets for them.  
New AKS should be reformed accordingly. They should be strongly 
adaptive to the new (and changing) context. They should be able to 
create new spaces for innovation by working across boundaries and 
linking together different scientific disciplines, different worlds (for 
example, production and consumption) and different administrative and 
policy spheres, to foster synergies and processes of mutual learning. 
They should be able to anticipate change by building a capacity among 
rural actors to self-organize for innovation through experimentation of 
new methodologies and new approaches, and through intense discussion 
with multiple stakeholders.  
 

1.1 Building normatively oriented innovation systems 
 
In the dominant way of thinking on innovation, innovation is good per se, 
and is mainly seen as the main outcome of ‘progress’, having a 
dominating technological dimension and the success or failure of which is 
measured in terms of economic performance. But when issues such as 
sustainability, health, social justice, with a “public good” reference, are 
taken into consideration, it becomes clear that there must be broader 
criteria to assess innovation and to orient innovation systems towards a 
goal or another. As Funtowicz and Ravetz (1993) contend, the type of 
problems posed to science by decision makers are more and more 
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characterized by uncertainty (effects cannot been foreseen with 
precision) and non-neutrality (distribution of costs and benefits may 
distribute unequally among stakeholders). This is expressed well by the 
following quote of Stirling (2010): 

Governments proclaim “pro-innovation” and “sustainable” 
policies, without specifying which options or values are 
prioritised. Dissent over choice of directions is treated as 
generally “anti-technology”. Queries are restricted and 
polarised around: “yes or no?”; “how much?”; “how fast?”; “who 
leads?” More searching questions are neglected over “which 
way?”; “who says?”; “why?”.  This is a fundamental problem, 
because the reality of progress towards sustainability is very 
different (Stirling, 2010) 

In the “New Manifesto” written by Andy Stirling from the Science Policy 
Research Unit of Sussex University (SPRU), a 3D approach is proposed 
(Stirling, 2010): with Directionality he advocates for more attention of 
research and innovation policy to the diversity of innovation pathways, 
and therefore to the need of clarifying goals of innovation. Distribution 
refers to need of a greater attentions to the impact of innovation in terms 
of political accountability and social equity. Diversity refers to the need of 
nurturing a plurality of approaches that may give the way to a plurality of 
pathways.  
AKS have been created in coherence with a regime2 based on a strong 
confidence in scientific progress and in the role of the State as a driver of 
modernization. Research, education and extension bodies were seen as 
strong public institutions, and the approach of ‘adoption of innovations’  
and ‘transfer of technology’ was used, as a top-down linear process, from 
research to farming (Knickel et al., 2009; Röling, 2009; Leeuwis and 
Aarts, 2011). The mission of AKS at that time was rather simple, as its 
main goal was increasing productivity of a relatively narrow range of 
crops. Public and private goals were supposed to coincide. Normative 
orientation was strong, and directionality was framed as a choice 
between progress and backwardness.  
The  dominant production system and the accompanying AKS  has 
started to lose its internal coherence for three reasons. The first one is 
the shift to the ‘new public management’ approach, based on privatization 
of some services (first of all extension), competitive grant systems, 
participation in costs by farmers. The second one is the diversification on 

                                            
 
2 Rip & Kemp (1998; 338) define a regime as “the grammar or rule-set comprised in the 
coherent complex of scientific knowledge, engineering practices, production process 
technologies, product characteristics, skills and procedures, ways of handling relevant artefacts 
and persons, ways of defining problems – all of them embedded in institutions and 
infrastructures”. 
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demand on agriculture, that has progressively made evident ‘vertical’ 
(upstream and downstream along the food chain) and ‘horizontal’ 
(environment, health, social) links. The third one is the increasing gap 
between private and public goals and the consequent emergence of 
different scientific and technological paradigms.  
To respond to the increasing complexity, in some countries the thinking 
about innovation and the corresponding practices have evolved from 
following a strongly hierarchical pattern to adhering to a network-like 
structure. Innovation processes have become faster, as the flexibility 
given by a network-based governance gives more possibilities to respond 
to consumer demand and to competitive pressures. From general 
innovation literature it emerges  that innovation is more intense and fast 
when there is intense webs of interaction and information flows (Powell et 
al., 1996; Powell and Grodall, 2005; Blomqvist and Levy, 2006). This has 
also been recognised over the years in the evolving thinking on 
agricultural innovation and rural development, through several 
approaches such as Agricultural Knowledge and Information Systems 
(e.g. Engel, 1995; Röling, 2009), Farmer Field Schools (e.g. Tripp et al., 
2005), the Australian Landcare movement (e.g. Wilson, 2004) and the 
Farmer First movement (e.g. Scoones and Thompson, 2009). Recently, a 
blending of insights from the agricultural innovation literature and 
industrial innovation literature has resulted in the concept of agricultural 
innovation systems (AIS) (Hall et al., 2001; Pant and Hambly Odame, 
2009; Röling, 2009).  AIS are defined as: ‘a network of organisations, 
enterprises, and individuals focused on bringing new products, new 
processes, and new forms of organisation into economic use, together 
with the institutions and policies that affect the way different agents 
interact, share, access, exchange and use knowledge’. (World Bank , 
2006, pp.vi-vii).  As Klerkx et al. (2010) argue, AIS thinking has become 
an increasingly applied framework to analyze technological, economical 
and institutional change in agriculture (e.g. Hall et al., 2003; Morriss et al., 
2006; see also Spielman et al. (2009), for an overview of its applications). 
In the AIS approach, innovation is considered the result of a process of 
networking and interactive learning among a heterogeneous set of actors, 
such as farmers, input industries, processors, traders, researchers, 
extensionists, government official, and civil society organizations 
(Leeuwis, 2004; Hall et al., 2006; Röling, 2009). The AIS approach 
emphasizes that agricultural innovation is not just about new technologies 
but also about institutional change; it requires alternative ways of 
organizing, for example, markets, labor, land tenure and distribution of 
benefits (Leeuwis, 2004; Spielman et al., 2009). 
For specific innovation processes, based on the network of actors 
present in national AIS, or across different national AIS, flexible and 
dynamic innovation networks appear which have been referred to as 
‘innovation coalitions’ by Biggs and Smith (1998), ‘innovation 
configurations’ by Engel (1995), or ‘public-private partnerships (PPPs)’ 
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(Spielman and Von Grebmer, 2006; Hall, 2006). In these networks, joint 
(or social) learning and negotiation takes place to shape an innovation 
(Leeuwis and Van den Ban, 2004), and AKS actors are not the dominant 
providers of knowledge and information (taking a top-down linear 
approach), but co-produce knowledge in constant interactions with many 
other stakeholders. The shift away from the dominance of AKS actors as 
‘sources of knowledge and innovation’ is also a recognition of the bottom-
up nature of many innovations, which emerge in a self-organising fashion 
from farmers themselves (e.g. Aarts et al., 2007; Knickel et al., 2009). 
From an evolutionary perspective of innovation, we know that production 
systems and how they innovate may be locked in dominant technology 
paths, in which incremental innovations sustain the same technological 
paradigm and dominant designs ( Garud and Karnøe, 2003; Parayil, 
2003; Dosi, 1982). In fact, the more successful an innovation pathway is, 
the harder (and costly) is the change to a different path. It may require 
disinvestments (equipment, routines, rules, accumulated knowledge) and 
new investments. This is why the biggest part of innovation in agriculture 
and rural development focuses only on short-term problems and on 
incremental innovation.   
During the recent decades of globalization agricultural knowledge and 
innovation systems have been considerably influenced by big agro-
industrial companies operate in the field of agricultural machinery, seeds, 
equipment, new technology development. These companies set 
their  own innovation agenda and possess power to impose learning and 
innovation rules on farmers. Knowledge and advice have become a part 
of ‘marketing package’ of big agro-industrial companies and input 
providers. Therefore in a given country, region or sector there are parallel 
AIS agendas with different directionalities, distribution of public and 
private interests and diversity of innovation norms. In synthesis, the turn 
to network governance improves efficiency, but not necessarily 
effectiveness. Taking a normative orientation view implies an 
understanding of mechanisms that are at the basis of the distribution of 
power within the networks, and what are the arrangements that may 
ensure that public goals  are pursued. 
 

1.2 Innovation and sustainability 
 
A normative orientation to innovation implies that coherent criteria are 
needed to evaluate the outcomes of innovation. This evaluation needs to 
appraise the change of socio-technical systems as a result of innovation 
processes, and also the trade-off that they imply. There are several 
recent examples for such trade-offs. The 2008 food crisis has shown how 
a potentially green technology, biofuels, has played an important role in 
the system crisis because of the competition on land use. Solar and wind 
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energies are creating a lot of debate related to the distribution of 
environmental and social costs and benefits. GMOs are now promoted as 
a key to sustainable intensification. Organic farming is criticised for being 
inserted into long distance chains. There is a strong contestation over the 
use of ‘biodegradable’ pesticides.  
The agri-food sector is the arena of competing visions of how food should 
meet health, environmental, social goals, so that knowledge systems 
should be capable to develop reflexivity on these matters, providing a 
sufficiently broad range of  views and positions (Lang and Heasman, 
2004). At the same time, the system should be inclusive enough to let all 
positions be represented, even if they are not embedded into formal AKS 
organizations. In particular, the emerging questions are about how AKSs 
can change the behaviours of farmers and consumers towards non-
market practices. Using AKS to help stimulate to move away from market 
rationales will be easier in the case of  food consumers than for food 
producers as the latter are dependent on revenues for their livelihoods 
but the former might not be very price or income sensitive in food 
consumption.  

1.3 Reforming existing AKS 
 
In many EU countries there has been reform of AKS through measures 
such as (partial) privatisation and decentralisation. As a result of this, in 
many countries opposed to a monopolistic public AKS, a pluralistic 
system of research, education and advisory service provision has 
emerged, which works as a market for innovation support services 
(Rivera and Alex, 2004a, 2004b). The idea behind this kind of reforms 
was generally that a shift to such a pluralistic (market-driven) system 
would make AKS organisations more responsive to users’ needs, and 
hence more “demand driven” and both effective and efficient. Advocates 
of privatisation stress the considerable efficiencies that can be gained, 
stating that private ownership of AKS organisations stimulates both 
greater allocation efficiency (i.e., when funds – including public funds – 
are channelled through private companies they are more likely to be used 
where they have the greatest impact) and greater cost efficiency (i.e., as 
little as possible is spent on organisational maintenance).  
Yet, despite the fact that the shift to market-like pluralistic AKS has had 
positive and desirable consequences in terms of efficiency, effectiveness 
and user orientation (Rivera et al., 2002), it should not be considered a 
panacea (Beynon et al., 1998; Katz and Barandun, 2002). Privatisation 
may lead to underinvestment by AKS in knowledge that serves the 
“public good” (Wolf et al., 2001; Hanson and Just, 2001). It has been 
observed, for example, that both resource-poor groups and public goods 
(e.g., environmental issues) tend to be insufficiently addressed by private 
AKS providers, since the benefits are not easily appropriated (Kidd et al, 
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2000; Garforth et al., 2003; Laurent et al., 2006; Knickel et al., 2009). 
From a theoretical point of view, several authors have highlighted that 
knowledge is not a good which is purely commercial and, therefore, that it 
is difficult to put a price on its value (Foray, 2004). Moreover, farmers are 
often unwilling to financially support public interest issues when they do 
not result in a direct and private benefit. Farmers, generally, are only 
willing to pay for services they feel add to their profitability (Katz and 
Barandun, 2002; Ingram, 2008). For example, while they are willing to 
pay for advice regarding how to reduce the amount of their taxes, they 
are less inclined to pay for a programme intent on increasing biodiversity. 
Nevertheless, in order to help the integration of social concerns into 
farming practices, the private interests of farmers and rural entrepreneurs 
have to be sufficiently integrated into the research agenda and into the 
priorities of the extension set of activities. The question is often how to 
distinguish between private and public interests, because it seems not to 
be so clear. How are these concepts to be applied in the evaluation of the 
efficiency of the AKS, for example (Garforth et al. 2003; Labarthe, 2009)?  
 

2 ELEMENTS FOR A CONCEPTUAL 
FRAMEWORK ON INNOVATION 

 
OECD (1999) defines innovation as ‘any knowledge (new or existing) 
introduced into and used in an economically or socially-relevant process’. 
Although there is much emphasis on knowledge creation, exchange and 
use in the above definition of innovation, innovation systems need to fulfil 
several other functions that are essential for innovation. These functions 
include fostering entrepreneurial drive and activity, vision development, 
resource mobilisation (e.g. capital), market formation, building legitimacy 
for change, and overcoming resistance to change by means of advocacy 
and lobbying (Hekkert et al., 2007).  Hence, to understand innovation it is 
necessary to understand the process that constitutes innovation and the 
context in which the process takes place.  
 

2.1 Innovation as changing socio-technical systems 
From the IN-SIGHT project we understand that innovation is a change in 
a given socio-technical system in response to a problem or to an 
opportunity emerging from the context (Knickel et al., 2009). Socio-
technical systems have three components: actors, rules, artifacts. Thus 
we can detect innovation whenever the pattern of interaction between 
these three components  is changed in a relevant and steady way and 
produces a beneficial effect on some components of the system.  
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This process may happen as a more or less spontaneous adaptation to 
changing conditions of the context (for example, climate change, market 
demand, technological breakthrough) or as an effect of strategic action of 
some relevant actors. In these cases, innovation emerges as a more or 
less coordinated effort to create synergy and coherence among 
economic, social, technological, environmental components of a system. 
This is what Roep et al. (2003) call  ‘effective reformism’ (see also Klerkx 
et al. 2010). 
Effective reformism refers to intentions, opportunities and projections, to 
the thus induced practices (hence, reforms) and to the associated results 
and outcomes (hence, effective). It also refers to the capacity to weld 
together a range of novelties into a coherent working whole, emerging as 
a system-innovation. This in turn triggers and inspires the development of 
new novelties and the establishment of new levels of integration; it 
becomes an evolving programme. Effective reformism results in new 
blocks of heterogeneous knowledge, indicating that the seemingly 
impossible might well become a convincing and solid new reality. And it 
urges for new levels and forms of self-governance (Roep et al. 2003, p. 
15) 
While effective reformism displays a degree of intentionality and 
purposeful agency, given the several  external influences on innovation 
emerging from the context in which innovators moved, it should not be 
understood as fully controllable. Rather, it should be seen as an adaptive 
process (Klerkx et al., 2010). 

