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Introduction: biodiversity, business, and ecological knowledge

Biodiversity— the variety and variability of genes, species, and etarsgs underpins life. Its

loss poses serious risks to business operatiorestening resource availability, supply chains,

and “ecosystem services” such as water provision |(Bishop, 2032Evison & Knight, 2019

Whiteman, Walker, & Perego, 201®8/inn & Pogutz, 201B)These risks are recognised at a

global level[(Evison & Knight, 203WNatural Capital Coalition, 20]|8Vorld Business Councjl

for Sustainable Development, 2012) but further researcleadad to understand business

perceptions and actions regarding biodiversity in localteds [(Reade, Thorp, Gola,

Wasbauer, & McKenna, 20 LI:Whiteman et al., 2013WVinn & Pogutz, 201B)Ecological

knowledge can help businesses to transform operations megaiddiversity, but gaining this

knowledge ofterrequires collaborations beyond organisational boundarieggB& Heras

Saizarbitoria, 2017|Pogutz & Winn, 201B) Managing impacts and dependencies on

biodiversity can therefore be very complex, and soibérdity management means integrating

diverse and sometimes competing forms of knowledge (®@ntific, economic, ah

indigenous) and values (e.g. spirituabmmercial, social, normatiyelBoiral & Heras

Saizarbitoria, 201j7)The processes by which learning occurs, and how ecologioall&dge

converts into action across different contexts rematiear We use social learning as the lens
through which to explore the processes of ecological krugeléransfer in the Chilean forestry

and salmon farming industries.

Social learning has been successfully applied to explorevbisity management in natural

resource based settings (Berkes, 28benhiiner, Rodela, & Ecker, 2016) but rarely used to

understand learning by busingss (d'Angelo & Brunstein, [2@abBial learning is rooted in

exploring processes in socio-ecological systems (S&l&ye “people depend on resources
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provided by ecosystems, and ecosystem dynamics are inftj¢ocrying degrees, by human

activities” (Chapin, Kofinas, Folke, & Chapin, 2009: pl 2). Consequeittlys suited to

understanding contexts where businesses must account foplensbcial and ecological

factors Forestry and salmon farming are vital to the Chilean econbutywhere forestry firms

have sought to control their impacts, salmon producers mefaegely inactive| (Latta &

Aguayo, 2012). We investigate the role of the Forestryw&tdship Council (FSC) as a

“bridging organisation”, enabling forestry firms to learn about biodiversityfatiént values
associated with it, and to reform operations. We continadorestry and salmon farming cases
to emphasise the importance of bridging organisations ihliagalearning and action, and
highlight the role of stakeholders and institutions in prongpind enabling learning about
biodiversity. We consider why ecological knowledge transfiay lead to reform, but not

transformation, of operations regarding biodiversity.

We demonstrate how it is possible to apply social learninginderstand processes of
ecological knowledge transfer to business, highlighting hawstitial context (particularly
regulations and stakeholder interactions) shapes percegtidrections regarding biodiversity

in relation to operations in forestry and salmon farmmg@hile We respond to calls to advance

understanding of the tensions underlying corporate sustainTMk’lly der Byl & Slawinski

2015) by exploring some of the unique challenges that tacklingvbmsity loss presents

particularly the processes by which firms might deepem #tological knowledg¢ (Winn &

Pogutz, 201B3)O0Our findings have potential applications to understandingpileg. and action

regarding biodiversity in other contexts where naturaliessbased firms are operating. We
conclude by exploring strengths and limitations of thisakese regarding applications to other

contexts and sectors, and identify future avenues cdrese
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Factorsin business lear ning about biodiver sity

A wide variety of literature indicates the importandesoological knowledge in influencing
business perceptions and actions regarding biodiversitiyisisection, we identify the gaps in

understanding processes of ecological knowledge trarmstewe address through our study.

Ecological knowledge influences corporate perceptions regphkdodiversity. Concern about

biodiversity loss is highein sectors that face greater operational risks relatéibtbversity

Bonini & Oppenheim, 201J0)Frms with biodiversity policies are often from sectwiith the

largest exposure to and impact on it, such as utilities andwganhattacharya & Manag

2013). Measuring and reporting impacts on biodiversity aidposmensior) (c.f. D'’Amato, L

Rekola, Toppinen, & Lu, 201Rones & Solomon, 201®Rimmel & Jonall, 20183Samkin,

Annika, & Dannielle, 201¢). Ecological knowledge is also impuria motivating operational

reform: better measurement is seen as critical in @ity operational reforms to account for

biodiversity |(Natural Capital Coalition, 20[L6). Pogutz and W®i1§) found the process of

learning about ecological impact stimulated operationaivations at food producer Barilla

for instance, leading to deep reforms in farming practices

The social context is vital in influencing ecological kneelde transfer. Stakeholders are

integral to the learning process: suppliers and local aud®nrtay shape corporate reforms

regarding biodiversity| (Pogutz & Winn, 2016) and NGOs and publidiesocan help

businesses prioritise biodiversity activities (Overbeek, ldagVan den Burg, 203&an den

Burg & Bogaardt, 204NGOs and conservation scientists assist businesses irstaming

biodiversity's complexity and why conserving it mattefs (Boiral & Heras-Saizarbit@@d. 1)

for example by providing information in terms that they ather decision-makers can more

easily understangl (Oakleaf, Kennedy, Boucher, & Kiese@drj|Ruckelshaus et al., 200L5).
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NGOs can also help to reduce operational impacts on biodwdrgiproviding expertise and

advice via formal collaborations (Robinson, 2p12).

