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Abstract

Technology intermediaries are seen as potent \e=hiidr addressing perennial problems in
transferring technology from university to indusiry developed and developing countries.
This paper examines what constitutes effective-andrintermediation in a low technology,
developing economy context, which is an under-nebea topic. The social learning in
technological innovation (SLTI) framework is extexdusing situated learning theory in a
longitudinal instrumental case study of an exempéahnology intermediation programme.
The paper documents the role that academic-retatshrch and advisory centres can play as
intermediaries in brokering, facilitating and canftring technology, against the backdrop of a
group of small-scale pisciculture businesses iruralrarea of Colombia. In doing so, it
demonstrates how technology intermediation actisitan be optimised in the domestication
and innofusion of technology amongst end-users.e désign components featured in this
instrumental case of intermediation can inform @plimaking and practice relating to
technology transfer from university to rural indystFuture research on this subject should

consider the intermediation components put forwaad, well as the impact of such
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interventions, in different countries and industsactors. Such research would allow for
theoretical replication and help improve technolagynestication and innofusion in different

contexts, especially in less developed countries.

Keywords - university-to-industry intermediation, regional ééypment, technology transfer,

innofusion, situated learning, rural industry.

1. Introduction

Regional development policy in Latin America hasrbgeared toward creating national systems
of innovation, which among other priorities are esied to spur entrepreneurial development
and innovatory activity within rural, agri-food ders. In this respect, technology development
and diffusion with straightforward adoption or atiwn (i.e. adoption of technology with

modifications), along with enhancement of supply atemand-side human capital in these
sectors, is regarded as crucial (Alcorta and P&888; Etzkowitz and Brisolla 1999; Cimoli,

Ferraz and Primi 2005; Beddington and Farringto@72(aad and Zawdie 2011). Yet, these
national innovation systems appear to have evoinéd weak entities, with human capital

remaining low and science and technology instihgjoespecially universities, not fully

performing an enabling role (Bebbington and Thi83; Bastos and Cooper 2005; Beddington
and Farrington 2007; Metcalfe 2010). A multitudecballenges have been identified in the
literature, covering a broad geography (Bercovitd d&eldman 2006; Anderson, Daim and
Lavoie 2007; Decter, Bennett and Leseure 2007; &te@liver et al. 2012; Ranga and Etzkowitz
2013). These relate to overcoming cultural/epistedifferences, defining accurately end-user
needs, demonstrating the benefits of new techneog potential end-users, providing ‘know-

how’ and taking advantage of government institigiand networks that facilitate dissemination
and influence user acceptance. Notably, sucheingdls are exacerbated in Latin America due
to a paucity of resources (Utterback 1975; Cor@2b1 Alcorta and Peres 1998; Etzkowitz and



Brisolla 1999; Cimoli, Ferraz and Primi 2005; Beaugton and Farrington 2007; Saad and
Zawdie 2011).

Specifically with regard to Latin American coungjes suggested by Aroneca and Sultz
(2001), such challenges often relate to the commetietween ‘structurally unachieved’ national
systems of innovation and the ‘social lonelinedsumiversities. Despite policy making efforts
for a ‘triple helix’ of cooperative relations amongiversity, government and rural industry, the
links and interactions between these stakeholdemsain tenuous (Kaimovitz 2002; Cimoli,
Ferraz and Primi 2005; Beddington and Farringto720Guerra Portocarrero 2013). Third
sector think tanks and research and advisory (miovision) centres, are deemed as having
the potential to play a significant role in addregsthis problem, by coordinating stakeholders,
enabling clustering and facilitating the technoldggnsfer process in strategic sectors, such as
agri-food industries (Vorontas 2002; Reece and SugnB003; Pietrobelli and Rabellotti 2004;
Beddington and Farrington 2007; Metcalfe 2010).

However, with only a few exceptions (e.g. Spithqv@tarysse and Knochaert 2011;
Hervas-Oliver et al. 2012), studies on the rolswth intermediaries have, by and large, focused
on firms operating in high technology clusters. laeely little attention has been paid to how
third-sector research and advisory centres, antdoy intermediaries, facilitate technology
transfer and user innovation in low technologyatwlusters of small-scale agribusinesses in
developing countries. Notably, although variougolggies of technology intermediaries have
been developed (Bessant and Rush 1995; Howells; 2ZB@ighoven, Clarysse and Knochaert
2011), themodus operanddf such organisations is still not well understo@siven the strategic
importance of the agribusiness/traditional sectorthe socio-economic development of many
less-industrialised countries, this constitutesgaicant gap in knowledge. This is even more
pronounced in moderately developing Latin Amerieannomies, such as Colombia, which tend
to be more resistant to the transfer of best prestiand rely disproportionably on
traditional/rural industrial sectors characterissdlow-technology use (Pietrobelli and Barreta,
2010).