2.2 A multilevel perspective 
 
Understanding innovation as change in socio-technical systems helps to 
identify the conditions for ‘effective reformism’ in terms of potentials, 
drivers for change and barriers. It also helps to understand the difference 
between ‘incremental’ and ‘radical’ innovation. The difference is based on 
awareness that each actor can change his/her environment – and 
therefore actors, rules and artifacts - to succeed in fulfilling his/her goals. 
However, this change can occur up to a certain level, where rules are too 
strong to be changed and actors’ resources are too limited. These 
constraints are not only external ones: they are also generated by the 
actors’ past history and accumulated into knowledge, relations, routines, 
infrastructures. In this case, actors are ‘locked’ into existing structures 
and innovation paths (David, 1985). Incremental (first order) innovation 
keeps higher level rules, actors and artifacts largely unchallenged, while 
radical (second order) innovation has to do with changing them.  
The context defines the available resources and the constraints for 
innovation. The multilevel perspective states that human activities have 
different levels of structuration. The IN-SIGHT project has proposed a 
adaptation of the three-level ‘multi level perspective of socio-technical 
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transitions’ (MLP) developed by the strategic niche management school 
(e.g., Geels, 2004; Smith et al., 2005). At a lowest level of structuration, 
novelties, actors experiment new patterns of interaction and new ways to 
do things, and the outcomes are uncertain. At a higher level of 
structuration, niches, there is an adequate level of coordination within a 
given network, but the mode of operation can survive only because its 
size is limited and it does not challenge a broader set of rules. This set of 
rules, the regime, provides a general frame for coordination of activities 
within a system. In a given macro context, called landscape, consisting of 
major economic, natural and demographic trends, the regime provides a 
degree of stability, but landscape dynamics do affect regimes and may 
alter these.  
When the regime is solid and coherent, innovation is mainly of 
incremental type.  Radical innovation occurs into novelty that turn into 
niches, but they are not strong enough to challenge the regime. The 
regime can become weaker for internal contradictions, for the pressure of 
niches that provide alternatives, or as an effect of landscape change.  
However, it is not always the case that niches completely ‘overthrow’ 
regimes. For example, in the case of organic production, influences from 
niches have changed the regime to such a degree that it incorporated 
niche practices: witnessed by ideas on the ‘conventionalisation’ of 
organic agriculture (Lamine, 2011). Hence, there are different ‘transition 
pathways’ (Geels and Schot, 2007).  
As showed by IN-SIGHT study not all innovations follow the uniform 
pathway of up-scaling or ‘vertical development’; some innovations remain 
small-scale at novelty level or develop horizontally by enlargement of 
scope. Especially in direct marketing, care farming and rural tourism 
innovations may remain small-scale. In welfare sector (health care, 
elderly services) innovations may consolidate at niche or regime level 
and foster transformation of social welfare system. ‘Vertical development’ 
or up-scaling is more characteristic for innovations in environmental 
technologies, especially in biofuels. It has been also argued (Geels and 
Schot, 2007: 403, 406) that regimes might be resistant to formation of 
novelties and emergence of alternative / competing regimes. Transitions 
are difficult to manage and may require brokers and policy support. While 
regime shifts can be explained after the event they are very difficult to 
plan in advance. A change in landscape may facilitate a regime change. 
This approach identifies three different drivers for second order 
innovation: a) development of bottom up innovations; b) a different 
regime membership that gives more voice to formerly marginalised actors 
and interests and, in so doing, to new innovation needs; c) change of 
relevant variables in the landscape. Bottom up innovation, based on 
different paradigms, is free to develop as long as it does not challenge 
the regime. Its potential capacity to solve the problems of society (for 
example, those generated by landscape change) better than the 
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incumbent regime may lead to the creation of an internal readjustment to 
the regime membership.  In this case, the conditions for accelerating 
processes of niche diffusion, multiplication and scaling up may occur. The 
European IN-SIGHT project has adopted this framework, focusing its 
work on the way grassroots actors in agricultural marketing, rural social 
services and bio energy, starting innovative learning processes. 
Subsequently, INSIGHT has studied how these consolidate into niches, 
which then challenge the existing regime. This project has also shown 
how these activities may develop independently from (or even in conflict 
with) existing AKS, which may predominantly support the incumbent 
socio-technical regime. Avoiding any dualistic approach and 
acknowledging that there are different transition pathways driven by a 
dialectic between bottom-up and top-down dynamics (Geels and Schot, 
2007; Smith, 2007), our thesis is that EU innovation policies should pay 
more attention on bottom- up processes. As top-down and linear 
approaches of the knowledge transfer may fail in supporting radical 
innovations, as a result of the resistance of existing stakeholders and 
institutions, innovation policies should rather encourage the development 
of innovation ‘from below’ (bottom-up) and accompany their diffusion 
through an appropriate institutional evolution (i.e. support effective 
reformism). In transitions, niche actors may always encounter vested 
interests, but decision-making environments should give voice to what 
are marginalised stakeholders in the early-stages of their projects, to 
avoid that they disappear before they can generate momentum.  
The SOLINSA projects similarly starts from a bottom-up perspective in 
that we consider learning networks as a place for innovation for a 
sustainable agriculture. By linking these LINSAs to the existing context of 
AKS institutions the regimes in which innovations take place is taken into 
consideration. 
 

 
Figure 1 - A multilevel model of innovation 
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2.2.1 Motivation to change 
 
What motivates a farmer to take a pathway rather than another one? And 
how do innovation policies motivate stakeholders to follow an innovation 
path coherent with a normative orientation towards sustainability? How 
do we develop knowledge systems that persuade producers in particular 
to move away from goals of a pure commercial nature which have known 
negative spillovers to move towards the provision of “public goods”?  
Conventional policy approaches often concentrate on economic 
incentives.  Indeed, the philosophy of agri-environment schemes has 
been built upon the result of negotiation between the civil society and the 
farmers representatives. The final result was that it is a must to 
compensate the farmers for additional costs of practices that deviate from 
those, which respond best to given market conditions. The present 
debate on the CAP reform takes again mostly as basic assumption that 
provision of public goods has a cost and that the farmers should be paid 
to provide them, if they are not rewarded by the market itself.  
Even when assuming that existing knowledge, when adequately applied, 
would allow to produce in a more sustainable way without incurring in 
additional costs, why should farmers decide to invest their time and their 
intellectual resources to learn new techniques and unlearn old ones? The 
evolutionary economics based innovation literature has shown how 
important is the burden of past decisions in the decisions about the 
future. Material and intangible investments lock-in actors into given 
innovation paths, even if these paths are clearly suboptimal. Even in 
presence of incentives to cover differential costs, farmers would incur into 
‘transition costs’ that imply investments in knowledge, organizational 
change and farming structures.  
It is for this reason that a demand-led approach to innovation may not 
work in case the policy goals require a deviation from existing innovation 
pathways. Demand-led approach presupposes coherence between the 
achievement of private and public interests, which is not always the case 
when the goal is the provision of public goods. The way to follow is the 
link between framing and motivation. 
Motivation is based on individual frames that are in a dialectic relationship 
with external – that is, embodied into institutions that provide incentives 
and sanctions – frames. When the set of incentives and sanctions 
change, behaviour will likely change. The capacity of an individual, or of a 
group, to resist to external framing and developing another one is related 
to the distribution of power in the system. Freedom of action, as in the 
Giddens’ theory, is enabled and constrained by external frames. 
Individuals act on the basis of external frames but at the same time have 
the possibility to change external frames through their action. 
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2.2.2 Framing: how the context influence actors  
 
In cognitive terms, frames are the “schemata of interpretation” that enable 
actors “to locate, perceive, identify and label” (Goffman, 1974, p. 21). 
Frames make individuals decide whether a given set of options represent 
incentives or sanctions, threats or opportunities, enabling or constraining 
action.  
We can see the difference between incremental and radical innovation 
under the framing lens. When a farmer adopts a new technical 
perspective (for example, converting to organic farming)  he or she 
undergoes a process of reframing of the way he lives and perceives his 
environment, of what ‘good practices’  and  ‘bad practices’ are. But then, 
he has to align his personal frame to external rules and constraints: 
markets, input availability, natural resources, social norms. To cooperate 
with others under a different frame requires a process of learning to 
create new patterns of interaction. The process of reframing and acting 
consequently is the very nature of innovation. 
Incremental / radical innovation are in a dialectic relationship. Radical 
innovators, often seen as “visionaries”, are those who break the rules, 
create new frames and turn them into new practices. Once a new frame 
has been established, there is the need to consolidate it through small 
steps, and then the speed and efficiency of first order learning processes 
becomes crucial. But when the context changes, or the system has 
reached its efficiency/effectiveness limits, a second order learning is 
needed. 
As Granovetter ( 1985) shows, a world where individuals respond only to 
financial incentives / sanctions is more the exception rather than the 
norm. Each of us belong to different networks, each of them has 
established rules of communication and behaviour, and consequently of 
learning. Belonging to different networks may be cause of dilemmas and 
anxieties, but it may also be a driver for innovation, as one can use the 
resources acquired in a network to succeed in another network. Likewise, 
one may have the energy to decide to detach from a network if there is 
the availability of another network that can welcome her. 
Apart from financial incentives / sanctions, there are several other drivers 
of reframing: regulations, technical standards, social norms and ethical 
commitment, politics, feeling of stress / crisis.. 
When a new regulation is issued, motivation to innovate is related to the 
expected sanctions in case of non compliance. But, as Leeuwis and Ban 
(2004) show with regard to the Nitrate Directive, a low level of social 
approval of a regulations may bring to scarce motivation to innovate, and 
vice versa.  In the case of environmental or quality standards, the 
reward/sanction is related to farmers’ interest to belong to a specific 
supply chain. In the case of social norms, rewards and sanctions have a 
higher moral character: the sense of belonging  to their own community 
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lead often the farmers to comply with norms that may diverge from purely 
profit-oriented approaches. The political sphere is another important 
driver of framing. Politics can open new perspectives and then bring to a 
revision of existing frames. The same applies for shocks, be they 
economic, social, natural. The shocks break ordinary routines, and create 
the pressure to reframe behaviour. 
Social movements are seen  as an important source of new frames. Their 
main role is related to the introduction of normative issues (environment, 
health, social justice, ethics etc.) into the public agenda. According to 
Elzen et al. (2010), framing is a process through which actors define 
problems, attribute causality and responsibility, and generally influence 
the meaning of issues or problems. Social movements frame problems in 
ways to enhance their salience and appeal to wider publics. This way 
they aim to shape the cognitive space in which issues are debated 
(Eyerman and Jamison, 1991) and influence public opinion, which then 
exerts pressure on policy makers. By this way social movement create 
“windows of opportunity” within the socio-technical regime by  influencing 
both the political sphere – opening opportunities for new regulation or 
different allocation of resources - and the public sphere – influencing 
people’s perception and judgment of facts and acts. They also influence 
individuals by providing alternative networks to which to connect.   
The influence of movements in the framing process is not just limited 
within the political realm. While traditional social movements are mainly 
interested in policy outcomes, O’Mahony and Bechky (2008; pp. 423-424) 
argue that more recently new emerging social movements are less likely 
to be interested in policy outcomes and more likely to contest cultural 
values and beliefs that can lead to the construction of alternative systems 
of production. For example the “slow food” movement (Pollan, 2007) and 
the craft movement (Walker, 2007) engage in creative, small batch 
production as a form of protest against mainstream industrial production. 
Furthermore, recent studies shows that movements engaged in 
production as mode of opposition are involved in networks of 
collaborators from different type of organizations such as firms, 
universities, communities etc. engaged in scientific and technical 
enterprises (Powell, Koput, and Smith-Doerr, 1996; Powell et al., 2004). 
In the SOLINSA project we will put particular focus on understanding the 
different frames of the stakeholders involved in the various LINSAs. This 
forms part of the context in which learning and innovation takes place, 
and by recognizing the differences, we will learn how framing and 
innovation interact. 
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3 SOCIAL LEARNING AND INNOVATION 
NETWORKS 

 
As stressed by Kroma (2006; p. 10), in developing a conceptual 
framework for understanding the management of change Röling and 
Jiggins (1998) have identified ecologically sound practices, learning, 
facilitation, networks and supportive institutions as important dimensions. 
These dimensions forward the view that sustainable agriculture move 
beyond just technological innovation and practices, which as argued 
earlier, is also a key element of AIS thinking (World Bank, 2006; 
Spielman et al., 2009; Klerkx et al., 2010).  In this framework “innovations 
are not the result of sophisticated projects but an accumulation of shared 
observations that  inform decision making and action in the realm of 
practice” (Tekelenburg et. al. 2002; p. 168).  Actors form ‘coalitions’, 
public private partnerships’ or ‘innovation configurations’, which in 
SOLINSA are called Learning and Innovation Networks for Sustainable 
Agriculture. 
The concept of Learning and Innovation Networks for Sustainable 
Agriculture (LINSAs) is linked to bottom-up and alternative initiatives that 
are not the outcomes of the implementation of top-down sophisticated 
and/or technological projects promoted by the formal AKS but, on the 
contrary, they emerge as a bricolage process (Garud and Karnøe, 2003), 
that progressively aligns in a more coherent assemblage, different 
projects and individual and collective initiatives, originated not just in the 
narrow agriculture environment, and most of them outside public funding 
and established policy frameworks. This does not means that they 
emerge fully outside the existing AKS and regime: also from within there 
may be people working on radical innovation, as pluralistic and 
heterogeneous AKS cater for different paradigms (Klerkx and Leeuwis, 
2008). 
 

3.1 Social networks and learning as micro process of 
innovation  
..what is stored in any one head in an organization may not be 
unrelated to what is stored in other heads; and the relation 
between those two (and other) stores may have a great 
bearing on how the organization operates. What an individual 
learns in an organization is very much dependent on what is 
already known to (or believed by) other members of the 
organization and what kinds of information are present in the 
organizational environment (Simon, 1991; p. 125) 
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There is a fundamental difference between individual learning and 
organizational learning. Organizational learning implies a degree of 
coordination among components of a network and the sharing of 
resources. For the purpose of this project, we have selected a body of 
literature that uses network approaches to (inter)organizational learning 
and innovation.  

Starting from a (social) learning approach to innovation, an increasing 
range of scholars  (Kroma, 2006;  Blackmore (2007); Blackmore et al 
(2007), Steyaert and Jiggins (2007), Schneider 2009; 2009a)   have tried 
to  establish links between the ‘micro’ innovation processes and the 
‘macro’ conditions for change. Actor-network theories (Latour 1984, 
Callon 1986), Giddens’ theory of structuration (Giddens 1984), Foucault 
theory of “governamentality” (Foucault 1972), Granovetter’s theory of 
embeddedness of economic action (Granovetter 1985) are increasingly 
taken into consideration in these approaches.  
Innovation processes involve a great deal of stakeholders both as 
beneficiaries of innovation and as agents of innovation. The Actor- 
network approach can help us to understand the micro-dynamics of these 
processes. A network can be seen a relational pattern through which 
flows of resources occur. Resources are both material and intangible. 
The efficiency and the effectiveness of networks is then measured as 
capacity of a network to produce, exchange, keep resources such as 
knowledge, technology, raw materials, funding, and political support 
(Cook and Whitmeer, 1992; Benson, 1975; Kash and Rycroft, 2002; 
Pittaway et al., 2004).   
Knowledge is one of the most relevant resources circulating in networks. 
Information turns into knowledge through learning, an activity of 
evaluation, classification, storing and mobilization of given information 
that allows individuals to improve their practices.  As Gregory Bateson 
(1972, p.283) says, “The word ‘learning’ undoubtedly denotes change of 
some kind. To say what kind of change is a delicate matter’’. This change 
is first of all in the mind of people as an effect of elaboration on given 
information and exposure to new information. On this regard it is always 
related to a relation with the environment. In most of the cases, this is 
done in interaction with others through linguistic and non linguistic 
processes: learning has an intrinsic social dimension.  
Learning is then related to the capacity to establish an efficient and 
effective relation with the (social) environment. Learning, therefore, can 
be  defined as a change in the state of the mind which broadens the 
capacity of action of an actor in the world. 
We can identify the following properties that make network an efficient 
way to innovate in comparison with hierarchical models. 
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Table 1 - Properties of social networks 

Property Description 
Connectivity Each node has the possibility to link up – directly and indirectly - to 

a great number of other nodes. In the hierarchical mode, 
communication with others is strongly restricted. 

Interactivity Communication among nodes is a two ways communication 
(includes feed-backs or retro-actions). In hierarchical modes, 
unidirectional communication prevails. 

Embeddedness Each node of the network belongs to multiple networks, allowing 
the circulation of resources from one network to another. 
Hierarchical modes ‘close’ or strictly regulate interaction with the 
outside. 

Diversity A network form is based on the autonomy of the nodes. Nodes’ 
diversity is then much higher than in hierarchical modes. This 
diversity increases the flows of resources in the network. 

Weak relations Most of network’s relations are not codified, so they are flexible 
enough to adapt to the a changing context. 