Rules and regulations and voluntary governance arrangeam shape the business case to

act regarding biodiversity influencing, and sometimes specifyihg, is involved in providing

ecological knowledgg (Lambooy & Levashova, 2(JMulder & Koellner, 2011{Wolf &

Primmer, 2006). Voluntary governance arrangements such as cEBification require

businesses to consult conservation NGOs and local comesimgégarding conservation

measureg (Boiral & Heras-Saizarbitoria, 20IR@gulations regarding biodiversity may also

influence when and how firms choose to engage with stddkefs concerning operational

impacts|(Houdet, Trommetter, & Weber, 2{)Raty, Toppinen, Roos, Riala, & Nyrud, 2016)

Some regulations may stimulate reactive corporateegies focussed on limiting stakeholder

engagement, rather than proactive approaches that sastoumnt for biodiversity at the outset,

N

and which include consulting multiple stakehold|ers (Houddt,e2G1.2).

Current literature indicates several gaps in understgnééarning processes regarding
biodiversity. Ecological knowledge influences corporate gaionsof biodiversity, whilst
stakeholders and institutions shape processes of ecdlogavledge transfer. The
characteristics of successful learning proegssvhere biodiversityis accounted for and
different forms of ecological knowledge are considerethain unclearThe mechanisms by
which different stakeholders influence business percepgindsctions regarding biodiversity
are also uncertain. Formal arrangements, such asoirganisational agreements, may be

critical to ensuring transformation regarding biodiversitgnagement in some contexts, but

informal relationships, like ad hoc working groups, mayrbpartant in otherg (Westley &

Vredenburg, 1997)By focussing on external processes we do not suggest that thelinte
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dynamics of businesses are insignificTnt (Bansal & R2@0(): gaining internal buy-in is

important to ensure that boardroom decisions on biodivenstyngplemented (Overbeek |et

al.,, 2013

oo

Paoli, Yaap, Wells, & Sileuw, 2010Multiple external processes influencing

learning about biodiversity by businesses remain unesgb)/dhough. W next outline how we

will explain these processes.

Explaining business lear ning about biodiver sity

The empirical literature highlights the importance of sbcantexts, particularly rules,
regulations and stakeholder engagement in shaping learning biodiversity. We outline
below how social learning, supported by the concept of bourmagects and institutional

theory advances understanding of ecological knowledge transfieo@erational reform.

Social learning descrésthe process through which new ecological knowledge trassilato

action regarding biodiversity (d'’Angelo & Brunstein, 28lebenhiiner & Arnold, 2007

Siebenhtiner et al., 20[L6)e define social learning as “a change in understanding that goes

beyond the individual to become situated within wider $agids or communities of practice

through social interactions between actors withigiscdonetworks” (Reed et al., 2010:

"Conclusions|and “a process where organizations display behavioural changes” (Siebenhtinef

& Arnold, 2007: p. 34[l). Communication with stakeholders is t@yearning, enabling

relationships to develop, different forms of knowledge &ottansferred, and prompting

changes in the outlook of the organisations involMedeh@ihiner et al., 20[L6As

relationships evolve, knowledge and competefisede-up’, facilitating theco-development

of new biodiversity management practiges (Berkes, PRaBl-Wostl et al., 20Q7).

Learning processes regarding biodiversity and ecosystemagement are often dynamic,
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involving interactions betweeformal and informal institutions (Siebenhiner et al., 2016)

“Bridging organisations” are essential in facilitating these interactions, enabling dialogue and

collaboration between firms and stakeholdgrs (Berkes, [#00@9Folke, Hahn, Olsson, &

Norberg, 200gReed, 200B). Aa “formal, third party entity distinct from the individuads

organizations it connects” (Sternlieb, Bixler, Huber-Stearns, & Huayhuaca, 2013: p{,121)

Folke et al., 200|5)a bridging organisation provega site for dialogue, knowledge transfer,

trust building, conflict resolution, and potentially ad hocpmration to tackle specific issues

Berkes, 2008Sternlieb et al., 2013Bridging organisations therefore span multiple functions

and services, facilitating stakeholder engagement and learamgyell as enablingo-

managemenbf biodiversity and ecosystems (Berkes, 2009).

Social learning and bridging organisations do not fully explain whgome instances co-

management procedures may only resultssingle loop” learning (superficial behavioural

change) rather than “double loop” learning (transformation of attitudes and valules) (Betkes,

2009 |d'Angelo & Brunstein, 2014Reed et al., 201(Siebenhiner & Arnold, 20070

management procedures can be atmmesd as a “boundary object”, operating within the

broader functions of bridging organisatiolns (Folke et2z8lQY) emabling agreement between

diverse actors on biodiversity management practicesallowting for divergent views on the

ultimate purpose of the procedures themsejves (CarlkeBentisch, 20QMNicolini, Mengis,

& Swan, 2012|Star & Griesemer, 1989). Consequently, businesses migbtiperco-

management procedures as an end in their own right, fogusa tactical alliances, and

minimal compliance, resulting in partial and provisionafteng |(Carlile & Rebentisch, 20p3

