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Abstract
Conventionally, standards are considered as a gawee tool in the production system in a one-diveel and
hierarchical relationship between foreign trandemat! corporations (TNCs) or global buyers on oaachand
subsidiaries and producers on the other. They ws@mnsidered as transmitting necessary specificabbgsods —
codified knowledge +o the producers. Despite the fact that this pobegins with a one-way power relationship
and associated flow of knowledge and standard$, soe-way flows may become consolidated into twg-imger-
linkages when power balances themselves reversethvdtdevelopment of collective capability in canchup
countries. In such a context, standards increasengflas a catalyst for creating collective inteefawhere diverse
knowledge from horizontal and vertical relationghiplocal and global, tacit and codified, and bwgmat producer —
intercept and converge to promote interactionsleadhing for those involved. The Chilean salmomrfiag
industry is examined to understand how standardgptance enhanced collective capability.
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1. Introduction

Present-day economic globalization is increasirggigompanied by complexity in innovation processescent
studies on Transnational corporations (TNCs) (Bskiaw and Hood, 1998; Cantwell and lammarino, 2@@3)ell
as Global Production Networks (Ernst, 2001; Boreusl., 2000) have illustrated how today’s innowatprocess
has become transformed into multi-stakeholder #gti®uch change is a reflection of realities irrreat global
innovation, which is increasingly: faster in theesg of creation and deterioration, less linear rigation from
knowledge to diffusion (Amesse and Cohendet, 208aj, more reliant on the capacity to systematicalyloit
existing knowledge by constructing new uses andst®y fresh combinations (Teubal et al., 1996).slich a
complex and changing world, innovation would requiorganizational capability’, or orchestrating lective
actions with various stakeholders participatingceanplement their own specialized routines (Lewaht2000), to
create and manage knowledge effectively. HendeasainClark (1990) similarly observe that there ishétectural
innovation’ in addition to conventional ‘incremehtand ‘radical’ innovation. In other words, inndi@n in a
globalizing economy involves not just incrementfirgn-level capability but also an ability to fornaie collective
action. To do so, a common platform and institutiorwhich management of such platforms are requiedhat
multiple stakeholders can communicate; bringingxisting knowledge in negotiating, collaboratingl antegrating

to establish the future direction of innovation.

In a globalizing economy, the use of standards, exdified form of knowledge, has increased, ag #iiew
interaction and facilitate diffusion through confoty between or among institutions at ‘arm’s lerigbbue to this
particular character of standards, they have bsed as a good management tool in global networksasfuction
and increasingly come into use on a de-facto bessigilated by market mechanisms without much stégevention
(Cutler et al., 1999; Finger and Tamiotti, 1999dMeaand Waltring, 2003; Clapp, 1998).

Increased use of standards brings mixed blessaorgsefreloping countries. While the adoption of ptévstandards
facilitates the access to market and certain kirideowledge such as “know-what” — using the tegmbhnson,
Lorenz and Lundvall (2002) — it does not automédifidaad to access to other kinds of knowledge sagtknow-
why” and “know-how”, let alone “know-who”, to fadihte achieving actual compliance. In other wortiandards
transmit to these countries some knowledge of “wthaty need to do but not necessarily accomparsyith the
knowledge of ‘how’ to achieve it. Due to such paity, prevalent use of standards can actuallyypelominant
forces that shape standards in such a way as vergodisadvantaged ones (David and Steinmuel@941 In fact,
Clapp (1998), based on the case of 1ISO14000, cthtiret implementation of such private-led standaadsbe
disadvantageous to developing countries, which fheKinancial and political power for effectivahfluencing the

determination of the contents of the standards.

This paper attempts to bring out an extensive aldgenous role of standards, as an opportunityitd platforms

of collaboration among stakeholders especiallyaittlting-up countries, in their processes of compkavia local-



global interactions; rather than seeing them a®lypan instrument for transmission of codified kiedge and

governance.

The paper examines the capabilities required fomato comply with the standards, using the casthe Chilean
salmon farming industry. This is an industry whétperienced unusually successful development tédwor
leadership in a premium natural-resource baseduygtddrough catching up. For firms to enter thebglanarket in
this activity, it was necessary to comply with gibbtandards. The case study demonstrates thatieoeg with

the standards reflects the individual firm’s capatd do so but also the collective capacity. Tésutt suggests that
standards compliance, in the given circumstan@shelp to form an effective platform for collabiioa in

catching-up countries to be successful at compétirige global economy.

2. Theoretical background

2.1 Role of standards

In general, standards support both conformity awdrdity: they act as “external points of referéngéawkins et
al., 1995: 1) for assessing the performance, qualtiti physical characteristics of products or sesi This role of
assurance is essential in promoting the exchangeromodities on a global scale. Swann (1999: 1)tifles four
broad types of functions performed by standardshthee important implications for the economy. Tehase: (1)
defining interfaces and compatibility; (2) attaigiminimum quality; (3) achieving reduction of vdyigand (4)

establishing standards of information and productiescription.