 
A basic tenet of this approach is that people act on the basis of meanings 
they give to the information they receive from the environment. To 
coordinate their actions, members of a society need to share a set of 
meanings. Meanings, in turn, are created through social interaction 
mediated by language (Habermas, 1984; Searle, 1995; Berger and 
Luckmann, 1967). To be more precise, meanings are negotiated, as 
different actors give different meanings to the world; through social 
interaction, the individuals’ views of reality converge. There are 
evidences that the longer the interaction, the bigger the degree of 
convergence. In this perspective, ‘objectivity’ is the result of a full 
convergence of meanings.  
A network perspective allows the analysis of the relationships between 
the patterns of interaction and production of meanings. Fuchs (2001) 
states that the degree of objectivity of social representations depends on 
the degree of ‘closure’ of the networks, which have produced them. “Tight 
networks” produce strongly agreed social representations, while “loose 
networks” produce highly unstable social representations.  
Isolated social networks tend to strengthen social bonds. This facilitates a 
trustful relationship, that lets the information circulate. At the same time, 
they develop highly objectified meanings, which restrict innovation 
outside given codes.  
These properties highlight a trade-off: close networks accelerate 
processes of learning as they reduce negotiation of meanings, but at the 
same time restrict the range of learning. This explains, for example, the 
trade off between specialization and knowledge integration: specialization 
is an efficient way to learn a restricted number of problems within a small 
community, while integration sacrifices depth of knowledge to gain a 
broader understanding. 
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The size and the shape of the networks affect how the communication is 
performed, and consequently the distribution of power. Within social 
networks, the relative position of each node can determine the 
distribution of power among the components, and actors try to and actors 
try to enlarge resource bases by establishing coalitions with other nodes, 
that is creating smaller networks with more objectified meanings.  
As we know, most actors belong to different networks, and their identity, 
values, norms and actual behaviour are mediated by these belongings. 
Concrete choices depend on compromises between values, needs, 
constraints, compulsions. Belonging to different networks, actors may be 
exposed to different frames, that imply different ways of behaving and 
thinking. A shift from a paradigm to another can be seen as a 
‘detachment’ from a network and an ‘attachment’ to another one. 

 

 
Figure 2 - Multiple identities and networks 

(Source: from In-SIGHT wp1 report) 

Latour and Callon broaden this approach by considering hybrid networks 
that is networks involving non-humans. Material and intangible objects 
enable and constraint action, and most of learning activities has to do 
with production of material and immaterial objects. Material and 
immaterial objects add to learning a further dimension, as they objectify 
knowledge into languages, routines, “artefacts”, which give knowledge 
continuity in space (with the possibility to circulate) and in time (with the 
possibility to be transmitted from generation to generation). 
How is knowledge distributed as an effect of social interaction? We may 
identify a range of possibilities between the axis of concentration of 
knowledge social interaction. 
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Table 2 - Distribution of knowledge as an effect of social interaction 

Concentration  
of knowledge 

Social interaction 
Low High 

low Social dispersion / 
occasional encounters 

Communities of peers 

high Individual application to 
specific tools 

Biopiracy, extractive social 
research 

 
In the well studied process of bio-piracy, for example, local knowledge is 
‘extracted’ from indigenous people and appropriated by organizations. In 
a specular pattern, knowledge created through social interaction is 
equally distributed among components of a network. Internet 
communities among peers are very close to the last pattern. 
When knowledge produced through social interaction is distributed 
among those participating to the interaction we can talk of social learning. 
In this case, knowledge is a common good which facilitates coordination 
of action. Language is one of the clearest examples of social learning: a 
common knowledge of linguistic skills helps people to communicate, and 
therefore to exchange information or to do things together. 
The social dimension of learning has a high impact on innovation: there is 
a big difference between learning how to use a new tool having only the 
written instructions (or even not having them) and having the possibility of 
exchanging information with others using the same tool. 

3.1.1 Innovation and networks 
 
Empirical evidence shows that more and more innovation occurs in 
networks (Powell and Grodal, 2005).  Networks provide the possibility to 
actors to find ‘complementary assets’ to their ‘core capabilities’ (Kash and 
Rycroft, 2002), as usually actors do not possess all the needed resources 
for innovation. In fact, the network form seems to be the most suitable to 
benefit from the increasing diversity of sources of knowledge and their 
social distribution. Networks can connect individuals and organizations, 
and can improve information diffusion, resource sharing, access to 
specialized assets (Powell and Grodal, 2005).  
Networks are considered an intermediate pattern of interaction between 
markets and hierarchies. Markets, in the standard economic theory, are 
places where exchange occurs only through on the basis of prices. On 
the contrary, hierarchies strongly regulate  - and limit -  interaction 
between actors. If we assume that there is a continuum between market 
and hierarchies, networks can assume a huge diversity of forms, 
according to the type of ties established (strong ties are highly regulated, 
weak ties are loosely regulated) or according to the level of formalization 
of ties (informal / contractual).  
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Taking the view on innovation  as  ‘effective reformism’ (Roep et al., 
2003; Klerkx et al., 2010), it is important to consider the  ‘voluntaristic 
view’ of networks. Related to the previous section, in the analysis of 
innovation networks, a rather deterministic, structuralistic and static 
analysis  can been applied, which emphasizes the role of the 
embeddedness of actors in terms of network density and centrality and 
the relationship with innovation success, and which often has  a limited 
focus on only a number of ties (often a dyadic view) (Gilsing et al., 2007).  
The ‘voluntaristic view’ of networks  is about exploring how actors shape 
their network in view of achieving their strategic aims and adapting it 
constantly to the requirements of the different partners (Gilsing et al., 
2007; Kash and Rycroft, 2002; Pittaway et al., 2004). Such networking  
for innovation is about establishing relationships that are conducive to 
innovation and which are negotiated in an ongoing communication 
process (Engel, 1995; Leeuwis, 1999; Swan and Scarbrough, 2005). In 
relation to ideas on ‘lock-in’, and ‘strong ties’, and ‘weak ties’,  it is 
important to note that the structuralist perspective and the voluntaristic 
perspective are closely related: the embeddedness within a network also 
determines how actors will shape their voluntaristic support network.  
Voluntaristic innovation networks constantly have to balance between 
openness (exploiting weak ties), and closure (capitalizing upon strong 
ties), and informality and formalization. Operating in innovation networks 
is thus not easy, and several challenges, dilemmas, and paradoxes for 
innovation network management exist in this respect (Gilsing and 
Duysters, 2008; Håkansson and Ford, 2002; Pittaway et al., 2004; 
Dhanaraj and Park, 2006). These concern: 
- Balancing new relationships and existing relationships, i.e. balancing 

openness (exploiting weak ties) and closure of the network (fostering 
strong ties). The paradox here is that “the network as a resource 
constellation creates inertia that limits innovation, but it also creates a 
firm basis from which developments can take place”. Hence, there 
needs to be a form of ‘dynamic stability’ . 

- Determining the most appropriate way of interacting with other 
organizations.. Understanding and managing perspectives of other 
parties is key in networks. Very different perspectives of different 
network partners on the nature and form of the cooperation may lead 
to conflicts that, if not properly addressed, may result in network failure  

- Balancing informal and formal relationships. Often, innovation 
networks combine both formal (hierarchy, contractual agreements) and 
informal interaction mechanisms (such as trust), often in a cyclical 
pattern . Organizations need to manage the paradox that they need to 
develop their position in the network to reap the benefits, but that total 



  22 

control of the network by one firm may be counterproductive as it 
undermines the informal basis of network cooperation.   

4 ORGANIZATIONAL DIMENSIONS OF 
LEARNING AND INNOVATION 

 

4.1 Learning as boundary work 
 
The dialectic between weak/strong and informal/formal ties generate an 
internal/external dynamic which are the basis of the relevance of 
networks to innovation and learning. Networks, as said above, are 
relational patterns that allow to exchange resources.  
Learning and innovation occur as exposure to new information. Exposure 
“..creates an environment in which ‘ creative abrasion’, the synthesis that 
is developed from multiple points of view, is more likely to occur” (Powell 
and Grodal, 2005, p. 59). 
Wenger considers communities of practices as relevant loci of learning. 
In recent years, the concept of Community of practice (CoP) has broadly 
spread literature on innovation, learning and knowledge management 
and organization as analytical framework and as tool to intervene in 
thinking and operating in processes of learning and knowledge 
generation in practice (see Amin and Roberts, 2008).  
The SOLINSA project focuses on the CoP model of social learning, that  
is specifically centred on the interaction between knowledge, practice and 
social structures. Learning through a CoP is viewed primarily as a 
process of social construction and knowledge sharing, rather than a 
process of knowledge transfer (Morgan, 2010).  
Learning is linked to an outside/inside dynamic both at individual and at 
collective/organization level, and looking at this dynamic it is possible to 
distinguish between learning in the sense of absorbing existing 
knowledge from others and learning in the sense of discovery or 
invention (Nooteboom, 2006). As highlighted in the CoP theory, on one 
hand learning occurs as progressive process of knowledge convergence 
inside an organizational space (absorbing existing knowledge), as for 
instance a community of practice. On the other hand learning occurs as 
exposure to new information and thence the need to interact with the 
outside (knowledge as invention or discovery).  
CoPs are “groups of people informally bound together by shared 
expertise and passion for joint enterprise” (Wenger and Snyder, 2000; p. 
139) (see Appendix).  In other words, CoPs are characterised by informal 
and strong ties. Three proprieties define a community of practice: 

- Mutual engagement, 
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- a joint enterprise, 
- a shared repertoire (Wenger, 1998; 72). 

 
According to Wenger (1998; pp. 72-83) a CoP is not just an aggregate of 
people, membership in a CoP is a matter of mutual engagement. What 
transforms mutual engagement into a CoP that functions, is a certain 
level of coherence, that should be no taken for granted but it requires 
specific dedicated work; even though participants of a CoP share a 
practice, the specific coordination necessary to do things together 
requires constant attention. The work of what Wenger calls “community 
maintenance” is thus an intrinsic part of any practice. 
The second characteristic of a CoP is the negotiation of a joint 
enterprise (Wenger, 1998). The enterprise that keeps a CoP together is 
the result of a collective process of negotiation that reflects the full 
complexity of mutual engagement. As mutual engagement does not 
require homogeneity, equally a joint enterprise does not mean agreement 
in any simple sense. The enterprise is joint non in that everybody 
believes the same things or agrees with everything, but that it is 
communally negotiated.  
The third  characteristic is the development of a shared repertoire. In 
their mutual engagement in a shared practice, participants of CoPs 
create resources (actions/participation and artifacts/reification) for 
negotiating meaning . The assemblage of these very heterogeneous 
resources is defined by Wenger (1998) shared repertoire and it includes: 
routines, words, tools, ways of doing things, stories, gestures, symbols, 
genres, actions or concepts that the community has produced or adopted 
in the course of it existence, and which have become part of its practice. 
Development of a CoP brings to knowledge convergence and social 
learning within an (informal) organizational space. Novice move from a 
position of “legitimate peripheral participation” to the core of an 
organization through a learning process through interaction with the 
experts. Novice acquire competence through practicing and interacting. 
All members of a CoP benefit from the diversity of the knowledge and 
motivation of other members. Strong ties within a network allow easy 
communication, sharing of resources, coordination of action. In such 
contexts, collective problem solving and opportunity taking may be fast 
and effective. 
There is a limit to the potential of learning within Communities of practice. 
Community maintenance implies a definition of a ‘inside’ contrasted with 
the ‘outside’. When competence and experience are too close, if they 
always match, there is no more space for learning. In this case practice 
looses it dynamism and progressively becomes stale. Conversely, if the 
experience and practice are too disconnected, if the distance is too grate, 
because of an incomprehensibility not much learning is likely to take 
place either. Thence, according to Wenger (2000) learning is maximized 
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at the boundaries where a generative tension between competence and 
experience is generated (fig. 3).   
 

 
 
 
 
Progressive convergence between competence and practice deepens the 
expertise of the participants, but close networks can become hostage of 
their culture, defensive, closed in and oriented to their own focus. 
Boundaries should be not understood just in terms of separation and 
disconnection but as “places where perspectives meet and new 
possibilities arise. Radically new insight often arise at the boundaries 
between communities” (Wenger, 1998; p. 233-234). Interactions among 
different practices involve boundary processes (Roberts, 2006; p. 631) 
that regard: brokering, boundary objects boundary interactions and cross-
disciplinary projects. (see Appendix). 

4.2 Learning and innovation as a cycle of participation and 
reification 

 
Several authors have put into evidence the connections between network 
theories and organizational learning studies. In Wenger approach (Figure 
4), negotiation of meanings and experience of the world are the basic 
processes through which learning occurs. As we have seen above, these 
are also the activities occurring when interacting into (actor) networks.  In 
the practice-oriented view of knowledge and learning, meaningfulness is 
central, because of people engage with world through experience of 
everyday life by giving meaning. Knowledge can be understood as a 
collection of interconnected ‘schemes of interpretation’, a fluid mix of 
framed experiences, values, contextual information and expert insight 
that we can mobilize to give meaning to particular situation (Leeuwis and 

Figure 3 - Learning at boundaries 
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Van den Ban, 2004, p. 94; Eshuis and Stuiver, 2005; p. 138; ). As stated 
by Nooteboom (2000; p. 71) “people perceive, interpret and evaluate the 
world according to mental categories (or forms of thought, frames or 
mental models) which they have developed in interaction with their 
physical and their social/institutional environment”. Even if the 
engagement in practice have patterns, the production of meaning is not a 
mechanical realization of a routine or a procedure but it is a constant 
process of what Wenger (1998; p. 52 ) calls “negotiation of meaning”, a 
process of continuous extending, redirecting, dismissing, reinterpreting, 
modifying or confirming anew meaning (p. 52). This dynamic and 
productive process relies on continuous interaction, and is essentially 
historical and contextual. Negotiation of meaning emerges from the 
fusion between participative and reificative processes among people. 
According to Wenger (1998) participation and reification cannot be 
considered in isolation: they come as a pair. They form a unity in their 
duality (fig. 4) 
 

 
Figure 4 - The cycle of participation / reification  

(source: Wenger  1998; p. 63) 

Wenger uses the term participation3 to highlight, as Contu and Willmott 
(2003) observe, that actors may be excluded from interaction. In other 
words, Wenger underlines the power dimension of learning, as in order to 
learn one has to be member of a network, and someone can have the 
power of including / excluding others from this process.  

                                            
 
3
 Participation refers to “a process of taking part and also to the relations with others that 

reflect this process”. In this sense participation refers both action and connection/interaction. 
Wenger (1998) uses the term participation to describe the social experience of living in the 
world in terms of membership in social communities and active involvement in social 
enterprises. Thence, participation is never individual but it is always a personal and social 
action. If participation entails with membership, it is consequently characterized by the 
possibility of mutuality, which does not entail equality but mutual recognition.    
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The use of the concept of participation then distinguishes communication 
within the community and outside the community. Within the community 
participants feel a sense of membership, which implies duties and rights, 
and the quality of interaction is characterised by mutuality, a given for 
granted attitude to cooperate. We can suppose that members of a 
community have a lot of shared frames, and therefore communication is 
much more fluid and coordination of action more rapid and efficient. 
The other step of the process of learning is reification4. As we have said 
above, learning is a change in the state of the mind with clear 
implications for action. Possibility to accumulate knowledge is given by 
the possibility to consolidate new knowledge into objects that make 
knowledge circulate and transferred in space and in time. Wenger makes 
some examples of the outputs of reification: monuments, forms, 
documents, instruments, points of focus, etc. 
To analyse the effectiveness and efficiency of learning processes it is 
important to acknowledge that there is a tension between participation 
and reification: too much participation would bring to a waste of energies, 
while too much focus on reification would reduce the capacity to innovate. 
If we refer to the distinction between incremental and radical innovation 
above proposed, we may say that radical innovation requires a higher 
ratio participation / reification, while incremental innovation, based on 
already established frames, has a much higher reification ratio. This 
approach has also implications for evaluation of learning practices and of 
innovation policies: too much focus on outputs may restrict capacity of 
innovation. 
 

4.2.1 How to analyze learning and innovation: boundary objects 
 
If we analyze the process of participation/reification through the lens of 
actor-network analysis, as Star and Griesemar (1989) do, we observe 
that negotiation occurs over objects (material and immaterial) that 
connect different social worlds – and, we may add, different frames. 