Nicolini et al., 2012) Whilst bridging organisations enable new procedures to develop

therefore, businesses might treat these as boundastshbjesulting in more symbolic change.
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Social learning also fails to explain what motivatesrgdy processes amongst businesses
regarding biodiversity, or why consequent operational refamay not be uniform amongst
all businessesSocial learning can be conceived as a process of desditilisation, where

existing practices are no longer socially desira|ble (Qli®92) Businesses can deploy

different strategies in response to pressures to refegarding biodiversity (Boiral, 2016

Scherer, Palazzo, & Seidl, 2013). Some might concedalltalemands or negotiate a

compromise, resulting in substantive, possibly transfammaeform |(Scherer et al., 20113)

Others may make symbolic concessions, managing stakepel@deptions about the extent of

reform |(Boiral, 201f§Scherer et al., 2013The sources of pressure may also influence the

extent of reform. Beyond-compliance reform is oftéme to pressure from customers,

suppliers, or competitors, whereas more limited, saneNamiding behaviour occurs where

pressure from regulators, NGOs or civil society (Delmasdifel, 200§ |Testa, Boiral, &

Iraldo, 201%). Firm size may also moderate the speed, dapdh,or extent of reform, and

hence the depth of learning that occurs (Delmas & T&@4). Smaller firms are less visible

and may not be compelled, or have the resources, torrédothe same degree as larger firms.
Consequently, in evaluating the extent of operationatmefegarding biodiversity, the sources
of institutional pressure placed on businesses, and theasi resources of the businesses

involved, must be considered.

To summarise, social learning provides a means to analysegeeadlknowledge transfer
processesWhere learning is occurring, we expect to see a bridging organidalp foster
dialogue between diverse stakeholders, and the scalingipdiversity co-management. A
specific focus on co-management procedures themselves Unedigsstand the degree of
learning. Operational reform may vary depending on whanbsaseés need to do to retain or

regain social legitimacy, and the sources of socisdsue. There may also be differences
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between firms, depending upon strategic choices and fiem siz

Case Studies

Understanding corporate perceptions of biodiversity requiresideration of many variables

relating to social and ecological contexts. Case statiable detailed investigation of multiple

variables, helping to understand phenomena in their cof@xgsswell, 2008Yin, 2014)

Multiple cases can advance new theories and cong¢Emsnpardt, 1989Yin, 2014) We

adopted a “polar type” approach (Eisenhardt & Graebner, 2007: p.[27), examining two sgctor

operating in contrasting socio-ecological contextghwdifferent responses to biodiversity

management (see Table 1 and case histories below).

Table 1: Ecological interdependencies of forestry and salmon farming sectors

Forestry

Biodiversity management has changed considerably in&hftaestry since the early 2000s
The 1974 Forestry Law (Ley 701) subsidised forestry firmsitplg on deforested and

degraded land, but also saw firms substituting native foxétet commercial plantations

Echeverria et al., 20Q@amorano-Elgueta, Rey Benayas, Cayuela, Hantson, & iteres,

2015). Substitution officially ended in 2003 after US NGO FortéstE campaigned against

retail chain Home Depatpurchase of timber sourced from native forests. In resdxrauco

and CMPC, Chile’s two largest forestry firms, signed commitments to stop harvesting native

forest [(Heilmayr & Lambin, 2016)Forestry firms resisted pressure for further reform,

particularly to adopt FSC certification, and with suppibam state development agency

CORFO instead created CERTFOR, their own certificatiandard organisation, with limited

protections for native forest (Heilmayr & Lambin, 2018)bstantive reformccurred when a

pulp mill owned by Arauco contaminated the Rio Cruces wedlambulting in the death of
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thousands of black-necked swans. Facing widespread public protastpAand CMPC joined

FSC Chile, achieving FSC certification in 20[L2 (Sepulveda l&aivoel, 2012).

After joining FSC Chile, cooperation between forestry compari@al communities and

conservation NGOs has increas@dforestry dialogug@ialogo Forestal), launched in 2009,

brought together community and conservation NGOs with @yemforestry firms to discuss
issues related to plantation and native forest managefiei’s three largest forestry firms
(Arauco, CMPC and Masisa) are involved in the World Wedfiund WWF) New Generation

Plantations (NGP) initiative, exploring ways to coordinbiediversity management efforts

such as the establishment of wildlife corridors to aid gseciigration across plantation sites

New Generation Plantatiors). Forestry firms also pirepresentatives from CONAF, the

forestry agency, and other state agencies, communitycansgivation NGOs, and indigenous

communities on the Chilean government’s Forest Policy Council (CPF). The CPF has produced

a strategy for Chilean forestry until 2050, including achiegastainability| (CONAF, 2016)

Tensions remain: forestry firms have yet to commit to the CPF’s proposed strategy, conflicts

with the indigenous Mapuche over land ownership are growm disputes with local

communities persist (Salas et al., 2016). However, #tasbf biodiversity has evolved with

FSC membership, with greater dialogue regarding conservation

Salmon Farming

Biodiversity management remains a peripheral concesalmon farming in Chile. With state
assistance, salmon farming rapidly expanded from the 18ff)s, but its geographic
concentration in the Los Lagos region resulted ireased ecological stress, prompting a series

of regulatory reforms in the early 2000s, including Environméntpact Assessments (EIAS)

and rules on sanitatign (Barton & Flaysand, 20T8% outbreak of Infectious Salmon Anaemia

(ISA) virus in 2007 exposed poor practice amongst producers andaitequacy of these
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regulations [ (Buschmann et al., 200®ecommendations from &salmon roundtable”,

comprising state agencies, salmon producers and their su;TBlixsltss-Gallardo, 2013) led to

tighter biosecurity regulations, a new SuperintendetiteoEnvironment (SMA), and incress

oversight and enforcement powers for state agency ﬁmoa| (Barton & Flgysand, 2Q10)

Whilst producers have adopted voluntary standards, incluSBfA000, Global GAP and Best

Aquaculture Practices (BAP), certification has not leddame impact in salmon farming as

in forestry |(Cid Aguayo & Barriga, 2016). The eight latgpsoducers in Chile joined the

Global Salmon Initiative (GSI), committing to achieving Aquaad Stewardship Councll

(ASC) standards, but its reforming potential remains uairefCid Aguayo & Barriga, 2016).