To address the research gap described above, ithegdresearch question is ‘How do
third-sector research and advisory centres, amntdat)y intermediaries, facilitate technology
transfer and user innovation in low technology rwlasters of small-scale agribusinesses in
developing countries?’ To tackle this question aadt light on thenodus operandof such
organisations, Stewart and Hyysalo’s (2008) sdeiatning in technological innovation (SLTI)
framework is extended by using situated learnirepti (Lave and Wenger 1989; Brown and
Duguid 1991, 1998, 2001; Wenger 1998, 2000; Swear#ough and Robertson 2002) to create
a potent analytical lens. The focus here is onnieehanism of a certain type of technology
intermediation programmes, i.e. run by academiateelthird sector research and advisory
centres, within a low technology/traditional indystector in a developing economy setting.
The level of analysis is a successful intervenfioogramme undertaken by a regional third-
sector intermediary, bringing together academicallogovernment and pisciculture industry
stakeholders. This particular programme was desigo address the lack of technology transfer
to small pisciculture agribusinesses, which is dmnas an issue of strategic priority in
Colombia, given the importance attached to the esipa of key rural industries (Cruz-Casalias,
Medina-Robles and Velasco-Santamaria 2011).

The paper is organised as follows. The secondiosedlelineates the theoretical
background, explicating the constituent elementssibfated learning theory used to extend
Stewart and Hyysalo’s (2008) SLTI framework andcdsses how this perspective can help
illuminate the different technology-intermediatimies in this context. Following from this, the
third section outlines the research approach. foheh section then frames the discussion of
findings around the three key functions suggestedihte SLTI framework, i.e. brokering,
facilitating and configuring, using situated leamitheory to cast light on these components of
intermediation. The final section presents thectgions of the study and suggests avenues for
further research.

2.  Theoretical background

2.1 Research and advisory centres as intermediariesin technology transfer



Globalisation impacts a wide range of industriattses, including agribusiness. Requier-
Desjardins, Boucher and Cerdan (2003) point outdhe of the reasons for the favourable trade
balances of major Latin American is their soarixgaets of food products. Thus, agri-food
industries constitute sectors of strategic impatam these economies, including Colombia
(Torres et al. 2004). Cluster support policiegéting these sectors are based on the premise that
upgrading in natural resource-based clusters shHmifdstered by technology improvements and
diffusion of best practice in technology adoptiow annovative adaptation. These underpin the
adoption of quality and environmental standards aedification processes, which create
common assets for the actors involved and enalaesado global agri-food commodity chains,
with promising opportunities (Correa 1995; Requidesjardins, Boucher and Cerdan 2003; Van
Dijk and Sverisson 2003; Pietrobelli and Rabell@®04; Bastos and Cooper 2005; Cimoli,
Ferraz and Primi 2005; Cruz-Casalias, Medina-RoatesVelasco-Santamaria 2011).

To this end, regional development policy in mosti.@&merican countries, as in many
developing economies, has been geared towards prgrstakeholder collaboration in research
and dissemination of technology, improving the Iskénd abilities of existing small-scale
producers, and facilitating the entry of new onas,local production systems (Requier-
Desjardins, Boucher and Cerdan 2003). Importarsihgh efforts aim at promoting linkages
amongst propagators of technology and agri-foodientfor technology adoption or innovative
adaptation, at a collective/local production systéwel. However, universities are not
adequately equipped to meet challenges relatednsferring the technology demanded by Latin
American agri-food systems. Two critical challesd@cing universities and governments in the
region are weak institutional interface structuaesl lack of stable funding for agricultural and
natural resource management research (Kaimovit2;2B@ece and Sumberg 2003; Cimoli,
Ferraz and Primi 2005; Beddington and Farringtod72®aad and Zawdie 2011).

It has been suggested that third sector intermgdiaganisations, such as applied
research and advisory centres, can mediate betathen interface structures, i.e. universities,

regional government agencies and co-located agniésses, and play an important role in the



success of such policy initiatives (Vorontas 20B&trobelli and Rabellotti 2004; Beddington
and Farrington 2007; Metcalfe 2010). Successfuhtagies involve devoting significant
resources for defining issues and market needsviding for interpersonal contact and
communication, building trust amongst stakeholderd developing the technology recipients’
human capital to enhance regional production systeffihere is also a burgeoning literature
concerning intermediaries that help circumvent leimgles pertaining to technology diffusion and
innovative adoption amongst co-located end-userssg8nt and Rush 1995; Russell and
Williams 2002; Williams, Slack and Stewart 2005ew8ard and Hyysalo 2008; Hervas-Oliver
and Albors-Garrigos 2007; Hervas-Oliver et al. 201%et, this literature concerns mostly ‘new
economy’ industries in developed countries and dagsprovide a sufficient understanding of
what constitutes effective intermediation of thisdk This dearth of knowledge is even more
conspicuous when considering research and advisenjres operating as low-technology
intermediaries in rural clusters of developing does. The following two sections delineate the
analytical lens used to examine what successflintdogy intermediation entails in the latter

case.

2.2 Social learning in technological innovation

Considering a host of intermediation arrangemetsyard and Hyysalo (2008) put forward the
social learning in technological innovation (SLTamework, which maps out different types of
intermediaries. They emphasise how the presencdgermediaries is in itself a key part of the
overall sociotechnical innovation process and useslvement. Their SLTI framework brings
into focus the concepts of domestication and insiofu between users. Domestication relates to
selection, deployment and straightforward adoptomdaptation of new technology, while the
notion of innofusion highlights the technologicahovation occurring in these processes and
underscores that key innovation episodes are tgkame in the user environment. According to
Steward and Hyysalo (2008), intermediaries, suchreagarch and advisory centres, enable
domestication and innofusion amongst users (ad@ptdapters) of technology by undertaking
three key activitiesbrokering facilitating, andconfiguring These functions are emphasised for

their significance in fostering domestication anddfusion amongst users.