                                            
 
4
 Reification refers to the “process of giving form to our experience by producing objects that 

congeal this experience into ‘thingness’”. This process of “making into a thing” should be not 
narrowly understood in terms of materiality, but it refers to the production of congealed forms 
that are able to represent a practice, which include abstractions, tools, symbols, stories, terms 
and concept. Reification is the creation of points of focus around which the negotiation of 
meaning is organized. According to Wenger (1998; p. 59) reification covers “a wide range of 
processes that include: making, designing, representing, naming, encoding, and describing, as 
well as perceveing, interpreting, using, reusing, decoding, and recasting. And it can take a great 
variety of forms: an abstract formula or a concrete truck, a small logo or a huge information –
processing system, a simple word jotted on a page or a complex argument developed in a whole 
book” . 
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These objects are characterised by interpretive flexibility, so that they 
allow communication even when people participating have very different 
goals, opinions, worldview. These objects are named boundary objects.  
Star and Griesmar identified four types of BO: 
- Repositories: these are “objects indexed in a standardize fashion” 

(e.g. library, museum, database etc.) which have the advantage of 
modularity, individuals can borrow for their own purpose; 

- Ideal type: this is an abstract – “ideal types arise with differences 
in degree ob abstraction” - and vague form of description that “in 
fact does not accurately describe in details on any one locality or 
thing” (e.g., diagram, altas, etc.) and therefore they are locally 
adaptable;  

- Coincident boundaries: These are “common objects with the same 
boundaries but have different internal contents” depending on the 
interests and perspectives of each party; 

- Standardized forms: these are “boundary objects devised as 
methods of common communication across dispersed works 
groups” Star and Griesemar referred to the concept of “immutable 
mobiles” introduced by Latour (1987) to describe objects, 
representations or processes that remain unchallenged when 
moved between different cultural settings, usages, or locations, the 
immutability refers to the fact that the objects, representations or 
processes that will retain information even when moved, 
transported or translated elsewhere.  

 
According to Wenger (1998, 2000) the BOs can take the forms of: 
- Artifacts: Such as tools, documents or models. 
- Discourses: Common language that allows people to communicate 

and negotiate meanings across boundaries. 
- Processes: Shared processes, including explicit routines and 

procedures, allow people to coordinate their actions across 
boundaries. 

 
A number of agricultural innovation studies already explicitly refer to 
the importance of creating boundary objects ( Schneider et al., 2009; 
Goldberger, 2009; Klerkx et al., 2010; Bos, 2009; Jakku and 
Thornburn, 2010). 

 

4.2.2 Forms of organizational learning:  CoPs,NoPs,Constellations of practice, 
WoIPs 

 
As argued by Amin and Roberts (2008; p. 355)) the original definition of 
CoPs referred to a relatively stable communities of face-to-face 
interaction between members working in close proximity to one another, 
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in which identity formation through participation and the negotiation of 
meaning are central to learning and knowledge generation.  
According to Amin and Roberts (2008) CoP as keyword and for a new 
thinking on learning and knowledge generation has become an umbrella 
term5 under which social practices of all kinds in all sorts of collaborative 
setting and all manner of learning and knowledge outcomes are 
becoming folded together into one undifferentiated form. 
While an excessive dilution of the concept of CoP – especially referring to 
the “community” part – to all kinds of organizational forms makes it 
meaningless, at the same time the restrict interpretation of CoP in terms 
of small, tight-knit groups of people working together, restrains the 
potentialities of CoP as analytical framework to understand organizational 
forms arranged in processes of knowledge generation and situated/social 
learning. CoP refers to interdependent practitioners who share and 
coordinate practice and have implicit responsibility for the reproduction of 
their community. But most practices are shared by more than local 
practitioners. Not all practice is local. In many areas, the practice is 
shared widely among practitioners, most of whom will never come into 
contact with one another (Duguid, 2005; p. 113).  
Roberts (2006), for instance, refers to a study of communities of practice 
in a high-technology firm, conducted by Teigland (2000) who identified 
the importance of Internet communities that exhibited many of the 
characteristics of communities of practice but the individuals involved 
have typically never met. Furthermore, in the CoP, its members not only 
have a practice in common but they coordinate that practice with one 
another, but it may be happen that sharing a practice do not automatically 
lead to a direct and systematic coordination. And yet these people 
involved in the same practice are capable of sharing a large amount of 
knowledge.  
Brown and Duguid (2001), thence, have introduced the concept of 
network of practice (NoP) to designate the collective of all practitioners of 
a particular practice.  NoPs (of which CoP is a subset) have the same 
features as CoPs (sharing a practice, mutual engagement, joint  
enterprise and shared repertoires) but the may have a weaker ties, and 

                                            
 
5 Literature reviews on CoPs (Murillo,2010; Amin and Roberts, 2006; Cox, 2005) have shown 
that in recent years the concept of CoP has become very popular in several academic fields, 
however the usage of the term is very diverse (Cox, 2005). Both academics and practitioners 
have interpreted and adapted the concept in many different ways (Murillo, 2010) and the use of 
the term has become imprecise (Amin and Roberts, 2008; p. 355). According to Murillo (2010) 
and Cox (2005), the explanation of these divergences relies in the ambiguity of both the terms 
“community” and “practice”. As Wenger (1998) himself argues “calling every imaginable social 
configuration a community of practice would render the concept meaningless. On the other 
hand, encumbering the concept with too restrictive a definition would only make it lee useful” 
(p.121). 
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they do not necessarily share a spatial intimate proximity. In NoP, 
practice creates the common substrate but the term network suggests 
that relations among networks members are significantly looser than 
those within a community of practice (Brown and Duguid, 2001; p. 205).  
To overcome the limits of CoP in terms of closeness  of community, 
Wenger (1998; p. 127) himself has introduced the concept of 
constellation of practices which are conceptualised as broader 
organization configurations  which emerge from relations of continuities 
across different CoPs  
In agricultural studies, Oreszczyn et al (2010) have adopted the CoP 
perspective to analyze framers’ engagement with and learning about 
agricultural innovation. The authors found that farmers may be more 
accurately be described as a NoP rather than CoP because of the 
specific distributed nature of agriculture:     
- Farmers do not have a strong formal organizational framework; 
- They are not a "localised thickening" of enterprises but a they are 

physically dispersed in vast rural territories;  
- They share a practice but they may do not directly and 

systematically coordinate practice; 
And yet, farmers shared identity and the aspects of the practice they 
share such as mutual engagement and shared repertoires bind their 
network together (Oreszczyn, 2010; p. 410) 
Furthermore, agriculture innovation and learning does not occur primarily 
in the interaction between farmers but “other people and organisation 
who are not farmers contribute the learning and knowledge management 
of individual farmers” (Oreszczyn, 2010; p. 410), which resembles 
findings from many earlier studies (Gielen et al., 2003; Sligo et al., 2005; 
Solano et al., 2003; Van den Ban, 2000). They are part of  
heterogeneous web of different kind of actors, not just famers, but 
centered around farming, engaged in different roles and practices. 
According to Oreszczyn (2010; p. 410)  farmers are part of a wider “web 
of influencers on practice” that influence “farmers’ practices rather than 
only influencing their views and attitudes” .  
Furthermore, when following the ideas of AIS thinking on the importance 
of different types of actors (farmers, traders, input suppliers, civil society 
organisations, research, advisors, policy makers etc.) and following the 
idea of voluntaristic innovation networks as ‘support networks’ for 
innovation (section 3.1) , one could argue that these other actors are not 
just influencers of farmer innovation, but co-producers of innovation.  This 
implies that they display great heterogeneity in practices, do not 
necessarily have a shared repertoire, but do have mutual engagement 
and joint enterprise.  But differences in norms, values, worldviews, 
interests, likely make their cooperation not something that automatically 
works well. This implies that although the concept of NoP is relevant and 
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can be applied to LINSA, it should be taken into account that the 
collaboration in this network will involve contestation and negotiation 
(Leeuwis, 2004; Wiskerke and Roep, 2007;  Schneider et al., 2010; 
Klerkx et al., 2010).  The former implies, also following the ideas on 
effective reformism, that LINSAs also need to negotiate at different 
interfaces with their institutional environment to resolve uncertainties, 
obtain resources, and force change (Klerkx et al., 2010). This implies that 
the view of LINSAs as NoPs should not be romanticized (see also section 
4.7). 
 

4.3 Creating innovation environments: the importance of 
boundary organizations  and brokers 

 
The concept of boundary organizations has been introduced by Guston 
(2001) to describe organizations that they exist at the frontier and play a 
mediating role between the two relatively different social worlds of politics 
and science. In the same fashion Miller (2001; ) uses “boundary 
organizations to refer to those social arrangements, networks, and 
institutions that increasingly mediate between the institutions of "science" 
and the institutions of "politics" politics"-understood as labels for distinct 
forms of life in modern society”. According to Guston (2001), like 
boundary objects sit between two different social worlds, such as science 
and nonscience, and they can be used by individuals within each for 
specific purposes without losing their own identity, boundary 
organizations facilitate the collaboration and the alignment of divergent 
interests of science and politics by maintaining distinct lines of 
accountability to each world. They serve as a bridge between different 
social world that allows the accommodation of varying interests of parties 
by providing a mechanism that reinforces collaboration and convergent 
interests while allowing divergent ones to persist (O’Mahony and Bechky, 
2008).  
Franks has broadened the definition and (2010; p. 286) defines boundary 
organizations as: “organizations which mediate between different social 
worlds and communities to bring people on either side of a boundary 
together to increase mutual understanding of one another's perspectives, 
capacities and needs while allowing individuals within the organization to 
remain within their respective professional boundaries and to maintain 
their responsibility to their different constituencies”. This definition, which 
goes beyond looking narrowly at the science policy interface, but acting 
as a systemic intermediary (Van Lente et al., 2003), resonates with 
concepts such as innovation intermediaries and innovation brokers 
(Howells, 2006; Klerkx and Leeuwis, 2009). Innovation intermediary is 
defined as “An organization or body that acts as an agent or broker in any 
aspect of the innovation process between two or more parties. Such 
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intermediary activities include: helping to provide information about 
potential collaborators; brokering a transaction between two or more 
parties; acting as a mediator, or go-between, bodies or organizations that 
are already collaborating; and helping find advice, funding and support for 
the innovation outcomes of such collaborations” (Howells, 2006: p. 720).  
The provision of innovation intermediation functions may be more or less 
central to an organizations’ identity, and it may often not be their primary 
role ((Howells, 2006). As Howells (2006) states “Organizations providing 
intermediation functions do not solely or even wholly restrict themselves 
to intermediary functions, but also cover more traditional contract 
research and technical services which involve no third-party type 
collaboration”. For example, Pittaway  et al. (2004) found that science 
partners do play an important role as independent network brokers and 
intermediaries within business networks.  There are also specialized 
organizations which focus on brokering, so-called ‘innovation brokers’ 
(Klerkx and Leeuwis, 2009).  Apart from an external organization fulfilling 
innovation brokering functions as a ‘third party’ , the literature also 
provides examples of persons within (large) organizations fulfilling such 
intermediary roles as ‘broker’ or ‘boundary spanner’ because they 
possess certain natural brokerage positions in the structure and the 
necessary bridge building qualities and competences (see e.g. Swan et 
al., 2002; Burt, 2004; Fleming and Waguespack, 2007).  In recent studies 
of social learning and innovation in agriculture, the importance of 
recognizing and using these actors has been acknowledged (Schneider 
et al., 2009; Klerkx et al., 2009; Kristjanson et al., 2009; Klerkx et al., 
2010; Leeuwis and Aarts, 2011). 
 

4.3.1 The dark side of the moon: the economic  analysis of proprietation and 
stratification of knowledge and learning  

 
The  (sociological) literature on (social) learning emphasises the social 
dynamic of knowledge – learning, networking, tying actors together in 
movements, various forms of collaboration. This is true and often leads 
the learners towards anticipated goals. The sociological vision 
emphasises the role of tacit knowledge, social interaction, embedded 
innovations and their conformity with local conditions as well as wider 
sustainability objectives. But this may lead to a tension between 
sociological and economic approach to knowledge and learning. In fact, 
on the other hand, we know that the current world is increasingly divided, 
fragmented and unequal. The forces of social stratification, segregation 
and exclusion get even harsher and stronger. And knowledge is a part of 
stratification game. It divides actors, splits farming systems, fragments 
rural structures, interrupts food chains, ruin ‘romantic initiatives’, like 
some LINSAs. Knowledge has its ‘dark sides’ as well.  
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The sociological perspective on social dynamics of learning, knowledge 
co-production and innovation provide a very powerful theoretical and 
methodological framework through which understand the way how 
multiple learning groups, networks and institutions learn together. One 
way to conceptualise this social dynamics would be to categorise in three 
elements:  

- social capital (essentially trust) vis-à-vis institutional efficiency;  
- spatial proximity vis-à-vis learning at distance through new tools of 

communication and international exchange; and  
- embeddedness of LINSAs in socio-cultural context vis-à-vis 

openness of LINSAs to global agenda (e.g climate change, 
Innovation Union strategy etc) (i.e. structural embeddedness 
influences networking flexibility- see section 3.1). 

- Learning within an NoP as a ‘support network’, vis-à-vis this NoP 
having internal struggles and struggles with its institutional 
environment.  

The sociological analysis would bring to findings how informal groups of 
persons from multiple sectors including farmers, scientists, food industry, 
research funders etc. work together for sustainable innovation in 
agriculture; how social dynamics of learning unfolds really.  
But, the analysis of the social dynamic of knowledge production, learning 
and innovation should not omit this ‘other side’ of knowledge, and looks 
also in terms of neo-Marxist analysis of knowledge-propriation, 
estrangement and segregation. Farmers (and rural dwellers) who do not 
have proper education or access to information, advice, and life-long 
education, are likely to be put aside from modernisation streams, smart 
technologies, bio-economy initiatives, green-growth solutions etc. 
Definitions and practices of sustainable agriculture can be also grabbed 
and propriated by minority of smart-knowledge companies and 
conglomerates like the land resources are grabbed in many places in the 
World including Eastern Europe. Furthermore, the agricultural knowledge 
systems are quite fragmented in our countries, there are substantial 
divides between the elements of AKS, most notably between public (or 
quasi-public) advisory services and industry consultancy, but also 
between high-tech companies and ‘ordinary farmers’. While the 
sociological lens is strong at identifying integrative mechanisms of 
learning, its social dynamics, economic analysis can better discover 
weaknesses of AKS, divides in knowledge production and use. 
The neo-Marxist analysis provide a critical perspective more closely at:  

- social-class;  
- power, and  
- stratification aspects of knowledge.  
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How much the farmers pay for knowledge? How much it actually costs 
‘wrapped’ in lucrative advice of technology companies? Who sells 
knowledge and for what purpose? How much the farmer at the end pays 
for industry of ‘smart-businesses’ produced advice if environment gets 
damaged, farms go bankrupt and rural population is expelled?  
In other words – from conceptual standpoint there is eternal strife 
between romantic sociological vision of knowledge production and 
exchange and economic analysis of capitalist knowledge production, 
distribution and propriation. It is obvious that in capitalist system 
knowledge is produced and controlled very much for the sake of 
‘individual profit’ of research institutes, bio-technology companies and 
even universities which act as ‘academic capitalists’.  
Perhaps, solution for efficient LINSAs is the right balance between social 
and economic processes of learning and innovation. We may 
hypothesise that if such balance is achieved LINSAs can contribute to 
both competitiveness and sustainability of agriculture. 

4.3.2 Implications of thinking of LINSAs in terms of CoP and NoP for AKS 
 
For second order change in agricultural innovation and  rural 
development, taking an innovation systems perspective, it is necessary 
for AKS institutes to have the capacity and institutional manoeuvring 
space to become involved as a partner in heterogeneous LINSA, where 
they act as co-producers of knowledge and facilitators of multi-actor 
interaction. They should do this with a strong demand-driven service 
provision orientation. Taking in mind the perspective on AKS as pluralistic 
market driven systems, this implies that there should be a good fit 
between ‘demand’ and ‘supply’ of innovation support services, and 
overall there should be good interaction in the AIS.  Given the notion of 
co-production of knowledge and innovation, as Sarewitz and Pielke 
(2007: 7) argue, a strict delineation in demand and supply categories 
cannot be understood as “conceptually discrete or fully coherent”. As 
these authors argue, “while notions of ‘supply’ and ‘demand’ may embody 
considerable complexity, they also represent something real and 
recognisable: on the one hand, people conducting research that has 
been justified in terms of particular societal outcomes, and on the other, 
people making decisions aimed at contributing to those outcomes”. This 
implies that innovation policies should be aimed at creating conditions for 
systemic interaction, thus enabling interaction between AKS actors, and 
AKS actors and other stakeholders in the innovation system, addressing 
all as knowledge providers and knowledge recipients (Smits and 
Kuhlmann, 2004; Van Buuren and Eshuis, 2010). In practice, this entails: 
- Developing the capabilities of actors in AKS and farming, at both the 

demand side and the supply side.  
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- Creating enabling conditions for people to interact, i.e. taking away 
blockages of an institutional kind (e.g. ways of working, incentive 
systems, cultural differences, rules and regulations) and financial 
(incentive systems, financing systems) 

- Creating common and shared visions in the AKS and AIS, and making 
sure that the negotiations on these visions are well facilitated, and that 
mediation takes place in cases of conflict. 