Swann’s definition opens up a much wider role tandards than a mere ‘reference point’. Anton&lig8)
elaborates Swann’s functions based on economip@etiges in a policy-oriented context. First, stls$ can
substitute for regulatory interventions that stiatalcompetition. For instance, mandatory standeadse designed
to direct firms towards more innovative activittban staying in small niche markets. Second, staisdzan play a
major role in making explicit the tacit and localizknowledge on which new products and manufagurin
processing are based. Furthermore, this knowledgegement of going back and forth between ‘codified

‘tacit’ forms of knowledge at global and local Iéveould facilitate the exchange of knowledge anifieger of

externalities in the economic system, and in paldic enhance innovation capabilities.

Despite the fact that use of standards may supliffusion and exchange of knowledge, some arguetitea
conversion process between tacit and codified kedgé is more complex (Johnson, Lorenz and Lund2@0?).
Their study claims that codified-tacit distinctioray not fully describe the complexity of knowledgéey
distinguish knowledge into four categories: ‘knoWwat/, ‘know why’, ‘know how’ and ‘know who’, and aert that
the first two represent the ‘codified’ knowledge ‘tacts’ and ‘principles and laws of motion in negy
respectively, and that real application of suchvdedge in use would require the latter two différgqpes of tacit
knowledge, ‘skills obtained from experience’ andokvledge of whom to ask for what'’, respectivelyeyh

particularly emphasise the importance of ‘know-whio’ce network-based production requires how tolinen



available ‘know-how’ with the knowledge of ‘know wh Their argument suggests that for standardsptoply
successfully with the ‘know what’, needs compleraeynbut different types of knowledge that are rmfmed to

the firm but extend much beyond it.

Antonelli (1998) considers standards as a dynangittution. He defines standards as non-pure @igabds,
formulated by the stakeholders in markets as thaltref agreeing on the most efficient form of g by
evaluating adoption and elaboration (or sponsorog}s. As both costs differ greatly in respedhefexternality
gained from the number of participants who shagesdime standards, the decision-making processesqui
knowledge of decisions taken by others (CabralQ20Borey (1994), based on Schelling’s model ofitoas in
social behaviour, also shows standards are natdividual decision but require collective actiomiore organized
structures, such as forming coalitions. The ab@szdptions of standards coincides with the previagument
made by Johnson, Lorenz and Lundvall (2002) th#tténstandards compliance process, ‘know how’ € ks
skills to comply — and particularly ‘know who’ —dfsocial ability to cooperate and communicate wifferent
kinds of people and experts — become important atgument identifies the particular feature ohdtads
compliance which requires not only the appropriatinical knowledge by the individual firm but atbe

knowledge of other stakeholders.

2.2 Governance of standards: from the perspecfideweloping countries
In general, discussions on standards complian@gkce in the situation where all the stakeholdezson
relatively equal grounds, in developed nationsa ontext of a developed/developing country retesiop, the

situation would be different.

In governance structure — the collective decisiakimg process (von Tunzelmann, 2003; Rhodes, 1S@fker,
1998) — developing countries often have a lesderinanfluencing the rule-setting process dueaitklof
capabilities, as stated by Clapp (1998). The diffies of acquiring capabilities — particularly ttezhnological — in
developing countries have been widely discusseldempast (e.g. Lall, 1992; Bell and Pavitt, 1998nK1998).
Recent studies of globalization and the globalgidri of knowledge creation (Lundvall and Johns@84t
Cantwell and lammarino, 2003; Ernst, 2001) addayetther dimension through emphasising the differeiic the
way knowledge is created. These studies allocgteater importance to local capability in knowledgeation and
require different competences in developing coaatso that knowledge flows are both ‘bottom up’ 4op-down’
(lammarino, 2005). However, in developing countrise to the lack of institutional capacity or ‘cdervailing

power’ as stated by Myint (1954), such reversdtraiwledge flows has not often been observed.

Hence, despite globalization bringing rule-setiimgjde the collective decision-making process (€&utHaufler and
Porters, 1999; Vandergeest, 2007; Clapp, 1998; NadlWaltring, 2003), developing countries equippsth less
knowledge are often excluded. When these developingtries take part in a global production netwstikndards

are already exogenously determined by the domiplagers, and they have no choice but to adapte@xisting



regime. In other words, the majority of producersléveloping countries are ‘governed’ by developaghtries in
terms of standards and rule setting. However,pbssible to consider that enhancement of colleatapability to
participate in rule setting may take place throimgéraction with global players: first by complyitigrough
‘copying’ and ‘adapting’ to the exogenously detered standards, then through ‘imitating’ and ‘integrg’; hence
resembling very much the process of technologicglisition as described in the OEM-ODM-OBM modet tioe
manufacturing sector in Asia (Hobday, 1995). Ndwaldss, the paucity of studies that have lookedeatollective
capability of influencing standards though the imtgnce of ‘countervailing power’ has long been guged in

development studies (Myint, 1954).