In essence, in the SLTI framewdbkokering refers to raising support for the technology
appropriation process from sponsors and propagat@sme of the brokering activities are
related to features and functionalities of new tethgies and the communication of needs and
requirements of users and conditions of applicatitinthe supply sideFacilitating relates to
providing opportunities to end-users for adoptiériechnology by educating them, distributing
resources and setting local rules. It involvesattng spaces such as social communities, and
networks for transferring know-how. The third ftino, configuring,refers to arranging and
morphing the content of technology, settings ruesuse, prioritising uses for production, and
shaping the goals and expectations of stakeholfil@rsa comprehensive treatment see Stewart
and Hyysalo 2008).

Steward and Hyysalo’'s (2008) work is significant lgging some way towards
illuminating the roles that technology intermedéarican play within the functions and activities
identified in relevant typologies (e.g. Bessant &Rdsh 1995; Howells 2006; Spithoven,
Clarysse and Knochaert 2011). It enhances ourrstaheling of the dynamics through which
intermediaries affect technology transfer and useovation in different settings within a
constellation of actors with different capabilitielt should be noted that Steward and Hyysalo
(2008, 302) point out that “Even with comparativetgble technologies and use situations there
can still be innovation by users...” and highlighatH...many activities and situations that are
not conveniently included in the definition of inration, are in fact important moments in
innovation cycles”. Yet, their treatment is prinhacentred on Information and Communication
Technology (ICT) innovation — i.e. not on low lexethnology innovation, mirroring a general
tendency and significant omission in the intermiaolm literature (Spithoven, Clarysse and
Knochaert 2011).

Moreover, although Stewart and Hyysalo’s (2008)rapph to end-user intermediation is
one of social learning, purportedly drawing on age of research fields, it is not grounded — at

least not explicitly — on a social learning theoryArguably, this aspect of their framework



relating to domestication and innofusion in indiestrof low technology can be refined in the

rural industries of developing economies, by usitgated learning theory as an extension lens.

2.3 Situated Learning Theory

Situated learning theory has gained momentum ricgmbviding an alternative to conventional
approaches to diffusing knowledge, learning ancdwating. The notion of ‘Community of
practice’ (CoP) constitutes its central constrafined as “...a group of people who share a
concern, a set of problems, or a passion aboupia,tand who deepen their knowledge and
expertise in this area by interacting on an on-gdmasis” (Wenger, McDermott and Snyder
2002, 4). Its primary tenet is that knowledge wfbn and learning is fundamentally a social
phenomenon, reflecting the social nature of humgings with knowledge capability and it is
understood as the development of a new identityedban participation in CoPs. For Wenger,
the construct ‘community of practice’ constitutegaint of entry into a broader conceptual
framework, which underscores the importance of camity, practice, learning, meaning and
identity as elements that ‘...are deeply interconeeind mutually defining’ (Wenger 1998, 5).
These components illuminate the learning proceissthis case, learning to diffuse or absorb a
new technology - pointing out what matters aboamgferring knowledge and placing emphasis
on its tacit component. Notably, situated learrtimgpry has been employed previously to better
understand strategic learning and development ialldirms (Jones, Macpherson and Thorpe
2010) as well as supply chain learning initiati@ssvehicles for enhancing entrepreneurship and
regional development, involving large procurers anuhll suppliers (Theodorakopoulos, Ram
and Beckinsale 2013).

According to situated learning theorists (Brown d@uguid 1998, 2001; Wenger 1998,
2000; Swan, Scarbrough and Robertson 2002; Snywn2enger 2010; Theodorakopoulos,
Ram and Beckinsale 2013) the ability of a CoP &atx new meanings about what matters in
pursuing an enterprise or to learn new competer(sigsh as in this case optimising diffusion
and adoption, or adaptation of pisciculture techgyp) depends on three factors. First, the

strength of the community; second, the qualitytef‘boundaries’ (the spaces where different



CoPs interface) and third, the health of the cormahigentity that enables the creation of new
meaning and learning. The strength of a CoP rafereow well its members engage and
participate socially in the community’s efforts tards the achievement of a common purpose. It
also relates to how well a CoP can coordinate petsfes, interpretations and actions so that
higher goals are realised. Promoting connectigistive membership and artefacts such as
symbols, documents and tools enhance the strerighhGoP. The quality of the boundaries
within which different CoPs socially interact istelemined by the establishment of ‘brokers’ (i.e.
mediators with an understanding of the interacttaPs), the presence of common ‘boundary
objects’ (e.g. agendas, action plans, assessmmmeWworks and technologies in use) and the
potency of boundary encounters (i.e. how well thegents allow for meaningful interaction
among interfacing CoPs). Healthy identities ararahbterised by connectedness (i.e. uniting
members), expansiveness (i.e. allowing space for perspectives) and effectiveness (i.e.
enabling participation and action). Hence, takagituated learning theory perspective in
extending Steward and Hyysalo’'s (2008) three mainctions of end-user intermediaries
concerned with domestication and innofusion (briokgrfacilitating and configuring) places
emphasis on the design elements of CoPs discubsed,d.e brokerage, boundary interactions,

boundary objectand development aflentitiesandmeanings

Examining the functions of third sector researctl advisory centres as low technology
intermediaries in rural industries of less devetbpatin American countries, such as Colombia,
is warranted on two counts. First, such reseanchaalvisory centres constitute key elements of
their regional development policy (Pietrobelli aRadbellotti 2004; Cimoli, Ferraz and Primi
2005; Pietrobelli and Barreta 2010), and secoruaffé@rs the opportunity to examine how low-
technology intermediation functions can differ a&somarkedly different institutional
arrangements and clustering contingencies (Redesjardins, Boucher and Cerdan 2003;
Hervas-Oliver 2012). Therefore, this study consdeéhe role that third sector research and
advisory centres can play as intermediaries in dmiol, facilitating and configuring low-
technology for adoption or adaptation, againstltaekdrop of rural industry in Colombia. The

following section deals with the methodology ofstktudy.