The shift to interactive models of knowledge production and views on 
innovation as a systemic activity and seeing LINSA as CoP and NoPs  
has implications for the roles of researchers and advisors.  
As regards research, there is growing agreement that transdisciplinary 
research is an appropriate form of research when searching for solutions 
to ‘real world problems’ with a high degree of complexity, uncertainty and 
controversy (Rist, 2007; Pohl and Hadorn2008). Hirsch Hadorn et al 
(2006) argue that transdisciplinary research is especially appropriate in 
cases where not only system knowledge (e.g. understanding of how the 
agricultural knowledge systems work), but also target knowledge (e.g. 
values that are showing where to go) and transformation knowledge (e.g. 
measures that are conducive to changing the direction of a system) are 
needed. Our hypothesis is that the shift to systemic approaches to 
innovation can be supported through transdisciplinary knowledge 
production, i.e. a process of joint production of knowledge and joint 
definition of the underlying norms and interpretive patterns of knowledge 
spanner’.  Transdisciplinary research assumes that knowledge is 
generated in particular contexts of application in interactive way. By doing 
so, defining the ‘context’ itself already implies bringing together different 
perspectives, types of knowledge and interests, and encouraging and 
facilitating dialogue between different actors (Rist et al. 2007; Tovey, 
2008). In other words, transdisciplinary research aims at the co-creation 
of knowledge through network building and social learning between all 
the actors involved (Schneider et al. 2009). It involves redefining roles, 
self-conceptions and tasks of all the participating actors, including 
scientists (Koutsouris, 2009), and it is part of what Burawoy (1998) calls a 
‘reflexive model of science’ which embraces not detachment but 
engagement as the broad road to knowledge.  
As regards the role of advisors, it has been found that regular advisor-
rural entrepreneur contacts are a potentially powerful way to achieve 
transformative change. This because of a) the high frequency of service 
contacts between farmers and advisors, b) the familiarity with each 
others’ context, personal characteristics, preferences, beliefs, aspirations, 
and competencies that builds up over the years, and c) the relationship of 
trust that develops (Van den Ban & Hawkins, 1996; Leeuwis & Van den 
Ban, 2004; Sligo & Massey, 2007). Given the needs of integrated rural 
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development, there has been a shift from a mere production-technical 
focus towards also addressing generic business and management skills 
(Phillipson et al., 2004; Wolf, 2008), as well as environmental issues 
(Botha et al., 2008), thus supporting farmers to focus on ‘profit, people, 
and planet’. This has implications for the role an advisor should be able to 
play. In the learning process needed to support systemic (radical) 
innovation, knowledge construction is hence not merely a transfer of 
information as a result of the advisor’s problem diagnosis (‘providing a 
recipe’), but a dialogue in which information is exchanged between 
farmer and advisor with the purpose of joint knowledge creation; in other 
words, actually co-shaping the advice (‘jointly creating a therapy’).  
As emerges from sections 3.1 and 4,7 , working in innovation networks 
such as LINSA, and interactive knowledge production is not an easy 
process: the involvement of many actors implies that there are many 
different interests, as well as issues such as power, social and gender 
position, and politics, all of which can influence the extent to which actors 
can equally contribute to this process and co-determine the agenda 
(Trauger et al., 2008; Csurgó et al., 2008).  As Koutsouris (2008) argues, 
attention needs to be paid to both adequate training and continued 
support for advisors and researchers as regards the attitudes and 
competencies needed to respectively shape the facilitative advisory role 
and the transdisciplinary orientation, both of which are required to 
fundamentally address integrated rural development. However, this will 
take considerable time to be achieved. Hence, to mediate between the 
different worlds of science, policy and practice, there is thus a potentially 
important role for intermediary organisations which intervene in AKS and 
which can facilitate mutual understanding through ‘boundary work’ or 
‘innovation brokerage’, by acting as ‘translators’ and ‘mediators’ (Cash et 
al, 2003; McNie, 2007; Kristjanson et al, 2009; Klerkx and Leeuwis, 2009 
a,b – see also section 4.6). These intermediaries help to articulate visions 
and corresponding demands in terms of research, advisory services and 
funding (thus helping to overcome transaction costs in the knowledge 
service market), and they help to form adequate LINSAs, facilitating the 
interaction in such LINSAs by arranging practical issues conducive to 
network maintenance and the resolution of conflicts. 
 

5 CONCLUSIONS: TOWARDS A DEFINITION 
OF LINSA6 

 
The analysis carried out above brings us to the following statements: 

                                            
 
6 See appendix Exploring LINSAs 
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- Innovation is not neutral, and there is not an obvious link between 
innovation and progress. In times of global change, current 
innovation pathways may not be able to respond to new 
challenges and new social demand; in particular, there is no 
warranty that innovation will produce more public and non-market 
goods. Referring to sustainability implies questioning current 
innovation paths. 

- Driving production systems toward sustainable innovation 
pathways requires a) availability of a plurality of options; b) already 
existing niches experimenting alternatives; c) drivers of transition 
able to mobilize resources, open policy windows, change existing 
frames;  

- Organizational patterns are not neutral on the intensity and on the 
outcome of innovation. In the present context, the network form is 
the most appropriate concept to understand  innovation processes. 
Thereby, networks can be placed anywhere on a continuum 
between very tightly knit closed communities and open loose 
networks connected only by weak ties. 

- An adequate innovation policy framework requires both radical and 
incremental innovation. Radical innovation may be necessary to 
adapt to a changing landscape; incremental innovation improves 
the resilience of the system in a given context. The network form 
explains both incremental innovation and radical innovation, as 
they depend on specific structural and behavioural patterns of 
networks; 

- The network approach explains the dynamic of internal / external 
interaction as a way to get access and to keep resources. It also 
helps to understand the interdependencies between social, 
economic, technological, environmental, institutional change. 

In a multilevel approach, the elements of an innovation policy that 
respond to normative orientation (related to sustainability) and to 
efficiency of innovation processes should: 

- Clearly addressing public and non market goods and policy goals; 
- Giving more emphasis to bottom up innovation; 
- Nurture diversity of paradigms to prepare to landscape change; 
- Adopt an ‘effective reformism’ approach, which implies changing 

institutional environments in favour of the embedding of a novelty 
or broader niche activity,  pursuing synergy and coherence 
between all components of relevant socio-technical systems; 
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- Expand the scope of institutional reflexivity by embedding 
monitoring, evaluation, foresighting practices into policy making. 

 

5.1 Defining LINSA 
 
LINSAs can become a key concept to respond to these criteria. As they 
are based on the network form, they can bridge existing formal 
organizations and create hybrids that may develop through progressive 
institutionalization and formalization. 
They can link together farmers, consumers, CSOs, experts, components 
of the formal AKS, local administrations, SMEs looking for innovative 
ways to produce, consume, and innovate. Their organizational patterns 
range from Communities of Practices (based on face to face 
relationships) to looser networks of practices,  or constellations of 
practices or web of influencers on practices. They can be very localized 
or can operate on a large scale. They can range from a very low level of 
formalization to a much higher level (for example, partnerships, consortia, 
associations).  

 
Figure 5  LINSAS and Agricultural Knowledge Systems 

LINSAs are networks of producers, users, experts, CSOs, local 
administrations, formal AKS components, SMEs that create mutual 
engagement around sustainability goals in agriculture and rural 
development, and to this purpose they co-produce new knowledge by 
creating conditions for communication, share resources, cooperate on 
common initiatives. 
Considering networks as knowledge systems, we can refer to LINSAs as 
constituted by the following components: 
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- communication patterns 
- communication infrastructures 
- memories 
- access to and retrieval of information 
- intellectual property rules 
- validation of information 
- framing 

Communication patterns refer to the shape of relations among nodes 
and to the characteristics of the events occurring within a network. 
Communication patterns define the boundaries of the network: internal 
communication is supposed to be more intense and with rules different 
from communication with the outside. However, it is clear that in a 
network distinction between in and out is object of continuous negotiation 
and adaptation.  
Communication infrastructures. Material infrastructures are crucial to 
understanding patterns of interaction and flows of information, as they 
create occasions of interaction. With the development of Information 
technologies this aspect becomes central in the understanding of 
innovation. 
Memories allow information to be stored, accessed and retrieved. People 
belonging to a network have potentially access to a much greater amount 
of information than the one which can be stored into their individual 
heads. Interacting with others means also accessing to others’ stored 
information. Information is also stored into documents, archives, libraries, 
etc. Organizational memory guarantees the continuity of organization in 
time and in space.  
Information access and retrieval is another important property of 
organizational learning. Knowledge on how to solve problems can be 
already existing, but difficulty of access to it may make it useless. This is 
the main problem of disciplinary and administrative barriers: knowledge 
develops into close networks and exchange is impossible. 
Intellectual property rules. Information can circulate very fast, and this 
can be helpful for information. But unclear property rules raise the risk of 
uneven distribution of costs and benefits.  
Validation of information. Networks allow an intense circulation of 
information, but a learning organization must give their components the 
possibility to select in an efficient way relevant information. For this 
reason learning organizations develop rules for validation on information, 
and assign the role of validation to specific actors. 
Framing. Learning can be conceived of as an activity of processing 
information into knowledge. Frames are the rules that govern processing, 
as they allow classification, evaluation, recombination, mobilization of 
information and embodiment into practices. But learning has also to do 
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with reframing, which means changing frames to make them more 
efficient ore more tailored to a changing context.  
An analysis of LINSAs performance should also take power dimensions 
into account. First of all, it should monitor who is included and who (and 
why) is excluded from LINSAs. In many cases there are actors or groups 
that have not voice in the existing policy environments. Within LINSAs, 
distribution of power can be managed through membership management. 
Private enterprises or scientific components may dominate within the 
networks when not being balanced by other actors. Balancing them with 
consumers, with CSOs or with local administrations may create 
conditions for fairer exchange. A balance of power is also the necessary 
condition for appropriate research methodologies and communication 
rules within the networks. 
Furthermore, day to day network management (e.g, deciding on new 
partners, building and marinating trust, developing a shared vision, 
reaching agreements on investments and division of benefits) is of key 
importance in LINSAs (see section 3.1). 
 

5.2 LINSA -AKS relationships and institutionalisation  
 
LINSAs  can develop apart from official AKSs or may be strongly 
supported by parts of official AKS. LINSAs cross the borders of 
organizations and make flows of information and learning processes 
possible between individuals. Informal ties between components of AKS 
organizations create internal dynamics within them, creating pressure to 
change. Cooperation between AKS organization in LINSAs may support 
effective reformism. Appropriate boundary organizations may help the 
process of integration: both within LINSAs, and between LINSAs and 
their institutional environment.  
LINSAs can also be drivers of institutional change. AKS organizations 
are, as all organizations, conservative, in the sense that they try to adapt 
to the changing environment while conserving its structuring principles. 
Conservativism is inherent to routines, procedures, methodologies, 
curricula, expertise, which are powerful assets for incremental innovation 
but become a restraint to radical innovation. This means that setting 
strategic goals different from the past is not sufficient. What is necessary 
is to introduce internal dynamics that create room for experimentation of 
new models and ideas.  
 

5.3 LINSAs and socio-technical transition sustainability 
How do LINSAs can support socio-technical transition to sustainability? 
On this regard the study of LINSAs may range: 
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x from networks that try to adapt standard production processes to new 
regulatory requirements (such as in the case of nitrate directives, 
animal welfare standards) or to new opportunities emerging in the 
given regulatory framework (as in the case of agricultural 
diversification and multifunctionality policy measures); in this case, 
LINSAs focus is on incremental innovation, mobilizing and applying 
existing knowledge in given contexts which nonetheless can have a 
desired sustainability outcome.  

x to networks that ‘break the rules’ of dominant socio-technical systems 
and to build up new economic spaces endowed with their own rules, 
actors, and artefacts. Such multi-stakeholder networks work in a 
difficult environment and have historically developed a capacity to 
innovate based on the principles of endogenous development: 
autonomy from institutional pressures and formal AKS actors; 
capacity to get control of technical and economic processes; and 
consideration on how to reproduce conditions of production. 

In the first case the role of formal AKS is stronger, while in the second 
case, the role of social movements and users is stronger. In the first case 
LINSAs are laboratories of adaptation of the existing regime to new 
societal demand, in the second case LINSAs are laboratories for 
transition because they respond to the need of new mindsets and 
paradigms, and capacity to foster institutional change. An appropriate 
innovation policy framework would bridge the two fields, creating 
conditions for exchange and learning. 
Sustainability itself, in a LINSA approach, is object of learning, it is a 
‘boundary object’, as it links motivations, knowledge and practices of 
different social worlds. Rather than giving an agreed definition of 
‘sustainable’ and looking for criteria to which LINSAs should apply, we 
propose to start from questions such as: 
x Do we agree than sustainability has ecological, economic, and social 

facets? 
x Do we agree that ecological efficiency is not enough to ecological 

sustainability? 
x Do we agree that sustainability has to be seen in a global context? 
 
From these questions a series of more specific questions, criteria and 
dilemmas may emerge, most of which are already present in the current 
debate (for example, Is organic farming from long distances sustainable? 
Is fertilization with organic phosphates taken in Chile sustainable? Is 
organic beef consumption sustainable? At what level of consumption? Is 
organic fruit packaged with plastics into supermarkets sustainable?).  
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APPENDIX  
 

Community of Practices (CoP)  
 
The term Community of Practice  (CoP) was originally introduced by 
Lave and Wenger (1991) to propose a theory of situated learning as 
opposing to the dominant cognitive theory of learning (Handley et al, 
2006). They grounded their theory on five ethnographic studies of 
traditional apprenticeship institutions: Yucatec midwives in Mexico, Vai 
and Gola tailors in Liberia, U.S. Navy quartermasters, U.S. supermarket 
meat cutters and U.S. nondrinking alcoholics. A argued by Murillo (2011), 
they proposed a theory of learning whereby people learn by becoming 
acknowledged, but peripheral, members of social communities (what they 
call “legitimate peripheral participation”) where knowledge resides, not as 
abstract ideas, but as embodied and shared practices. They view 
learning as a process of joining a community and actually taking part in 
its practices.  
According to Handley et al (2006) situated learning theory offers a radical 
critique of cognitivist theories of learning. In particular, the cognitivist 
focus on abstract knowledge7 that overlooks the largely tacit dimension of 
workplace (and other) practice. Instead, the suggestion of CoP hteory is 
that learning should be thought of as emergent, involving opportunities to 
participate in the practices of the community as well as the development 
of an identity which provides a sense of belonging and commitment. The 
situated learning theory suggests that knowledge is not primarily abstract 
and symbolic, but is provisional, mediated and socially-constructed and 
that knowledge is not just ‘acquired’ in a mechanical way, but is produced 
through social relations generated in participating in social enterprise. In 
contrast to the congnitivist, abstract conception of learning, the situated 
learning emphasized the context as vital to understanding, learning and 
practice. Learning is described as an ‘integral and inseparable aspect of 
social practice’ which involves the construction of identity through 
participation in communities of practice (Handeley et al 2006;  p. 642). 
In their original work on the concept of CoP, Lave and Wenger (1991) did 
not establish a clear definition, leaving it “largely as an intuitive notion” in 
need of further development (Lave and Wenger 1991, p. 42 cited in 
Murillo, 2010). In their seminal work, they generally defined CoP as “a 
                                            
 
7 Handley et al (2006) argue that the cognitivist approach is based on positivist assessment of 
abstract knowledge: that such knowledge is valuable because it reflects an objective reality and 
can be manipulated using rationalist and symbolic logic pp. 641-642).  
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system of relationships between people, activities, and the world; 
developing with time, and in relation to other tangential and overlapping 
communities of practice”  (Lave and Wenger 1991, p. 98). The  
development of the concept was provided much later by Wenger (1998), 
but even then a closed definition was not put forward.  
The definition of CoPs broadly accepted in the literature is the following: 
CoPs are “groups of people informally bound together by shared 
expertise and passion for joint enterprise” (Wenger and Snyder, 2000; p. 
139).  Three proprieties define a community of practice: 
- Mutual engagement, 
- a joint enterprise, 
- a shared repertoire (fig. 6) (Wenger, 1998; 72). 