The focus on standards is also particularly relef@mthe producers of agricultural and food pradun the global
market — such as the case studied here — wheegatiffation and branding of their produce througimdards
compliance could determine the competitive edgei@®002; Vandergeest, 2007), as well as prewgtitiese

products falling into a simple ‘commodity trap’ (gier, 1950; Prebisch, 1962; Kaplinsky and FittéQ4).

2.3 Types of capabilities in catching-up processes

The concept of capability addresses differenften overlapping and interrelated — abilities iatidctive levels.
Organizational capability is considered as a retati asset, a routine, among the skills or resauttta firms
possess (Nelson and Winter, 1982). Among such argonal capabilities, those enhancing learning an
performance in organizations are considered as leuge management (KM) that “covers any intentiara
systemic process or practice of acquiring, capgyrémaring and using knowledge wherever it residestay,
2003). In a present-day context, such capabilgg akeds to be dynamic, able “to address rapidinging
environments” (Teece, Pisano and Shuen, 2000: Sl@jlarly, ‘absorptive capacity’ (Cohen and LeViat, 1990:
128) identifies the “ability of a firm to recognitiee value of new, external information, assimikatel apply it to
commercial ends as the important capability.” Thieym that absorptive capacity is determined byfitms’s prior

related knowledge — often the prior investment &0R

In other words, ‘capability’ is generally a colleet design and specialization of individual skiisco-evolutionary
form. The only difference from this that the ca$standards compliance and establishment hastigishfacus on
knowledge management in collective form does nottai identify the complementary new skills and kfenige
among stakeholders, but create common platfornesmsensus through combining externally availabataedge.
This shares some similarity with the Nonaka andeligki (1995) notion of organizational knowledgeatien, in
which knowledge is created in spiral form as inteends epistemological and ontological dimensions.
Nevertheless, the case of standards can be extstitiédrther to include stakeholders beyond tinmflevel. In this
respect, it may also have similarity with the cédligtthat resides in networks, at both geographisawell as
relational levels (Saxenian, 1994; Powell et 896); however, there is a difference in the wayaime is directed

and achieved for collective common benefit, throagdating a platform for all.



The case of standards setting and compliance h@esents a unique example of collective capabilibys
involves knowledge management residing not inicatal form but in collective form, in search of n@aths to
solve emerging problems. The overall aim is to terea comply with standards because some benefitsat be
achieved by a single firm — such as creating prtzditom certain geographical areas, enhancing salliating
capabilities of adequate providers of products serdices with cost effectiveness, maintaining esvinental

reputation of production sites, etc.

This paper observes the standards setting and @moplprocesses as a case of establishing coezdiability by
looking at the salmon farming industry in a catghup country, Chile. The recent development of lgstandards in
Chile by an Association indicates that there seenie a reverse trend of Chilean local standaritigeincing
developed counterparts in standards setting. Therphustrates how this becomes possible throdggenring the

leading role taken by the Association to understhedsuccessful catching-up process of this inglustr

3. Background to the industry

The salmon industry in Southern Chile represemtataral-resource based industry, which has denatestistrong
export growth since its establishment in the mi@dL In 2006, this industry exported approxima6g,000 tons
and earned about $US 2 billion, making it the twpagter of farmed salmon in the world after Norway
(SalmonChile, 2007). The Chilean contribution te ®orld supply of salmon has increased tremendadndlye
past 10 years (Figure 2). As compared to the 1988%ed salmon currently has 70% of total produrctiothe

market. It is worth mentioning that half of thag%, is produced in Chile.
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Figure 1: Main exports of farmed salmon and tré@90-2000
Source: SalmonChile, 2007

The salmon farming industry shares some aspec¢teatharacteristics of many non-traditional natuegource
based industries in the region. The growth of tieen industry followed a typical tendency of Lafimerican
firms mentioned in the work of Cimoli and Katz (&)3- an increase in the concentration of largendircapital
intensity of its production, and foreign ownershifmwever, at the same time, many studies (e.g. &forst al.,
2000; Katz, 2004; Montero, 2004; Pietrobelli and&kotti, 2004) have recognised the successful idpweent of a



local production network or cluster in the indusffurthermore, the study of Pietrobelli and Raligl{@004) states
that this salmon cluster, compared to other natesdurce based clusters examined in Latin Amehas,
demonstrated a high level of joint action and atile efficiency. Furthermore, studies have mergtbthe
important role played by institutions such as Fuiola Chile (Katz, 2004), CORFO (Maggi, 2002) and th

Association of the Salmon Industry (Perez-Alema@53)0n enhancing international competitiveness.