3. Research Context and Design

The Production and Innovation Regional Centre (@bbted here as PIRC) is an academic-
related research and advisory centre in the Camgeoomr of Colombia. As an end-user
technology intermediary, it is positioned betweenregional university and co-located

pisciculture businesses operating in Silvia, a qutefre of Cauca region. PIRC created a
coalition comprising the Centre itself, the regiondniversity, two regional Government

Agencies, the Chamber of Commerce and a local tadeciation representing producers. This
coalition was concerned broadly with enhancing netbgy diffusion and innovatory activity in

regional industries. One of the most successftérention programmes devised by the
coalition, targeted a local production system of s#dall-scale pisciculture businesses. The
programme was delivered over a period of two yaas the majority of technology recipients
were micro enterprises (employing fewer than 10kers), with size being subject to seasonal

variation.

This intermediation initiative led to an improverhén measurable outcomes and is
regarded as successful by the stakeholders invotaetitating the transition of the pisciculture
system from ‘local market’ cluster to more advanstjes (Bolafios and Ledezma 2014), which
exhibit features of the ‘innovative’ and ‘industrdistrict’ types of interdependence (Van Dijk
and Sverrisson 2003). Notably, the pisciculturdustry is considered significant for regional
development (Sanchez, Plazas and Pemberthy 2008:Csalias, Medina-Robles and Velasco-
Santamaria 2011) and the diffusion of the technekgn question among co-located fish
farmers aimed at improving their cost savings, pobdity, quality of produce and access to
multinational corporation (MNC) supply chains thgbucertification. These technologies are
novel and eco-friendly, addressing innovativenexs environmental considerations, which are

rated highly in the regional agenda of economicetigyment and sustainability.

Table 1 illustrates the types of technology tramefé and the extent of adoption by participant
fish farmers, as a result of this programme.
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Insert Table 1 here

The technologies were transferred in packagesilergt soft and hard components,
which were often adapted according to the needsach pisciculture enterprise. Innovative
adaptation that occurred in a given establishmeag diffused across the network. This was
achieved by providing participants with the necesdavel of competence to engage in
technology adoption and innovative adaptation girtbluster (Hervas-Oliver et al. 2012). The
majority of pisciculture businesses adopted contlona of different operational technologies
that are usually applied concurrently. The typdsterhnology not adopted by certain
participants were those considered unsuitableHeir individual circumstances. Arguably, the
diffused technologies improved significantly thengmetitive performance of the participant
pisciculture businesses. The vast majority of bmpients of technology reported significant
increases in productivity (exceeding 200% in sonases), as well as cost savings and
considerable quality improvement against the maistamer standards. Applying these new
technologies collectively enabled them to developrdination capabilities and capture rents at
collective level (Bolafios and Ledezma 2014), whoan contribute to generating regional
advantage (Gellynck, Vermeire and Viaene 2007).in@entegrated within a local network
offering high quality products enabled participgi$ciculture businesses to create common
assets and reach international markets that o#f@etbprices and profit margins. As a result,

profits for many fish farmers exceeded 250%.

Given its success in developing a coalition witbalostakeholders and transferring valuable
technology to participant pisciculture businessesith significant outcomes, PIRC’s
intermediation programme is selected as an insinteher demonstration case (Stake 1994; Yin
2003) in this study. Regarding this interventianguably, the academics, the members of the
two regional Government agencies, the regional @iearaf Commerce and PIRC, all belong to
different networks of practice or ‘epistemic cuésr (Brown and Duguid 1998). As such, they
represent different competencies, views, repegarel priorities regarding technology diffusion

in the region. Conversely, local pisciculture Imgsises constitute a distinct network of practice,
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or conceivably a CoP (Theodorakopoulos et al. 2@l2an, Scarbrough and Robertson 2002).
Although the severity of the challenges they fa@y mary, being largely dependent on the age
and stage of development of the business, at allewal each of these groups is concerned with
a particular type of enterprise. To a certain eixtéhe aforementioned challenges entailed in
university-industry technology transfer are exptairby the fact that supply-side stakeholders
concerned with technology diffusion and piscicudtubusinesses as technology recipients
represent different CoPs (Sanchez-Preciado 20Tfjs brings to centre-stage the potential for
technology intermediation initiatives that manage bridge such ‘epistemic gaps’ between
supplier and user CoPs byokering facilitating andconfiguring Therefore, this intervention as
an instrumental case is revelatory of the role #atintermediary of this kind could play
concerning domestication and innofusion within itiadal/low technology industries in
resource-challenged local production systems andsuigable for applying the extended