 

 
 
 
According to Wenger (1998) a CoP is not just an aggregate of people, 
membership in a CoP is a matter of mutual engagement. What 
transforms mutual engagement into a CoP that functions, is a certain 
level of coherence, that should be no taken for granted but it requires 
specific dedicated work; even though participants of a CoP share a 
practice, the specific coordination necessary to do things together 
requires constant attention. The work of what Wenger calls “community 
maintenance” is thus an intrinsic part of any practice (pp. 72-73). 
Mutual engagement does not require homogeneity. Indeed, what makes 
engagement in practice possible and productive is a much a matter of 

Figure 6 - Dimensions of practice as the property of a community 

(Source: Wenger, 1998; p. 73) 
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diversity as it is a matter of homogeneity (p. 75). Mutuality refers, thence, 
to engaged diversity but risks of homogenization are not a priori excluded 
in participation to a CoP. Participants of a CoP find an unique place and 
gains a unique identity, which is both further integrated and further 
defined in the course of engagement in practice (p. 75). These identities 
become interlocked and articulated with one another through mutual 
engagement but they do not fuse. Mutual relations of engagement are as 
likely to give rise to differentiation as to homogenization (p. 76).  
Mutual engagements creates relationships among people that should be 
not understood in idealized view, but as diverse mixture of positive and 
negative interactions  - of mutual support, interpersonal allegiance but 
also of tensions and conflicts -  that reflect the social complexity of doing 
things together (p. 77).   
 
The second characteristic of a CoP is the negotiation of a joint 
enterprise (Wenger, 1998). The enterprise that keeps a CoP together is 
the result of a collective process of negotiation that reflects the full 
complexity of mutual engagement (p. 77). As mutual engagement does 
not require homogeneity, equally a joint enterprise does not mean 
agreement in any simple sense. The enterprise is joint non in that 
everybody believes the same things or agrees with everything, but that it 
is communally negotiated (p. 78).  
The engagement of a joint enterprise is not just consequences of reified 
rules in a statement of purpose. The engagement in a joint enterprise 
gives rise to relations of mutual accountability among those involved 
(p.81). The sense of what participants do must be made accountable 
both to themselves and to the persons around them. For instance, 
competence in doing something must be recognized and appreciated 
within the community (Gherardi and Nicolini, 2002; p. 421). According to 
Wenger (1998) these relations of accountability include what matters and 
what does not, what is important and why it is important, what to do and 
not to do, what to pay attention to and what to ignore, what to talk about 
and what to leave unsaid, what to justify and what to take for granted, 
what to display and what to withhold, when actions and artefacts are 
good enough and when they need improvement or refinement (p. 81). 
These relations of accountability produce a “regime of accountability”, 
made of reified forms (rules, policies, standards, goals) and of implicit 
schemes of interpretation, that is generative as it is constraining, but the 
whole process of defining a joint enterprises relations is not a static 
agreements of fixed constraints or norms but a process of continuous 
negotiation.   
CoPs are not isolated islands but they develop in larger social context, 
that provide them resources and, at the same time, conditions (both 
explicit or implicit) that constrain their evolutive dynamics. CoP is 
profoundly shaped by the pervasive influence exercised by the 
institutions in which they are embedded, but the relation with their 
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environment is far to be just passive acquisition of institutional 
commanding. The relationship between CoPs and context is 
characterized by a process of negotiation enterprise.  In Giddens’ 
structuration theory, actors and the structures in which they are 
embedded have a dual relationship, because the “structural proprieties of 
social system are both medium and outcome of practices they recursively 
organize” (Giddens, 1984; p. 25). Actors exercise embedded agency 
(Garud and Karnøe, 2003; p. 281).This means that the context conditions 
the actions of the actors, but by their actions they actively or passively, 
directly of indirectly, exercise forms of conditioning to the surrounding 
environment. (Klerkx et al., 2010; p. 391).. In this sense, Wenger argues 
that even though practice does not transcend its institutional conditions in 
any dramatic fashion, it nonetheless responds to these conditions in ways 
that are not determined by the institution. CoPs always produce local 
responses to outside context forces. Even when a CoP arises in 
response to some outside mandate, the practice evolves into the 
commnity’s own response to that mandate (Wenger, 1998; p. 79-80).     
 
The third  characteristic is the development of a shared repertoire. In 
their mutual engagement in a shared practice, participants of CoPs 
create resources (actions/participation and artifacts/reification) for 
negotiating meaning . The assemblage of these very heterogeneous 
resources is defined by Wenger (1998) shared repertoire and it includes: 
routines, words, tools, ways of doing things, stories, gestures, symbols, 
genres, actions or concepts that the community has produced or adopted 
in the course of it existence, and which have become part of its practice 
(p. 83). Two aspects characterize the repertoire of a practice as a 
resource for the negotiation of meaning: 
- shared history. Because of the resources that compose the repertoire 
are built up and shaped over time by the participants themselves, they 
create a shared history of interpretations. These shared points of 
reference do not impose meaning, they are not exclusively, or even 
primarily, a constrain  on possible meanings, but also a resource to be 
used in  the production of new meanings resource  All repertoire’s 
resources have well-established interpretations, which can be re-utilized 
to new effects, whether these new effects  simply continue an established 
trajectory of interpretation or take it in unexpected directions (p. 83).  
- Ambiguity. The open possibility of meaning inherent to the nature of 
share repertoire create space of manoeuvre for a dynamic process of 
coordination of heterogeneities.   
 
According to Wenger (1998; p. 125) not all forms of joint work could be 
labelled as CoPs, but required the presence of the three dimensions of 
mutual engagement, joint enterprise and shared repertoire to a 
substantial degree. According to Wenger indicators that CoP has formed 
would include those represented in the following table (tab. 3). 
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Table 3 - Indicators that a community of practice has formed 

(Source: Murillo 2011, adapted from Wenger (1998; pp. 125-126) 

Dimension 
 

Indicators of a community of practice 

Mutual 
engagement 
 

1) Sustained mutual relationships - harmonious or  conflictual. 
2) Shared ways of engaging in doing things together. 
3) The rapid flow of information and propagation of innovation. 
4) Absence of introductory preambles, as if conversations and 
interactions were merely the continuation of an ongoing process. 
5) Very quick setup of a problem to be discussed.  

Joint 
enterprise 
 

6) Substantial overlap in participants' descriptions of who belongs. 
7) Knowing what others know, what they can do and how they can 
contribute to an enterprise. 
8) Mutually defining identities. 
9) The ability to assess the appropriateness of actions and products. 

Shared 
repertoire 
 

10) Specific tools, representations and other artefacts. 
11) Local lore, shared stories, inside jokes, knowing laughter. 
12) Jargon and shortcuts to communication as well as the ease of 
producing new ones. 
13) Certain styles recognised as displaying membership. 
14) A shared discourse reflecting a certain perspective on the world. 

 

Constellation of Practices 
 
According to Wenger (1998) some configurations are too far removed 
from the scope of engagement of participants, too broad, too diverse, or 
too diffuse to be used fully treated as a single communities of practice, 
but hey can be profitably viewed as constellations of interconnected 
practices (p. 127). Starting from the definition of constellations as 
“grouping of stellar objects that are seen as a configuration even though 
they may not be particularly close to one another, of the same kind, or of 
the same size” (p. 127), Wenger argues that constellations of practices 
emerged from relations of continuities that define broader configuration. 
These relations include: 
- Sharing historical roots; 
- Having related enterprises; 
- Serving a cause or belonging to an institution; 
- Facing a similar conditions; 
- Having members in common; 
- Sharing artifacts; 
- Having geographical relations of proximity or interaction; 
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- Have overlapping styles or discourse; 
- Competing for the same sources. 
 
A constellation of practices arise form interactions among different 
practices involving boundary processes (Roberts, 2006; p. 631) that 
regard: brokering, boundary objects boundary interactions and cross-
disciplinary projects. According to Wenger (1998) styles and discourses 
are aspects of repertoire of a practice that are exportable. They can be 
imported and exported across boundaries, reinterpreted and adapted in 
the process of being adopted within various practices, and in this way 
they can create form of continuity  that can configure a constellation of 
practices (p. 129).  
 
According to Wenger (1998), constellations of practices define relations 
of locality, proximity, and distance, which are not necessarily congruent 
with physical proximity, institutional affiliations, or even interactions but 
are defined by mutual learning relations among participants. In these 
sense constellation of practices is a space of learning that should be not 
interpreted as physical space but rather as relational space. The 
constellation of practices has therefore communalities with the concept of 
Ba introduced by Nonaka e Toyama (2000; 2003). As stated by Nonaka 
and Toyama (2003) “knowledge is context-specific, as it depends on 
particular time and space. Knowledge does not just exist in one’s 
cognition. Rather, it is created in situated action” (p. 6). Thence, 
“knowledge needs a physical context to be created”, “knowledge cannot 
be created in vacuum, and needs a place where information is given 
meaning through interpretation to become knowledge the knowledge” (p. 
6)8. Although it is easier to consider this space as a physical space, it 
should be understood as a social space, a relational space of multiple 
interacting mechanism explaining interactions that occur at a specific 
time and space. As stated by Nonaka and Toyama (2003) this space 
emerges in individuals, working groups, project teams, informal circles, 
temporary meetings, virtual space such as e-mail groups, and at the 
front-line contact with the customer. It is an existential place where 
participants share their contexts and create new meanings through 
interactions (pp. 6-7). 
In the same fashion Schenider et al (2009) identify “boundary spaces” 
established by links of collaboration aiming at social learning and co-
                                            
 
8 Nonaka and Toyama (2003) introduce  the concept of ‘ba’, “which roughly means ‘place’” to 
include the concepts of places specific to knowledge creation. Building on the concept that was 
originally proposed by the Japanese philosopher Kitaro Nishida (1921, 1970), they define ba as 
“a shared context in motion, in which knowledge is shared, created, and utilized. […]. In other 
words, ba is a phenomenological time and space where knowledge, as ‘a stream of meaning’ 
emerges (Bohm, 1996). New knowledge is created out of existing knowledge through the 
change of meanings and contexts”. 
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production of knowledge. Furthermore Amin and Roberts (2008) 
conceptualise “knowledge network” “as a continuous but contoured 
space in which location, proximity, and distance are relationally, rather 
than geographically determined, where all relational networks, regardless 
of their spatial reach, require active work by a range of intermediaries to 
hold them in place, and where flow, face, text, technology, and virtual 
space blend into one hybrid knowledge domain” (Amin and Roberts, 
2008; p. 365)  
 

Boundary work: peoples, objects and interactions 
 
According to Wenger (1998) continuities across boundary are created 
throughout a double process of participation and reification, which is 
complementary: sharing of objects does not imply overlaps in 
participation and participants in multiple communities do not necessarily 
carry their paraphernalia from one to the other (p. 110). Participation and 
reification create bridges but providing distinct channels of connection, 
that have both advantages and problems. Reification, for instance, 
transcend the spatiotemporal limitations intrinsic in participation, but the 
ambiguity  inherent to reification presents some challenges. With no, or 
very limited, mutual engagement, the ability of reification to travel across 
time and space  and spread widely bring the risks of divergent 
interpretations and possible misunderstanding and incompatible 
assumptions. The process through which continuities across boundary  
are created involves three main typologies of bridges which take different 
forms (Wenger, 1998, 2000) (tab. 4):  
- Brokers:  peoples engaged in “import-export” work between 
communities; 
- Boundary objects:  objects which find their value non just as artifacts of 
one practice but mostly to the extent that they support connections 
between different practices; 
- Boundary interactions: single or discrete events that provide 
connections but they can also become or be longer-lived and thus 
become part of a practice . 
Wenger (2000) adds a fourth typology of bridges across CoP, which are 
cross-disciplinary projects: Projects that combine the knowledge of 
multiple practices to get something done. Participation in cross-
disciplinary project creates learning loops that combine application with 
capability development: learning and innovation that is inherent in 
projects is synthesized and disseminated through the home CoP of team 
members. The new knowledge can the be applied and expanded in new 
projects, and the cycle goes on. According to Wenger (2000; p. 238), 
“participating in this kinds of projects exposes pratictioners to others in 
the contest of specific tasks that go beyond the purview of any practice. 
People confront problems that are outside the realm of their competence 
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but that force them to negotiate their own competence with the 
competences of others. Such projects provide a great way to sustain a 
creative tension between experience and competence [...]”. 
 
Table 4 - Types and forms of bridges across boundaries 

(Source: adapted from Wenger, 2000, pp. 235-238 and 1998, pp. 107-121)  

Types of bridges Forms  

Peoples  
Peoples who acts as 
“brokers” between 

communities 

Boundary 
spanners 

Taking care of one specific 
boundary over time 

Roamers Going from place to place, creating 
connections, moving knowledge 

Outposts Bringing back news from the 
forefront, exploring new territories 

Pairs 

Often brokering is done through a 
personal relationship between 
people from different communities 
and it is really the relationship that 
acts as a brokering device 

Objects 

Some objects find 
their value non just 
as artifacts of one 

practice but mostly to 
the extent that they 
support connections 

between different 
practices 

Artifacts Such as tools, documents or 
models 

Discourse
s 

Common language that allows 
people to communicate and 
negotiate meanings across 
boundaries 

Processes 
Shared processes, including explicit 
routines and procedures, allow 
people to coordinate their actions 
across boundaries 

Interactions  

Are single or discrete 
events that provide 

connections but they 
can also become or 
be longer-lived and 
thus become part of 

a practice. 

Boundary 
encounter
s 

One-on-one conversations, visit a 
practice, delegations of a number of 
participants from each community 
etc. 