Ecological crises have complicated stakeholder relsiips: protests about redundancies

following the ISA crisis led to industry association Safh@hile’s offices being burned down

in 2009|(Latta & Aguayo, 2012). An algal bloom in early 2016 forcedesarmducers to close

farm sites writing-off a large proportion of their stock and dumpingnitthe seal (AQUA

2016). The simultaneous declaration of a Red Tide by the @Ghgeaernment prompted

rioting by fishermen and local communities who blamed salproducers for the crisis and

loss of their livelihoodg (Paz Infante Heymann, 4016). Leaoahmunities and conservation

NGOs remain peripheral stakeholders: neither group wasdnwaiteelp the salmon roundtable

response to the ISA cris|s (Bustos-Gallardo, 20¥®)ilst GSI members participated in the

WWF-led Agquaculture Dialogues, all producers have resisteeffbrts of conservation NGO

Oceana to disclose levels of antibiotic \IAse (Esposito,|2016).

The forestry and salmon farming cases demonstrate th&iemoof contrasting approaches to
conservation. Despite continued conflicts with stakehol@diversity appears to have a

gained higher profile amongst forestry firms. The FSC afgpé¢o have helped enhance

100f 33



ecological knowledge in forestry, but it is unclear hibwas aided learning, or the depth of
learning that has occurreldittle appears to have changed in salmon farming, but tls®mea
underlying continued inaction regarding ecological crisestsneloser examination. In the
next section, we detail our use of mixed methods to ex@orporate perceptions and actions

regarding biodiversity in Chilean forestry and salmon farming

Data collection and analysis

Data collection was based on a method developgd by Rydirfralieth (2006) to research

institutional and stakeholder dynamics in natural resouma@agement. In stage one, we
reviewed company websites and sustainability and annual remtsifying key themes,
projects, stakeholders, stated business priorities anditiast regarding biodiversity.

Documentary material often only provides partial insightsparate reporting on biodiversity

is generally characterised by selective disclosureabinores and motivation$ (Boiral, 20[L6

Lahtinen, Guan, Li, & Toppinen, ZOHG.f. Rydin & Falleth, 2006). Consequently, in stage

two, we used interviews to explore key themes in greatehdept

Our principal interview targets were managers engaged withtaperaWe also approached
business development and corporate relations managetse ilargest firms if their role

included some engagement with biodiversity. Managerial risicepéions are vital in

determining biodiversity management by businegses (Lam&dagvashova, 201{1Sharma

& Nguan, 1999) and we expected managers to offer strategic m&mbithe challenges and

opportunities presented by the integration of biodiversity operationsWe interviewed
stakeholders to 1) understand stakeholder priorities regphibdiversity, and 2) triangulate

views about interactions, minimising the possibility of “retrospective sense-making” and

impression management by business participgnts (Eisenh&@daébner, 2007: p. 28).
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Stakeholder relevance regarding biodiversity varies deperafintpcal context| (Boiral &

Heras-Saizarbitoria, 20)/Reade et al., 2015MAccordingly, we considered the case histories

of both sectorso generate our sample and revised our list following diszasswith

researchers, former managers, and industry observesihaShile. Supplementing Boiral &

Heras-Saizarbitoria (2017) approach using corporate reports and websites, we reviewed

industry association, certification and Chilean governmegiisites to identify stakeholders.
In forestry, we checked FSC Chile board membership; andipartts involved in the Dialogo
Forestal (forestry dialogue) and NGP processes in Chilsalmon farming, we searched for
environmental consultants working on EIAs and explored webgiterganisations involved

in environmental and social campaigns. Conservation t&t®nNGOs, local communities,

and the state are recognised as key stakeholders regaatingsity management (Boiral &

Heras-Saizarbitoria, 20jL[Pogutz & Winn, 2016)We added representatives of indystr

associations, and community-based NGOs to our sample fbar daators; environmental
consultants in forestry, and senior managers and diseatmceanography firms, laboratories

and feed suppliers in salmon farming (see Figure 1).

Some stakeholders were not included in this study (see Figufeables unions had limited
involvement in biodiversity policy; certification bodiegre also more peripheral stakeholders
in Chilean salmon farming regarding biodiversity. The maiailegs in both cases are based
outside of Chile, but managers, NGOs working with retailensl state representatives
provided sufficient information to be able to understand lestgpriorities regarding
biodiversity management. We were unable to identify spesti@reholdersor corporate
investors to approach, drawing instead on current and formeagess to account for investor

priorities. In mitigation, no participant mentioned active investorolmgment regarding
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biodiversity, although with more time and resource we waanlget investor interviews.