theoretical lens delineated in the previous section

With PIRC’s intervention as the unit of analysisloagitudinal ‘engaged scholarship’
approach was adopted; that is, a “participativenfof research for obtaining the perspectives of
key stakeholders to understand a complex socidllgmd’ (Van de Ven 2007, 10). Data on the
programme’s brokering, facilitating and configurirffgnctions were drawn from multiple
sources, including PIRC staff acting as consultanthis initiative, pisciculture business owners
and key informants of the regional government agsnimvolved in the initiative. These data
were collected through participant and non-paréintpobservation of the programme functions,
as well as through personal interviews with variaigkeholders involved, including PIRC
consultants, participating officials and busineasm@r-managers. To this end, the log books and
feedback sheets that were used during steeringpgreetings (six occasions), workshops (six
occasions) and follow up visits throughout the pangme (exceeding 200 occasions in total)
were scrutinised. Examination of records contgragendas, strategic and tactical plans and the
types of adopted pisciculture technology suppleeterine main methods of data collection.
These enabled an understanding of the participaigg/s on the intermediation functions and

the domestication and innofusion processes thatpare during the intervention.
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Analysis of data relating to brokering, facilitajinand configuring pisciculture
technology in the processes of domestication andfusion was guided by situated learning
theory (Brown and Duguid 1998, 2001; Wenger 1998)(2 Handley, Sturdy, Fincham and
Clark 2006; Theodorakopoulos, Ram and Beckinsale8R0 This helped the researchers create
initial categories and be explicit about their asptions and values, heeding Johnson, Duberley,
Close and Cassel’s (1999) call for situational epcstemic reflexivity. Triangulation of sources
was also achieved by considering the accounts efdifierent stakeholders involved in this
intervention. The general analytic procedure saggeby Miles and Huberman (1994) was used
in the sorting, analysis and presentation of dafhe coding procedure was discussed among
three researchers to increase the rigour of thétared generalisation of empirical data (Yin
2003; Moriceau 2009). Overall, every effort wasde&o provide an ‘audit trail’, maintaining a

database documenting data collection and analyseegures (Yin 2003).

4. Using Situated Learning Theory to Understand the thee Intermediation Functions

4.1 Brokering as building a coalition Community of Practice

In this case, forming learning networks to enabddlective capacity building and process
innovation amongst different participant stakehmddeoncerned with technology diffusion
highlights the significance of neutral externakmmbediaries as brokers that mediate cooperation
and draw together disparate interests (Vorontas2;2@etrobelli and Rabellotti 2004;
Beddington and Farrington 2007). A CoP perspectiae further elucidate the role that
intermediaries of this kind can play as integratimgfitutions (Garrety, Robertson and Badham
2004; Metcalfe 2010). Over the two-year periodtios intermediation programme, PIRC
brought together researchers/consultants, governoféaials from two regional Government
Agencies, University of Cauca and the regional Gbemof Commerce, as well as a trade
association linking pisciculture businesses intaeawork of producers. This represented a
coalition CoP or a ‘boundary’ CoP (Wenger 2000;ncand Duguid 2001; Swan, Scarbrough
and Robertson 2002).
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For ‘brokers’, ‘generative boundary interactiongnstitute instrumental elements of a
social strategy for promoting the learning of CdRteracting at ‘boundaries’ (Brown and
Duguid 1998, 2001; Wenger 1998, 2000; Snyder antig&te2010). A forum, or ‘boundary
space’, of paramount significance for the coalit@©oP was the meetings of the steering group,
where strategic and tactical plans concerning ypes of pisciculture technology and modes of
transfer were formulated. Notably, the creation tbé steering group in itself, and its
membership structure, presented considerable dgalde CoPs of this nature are beset by
ambiguity, complexity and dynamism that presentreroos challenges to the practitioners who
nurture them (Huxham and Vangen 2000). Workindn\eittities that have to some extent their
own agendas, use different professional languaaes,operate within different organisational
structures and paradigms, as well as managing pogtationships and accountabilities in
securing commitment and agreeing goals, provettdan easy. In the words of the architects of

the intervention:

‘You see different groups of people, or professignalips, see things differently because their
understanding, priorities and needs with regaratgiven technology are different; because their
understanding and needs exist at different leveds.example, government officials understand
technology as progress, which will boost produttivilevelopment, environmentalism; and so
the more it's used, the better.(PIRC team member, P1)

‘High adoption and impact in this programme, maitkan example of best practice, which is used
to persuade other regions to use the technolodpe fiEh farmer is not so much interested in this.
For them the pressing need is to adapt technologyway that works; increasing their margins,
cutting their costs, giving them access to procuensystems(PIRC team member, P3)

Moreover, determining the agenda of the steerimmumrwas a delicate consultation
process and instrumental in securing commitmendRCP as a broker and coordinator of this
coalition CoP, pushed immediately for a common dgeand a set of goals. The agenda, goals,
action plans and technology diffusion assessmeamdworks served as common artefacts or
‘effective boundary objects’ for the members of ttwalition who represented different CoPs
(Brown and Duguid 1998, 2001; Wenger 1998, 200@ut another way, these artefacts as
boundary objects mediated learning amongst paaintg(Jones, Macpherson and Thorpe 2010).
They enabled them to negotiate their relationshgesinect their perspectives and develop a

common, expansive and effective identity in sitdatearning theory terms. They helped
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establish converging institutional logics amongtipgrants of relatively equal status, aligning
their interests and setting objectives and presitthat were meaningful to them (Garrety,
Robertson and Badham 2004; Bjerregaard 2010), dgihv@uprocess of institutional thickening