Practice 

Practice is a form of connection 
itself, it has the advantage of 
offering something to do together, 
some productive enterprise around 
which negotiate meanings and 
perspective 

Identifiable 
boundary 
practice 

In some cases, a boundary requires 
a specific work that it becomes the 
topic of a practice of its own. 
Examples common in organizations 
include task forces, executive 
committees, cross-functional team 

Overlaps 

It is a practice-based connection 
that does not require a specific 
boundary enterprise, but is 
provided by a direct and sustained 
overlap between two practices 

Peripherie
s 

The periphery is a region of 
permeability that is neither fully 
inside nor fully outside, and thence 
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are areas of overlap and 
connections  

Cross-
disciplinary 
project 

Projects that combine the knowledge of multiple practices to get 
something done 

 

Brokers 
 
One of the relevant properties of networks is their connectivity. This 
means, that within network there are large opportunities of contact 
between nodes. But given diversity in the networks, direct communication 
may not be easy. It is for this reason that within networks some actors 
take the role of brokers.  In recent studies of social learning and 
innovation in agriculture, the importance of employing and recognizing 
these actors has been acknowledged (Schneider et al., 2009; Klerkx et 
al., 2010) 
According to Wenger (2000) some people can act as brokers, they can 
introduce elements of one practice into another by using their own 
multimembership in different communities of practice. Following the CoP 
perspective we can refers to brokers as conveyor of  knowledge. The 
term broker has been borrowed by Wenger from Eckert (1988) who 
adopted the term to describe how school kids introduce new styles and 
new ideas into their peer groups. “Knowledge brokers” (Sawyer, 2003) 
are those engaged in “import-export” work and able to make new 
effective connections between communities, enable coordination and 
open new possibilities for meaning (Wenger, 1998). Related terms are 
innovation intermediaries or innovation brokers (Howells, 2006; Wincha 
and Courtney, 2007; Klerkx and Leeuwis, 2009), defined as an 
organization or body that acts as an agent or broker in any aspect of the 
innovation process between two or more parties. Such intermediary 
activities include: helping to provide information about potential 
collaborators; brokering a transaction between two or more parties; acting 
as a mediator, or go-between, bodies or organizations that are already 
collaborating; and helping find advice, funding and support for the 
innovation outcomes of such collaborations. They are often those 
members positioned at the periphery of the community (Wenger, 2000). 
In terms of Granovetter theory (1975) we can argue that the more is 
commitment inside the group the less is the possibility to open external 
links. In the analysis of the diffusion of knowledge across networks, 
Granovetter noted that very strong internal ties tend to preclude external 
links and, arguing for the “strength of weak ties”, he suggests that it was 
often people loosely linked to several communities who facilitate the flow 
of knowledge among them (Brown and Duguid, 1998). The role of broker 
is that of an interlocutor: to help other actors to transfer, translate and 
transform the meanings encountered during joint activities (Kimble et al, 
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2010; p. 438).Wenger (1998) describes the job of brokering as a complex 
one: 

 “It involves processes of translation, coordination and 
alignment between perspectives. It requires enough legitimacy 
to influence the development of a practice, mobilize attention, 
and address conflicting interests. It also requires the ability to 
link practices by facilitating transactions between them and to 
cause learning by introducing into a practice, elements of 
another.” ( p. 109) 

 
What should be the qualities of brokers? 
A broker translate knowledge created in one group into the language of 
another so that the new group can integrate it into its cognitive portfolio 
(Kimble et. al., 2010; p. 438). Thence brokers must possess some 
specific qualities (Kimble et al., 2010; Williams, 2002), and often perform 
a balancing act (Klerkx  et al., 2009): 
- They must be sufficiently knowledgeable about the work of both 

groups or communities and able to evaluate the knowledge produced 
by the different groups to act as translators. But they should not be 
too dominant in terms of knowledge contribution. on the one hand, 
technical knowledge about a certain subject can serve as a ‘passport 
of legitimacy’ because of the associated power and status. However, 
on the other hand, being a ‘jack of all trades and master of none’ may 
give a broker more ability to think holistically and freely associate 
because there is no ‘mental lock-in’, and to be less threatening to 
other network participants as they do not challenge them in their 
professional status (e.g. as experts in a particular field). 

- They must be able to manage relations between different groups and 
individuals to enable coordination;  However, especially external 
brokers, such as innovation brokers that intervene to optimize 
innovation networks,  should not become so involved with projects 
that they take over detailed management and take away ownership 
from the innovation network partners, and they should give equal 
attention to the goals and interests of each of the partners (Kuada and 
Sørensen, 2005). 

- To be effective the brokers need to have authority within all of the 
groups to which they belong. 
- Brokers need to be trusted and respected by the various parties 

involved.  A key factor for the legitimacy and credibility of innovation 
brokers is that they must have a trusted position as a relatively neutral 
‘honest broker’. Such neutrality should not be seen as absolute 
because brokers always exercise a certain degree of steering 
(Laschewski et al., 2002). The degree of steering should however be 
acceptable for those actors amongst whom the broker is positioned.  

 
According to Wenger (2000), brokers can take different forms: 
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- Boundary spanners: which take care of one specific boundary over 
time. 
- Roamers: which go from place to place, creating connections, moving 
knowledge. 
- Outposts: which bring back news from the forefront, exploring new 
territories. 
- Pairs: often brokering is done through a personal relationship between 
people from different communities and it is really the relationship that acts 
as a brokering device. 
 
In their activities of cross-boundering brokers provide  participative 
connections – not because reification it is not involved, but because what 
brokers press into service to connect practices is their experience 
(Wenger, 1998; p. 109). Kimble et. al. (2010; p. 438), stressed the 
importance of reificative action of brokers arguing that over time the 
broker’s activity lead to development of a repertoires of shared resources 
such as rules, procedures and the “boundary objects” used by the 
groups. 
 
Differing views on translation by brokers 
In describing the social strategies adopted for promoting the spread of 
knowledge between communities Brown and Duguid (1998) distinguish 
between “brokers” from “translator”. In the case of mutually exclusive 
communities, to bridge boundaries between community it is 
predominantly needed a mediation/translation work. Translators are 
“individuals who can frame the interests of one community in terms of 
another community’s perspective” (Brown and Duguid 1998). The 
powerful position of translator requires trust, since translation is rarely 
entirely innocent and translators can favour the interests of one group 
over another deliberately or inadvertently. Thence, often happens that 
external mediators to both of communities are called in to provide such 
translations. On the other hand, when communities are not mutually 
exclusive but have points of contact, the knowledge is carried by brokers 
whose role, in contrast of translator, involve predominantly participation 
rather than mediation.   There is still an on-going debate to what extent 
‘brokers’ are just ‘brokers’ or also ‘translators’ and to what degree they 
engage in translation, and what translation is (Meyer, 2009). For 
example, in much of the medical literature and environmental literature 
‘knowledge brokers’ are seen as those that bring ‘knowledge into action’ 
by translation (i.e. creating easily digestible messages), corresponding 
disseminating scientific knowledge to policy and practice (e.g. Jessani 
and Reid, 2008, Lavis, 2006, Lomas, 2007). This resembles the linear 
research-extension continuum from which agricultural innovation studies 
has moved away (Leeuwis, 2004; Röling, 2009).  This differs from the 
interpretation of Brown and Duguid (1998) who see translation as forging 
contact and increasing mutual understanding, but not necessarily 
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contribute substantive knowledge.  So the degree brokers to which 
process knowledge may vary considerably.  In this sense, it is interesting 
to note that the term broker is seen by some as not compatible with a 
high degree of translation, as the following quote illustrates (CHSRF, 
2003): 
 

“What is a broker?  
There is one refinement that sets those doing knowledge brokering apart from 
others involved in knowledge transfer: the broker role is about bringing people 
together. A broker, by definition, is a go-between. Real estate brokers don’t own 
the houses they sell;  they represent the owners, identifying the best way to 
move their house on the market. Nor are real estate brokers the buyers; instead 
their role is to find what the buyers are looking for. They bring people together. 
Indeed, as Cullen (2001) states, “the concept of [the] broker is to bring together 
for mutual advantage, rather than just selling some solution.” Similarly, Higgins 
(2000) argues that brokers are negotiators who facilitate communication, access 
to information, and exchange of knowledge among network members.  Thus the 
researcher who takes the trouble to seek out a health-system administrator with 
new findings is doing knowledge transfer but not brokering. That same individual 
running biannual meetings between her researcher colleagues and the policy 
branch of a provincial health ministry is acting as a knowledge broker. A 
communications specialist who translates research into plain language and 
packages it in an accessible, quick-answer format is working on dissemination 
techniques but not brokering. The same communications specialist acting as a 
liaison for the ministry, building a network of academic contacts, and helping 
policy planners to develop evidence-gathering projects is brokering. Brokers, 
then, are links between different entities or individuals that otherwise would not 
have any relationship (Gould and Fernandez, 1989; Feldman 2001; Stone, 
1996). Their core function is connecting people to share and exchange 
knowledge (Hellstrom, Malmquist, and Mikaelsson, 2001). They do so by 
bringing together people with common interests who rarely interact with each 
other (Earl and Scott 1999).” 

 
Brokers as ‘natural’ actors in the network or external intervention 
There may also be a difference here between ‘internal’ and ‘natural’ 
brokers and boundary spanners, and ‘external’ brokers who act as 
systemic intermediaries who aim to optimize the formation and 
functioning of LINSA and act as a ‘honest broker’, whereas other brokers 
are also stakeholders who generally contribute stronger interests, 
resources and substantive knowledge (they may broker in favour of their 
interest, or also purposefully  maintain separation (Obstfeld, 2005; 
Kimble, 2010).  Innovation brokers as external intervention, who act as 
systemic intermediaries,  can be considered considered facilitators of 
innovation (supporting an innovation process but the innovation neither 
originates from, nor is transferred by, the particular provider), while others 
that also pursue more traditional functions should be regarded to also be 
sources of innovation (playing a major role in initiating and developing an 
innovation) or carriers of innovation (transferring an innovation that does 
not originate from the particular provider) (Den Hertog, 2000). As Leeuwis 
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and Aarts (2011) state, how such ‘natural’ and ‘interventionist’ brokers 
interact in innovation processes, still needs to be researched.  
 

Boundary objects 
 
What is a boundary object? 
The analytical concept of “boundary object” has been introduced by Star 
and Griesemer (1989) in presenting their model of how a group of 
different actors involved in scientific work manage the reconciliation 
process needed to ensure cooperation across divergent social worlds. 
Drawing from the case study of the Museum of Vertebrate Zoology (MVZ) 
at the University of California, Berkely, the two authors argue that most of 
the scientific work is heterogeneous. Scientific work is conducted by 
extremely diverse groups of actors (researchers from different, 
disciplines, amateurs, professionals, university administrators, human 
and animals etc.), thence it implies tensions between divergent 
viewpoints. At the same time, it requires “cooperation and the creation of 
common understandings, to ensure reliability across domains and to 
gather information which retains its integrity across time, space and local 
contingencies” (Star and Griesemar, 1989; p. 387). In other words, 
science  requires intersectional work of actors belonging to different 
social worlds. Since things have different meanings in different social 
worlds, actors are faced with the task of reconciling these meanings if 
they whish to cooperate. This reconciliation requires substantial labour on 
everyone’s part (p. 388). Extending the ANT model of interessement to a 
broad “ecological viewpoint”, they argue that two major activities are 
central for the translation process needed to ensure cooperation across 
divergent social worlds: standardization of methods and the development 
of “boundary objects”.  
 
«Standardizing methods» (SM) (e.g. protocols) are, to a certain extent, 
authoritative tools to  discipline the information obtained by different 
actors, making “information compatible and allows for a longer ‘reach’ 
across divergent worlds” (Star and Griesemar, p. 407). In the case of 
MVZ the director of the Museum and his staff codified a precise set of 
procedures for collecting, labelling and curating specimens and taking 
field notes that disciplined the work of the different actors involved in the 
work: the researcher and the other social worlds as the amateur 
collectors, farmers, trappers and traders who could provide them the 
specimens that were rare or difficult to capture. But the enrolment of 
allies must be disciplined, but cannot be overly-disciplined, as the authors 
state “protocols are not simply the imposition of one world's vision on the 
rest; if they are, they are sure to fail” (p. 414). 
Back to MVZ story, Star and Griesemar explain the coordinative impact of 
SM that: allowed coordination at practice level, e.g. both collectors and 
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professionals biologists find a common ground in clear, precise manual 
tasks. SM provided also a useful “lingua franca” between amateurs and 
professionals. SM has a further impact of generating production of 
knowledge, e.g., “the standardized specimens, fieldnotes and techniques 
provided consistent information for future generations or for researchers 
at a distance” (p. 407). 
According to Star and Griesemar, ‘methods control’ alone are not 
sufficient and other means are necessary to ensure sharing knowledge 
across different social worlds, those they call «boundary objects» (BO). 
These are not “engineered as such by any one individual or group, but 
rather emerge through the process of the work. As groups from different 
worlds work together, they create various sorts of boundary objects” (p. 
407). The intersectional nature of a shared enterprise’s work creates 
objects “which inhabit multiple worlds simultaneously, and which must 
meet the demands of each one” (ibi.). Star and Griesmar define BO as 
following: 

“Boundary objects are objects which are both plastic enough to adapt to 
local needs and constraints of the several parties employing them, yet 
robust enough to maintain a common identity across sites. They are 
weakly structured in common use, and become strongly structured in 
individual-site use. They may be abstract or concrete. They have 
different meanings in different social worlds but their structure is 
common enough to more than one world to make them recognizable 
means of translation. The creation and management of boundary 
objects is key in developing and maintaining coherence across 
intersecting social worlds” (p. 393). 

BO “maximize both the autonomy and communication between worlds. 
Different social worlds maintained a good deal of autonomy in parallel 
work situations. Only those parts of the work essential to maintaining 
coherent information are pooled in the intersection of information; the  
others were left alone (p. 404)”. BO are bridges that allow the 
communities avenues to communicate, coordinate and collaborate. 
Drawing from Star and Griesemar work, Wenger (1998) identify four 
characteristics enabling artifacts to act as boundary objects: 

- Modularity: each perspective can attend to one specific portion of the 
boundary object (e.g., a newspaper is a heterogeneous collection of 
articles that has something for each reader). 
-  Abstraction: all perspectives are served at once by deletion of features 
that are specific for each perspective (e.g., a map abstracts from the terrain 
only certain features, such as distance and elevation). 
- Accommodation: the boundary object lends itself to various activities 
(e.g., the office building can accommodate the various practices of its 
tenants, its caretakers, its owners, and so forth). 
- Standardization: the information contained in a boundary object is in a 
prespecified form so that each constituency knows how to deal with it 
locally (for example, a questionnaire that specified how to provide some 
information by answering certain questions)” (p. 107). 

 
Star and Griesmar identified four types of BO: 
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- Repositories: these are “objects indexed in a standardize fashion” (e.g. 
library, museum, database etc.) which have the advantage of modularity, 
individuals can borrow for their own purpose; 
- Ideal type: this is an abstract – “ideal types arise with differences in 
degree ob abstraction” - and vague form of description that “in fact does 
not accurately describe in details on any one locality or thing” (e.g., 
diagram, altas, etc.) and therefore they are locally adaptable;  
- Coincident boundaries: These are “common objects with the same 
boundaries but have different internal contents” depending on the 
interests and perspectives of each party; 
- Standardized forms: these are “boundary objects devised as methods 
of common communication across dispersed works groups. Star and 
Griesemar referred to the concept of “immutable mobiles” introduced by 
Latour (1987) to describe objects, representations or processes that 
remain unchallenged when moved between different cultural settings, 
usages, or locations, the immutability refers to the fact that the objects, 
representations or processes that will retain information even when 
moved, transported or translated elsewhere.  
 
According to Wenger (1998, 2000) the BOs can take the forms of: 
- Artifacts: Such as tools, documents or models. 
- Discourses: Common language that allows people to communicate 
and negotiate meanings across boundaries. 
- Processes: Shared processes, including explicit routines and 
procedures, allow people to coordinate their actions across boundaries. 
 
 According to Brown and Diguid (1998), contracts are a classic example 
of BOs. They develop as different groups converge, through negotiation, 
on an agreed meaning that has significance for both.   
A map can work as a BO. An example of the construction of a map as a 
BO can be drawn from Ison et al. (2007) who refer to the experience of a 
facilitator involved in farmer field schools in Landcare in Australia to 
describe a concrete experiences of social learning. The facilitator was 
engaged with a group of farmers in a catchment seriously threatened by 
erosion and salination. After agreeing on the resource categories they 
would use (e.g. a soil typology), these farmers were asked to each make 
a resource map of their properties. Afterwards these maps were 
digitalised and a mosaic map of the entire catchment was put together 
from the individual maps. Of course, many mistakes had been made. Soil 
types changed at property boundaries, and so forth. But in the end, all 
farmers agreed on the map and also agreed on the vulnerable soils in the 
catchment. These spanned several properties. In turn this required a 
collective management plan. The fences of paddocks, which had so far 
all been entirely designed for optimal land use within the property, now 
were redesigned for sustainable land use across properties. As stressed 
by the authors the map making had helped change individual 
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perspectives, i.e. new understandings, to a shared perspective that 
allowed, through new practices, concerted action. The final map is to be 
considered a concrete example of BO since it allowed the agreement on 
a representation of the reality that allowed the collective action.  
 