4. The industry and standards

The main features of standards used in this sacéoexplained in Box 1. These include mainly indtional
standards used in the global market as well a$ standards. Figure 2 illustrates the general c@npé pattern
with different standards for salmon production émeltwo types of input supplier. Each line indisatiee degree of
compliance (0 = no intention, 1 = under considerat? = being planned, 3 = in process, 4 = complgth each

standard for each type of firm. The lowest comp@tevel is 0 and full compliance is 4.

—+—Feed
—o— Net

—-&--producers

HACCP-CC

Figure 2: Mean compliance level with different stards for sample firms

Source: survey results. Note: compliance levegearfrom 0 = not at all, to 4 = complete

The salmon producers seem more likely to comply WiBCCP-PP and HACCP-CC, then adapted national
standards for exporting firms, followed by locarsdards such as SIGes, APL and CODIGO. The inienst
standards such as ISO, on average, score thir@stigxcept that ISO 9000 scores higher than treratThe two
types of input suppliers have very different paiseirom producers: the fish-feed firms have distimty high
compliance levels with global standards such a$3fs, followed by national standards, HACCP-PP landl
standards such as SIGes, then followed by APL aBIGO; the fish-net firms demonstrate relativelgthi
compliance levels with local standards, followednagional standards and international standardie WACCP-

PP and HACCP-CC are not complied with at all. Tihidue to the fact that none of these net firmsagaged in
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salmon production while some of the feed firms aias illustrates that compliance levels to somerde reflect

the industrial structure and characteristics ofitigistry, thus influencing the learning patterriohs.

Box 1: International and local standards used énsiimon farming industry

International standards

*|SO 9000: A global standard for quality management

+|SO 14000: A global standard for environmental management
*OHSAS 18000: A global standard for occupational health and safety

Local standards: adapted versions of global standar ds

*HACCP-CC: Hazard Analysis and Critical Control Point, a food safety methodology for fish cultivation
centres. This was originally an international standard; however, the Chilean government
adapted this standard to the national level and it is now controlled by the Vice Ministry of
Fishery for all of the farmed fish exported abroad.

*HACCP-PP: Same as above but for the fish-meat processing plants.

*APL: Acuerdo de Produccion Limpia (Agreement for Cleaner Production): A local certificate that
emerges from a voluntary scheme to meet cleaner production guidelines agreed between
industry and public sector (local and national). This is supported by the government and
the Association.

*SlGes: Sistema Integrado de Gestion (Integrated Management System): A local standard created
by the Association of the Salmon Industry that tries to integrate the necessary standards
both international (ISOs) and national (HACCPs), adapting them to local conditions with an
intent to differentiate those firms that are in compliance from the others. Currently this
standard conforms to SQF (safe quality food) standards with the Association of Salmon
Farming in Canada and the USA. This is also currently used by Wal-Mart in its
procurement of salmon in Chile.

CODIGO: Codigo de buenas practicas (Code of good practices): Local firm-level standards, in written
form for internal use in the firm. It could vary from firm to firm depending on the activity.

Several attempts have been made locally to incrb@seompliance level with international standatdshis
attempt to complement the missing part of standardpliance, several local standards have beenectedbme
attempts were made as early as the late 1980saselyary both private and public sectors. The Agg@®n, with
the technical cooperation of FundacionChile — agteély run institution with the public purpose abmoting
technological transfer, created the local privéa@dard called ‘quality seal’ (sello de calidad)ilelihe
government, the National Fishery Service (Servitézional de Pesca: SERNAP, later SERNAPESCA), dpeel
the 'Sanitary Operation Procedure' (POS — ProcedimiOperacion de Saneamiento), based on the atiemal
standard HACCP — Hazard Analysis and Critical Garfeoint. These local attempts for standards wesies |
unified, with HACCP-PP monitored by SERNAPESCA dinel Association’s ‘quality seal’ phased out.

More recently, as many firms have not been abtibtain international standards due to the highscastwell as
demanding capabilities involved, local standardeevezeated by the Association of the Salmon Ingu3these
local standards attempt to assist firms with somention of compliance to differentiate them frdme bthers; at the
same time, it tries to guide these firms to achisv@pliance in the end. The local standard call&ES (Sistema
Integrado de Gestion) is the combination of margally created standards (including one on susté&nab

aquaculture) as well as modified international d¢ads.
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In addition to that, APL (cleaner production céctition) also exists as a local standard. Thisdstechemerged as
the result of collaborative efforts between publid private sectors to reduce waste and contamimathis
scheme was called the ‘cleaner production initetivhich first drew on a voluntary agreement betwgeoups of
related public institutions that involved monitagidifferent stages of production (Maritime authpribewage
management, Waste control, Sanitation, etc.) aodpgr of industry represented by the Associatior Th

certification was made by the Association to défatiate the participating and non-participatingnfic

Overall, the current situation of standards in@élean salmon industry can be considered as indsat the
‘adaptation’ and ‘modernization’ stages of a catghiip process. It is noteworthy that many locaratits have
been made to facilitate compliance with internaglstandards. It is particularly interesting to Hea it is not only
local efforts made by the Association that seeindaate the potential emergence of collectiveaacimong firms,

but also the increasing involvement of public itugions.