(Veluzzi 2010). The view expressed by one of tliermediary members is illustrative:

‘| think one of the key success factors of prograsmof this nature is selecting carefully the
members of the steering group, i.e. influencingrash as possible the dynamics of the group.
You need right mix of people. People with expertidesimilar status and suitable ethos. You
don’t want people with huge egos or those who dataidiscussions or promise a lot but do very
little...You certainly need to streamline activitieg expediting the setting of an agenda and a
plan that everyone relates to, so that they areegluogether...to build and maintain
momentum...and then agree on how progress will bétoned and assessed - that's again very
important’. (PIRC team member, P2)

In the light of the above, the following two progams are put forward:

P1:  Brokering, as an intermediation function, imed building a balanced membership
structure of a coalition of stakeholders concerméth technology diffusion to rural
industry. This is essential for fostering idewmtfiion, avoiding harmful power relations
and building a strong community of practice, whetakeholders can develop the

identities and competences required for technotbijysion to rural industry.

P2: Brokering, as an intermediation function, ived the pursuit of a clear agenda, well-
informed action plans, agreed assessment framevemdsechnologies in a coalition of
stakeholders. This is essential for building arsgrcommunity of practice, within which
the stakeholders concerned with technology difiusio rural industry can develop

supportive identities and required competences.

Members of the coalition convened in six steeringug meetings during the two year-
programme. They contributed to designing the farofidhe six workshops that PIRC delivered
to fish farmers so that the latter had the oppaguto familiarise themselves with new
pisciculture technologies and learn about their agament and support available. The next
section deals with the workshops and follow-uptsiso participating fish farmers. These, in
conjunction with each other, constitute the seckeg component of the technology transfer

programme, and relate to the facilitating and apming roles of the intermediary.
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4.2 Facilitating and configuring via workshops and training/technical assistance visits

In less advanced new technology situations, an ogptte approach to integrating such
technology would be to seek out those resourcets dhia help to understand it (Karlsson,
Johansson and Stough 2010). In that respect, demoh studies in CoPs have highlighted the
importance of brokers as facilitators (Wenger 2a8andley, Sturdy, Fincham and Clark 2006;
Theodorakopoulos, Ram and Beckinsale 2013). Wafpamrd to pisciculture businesses as
technology recipients, throughout the duration loé programme, PIRC as a facilitator of
technology transfer and innovative adaptation @eéd six workshops to 44 fish farmers. The
latter group comprise a network of co-located pisitire businesses connected to a central
node, a local fish trade association with the agmonPAPROPESCA. PIRC helped with
configuring the domestication of technology in theal production system of these pisciculture
businesses by selecting the technologies mostlikebe adopted. Later, when different types
of technology had been applied and adapted by skeesun innovative ways, they helped to
configure the process of innofusion. As Stewad Blyysalo (2008) put it, these processes are
not just technical but also symbolic, involving wh&enger (1998, 2000) calls reification of
meaning. Being embedded in the local productistesy, PIRC provided an interpretation of
the technology, the meanings that government affcand users give to the programme, and
then adjusted the programme to reflect such iné¢agions.

New technologies were showcased, explaining th@pligation and benefits to
participating fish farmers. These events wereofedld by visits of PIRC team members to the
participant pisciculture businesses for providinge<®o-one assistance with adopting and
configuring these technologies. The six workshapd follow-up visits (on average five visits to
each participant pisciculture business) can be eteas significant boundary events for the CoPs
involved (Brown and Duguid 1998, 2001; Wenger 19®&)0) — in this case being members of
the coalition/PIRC and fish farmers. As mentioeedier, according to situated learning theory,
the quality of boundaries as spaces of interadbetween different CoPs is influenced by the
presence of specific factors that can inhibit dna@ce engagement and alignment of interfacing

CoPs. In these events, advisors who representdhBtion, put forward boundary objects
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(Brown and Duguid 1998, 2001; Wenger 1998, 2000hsas the technologies on offer,
explicating unambiguously to participant fish farsaow these types of technology can benefit
their businesses within the context of regionalali@@ment planning. This clarity of boundary
objects has been found to be a critical succedsrfat developmental initiatives of a similar
nature (Theodorakopoulos, Ram and Beckinsale 201M3preover, importantly, these events
strengthened these two CoPs by providing a forumra/their members can interact socially and

learn from each other about transferring, adopaind adapting the technologies in question.