A BO is a bridge to transmit and share information and knowledge, 
thence it is not necessarily a physical object/artefact. As argued by 
Trompette and Vink (2009; p. d), the BO is “multiple”: “abstract and 
concrete, general and specific, conventional and user-adapted, material 
and conceptual”. As Eden (2009) states a boundary object can be 
material, existing as a label and documented standard, but it can also be 
a concept (Fujimura, 1992; Brand and Jax, 2007), given meaning as a 
food category (p.192). A Further examples of BOs is image as shown by 
Vink and Villa (2010). In their study they address the use of image 
building in rural community development. They present the case study of 
the  Fjærland village,  an area on the western coast of Norway, has 
created the image of a small, quiet and picturesque Book Town. 
According to the authors the  rural image of  is to be considered a 
boundary object: “Today, the book town in Fjærland constitutes an image, 
a concept, an idea, a phenomenon that can be analysed as a boundary 
object. It is a relatively clear image of a beautiful scenic little place full of 
bookshops of different shapes and sizes. This image, in combination with 
the uniqueness, surprising character and beautiful surroundings is distinct 
enough to be recognised both in Fjærland, in Norway and internationally. 
Media attention and numerous press notices confirm this. Thus, it is 
definitely ‘robust enough to maintain a common identity across sites’”  (p. 
163) at the same time “the book town as a concept and image is narrow 
enough to be presented as a common image and identity among people. 
Yet, it is flexible enough to tolerate and incorporate different attitudes and 
people” (p. 166). 
Metaphors (Brown and Duguid, 1998)  and discourses (Wenger 2000) 
are examples of abstract and conceptual BOs.  
Discourses are by definition (Dryzek, 1997), “a shared way of 
apprehending the world. Embedded in language, it enables those who 
subscribe to it to interpret bits of information and put them together to 
coherent stories” (p. 8), they are specific and coherent assemblage of 
ideas, concepts and categorizations through which meaning is given to 
physical and social realities (Eshuis and Stuiver, 2005; p. 138). 
Discourses, thence, can be BOs as they act as common language that 
allows people to communicate and negotiate meanings across 
boundaries (Wenger, 2000).  
 
Boundary objects in action 
An example of the role of discourse as BO is provided by Eshuis and 
Stuiver (2005), who refer to the role of story-lines in clustering 
knowledge. Story-lines are defined as “narratives on social reality through 



71 
 

which elements from many different domains are combined and that 
provide actors with a set of symbolic references that suggests a common 
understanding” (Hajers, 1995 cited in Eshuis and Stuiver, 2005; p. 139). 
The authors tells the story of the Vel and Vanla nutrient management 
project, born from the cooperation of dairy farmers and agricultural 
scientists, whose object was to find cost-effective solutions for 
environmental problems that are able to meet the government’s 
environmental targets and that are appropriate to the local context (i.e., 
the local farming systems, agro-ecological and social environments). 
During the project various participants have developed different ideas 
about the optimal rate for applying fertilizer on their farms, in particular 
some farmers claimed the validity of prevailing scientific models and 
guidelines for practice. Two opposing group came into being. On one 
hand, a group of few farmers and scientists argued that it has been 
scientifically demonstrated that the models and guidelines provide the 
best results in modern Dutch agriculture. Accordingly, the more diligently 
farmers follow these scientific guidelines, the better their results will be. 
On the other, a second group of actors advocated a different approach to 
manure and fertilizer application. The second group argued that the 
scientific models were based on averages from different test plots and 
repetitions and not on local conditions and on “real life” farm. The group 
further argued that these models were derived from de-localized data and 
would not be suitable for realizing ambitious environmental goals. The 
two distinct discourses, the “scientific proof” and the “experiences of 
farmers” emerged from the two lines of reasoning that derived from the 
specific practices, epistemological and institutional traditions of the two 
groups. What counted as an argument in one discourse, did not count as 
an argument in the other. The validity of knowledge emerges as a 
barriers to the knowledge sharing. Each discourse was based on a 
different language, which severely hampered communication and prevent 
mutual learning and knowledge sharing. As argued by the two authors 
the discussion about optimal fertilization became heated but a deadlock 
was prevented by one of the Vel and Vanla project coordinators who has 
developed a new discourse suggesting that the prevailing scientific 
models were valid when higher quantities of artificial fertilizer were 
applied, but not when lower quantities were used. Thence a new story-
line emerged that different source of knowledge are valid in different 
circumstances. The new story-line functioned as BO, since it has 
permitted the two groups different understandings to be reframed in the 
context of a wider collective activity. With the mutual agreement about the 
new story-line, actors acknowledged that the existing scientific models 
were inadequate to realize the environmental norms and the goals of the 
project and became aware of a lack of knowledge regarding low nutrient 
inputs. A new learning process has been activated by the participants 
that made progress in developing suitable knowledge where it had 
previously been lacking: 
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- First, they developed an understanding of nutrient flows and 
management of nutrient flows on the farms. 

- Second, they developed practical indicators that can be used on a 
daily basis.  

- Third, they devised a means of cooperatively setting up research.  
- Fourth, they interpreted research results together with different groups 

of actors.  
- Fifth, they found the limitations within scientific models.  
- Finally, they estimated the applicability of models in the local context. 
Through the new discourse, a new meaning was given to the two existing 
knowledge by the two groups, and a new knowledge has been 
constructed by the interaction between the groups.    
 

Boundary interactions 
 
The third typology of bridge is interaction. According to Wenger (2002), 
interactions are single or discrete events that provide connections but 
they can also become or be longer-lived and thus become part of a 
practice. Interactions take different forms (fig. 7) : 
- Boundary encounters: One-on-one conversations, visit a practice, 
delegations of a number of participants from each community etc. 
- Practice: Practice is a form of connection itself, it has the advantage of 
offering something to do together, some productive enterprise around 
which negotiate meanings and perspective. 
- Identifiable boundary practice: In some cases, a boundary requires a 
specific work that it becomes the topic of a practice of its own. Examples 
common in organizations include task forces, executive committees, 
cross-functional team. 
- Peripheries: The periphery is a region of permeability that is neither 
fully inside nor fully outside, and thence are areas of overlap and 
connections. 
Peripheries are central in the process of innovation and learning. As 
Wenger argues (1998) whereas boundaries refer to discontinuities, to 
lines of distinction between inside outside, membership and 
nonmembership, inclusion and exclusion, peripheries refer to continuities, 
to areas of overlap and connections, to windows, meeting places and to 
organized and casual accessibility stances. The importance of periphery 
is that it defines an ambiguous position: on one hand, is the position 
where partial access and possibilities for participation are offered to 
outsider or newcomers is allowed (pp. 120-121). From the insider point of 
view periphery is a position of prevailing weak ties and of multiple 
membership; it is a position of open navigation (from inside to outside 
and vice versa) between different social worlds.      
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The “From Farmer – To Farmer Project” (Project) described by Schneider 
et al (2009) provide an interesting example to illustrate how social 
learning emerges as a combination of different typologies of cross 
boundary work, involving: brokering, boundary objects and boundary 
interactions and, furthermore, the Project itself could be considered as a 
cross-disciplinary project.  
The Project seeks to facilitate the spread of soil conservation measures 
by bridging the gap between farmers’, experts and scientists’ knowledge 
(p. 476) and relies on the innovative ‘farmer-to-farmer approach’. The 
approach “is based on the insight that that farmers, experts and scientists 
have different perspectives on soil, work with different methods, and 
speak another language. Therefore, farmers are expected to learn more 
easily from the experiences of other farmers who have already integrated 
soil protection on their farms [ ]. The project sought to identify farmers’ 
knowledge about conservation agriculture and to communicate this 
knowledge in farmers’ networks by means of story-telling and film. The 
project was accompanied and shaped by an ‘accompanying group’ built 
by participants representing farmers, experts and scientists.” (p. 478). In 
the Project a professional films about farmers’ experience with soil 
conservation was produced and diffused through a joint activity of 
farmers, experts, scientists, filmmakers and others actors. 
As stressed by Schneider et al, social learning cannot be imposed upon 
the actors, thence to convince actors of different social worlds to enter 
into collaboration a lot of time and energy has been invested by project 
leader in boundary activities: “bilateral meetings to establish personal 
relations to identify the participants’ plan and to integrate them into the 
project. In doing so, the project leader was supported by several early 
participants who personally knew other actors” (p. 484). The films has 
become boundary objects or, adopting Schneider et al. terms, 
“intermediary objects”, which are objects produced when actors change 

Figure 7 - Types of connection provided by practice 

(Source: Wenger, 1998; p. 114) 
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their perception of an issue and come to share understanding. 
Intermediary objects are characterized by their ability to federate people 
around a concrete entity and thus to launch collective action, on the one 
hand, and the ability to circulate from one place to another, on the other 
hand(p. 483). 
Other forms of bridges across boundary have been brokers, that 
Schneider et al call “intermediary persons”: participants who have 
experience in various fields such as agricultural practice and science or 
soil protection and agriculture. They knew different life-worlds, forms of 
knowledge and institutions and thus could bridges between the distinct 
actors (p. 485).  
Furthermore, boundary encounters has been very important in the social 
learning process, as Schneider et al argue, the emergence of social 
learning was facilitated by forms of collaboration that enabled 
communication and interaction beyond the knowledge systems to which 
actors formally belonged. This occurred also by the effect of personal 
interaction between farmers and participants with scientific background 
and these interactions did not primarily did not primarily take place during 
the formal meetings, but during the more informal sessions such as 
coffee breaks, common lunches, field trips, and travel (p. 485). In terms 
of CoP theory these interaction are typically  boundary encounters. 
Finally, the Project can be considered a cross-disciplinary project, as 
Schenider et al (2009) state: these new projects can be regarded as new 
spaces fro social learning where farmers, experts and scientists 
collaborate and co-produce knowledge for more sustainable development 
[ ]. They link different organizations and actor groups within a boundary 
space between them” (p. 483)   
 

Managing knowledge across CoPs 
 
Starting from a pragmatic view of “knowledge in practice” describing 
knowledge as localized, embedded and invested within a 
practice/function, Carlile (2002, 2004) examines managing knowledge 
across communities of practice, and thence across boundaries, in 
settings where innovation is desired. According to Carlile (2004), 
knowledge at the boundary presents three relational proprieties 
(differences, dependence, novelty) that influence the coordination 
mechanism of sharing knowledge with others and assessing knowledge 
from others.  
Difference in knowledge refers to both quantitative a qualitative 
difference. The quantitative difference refers to the gap in the amount of 
knowledge, for instance the difference between novice and expert. 
Community of practice theory (Lave and Wenger, 1991) originates from 
studies on apprenticeship institutions where people learn (novice) by 
joining a community ok workers (expert) and taking part in its practices. 
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Their progressive move from “peripheral legitimate participation” to the 
core of the community is lead by the reduction of the knowledge gap 
generated by a process of situated learning. Knowledge can be different 
in degree but also in kind. A second source of difference is the quality of 
the knowledge that refers to both the explicit and implicit side, but the 
implicit knowledge is the more problematic since it refers to domain-
specific ‘schemes of interpretation’ to mobilize to give meaning to 
particular situation. 
The second relational propriety of knowledge is dependence. Without 
dependence, difference is of no consequence (Carlile, 2004; p. 556). 
Referring to the work of Litwak and Hylton (1962), dependence is defined 
by Carlile (2004) as “a condition  where two entities must take each other 
into account if the are to meet their goals” (p. 556). In the studies on 
technology and innovation  there is a growing awareness of the 
distribution of knowledge among different typologies of actors who are 
dependent from each other to develop innovation. As the amount of 
dependence between actors increases the amount of knowledge to share 
at boundary also increase and, thence, coordination of what is known as 
well as make visible the consequences of dependence are vitally.  
Novelty refers to the come of new circumstances (e.g. in new product-
development setting, a source of novelty is new customer need). As 
argued by Carlile (2004) a less-obvious source of novelty comes when an 
actor is unfamiliar with the common knowledge being used to represent 
the differences and dependencies between domain-specific knowledge. 
When novelty arises there is often a lack of common 
knowledge9(common lexicon, meaning and interests) to represent the 
difference and dependencies  to adequately share and assess domain-
specific knowledge (p. 557).   
The author has adopted the term novelty instead of the term uncertainty 
to focus the attention on the active role of actor. What is knew is not 
mechanically considered as unknown: actors ca misrecognizing what is 
novel as something that is already known or discarding what is novel as 
irrelevant. 
The “cognitive distance”  (Nooteboom, 2000; 2006) arises to the degree 
of difference, dependence and novelty of knowledge at the boundary. 
Carlile (2004) represents the relational proprieties of knowledge 
imagining a boundary as a vector between at least two actors (fig 8). It 
starts at the origin where difference and dependences are known. The 
actors share a common knowledge and a common lexicon is developed 
that is sufficient to share and assess knowledge at the boundaries.  The 
mechanism of coordination is the transfer of the knowledge. As argued by 
Kimble et al. (2010) when a situation is familiar and routine, a simple 
                                            
 
9 Bechky (2003) refers to a  “common ground” as the sum of the mutual, common, or joint 
knowledge belief, and assumption (Clark, 1996; p. 93 cited in Bechky, 2003; p. 324) 
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boundary object, perhaps only a single word, is all that is needed for a 
group to coordinate its activities. He terms this syntactic coordination, 
effectively a simple process of information transfer .   
When novelty arises the common knowledge has not the capacity to 
represent the novelties now present, because of the interpretative 
differences on what a word, a measurement or outcome means. As 
complexity increases, actors need to establish common meanings that 
are shared by everybody involved (Kimble et al, 2010). The semantic 
coordination – creation of share meanings - is a process that involves 
some degree of translation. As stated by Carlile (2004) researchers has 
investigate processes and mechanism that can help to create shared 
meanings or reconcile discrepancies in meaning, such as cross-
functional group or shared methodologies. Others emphasis the role of 
brokers and translator.  
 

 
Figure 8 - Integrated framework for managing knowledge across boundaries 

(Source: adapted form Carlile, 2002; p. 558) 

 
Under some circumstances novelty presents results in different interests 
among actors that have to be resolved and these differences generate 
costs to the actors involved. As stated by Carilile (2004) in some 
circumstances “it is not just a matter of translating different meanings, but 
of negotiating interests and making trade-offs between actors (Wenger 
1998, Brown and Duguid 2001) [ ] Under these circumstances creating 
common meaning is not possible; what is required is a process in which 
actors negotiate and are willing to change the knowledge and interests 
from their own domain” (p. 559). In these situations it is needed a 

Cognitive Distance 
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pragmatic coordination, a process of transformation that involve a degree 
of negotiation and compromise. Transforming knowledge “refers to a 
process of altering current knowledge creating knew knowledge, and 
validating it within each function ad collectively across function” (Carlile, 
2002; p. 445) 
Recognizing that knowledge is not just localized and embedded but also 
invested in practice has a direct consequence in terms of costs: for those 
involved in knowledge development the costs are not just the costs of 
learning about what is new, but also the costs of transforming “current” 
knowledge being used (p. 559). As stated by Carlile (2004) researchers 
acknowledge the importance of teams but above all they recognizes the 
roles of shared artifacts (“boundary objects”, Star and Griesemer, 1989) 
and the capacity to negotiate interests and transform knowledge (fig. 9). 
 

 
Figure 9 - Types of boundaries and mechanism of coordination to sharing and assessing knowledge 

across boundaries  

(Source: Carlile 2004, p. 560) 
 
In the knowledge transformation process it is required the ability of actors 
to change their own and other’s knowledge, that emerges when there is a 
pragmatic capacity: “a way of representing the consequences of how the 
knowledge of one group generates consequences on the knowledge of 
another group, and then making changes accordingly”10. The 
                                            
 
10 As stated by Carlile (2004), the effectiveness capability  to manage knowledge at a boundary 
can be framed as a combination of capacity - of the common knowledge (i.e. lexicon, meaning, 
interests) -  and ability - of the actors involved to use them.   
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representational capacity is crucial to specify differences and 
dependence of knowledge and in this sense, the physicality of artifacts 
allows  for an ease interaction and manifestation of a problem.   
 
Finally, the transformation process requires multiple interactions: 
“addressing the consequences cannot be resolved with one try, but 
requires an iterative process of sharing and assessing knowledge, 
creating new agreements, and making changes where needed. As the 
actors participate in each iterative stage, they get better at identifying 
what differences and dependencies are of consequence at the boundary; 
they improve at collectively developing more adequate common lexicon, 
meaning, and interests” (Carlile, 2004; p. 563). 
 