5. Methodology and hypotheses

5.1 Survey samples

A semi-structured survey was conducted with balsitcatee types of firms in the salmon industry: Haémon
producers and two kinds of suppliers, fish-feed fistttnet. Salmon production entails firms with ieass functions
along the production line, including salmon eggdueers, alvine producers (freshwater phase), satinmmers
(saltwater phase), fish-meat processors (cuttimpkéng, packing) and traders (exporters). The fedd firms sell
various different types of feed to salmon growersoading to the growth level of the salmon as wasltypes. The
fish-net industry not only sells nets but also ageid various different services and products agéogrib specialty.
Due to constraints imposed by the numbers of rgglie irregularities in the compliance levels ahemf the
standards, the primary study here confines itsedfata on salmon producers and all the standapefor
CODIGO. CODIGO is excluded from the analysis duthirregularities in the data collection. Botlaqtitative

and qualitative data are collected as the reswdtsg#mi-structured survey.

5.2 Description of sample firms

The total sample of salmon producers is 41. Thieoat least 50% of total exports of the Chilealmsn industry

in value terms,and includes both large and small firms. 70% efgshmple firms (30) are national firms while 12%
are 100%-foreign firms. 60% of the sample is owag@ corporation whereas 30% are limited or famviyred. As
for exports, 71% of the firms export 80% to 100%hair product while 24% do not export at all. Theerage

period of operation is 12 years and the averagebeuwf employees is 356. The samples are well dgrean

single-function firms to multiple-function firms, itk over 50% of the firms conducting more than Bdtions.

1 Only larger firms are listed in the official s&tits by the name of the firm; therefore, it was possible to get the exact share
of representation by the sample in export valuesvéyer, those which can be recognized already septed 50% of its value.
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5.3 Hypotheses
The aim this paper is to assess whether standardpliance is influenced by the collective capapitit industry
level. In this paper, the capability to coordinateltiple stakeholders beyond the firm level is tedricollective

capability’.

In accordance with this macro issue, the respettypotheses are set out as follows:

H(0): Standards compliance in developing countiesbasically firm-level actions in adapting to @e&nous
standards. The compliance with standards will eefiect the absorptive capacity of the individuainfand there
will be no benefit from collective capability.

H(1): Standards compliance in developing countiesinfluenced by firm-level absorptive capacityg amdustry-
level collective capability. In the process of cdiapce, the collective capability will become nexary and

strengthen.

5.4 Analysis

In order to operationalise the hypotheses mentiongaevious section, variables collected through $urvey are
tested to see if these have influenced the comg®idevel of various standards used in the salmaonifey industry
in Chile. The variables collected are intended d¢present the important factors mentioned in thecattiag
theoretical discussion, like absorptive capacityhat firm level (see below), firm size and collgetiaction. The
dependent variable is the level of standard compéawith ISO 9000, ISO 14000, OHSAS 18000, HACCP-C
HACCP-PP, SIGes, APL).

First, the variables are analysed against the damg® level of each standard; these are interradt{d@®0O 9000,
ISO 14000, OHSAS 18000) and local (HACCP-PP, HAGER-APL, SIGEs) standards. Variables tested are:
‘EXPERIENCE’ (past experience of participation),G&’ (firm age), ‘SALES’ (size), ‘PROF’ (number of
professionals), ‘ASOC’ (membership of the Assooia}i As discussed briefly in the earlier sectitvese variables
intend to represent firm-level and collective cafya@s for the firm level, Cohen and Levinthal @® assume the
firm’s capacity to absorb new technology or knowjeds related to its prior experience of R&D aslwsltrained

numbers of technical staff. Furthermore, size alas considered as the important precondition fobDR&

‘EXPERIENCE’ demonstrates the experience of thadiparticipating in quality standards as set up983 with
the Association of Salmon Industries. This wasfitst attempt the Association made to tackle aigyal
management problem to compete globally. Data oficgzation were not included in the survey; therefahe
names of the participating firms are picked up ftbmannual reports of SalmonChile from 1993 onwakéany of
the firms listed have gone through mergers andisitipms in the past decade; thus, although thakelbeen
changes in name of such firms, if a part of the frarticipated, the new firm is considered as tigipant firm. It

was considered that if the firm has participatedrior quality standards setting and implementatibis very likely
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that such a firm would comply with and participatether standards such as this environmental Diis.is a

dummy variable (experience/no experience).

‘AGE’ is the firm’s total number of years in opemat. The firms are divided into those with morertti® years of
experience and those with less than 10 years Kéaran-Whitney test. Given that quality control stards were
introduced in 1993, 10 years earlier, this distorcexpects to pick up the difference in firms thave experienced
a learning process of creating and implementingytraity standards. This variable also aims to shdwsther
cumulative experience of surviving in competitivanket conditions has any relationship with complatevel,

since standards have been one of the importarggsatthe industry.