The quotes below are illustrative:

‘As to the workshops and the assistance visitisinktthey were very useful not only for
showing what can be achieved with different teobgiels but also because we got the
chance to talk to users and see what they are itign&bout these technologies and how
they apply them. | think that was very importamtlailding trust and finding out what
their needs are, what the problems or difficuliwesild be with technology adoption and
how to deal with them, how to adopt technology watiwely in a way that suits their
needs...doing this collectively brings about a edive mindset for all involved'.
(Programme Expert 2)

‘In the workshops we got to see what technolognisffer and what the gains are...what
was good was that this was presented very clearlyenuring the visits we got some
help with dealing with any problems and adjustihg technology. But what we learn
from each other is also very important. You aré alone, you have the opportunity to
start something together and then knowing that lyave someone to turn to for advice,
share about the technology, makes you willing yoittr..and this could be the advisor
during the visit, but in many cases it could besléofv farmer who works with the same
technology’(Fish Farmer F15)

Based on the above discussion the following prdjoosis advanced:

P3:

Configuring technology and facilitating inntiva adaptation at a collective level, as an
intermediation activity, involves the handling ofear boundary objects (technology
types), in boundary events (workshops and techrasalstance visits) which clearly
articulate the rationale, requirements and oppdrasin technology domestication and

innofusion.
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It has to be noted that institutional arrangemesats play an important role in the
domestication and innofusion of technology. A caispoint is Luna and Tirtido’s (2008) study,
which highlights the contribution of business asstans to knowledge networks in Mexico.
The significance of business associations is eclméde intervention this paper reports upon.
Of special note is the role that APROPESCA (theallotsh trade association) played in
facilitating the organisation of these events, ding trust, legitimising and ‘translating’ the
technologies on offer and engaging meaningfullyhwpiarticipants. Under situated learning
theory, through acting as a broker (Brown and Dddi#91; Wenger 1998, 2000) in partnership
with PIRC, they enabled participant pisciculturesinesses owners to understand how the
different types of technology on offer could setilem and how such technology fits within the
wider regional agenda of productivity and innovatibeld by the coalition. Conversely,
APROPESCA as a broker helped the coalition maksetlparticular events more effective, by
providing the perspective of its members as paénticipients and adapters of technology. In
its partnership with PIRC, the association assigtedisseminating good practice in configuring
and adapting pisciculture technology, as well aseitting operational standards within the local
production system. In situated learning theorymger within the pisciculture network of
APROPESCA, fish farmers were able to expand theééniities as innovatory technology
adapters and to reap the benefits of domesticadiosh innofusion. Instrumental was the
provision of knowledge to the local pisciculturestgm about how the technology can be used to
meet the requirements of foreign markets, orientivgse agribusinesses as a collective to the
international production environment (Gellynck, Waire and Viaene 2007). The following

guotes are instructive:

‘The role of PIRC and APROPESCA in diffusing inniwea adaption of pisciculture
technologies, standardization, and disseminatiogaxid practice amongst participating
farms was very important...To extend the practicetteer pisciculture businesses, the
way to do it is to acknowledge the most expertfasimer, say one who came up with an
innovatory or cost effective application of tecltogy and extend that mode to others
within the network, but in the right pace so thia¢de businesses are comfortable with
transition...’. (LG official)

‘APROPESCA played an instrumental role as a brokéhe propagation of innovatory
adaption of technology and dissemination of goatfce... because of this, fish farmers
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see themselves as adopters or better, innovataptads. Eventually, they are looking to
replicate these practices in other region®rogramme Expert 1)

PIRC involved APROPESCA as an institution to hélpnt [participants] learn to
function this way, to instil this mindset of cotlee adoption....Some of these solutions
were actually quite innovative...They promoted pre@esl output standards to achieve
certification and reach foreign markets. Theseew@ocumented so that they can be used
in future projects in other places(Programme Expert 3)

In light of the above, the following propositionggbmitted:

P4:  Configuring technology and facilitating inntiva adaptation, as an intermediation
activity, involves the employment of other trustéinyr brokers, who are embedded in the
local production system. Their understanding odl anedibility with the supply and
demand sides enables the fine-tuning of the programand the development of the
identities and competences needed for transferadgpting and adapting technologies

effectively at a collective level.

Based on the above discussion in Sections 4.1 akdIRustration 1 summarises the key
components of the programme’s intermediation fumsi of brokering, facilitating and

configuring.

Insert lllustration 1 here

Synoptically, in this conceptualisation, the compats of these three intermediation functions
are understood through the lens of situated legrthirory. More specifically, brokering refers
to establishing a coalition of stakeholders coneemwith technology transfer as a balanced CoP,
as well as hosting generative boundary eventsr{stegroup fora) and using effective boundary
objects (agendas, plans, assessment frameworkgeahdologies) and brokers to align its
members. Through these activities, transferoredfnology can develop identities, meanings

and competences that are conducive to optimisiagabhnology diffusion process. Facilitating
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and configuring as intermediation functions relateproviding generative boundary events for
recipients of technology (training events and &sste visits) and recruiting embedded,
trustworthy brokers that facilitate the legitimatjotranslation and adoption or innovative
adaptation of technology. Through these activitietipients of technology can develop
identities, meanings and competences that are co@uo collective domestication and

innofusion.

5 Conclusions and Avenues for Further Research

The focus of this paper is on academic-relatecepeddent research and advisory centres, which
constitute a particularly significant type of teolwgy intermediary and a key feature of regional
development policy in many Latin American countriaed deals with an instrumental case of
technology-diffusion intervention. The diffusecth@ologies were adopted to address specific
needs of agribusinesses, through mass-technologgtoraisation activities, aiming at
domestication and innofusion of technology. Theetarefer to collective adoption of the
technologies discussed, in many cases by innovaiaptation. As this case demonstrates,
domestication and innofusion through brokering,litating and configuring of technology in
the way discussed can bring about cost savingsefisaw substantial improvements in quality,
and productivity for the local participant piscituke businesses. This in turn is pivotal for
agribusinesses in the local production system,uah smprovements enable their certification,
creation of common assets and access to interasapply chains. These are commendable, as
they have the potential to improve significantlg ttompetitive position of the local production

system.