Figure 1: Stakeholdersinvolved in biodiversity in Forestry and Salmon Farming in Chile

Fieldwork took place in Chile from November 2015 to May 2016, conmgrigd interviews in
the Metropolitan, Bio Bio, Araucania, and Los Lagos iBeg We also visited forestry
operations and attended a forestry industry conferenast ibterviews were face to face (three

were via Skype), conducted in Spanish (four were in Englisk)cvitinued until saturation,

i.e. until similar themes reappeared and new intervieefslgd few insightg (Bauer & Arts,

200Q). We had multiple records for each participant typactueve a spread of interviews

across firms and stakeholder types smdccount for individuals and organisations unable to
participate. We contacted named individuals directly; @itser we contacted the relevant
organisations requesting interview with someone in the ttaigsgtion. We cross-referenced

our list of organisations with each participant to checkpfmssible additions.

Table 2: Participants by sector and type

We conducted interviews as guided conversations, structuamdhda themes, retaining
flexibility to explore important topics that had not bémreseen prior to interviews (see Figure
2). We checkd terminology and suitability of interview content througgmversations with

key informants, along with the first five interviews feach case.

Figure 2: Interview content by participant type

Interviews were independently transcribed by a native Spapsaker and checked against

original recordings; the four interviews in English weianscribed by the authors. We used

NVIVO 10 to conduct multiple stages of coding, focussing amager interview$ (Bazeley &

Jackson, 20113). All coding was conducted by the lead authorregthar progress updates to

refine codes Through “within-case” data analysis (Eisenhardt, 1989: pp. 539-540) we
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developed individual codes in Spanish, finalising them in English, dtel geveral iterations

created group and theme level codes (see Figul&/'8jdentified similarities and differences

across cases usiffgross-case” data analysis (Eisenhardt, 1989: pp. 540-341).

Figure 3: Section of coding treesfor forestry and salmon farming cases

Findings

The analysis identified three key themes from the natet) contrasting perceptions of
biodiversity and responsibilities regarding its conservatetween forestry and salmon
farming firms; 2) the divergent impact of the FSC irefiry and state regulations in salmon
farming in framing perceptions, learning and actions, andh@y engagement with

stakeholders affected learning about biodiversity. Indikeussion section, we consider how

social learning helps explain the findings.

Prioritiesrelating to biodiversity and perception of conservation role

Managers of forestry firms spoke with confidence about #pproach to biodiversity and the
change of mindet about biodiversity: “[bJefore productivity was the objective: pine and
eucalyptus. Today it is productivity as well as conservation” (154, Forestry Firm). Managers
accepted their responsibility to conserve: “[we] bear a great deal of responsibility: we can’t

hide. We’re very visible and we’re aware of the demands [on us]” (16, Forestry Firm). Water
management at plantatiohss become a public issue as droughts have increased. Managers
accepted the need to co-decide conservation prioritibsstakeholdersiproblems need to be
identified and discussion needs different viewpoints to find solutions” (16, Forestry Firm). The

three largest forestry firms engage more with corsémw NGOs, local communities, and
native forest-based projects and biodiversity relatedativés, such as NGP, than other

forestry firms But managers at all forestry firms emphasised thaderwation had moved up
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the agenda, and anticipated increased responsibilitiesafore forest conservation to retain
FSC certification: “standards will continue to rise each year; you started here but you must

continue raising what is required” (17, Forestry Firm).

Salmon producers framed biodiversity in terms of pursuingasability and how challenges
such as diseases and environmental crises complicat@iaghte One manager summarised,
“the development of a sustainable industry has had many ups and downs, it has been through
various crises and this has made it quite unstable” (140, Salmon Producer). Caligus (sea lice)
and diseases such as Salmon Rickettsial Syndrome (SRSkamsidered major threats, and
greater in Chile than elsewhere: “Norway barely uses antibiotics, but they don’t have SRS;
since we have these bacteria we fight them with antiisiotve use a tge amount” (163,
Salmon Producer). Antibiotics were also identified ashallenge for achieving ASC
certification.Salmon producers’ interest in biodiversity is focussed on protecting salmon, for
example through investments in treatments and genetiouaprents, rather than through
marine conservation and reduction of ecological imp&ctslucers are aware of these impacts,
but focus on insulating themselves from, rather than engaging with, biodiversity: “this is a firm

producing salmon, not a firm did natural environment” (163, Salmon Producer).

Standards and regulations. framing the business and biodiversity relationship

Biodiversity management in forestry firms is framed B$C standards, particularly:
commitments to identify, restore and conserve nativesfpsastainable management plans and
species surveys; and consultation of communities neighigpoative forest and plantations
regarding water quality and supply. “I believe that this [FSC certification] explains a great deal
regarding [forest firms and] biodiversity” (17, Forestry Firm). Adapting to FSC standards
was challenging, but now integrates with, and helps struaipeegtional practice: “initially

we began with very complex management systems, wit) a lot, of bureaucracy, checking
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documents, but ultimately that has become more flexible because it is part of the business’s
culture” (125, Forestry Firm). Legislation was rarely mentionextept restrictions on cutting
down native species. Managers and stakeholders alikéh#ltFSC standards took forestry
firms beyond state regulatiofthe legal requirements [in Chile] aren’t [...] as high as in other

parts of he world” (166, Forestry Firm).