‘PROF’ expresses whether the firm has more thape28ons on its technical staff (20 is the mediathefnumber
of professional and technical staff of all the firobtained from the survey) for a Mann-Whitney.t&sie
percentage was included instead of the actual nyrtdbeeflect differences in the size of firms siome estimations.
However, it seems that differences in type of fimcthe firm performs (such as between procesdiagt @nd
trading) demonstrate much larger differences tharsize itself in terms of sales. For instanceadiwith larger
numbers of employees have functions that requineuadavorkers, such as processing plants, whiletfons such
as trading require fewer employees and mainly sbasiprofessional business people. Given thapthipose of the
analysis is to assess resources in technical exmeri(using the concept of Cohen and Levinthalyai& considered
more feasible to use actual numbers of professimméitechnical staff because this would betteecethe actual

innovative capability.

The variable ‘SALES’ demonstrates the resource @apfor firms to invest in R&D. These are dividatithe 50%

point, which in this case was 4.75 million Chilgzasos.

‘ASOC’ is a dummy variable representing Associatisembership (member/non member).

The analyses are conducted on two levels. Thetfiest to identify the variable that influences ttenpliance level
by conducting Mann-Whitney tests. The Non-pararodist, instead of ANOVA, is chosen due to the theit
samples are not distributed homogeneously. Aftentiflying the effective variables, multiple regriessanalysis
was conducted to identify the strength of eachaldei. The multiple regression analysis was conduetih
independent variables that describe the capabkilidfehe firms and the dependent variable is thellef standards
compliance. The standards compliance levels weyepgd by converting the compliance level (0-4) istores by
allocating equal weight to each level. These scaresadded up according the type of standards mmderage was
taken. The groupings were made as follows: allsth@dards (ALL), international (ISO 9000, ISO 1400HSAS
18000) and local (HACCP-PP, HACCP-CC, APL, SIGHS)ese three groups are tested with the variabléshwh
proved to be significant with the earlier Mann-Wiely test. The groups are constructed to identifw hbe

variables impact on the compliance level. As themmpliance levels are now converted into scoressethare now
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continuous variables, enabling the application oftiple regression analysis. For the multiple regien analysis,
actual figures are used for ‘PROF’ and ‘SALES’ @& of initial groupings made earlier for Mann-Wibkiy test.

6. Results of Mann-Whitney tests
A Mann-Whitney test was conducted with the différesriables that could explain the compliance sitlndards

suggested in the hypotheses. Table 1 gives thésesu

Table 1: Contributing variables for higher comptianresults of Mann-Whitney tests

Dependent Experience Age Sales Prof Association
N |Asymp.Sig Asymp.Sig Asymp.Sig Asymp.Sig Asymp.Sig

ISO 9000 40 0.014 ** 0.347 0.006 *** 0.001 *** 0.034 **
ISO 14000 41 0.032 ** 0.131 0.006 *** 0.004 *** 0.007 ***
OHSAS 18000 | 41 0.447 0.444 0.702 0.028 ** 0.046 **
HACCP-PP 41 0.016 ** 0.149 0.001 *** 0.000 *** 0.000 ***
HACCP-CC 40 0.032 ** 0.693 0.080 * 0.005 *** 0.071 *
SIGes 41 0.331 0.870 0.129 0.007 *** 0.317
APL 41 0.023 ** 0.405 0.052 * 0.002 *** 0.057 *

Source: survey data.

Note: Significance levels are expressed as: 1%5%;*, 10%*.

Groupings are made as follows: SALES: sales lems #h75million pesos/ more than 4.75 million; AGEore than
10 years/ less than 10 years; PROF: more thane®6/than 20; ASOC: yes/no. Significance indicateas: firms
with more than 10 years of operation, firms withrenthan 20 professionals, firms with experience bheihg a

member firm of the Association would have highemptiance.

The significance level shows the significance i difference between the two categories in resplemympliance
levels. All variables except ‘AGE’ had a positiveationship with compliance level. Since some efvhriables are
answered in just two categories (Y/N), a Mann-Wéwttest is applied to be comparable with the régte
variables. However, when a Kruskal-Wallis testpplaed for variables with multiple categories, #ignificance

level was higher for those variables that wereaalyesignificant according to the Mann-Whitney test.