Knowing ‘what works’ is regarded as instrumental @i@signing interventions (Pawson
and Tilley 1997; Sanderson 2000; Pawson 2006)thiicase, it is significant for undertaking
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future technology intermediation initiatives in aayv that addresses structural interface
deficiencies and promotes the enhancement and atirevactivity of rural production systems.
In illustrating the key components of the PIRC mémtion, it is explicated how constructs
posited by situated learning theorists can improve understanding of the role that third
sector/academic-related intermediaries play ingrecess of domestication and innofusion of
technology. It is suggested that Stewart and Hgisa2008) three main intermediation
functions (brokering, facilitating and configuring) technology domestication and innofusion
can be improved by optimising the intervention comgnts that were submitted as theoretical
propositions, and presented summarily in lllustratl. These refer to establishing a coalition of
stakeholders concerned with technology transfea &slanced CoP, using effective boundary
objects (agendas, plans, assessment frameworksteghdologies), in generative boundary
spaces (steering group fora, training events astasce visits). They also relate to recruiting
embedded brokers that facilitate the legitimatidranslation and adoption or innovative
adaptation of the technology concerned. Througsdhactivities, transferors and recipients of
technology can develop identities, meanings and pedemces that are conducive to

domestication and innofusion of technology.

Notably, by drawing on an instrumental, demonstratiase (Stake 1994; Yin 2003) - not
a sample of one - the intervention components pwdrd as theoretical propositions convey
generic tendencies and highlight ‘what could beth@&ield 2000), extending Stuart and
Hyysalo’s (2008) framework. Put another way, altto the exemplar initiative examined in this
study deals with low-technology intermediation betw a third sector/academic related institute
and the pisciculture industry in a rural region@dlombia, it is not strictly delimited. It is
purported that the insight gained from nurturingl dmidging CoPs in undertaking university-
industry technology intermediation in this spec#etting may be transferable to similar contexts
involving community engagement programmes of thature. That is to say, the key
components of this intervention, submitted as thical propositions, merit the attention of
those concerned with university-industry technoldggnsfer, especially in the context of a
developing economy. Such stakeholders includernmediation practitioners, academics and
public administrators.
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Notwithstanding the value of demonstrating ‘whatuldo work’ in intermediation
initiatives that deliver positive outcomes in thentext examined, such outcomes should
eventually be linked to social and economic impaétdimitation of this study is that it was not
designed to undertake an evaluation of the impatthie improvements reported in the local
production system on the local economy, society andronment. Future research should
consider measures of local economic, social ang¢@mmental performance, in order to obtain a
more integrated view of the relationship betweearirention outcomes and rural development at
the local level (Baumgartner, Schulz and Seidl 201Given that prior research has indicated
some adverse effects of interventions on localadazpital (Phillipson, Gorton and Laschewski
2006; Atterton 2007), such an assessment shoukldmrboth positive and negative effects.

Another limitation of this study is that it is basen a single demonstration case and the
findings may not be easily transferrable to othyes of clusters or different countries, where
different institutional arrangements may prevailefibrock and Roep 2014). To strengthen
theoretical development, more interventions of tiesure need to be considered, in differing
settings, for theoretical replication (Yin 2003;s&nhardt and Graebner 2007). Such research
would not only provide real-world laboratories fonproving technology domestication and
innofusion among end-users, but also cast ligitherrole that different contextual arrangements
may play in facilitating or inhibiting universityxdustry intermediation. Finally, a promising
avenue for future research is examining how reteara advisory centres, as institutional
entrepreneurs, fill institutional voids (Mair, Marand Ventresca 2012) in order to effect
domestication and innofusion, within a variety o€dl production systems, by using situated

learning theory.
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Table 1. Fish Farmers - Technology Adopters and Reltant Benefits

Technology Number of Number of Number | Number adopter | Number
Type fish farmers | adopters that | of achieving a adopters
that adopted | entered new | adopters | substantial achieving at
technologies | markers/ achieving | increase in quality| least 10%
on offer supply chains | at least (by main buyer increase in
as aresult of | 10% cost | standards) productivity
adopting thesg savings
technologies
Sand Tra 32 32 25 32 26
Centre for 44 44 44 44 44
Gutting
(shared by the
network)
Environment | 37 37 3C 37 42
Management
Systems
Fish Tank 15 15 15 12 15
System
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lllustration 1. Constituent Elements of the Three kKey Intermediation Functions

Brokering

Nurturing a Coalition Community of Practice — Focal Points:
- Steering GroupMembership structure
- Boundary EventsSteering group meetings
- Boundary ObjectsAgenda, strategic/tactical plans and assessmamefvorks
- Brokers: Intermediary advisors

Stakeholders involved in Technology Diffusion:
Development of communal identity and meaning shépetervention mode

Facilitating & Configuring

Nurturing a Community of Practice of Networked Agribusiness owners — Focal
Points:

- Boundary EventsWorkshops and training & assistance visits

- Boundary ObjectsTranslated new technology

- Brokers/Facilitators: Intermediary advisors andlérassociation officials

Technology recipients:
Development of communal identity and meaning alsrtelogy adopters/adapters

Supportive communal identity, meaning and competeres enable the domesticatior
and innofusion of technology amongst agribusinessvmers