In salmon production, regulations are more important fodieersity management than
certification. Managers felt that the severity andmjiinaof rules and regulations on sanitation,
biosecurity, and site monitoring constrained their competiess, capacity to act, and
complicated efforts to become sustainable: “there are many more regulations here in Chile, I
believe there’s much more bureaucracy than in Norway” (151, Salmon Producer). Producers
felt that the industrywvas under considerable economic pressure: “the amount of regulation,
outbreaks of illnesses, natural events, like [algae] bdpdrave meant that the industry is not
in a good way financially” (146, Salmon Producer). Whilst economic pressure was a bigger
issue for firms with fewer sites, even managers ofldahgest firms highlighted the resources
committed to deal with environmental and sanitary regulatoaisconsidered that high costs
complicated efforts to achieve higher standards: “it’s difficult because the ASC [certification]

is complex, ASC is onerous; it’s really expensive” (157, Salmon Producer).

Stakeholder interactions

The institutional context has influenced interactiaith stakeholders regarding biodiversity
in both sectors, albeit in very different ways (seél@a3). Forestry companies have
increasingly interacted with university-based conservdtiologists, conservation NGOs, and
local communities; all previously peripheralftons’ decision-making. Managers of the largest
forestry firms highlighted how stakeholder engagement hidhdouild their understanding

of operational impacts on biodiversity: “forestry firms are going to tackle and have to develop
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science and technology and procedures to realise activities they don’t understand in detail, and

so they are going to need a lot of support from universitie©Nahd communities to be able

to progress” (125, Forestry Firm). Researchers helped forestry firmedm about the native
forests they owned and to understand local condititthere are research agreements with
different providers and universities, and various studies @meducted to advance
understanding of native forest” (166, Forestry Firm). Several managers noted how in response
to local community concerns about plantations and water inse, fWere investing more in
understanding links between forest biodiversity and water rase@system service.
Conservation NGOs helped firms to understand what worksngeceation terms and how
activities are perceived by civil sety: “it’s been a worthwhile task, being able to improve

practices related to biodiversity and with social matters” (125, Forestry Firm).

Stakeholder engagement has also been about legitimisaiibobtaining and retaining a social
licence to operatécredibility and integration with other groups is much easier when working

with a university, for example, than just the company directly with the community” (127,
Forestry Firm). Managers considered the state mab#dgnt and researchers and conservation
NGOs also viewdthat conservation is a low priority for the statee fhanagers did not want
greater statemmvolvement: “the government moves slowly, doesn’t have the knowledge, doesn’t

understand, [conservation] isn’t amongst its priorities” (16, Forestry Firm).

However, forestry firms have not fully integrated stakehgd@éespectives: managers defended
plantation practices such as clear-cutting and monoeulfar instance. They felt that there
were limits to their responsibility for biodiversity cangation and that tradeffs remain: “if

there were infinite resources, fine, we could devote aluofresources to [conservation], but

if you don’t prioritise, you aren’t going to be effective, you’re going to aim randomly and you
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aren’t going to achieve anything” (166, Forestry Firm). Other tensions and disagreemerds als
remain, including with local communities and the Mapucheroland rights. Some
conservation NGOs were frustrated by what they saw astfgiféems using dialogue to hinder
reform, rather than achiewveconsensus on priorities: “the aim of the companies is to delay,
delay and delay and make little progress” (124, Conservation NGO). Tensions with the state
over ever-shifting governmental priorities complicate r$fcat reaching agreements with
stakeholders: “this is the third time I have invited CONAF to meet to discuss a joint
management plan [...] they still haven’t responded” (154, Forestry Firm). Managers were wary
of greater state involvemeritit slows progress, including progress in projects that could be
very good, very well managed from the point of view of biodiversity” (125, Forestry Firm).
The three largest forestry firms interact more withsgvation NGOs and local communities
than other firms, but local community engagement and teffar investigate operational
impacts have increased across the sethorvadays there’s joint work with universities and
study of the subject of clear cutting” (165, Forestry Firm). To summarise, relationships with

stakeholders have evolved with implications for consermgiractices (see Tablg.3

In salmon farming, producers engage primarily with statecageand along the supply chain
with feed suppliers, genetics firms, environmental coastdt and private laboratories.
Producers and state agencies mostly interact over thitaring and enforcement of sanitation
and environmental regulationsn@©manager summarised: “in terms of the natural environment
nowadays, we’re quite constrained in terms of the impacts that we can have and, what is more,
we’re overseen by Sernapesca, by the SMA, by the Ministry of Defence. As such we receive a

lot of visits to our centres” (163, Salmon Producer). State regulations frame produceitjeso
and interactions regarding biodiversitiaquaculture depends on Subpesca [a state agency]

which is not even a ministry, and this sub-ministry diasion of the Ministry of Economy.
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As a result, in terms of priority, every investment must go through this same route” (140,
Salmon Producer). Producers gave examples of coopenaitbnthe state to enhance
understanding of the natural environment, such as providiognation on the spread of algae,
but were focussed on fulfilling regulatory obligations, not disogs®form. Producers worked
with academic researchers in specific areas such asséfsebut these collaborations were
sporadic and short term. Consultants were preferred fay nesks such as monitoring and
ElAs. Managers criticised academic scientists fonfgito understand produgatorities: “I°11
probably look for a consultant, someone who will give me quicker answers; perhaps they won’t

be the best, but they will suit me for the time being” (157, Salmon Producer).