Among the four variables for absorptive capacitg, tesults of the Mann-Whitney test showed sigaifae for
‘EXPERIENCE’, ‘PROF’ and ‘SALES’. The significandevel is particularly strong for the variable farmber of
professionals. This means that the firm’'s own tézdircapability, in this case absorptive capadis strong

influence over raising the standards compliancellev

An equally significant difference in the level afrapliance was observed with the variable for Asstimn
membership, ‘ASOC’. This could mean the compliaiesel has much to do with a collaboration as welfiem-
level capacity. However, with this analysis, ihis clear which is the stronger factor in improvthg compliance

with standards.
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It is also noteworthy that greater variability isserved in the results between international stalsda SO 9000
and 1SO 14000 in particular — and local standafds;CP-CC, HACCP-PP, APL and SIGes. The next sfep o

analysis therefore tries to uncover the above &sue

7. Multiple regression analysis

This section aims to identify which variable is matrongly associated with higher compliance levelsrder to

examine this, multiple regression analysis is aplith variables which had significant resultsha Mann-
Whitney analysis. These were ‘EXPERIENCE’, ‘'SALEFPROF’ and ‘ASOC’, for the standards compliance

scores, ‘all’, ‘international’ and ‘local’. Multigl regressions with stepwise entry of the variabie® chosen to

select the best fitting model. The results areaetn Table 2. The result demonstrates that, masfdigher

compliance with all standards is concerned, indigldirm capacity (PROF), as well as collective aeify (ASOC)

are important. There are however differences innthg the variables influenced international andl@tandards.

For international standards, ‘SALES’ is a singleiafle that affects the higher compliance levelilevfor local

standards, ‘PROF’ and ‘ASOC’ are the variables ihdtice higher compliance.

Table 2: Result of multiple regressions on starslaaipliance

variables All International Local
Constant 9.458 *** 1.232 *** 3.907 ***
(5.510) (6.160) (5.063)
Sales 0.016 **
(4.085)
EXPERIENCE
PROF 0.028 ** 0.013 **
(2.121) (2.195)
ASOC 5.658 ** 2.195 *
(2.046) (1.807)
Model fit 0.002 *** 0.000 *** 0.018 **
F 8.003 16.683 3.635
R square 0.381 0.373 0.384
Adjusted R square 0.333 0.351 0.368
df 28 29 29

Source: survey data. Note: ***1%, **5%, *10%.

The result confirms the conventional view thatiinadional standards require resources as represbntine

variable, ‘SALES'. It is, however, worth observitttat firm-level technological capacity represertgdPROF’

and collective capacity represented by ‘ASOC’ asthbmportant for complying with local standards.

8. Collective capability and the role of the Assuicin for the Chilean salmon industry

The qualitative data seem to support the statistidence presented above in terms of the rothefssociation

for standards compliance. It is acting as a coatiig institution for local standards, though itsiaties have

expanded significantly in recent years. For instatitze Association opened its membership to supipiiistries
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such as packers, fish-feed producers, transpatetther services in 2002. In this way, it stattedonsolidate the

industry with various different actors.

At the international level, the Association of @aih Salmon Industries (SalmonChile) became involvigi other
salmon farming industry associations in the USA @adada to establish the Association of Americdm&a
(Salmon de las Americas: SOTA) in 2003. This helihenin establish external linkages for direct comication

without being dependent on government-to-governrokatnels.

The Association also played an active role in ttaldishment of regulations specific to the aquacelsector,
collaborating closely with the government. In 20DE No. 320 of the Ministry of Economics issued Eowvmental
Regulations for Aquaculture (RAMA). These regulatieestablished a series of new requirements for the
environmentally sustainable development of aquacaiiin order to prevent, mitigate and correct aissed impacts.
Following this regulation, in January 2002, reguolias of measures for protection, control and ewtho of
diseases of high risk for hydrobiological specésp known as the sanitation regulation (RESA)kteffect. The

Association was requested by the government agsaituition able to bring both local and global view

The government also attempted to strengthen itsinathe coordination of the aquaculture sectomguthis period,
as aquaculture became one of the major sourcesaifrie from exports. In 2002, the Under-secretaffyistieries
(Subsecretaria de Pesca) created the National Cssiamifor Aquaculture (Comision Nacional de Acuiatd)
together with the publication of the National Aquliere Policy (Politica Nacional de Acuicultura €hile: PNAC)
in 2004 (SubPesca, 2003). This is noteworthy sihiseprovided, for the first time, a common floordiscuss future
policy and strategy for aquaculture with all thiated public institutions as well as the differpnvate sectors
represented by distinct associations (based orviates with SubPesca, 2004). Again, the presenctkeof

Association in such activity was considered crucial

As far as the implementation and enforcement aiileggpn are concerned, the government opted fooem
collaborative approach with the private sector. @mpécal example of this private-public collaboratiis the
Cleaner Production agreement. This is an agreebawneen the government and groups of private inieésst
committing them to using environmental-friendly wanethods, choosing to recycle and optimize theofise
materials in the aquaculture production sectorughovoluntary means. Based on this agreement, $sedation
developed the set of standards called APL, whigrasited to firms complying with this agreementisTh
demonstrated that not only was the Associationldapaf bringing firms together to engage in voluptsetting of

their own standards but also monitoring those wiassribed to this agreement.
The above evidence demonstrated how SIGes weréraotesl. This suggests that the Association, thHioug

collaborating with various stakeholders in attemgtio bring standards compliance, became increlysing path-

finding institution, capable of managing variouffetient sources of knowledge and coordinating, som@s even
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negotiating, among different stakeholders to mainiacommon platform of standards for the many gsoThe
Association’s involvement in various activities,distinct levels, has created a positive environm@nestablishing
and negotiating standards with global players. iéguprovides a conceptual map of how the Assaciads actually

linking many different actors together with collahtive projects.

Association of
Salmon Farmers in
USA, CANADA

Farming
CONIGN

Cleaner Production

Member §

firms, NGOs

environmental
qualification
resolution

Figure 4: Conceptual map of the Association (Sal@bite) as interface of different stakeholders tigto standards:
example of establishing regional standards, SQFAOT
Note: Names of projects are in italics and theigi@dants are in ordinary font. Underlined italiag ahe names of

standards.

The role of the Association in standard-settingateworthy as they initiated two of the local stamnt$, SIGes and
APL (see Box 1 for a more detailed explanatiorgribance the capability of the industry in globatkets. SIGes
is particularly considered as a successful castaoflard setting. This is a local set of standdralstry to
encompass all the relevant standards for this imglubhis thus creates a platform of basic stansiénet local firms
need to comply with or attempt to do so. At the sdime, this standard has started to influencereatestandard-
setting procedures. In 2004, standards based oesSM8re adapted as industry-wide standards amoitep€h
Canadian and American salmon farming firms assediatith SOTA (Salmon of the Americas), formally tfied

as Safe Quality Food (SQF)-SOTA. In other words,@hilean standards are currently an importanaénite on

18



standard setting at the level of the American camti. Furthermore, SIGes is currently adopted b{-Mé&at as a
standard for procurement for salmon. This demotestréhat standards are not always externally algatgovern
producers in developing countries.

Despite firm-level capacity, represented by the peinof professionals, being the most importantfaict
determining the compliance level, the above qualgadata illustrate that membership of the Asstimigprovides a
nexus for the firms’ capacity to interact to brinigher compliance levels. At the present time,rtte of the
Association is limited to the compliance level o4l standards; however, qualitative evidence destnates the
potential for influencing international standarbsough learning and enhancing collective capabilityother
words, the Association is acting as an interfacetber stakeholders involved to comply with staddasuch as
government entities as well as in the private sedtoe regression results based on the survey demaoa that
Association membership has a significant influemicénigher attainments in local standards. Despi#ed results
not showing a strong significance for internatiostalndards, the activities currently taking plad\8almon of the
Americas (SOTA) hints that the role of the Asstorais currently evolving from a local facilitatof collective

action to a more global level entity.
9. Final interpretation of results and conclusion

The above results and following analyses seemdicate that there is a chain of iterative actiohiohr may have

been repeated within the industry as the industiname competitive. This can be conceptualised|msvia

If individual action is not enough

Pressure from
global institution

A 4

Firms’ attempts Collective action

A 4

Negotiation
P y
Effective alignment | | Enhancement of Creation of local
of interest among collective capability [« standards/platform/entity
stakeholders

Figure 5: Conceptual map of dynamic capabilitylef Association

The above analysis and the qualitative informatiemonstrate how collective capabilities are enhduticeugh
interaction with external demands. The analysitefcompliance level of standards in the Chiledmga industry
shows that these firms are not ‘passively’ compyivith the international standards: in the courfsedapting the
standards, they are increasingly ‘actively’ leaghémd equipping themselves through creating laeaidards with
capability at a collective level such as through Association, in a spiral form that recalls Knodde Management
approaches (Nonaka and Takeuchi, 1995). The engisasiso in line with the concept of ‘architectuinanovation
by Henderson and Clark (1990).
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Although the process of compliance with standaetsiis with a one-way power relationship and assedifiow of
knowledge and information, such one-way flows magdme consolidated into two-way inter-linkages wpewer
balances themselves reverse with the developmdatalf capability in catching-up countries. Theabdishment of
appropriate local institutions then enabled stalddrs to work collectively on the content of negtitig the
standards and to invest further in technologyfit§éis suggests an alternative sequence of dewgjapnovative
capabilities that starts from ‘architectural’ (Henslon and Clark, 1990) to conventional ‘radicati/am
‘cumulative’ innovation. The unique feature of thisse is its unit of analysis that goes beyondithelevel,

addressing dynamic re-defining of sectoral bourggattirough the learning process.

In a globalizing market, privately managed standaade increasingly being used. In this contextndaeds
compliance is generally seen as an additionalfseisks for entering the global market. Nevertheléss important
to consider that standards compliance also reganganizational development as an interface andighes learning
opportunities to create the capacity to managersiviknowledge flows from horizontal and verticdht®nships —

local/global, tacit/codified, and user/ producer.
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