Stakeholder engagement regarding biodiversity was less abmwiddge, mitigating impacts
and conservation, and more about maintaining existing pracG&smembers have signed-
up tothe WWEF’s Blue Whale monitoring campaign; some have also formed links with other
marine conservation organisations. Yet even GSI mesndressed caution about these
interactions: “having a tie with an NGO is a responsibility that needs to be maintained; it is not
easy” (149, Salmon Producer). NG@roducer relationships were considered hostile: “NGOs
are a world that we can have dialeguith, but dialogue requires two people willing to talk”
(162, Salmon Producer). NGOs that have opened dialoguesalition producers have found
it difficult to convince producers of the need to changeiradget that focusses purely on

meeting legal obligations, amd‘“‘very minimalist, very short term” (161, Conservation NGO).

Managers felt the problem regarding biodiversity was about poonmunication and
misunderstandings about or mischaracterisations of #wtivities, rather than operational
reform. Educational programmes in local communities, Fexgijge one-way communicatjon

not two-way dialogue, for instancéhow to educate and transfer [knowledge] to the
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community is an issue, to your neighbours, so that they know how things work” (151, Salmon
Producer). To summarise, there is considerable disagnteoer industry practices,
particularly antibiotic use, producapacts on biodiversity, and industry opposition: “we must

come out and defend how we’re doing things within the industry” (163, Salmon Producer).

Table 3: Stakeholder engagement regarding biodiversity in Chile

Discussion

We applied social learning to understand processes of ealdgiowledge transfer and
operational reform regarding biodiversity in forestry aadimon farming in Chile. In this
section, we reflect on the degree to which social learhiglgs explain these processes,
particularly the role of bridging organisations. We atiscuss the importance of social
pressures in both motivating and stimulating different elegjiof learning. We highlight the

limitations of social learning as an approaalong with areas for future research.

The forestry case suggests social learning can be d te@fbelping to explain the process of

ecological knowledge transfdry demonstrating how knowledge can change perceptions and

transform operations (Pogutz & Winn, 2@ ¥8inn & Pogutz, 2013)Manager and stakeholder

testimony indicates a change in attitudes and behaviour mBstfg firms regarding
biodiversity. Formerly resistant, they now accept theirservation responsibilities regarding
native forest, and that these are likely to increase uhdeFSC. Competencies have scaled-
up, with firms adapting and refining management systems ¢ogocate new standards. Trust
has also increased, demonstrated by the growth in diglaggpecially with previously
peripheralstakeholders such as conservation NGOs and local commu(sgesTable 3).
Cultural change in forestry firms took time, but they nowlerstand more about native forest

flora and faunaas well as different stakeholder priorities regardingiveaftorest and
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plantations, for instance how local communities peeckinks between plantation management
and ecosystem services such as water provision. The bifsges are also beginning to

understand other potential conservation measures, thoiaigigue via theNGP.

The findings also indicate the importance of bridging ogimns in enabling learning,

providing a means to engage with, and act on multiple Istddker views regarding forest

biodiversity|(Boiral & Heras-Saizarbitoria, 2417). FSC Cisla distinct third party entity that,

although resisted by firms at first, conrettonservation NGOs, conservation scientists and

local communities in a way that CERTFOR never cquldr(ied et al., 201B8)FSC Chile

fulfilled multiple functions: besides providing certifica standards that structured forestry

firm reforms, it also provided the basis to facilithtgher linkages between forestry firms and

1%

stakeholders, including the Forestry Dialogue, NGP, arefllathe CFP (see Table B) (Berkges,

2009|Sternlieb et al., 2013). It was both a site on which totcoctsaction, and for building

trust, fostering networks, and addressing conflict regardingenfirest. The absence of any
such entity in salmon farming reinforces the importancinege multiple functions. There is
limited consensus regarding what salmon producer conservaimnti@s should be (e.g.
alternatives to antibiotic use) or their capabilitiegtd Producers emphasise challenges and
stakeholders highlight their limited engagement, for exanhpieractions remain selective and
sporadic, and knowledge transfer is partial (see Tables3)na stakeholder put ftone is left

with the feeling that there is no learning in the [salf@ming] industry” (136, State Agency).

Our findings question thimplicit assumption that learning leads to positive,it@sthange

d'Angelo & Brunstein, 2014Siebenhiner & Arnold, 20Q7Siebenhiner et al., 20[16).

Exploring learning processes helps understand why ecaldgiowledge transfer might lead

to single-loop, rather than double-loop, learni@grtification standards acted as a boundary
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object within the umbrella of FSC Chila uniform set of procedures, but perceived differently
by each participant in terms of their purpoSenservation scientists and conservation NGOs
saw certification as a means for further reform, whefeaforestry firms certification was an
end in itself, providing a means to retain access to kekatgrsupport a social licence to
operate in Chile, and protect plantation practi€esestry firms know more, but have also used
their knowledge to both retain legitimacy and slow theepzidurther reform. Engaging with
conservation scientists provides vital expertise, butladgsts credibility of results; similarly,
conservation NGOs provide advice but also bolster credil{giye Table 3). Adhering to
certification standards enabled forestry firms to engatiedifferent stakeholder groups whilst

also avoiding more fundamental reform regarding ptaonia and Mapuche land claims that

go to the core of operatiorlns (Scherer et al., 2013).

The forestry and salmon farming cases suggest that $eaiaing may be limited or may
not even occur in certain socio-ecological contexi$he ecological crises in salmon farming,
combined with a preeminent role for multiple Chilean stagencies, have limited ecological
knowledge transfer. Prescriptive regulations followinge tiSA Crisis, alongside the
fragmented, occasionally contradictory role of theestaave discouraged and sometimes
prevented innovation. Producers have focussedhvesting in site-level, often shorter-term
solutions. Sporadic engagement with other stakeholdersT@ele 3) is characterised by
limited trust and understanding of alternative views abouine&iodiversity The conditions
to stimulate learning simply do not exist. The limited appeal ef ABC to producers,
especially regarding difficulties implementing environmestahdards mean it is not a ready-
made solution as FSC Chile was. FSC Chile enjoyed widespgtachéey, integrating diverse
stakeholders and meeting multiple priorities. FSC deatibn structured forestryrms’ ability

to go beyond compliance. The ASC does not provide sufficiease to believe that it will
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provide social licence to operate, and with the state tle@rpnent stakeholder, compliance is

a sufficient legitimation strategy (Oliver, 19f&cherer et al., 2013).

Our study has several limitations, indicating various futtegearch needs. Firstly, our
approach must be applied to other socio-ecological confERes FSC is a relative success
story in Chile, but exploring ecological knowledge trangh tropical countries such as Brazil
or Indonesia, and countries such as the USA; with moraposhensive environmental
regulation regarding forestry, would help understand theivelamportance of bridging

organisations. Exploring other countries would also furtheletstanding of the contextual

factors motivating action and inaction regarding biodit/wi@ansal & Roth, 2000)Salmon

produces in Chile face distinct ecological challenges compared til&w or Norway, and

sell to different markets. Producers in these countrieg Imave different outlooks regarding
biodiversity and express greatapabilities tomanage issues like algae blooms than managers
in Chile. The role of the state may also be differenbther contexts, helping to facilitate
learning via more flexible regulations or evidence provisiotierathan acting as a barrier to

ecological knowledge transfer.

Secondly, the role of bridging organisations needs examiniother sectors and certification
structures, for instance the Roundtable on Sustainable PalR$PO). Learning needs and
challenges are likely to vary across sectogtilers have greater reputational exposure but
more indirect ecological dependencies; in financial ses/investment decisions generally rest
on long term risk factors regarding returns, rather thart $erm profits. Thirdly, investigating
how organisations internalise ecological knowledge could $tegngthen understanding to
what extent characteristics such as firm size, ressurleadership and internal team

relationships influence the extent of internal refo@ur study noted some differences between
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bigger and smaller firms, but examining buyer, sharehal@investor expectations, and team
dynamics would help understanding how firms of different ssibalance demands for
conservation with maximising productivity. Finally, longitudinstudies would help to

understand how learning about biodiversity evolves alongsadkeholder relationships.

Conclusion

This paper used social learnitg address gaps in understanding processes of ecological

knowledge transfer, and how knowledge translates into opexhti@iorms regarding

biodiversity [(Pogutz & Winn, 2016). We applied our approach tploeg contrasts in

perceptions and actions regarding biodiversity by fordistng and salmon producers in Chile.
Social learning highlights the integral role of bridging orgations as a site for enabling
learning about biodiversity and co-management of impacit dine FSC fostered dialogue
with formerly peripheral stakeholders, enabling foresimg to understand and incorporate
multiple forms of ecological knowledge; certificatibelped them to structure reforms. The
forestry case also demonstrates the limits of ecolbymaviedge in changing perceptions and
prompting substantive reform. Forestry firms better ustded their impacts on biodiversity,
and different stakeholder priorities regarding its manageémbut reforms have been
compliancefocussed. Firms’ attitudes are largely unchanged, focussed on protecting plantation
practices rather than integrating alternative valuksler FSC Chile, certification has served
as a boundary object, with forestry firms seeing standesdse end goal, but by stakeholders

seeing them as a basis for further reform.

The findings support the case for focussing on business mdiwitthin the local, socio-

ecological context in which they are occurrirg (Bo&aHeras-Saizarbitoria, 20/Reade et

al., 201%) Whilst the forestry case suggests that ecological cesessocial pressures can
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prompt albeit limited reform, the salmon farming case destnates how they can also
reinforce existing practices. State-led responses hatrectes innovation and reinforced its
role as the pre-eminent stakeholder. Salmon producer engagetth other stakeholders, and
a willingness to countenance substantive reforms to addressiglotepacts on marine

biodiversity remains limited. Our study suggests that sometstaseholders can have a

negative rather than a positive influence on ecologioalledge transfer to businesges (Bﬂiral

& Heras-Saizarbitoria, 2017Social learning must be applied to other socio-ecological

contexts to understand whether the same stakeholdersiplggr roles in other institutional
systems. Our approach is also untested beyond naturalcedmsed sectors: social learning
may be less useful as a tool for understanding ecoldgicavledge transfer where operations

are not directly interdependent with biodiversity.

For scholars and practitioners alike, we emphasise thastwdgological knowledge is
important if businesses are to account for biodiversigyjriktitutional mechanisms by which
knowledge is attainted, and competing stakeholder conceptibwhat is important about
biodiversity, must be considered. Use of measurement andingptools should be integrated
with broader stakeholder management, and employeetraenij strategies: who to bring, in
when, and how must be carefully considered. Regulatodstoem®nsider if rules and activities
facilitate or complicate such processes. Biodiverstylynamic, complex and sometimes
intangible: different contexts require different resggs) and as knowledge develops, so too

must practices. In learning about biodiversity and how teestanage it, businesses need to

embrace internal and external tensigns (Van der Byll#viaski, 201%) across social and

ecological systems. Only by integrating different formkmowledge and values regarding

biodiversity can they hope to become fully adaptive (Fetkal., 2005).
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