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Abstract:

The adoption of food standards to regulate product characteristics or its processing methods is widely
widespread. Food economics literature has intensively explored the firm incentives for the adoption of
safety and quality standards. A growing body of literature discusses on voluntary standards as alternative
forms of governance of vertical relationships due to the increase of information transparency provided.
There is a gap in the understanding of the determinants leading food firms to choose such alternative forms
of transaction governance. The present study aims at exploring the significant drivers of voluntary standard
adoption. To answer the questions we start from Transaction Cost Economic theory and we refer to an
extended conceptual framework based on transaction risks, namely, risks arising from the opportunistic
behaviour of economic agents (internal risks) and other risks related to unexpected changes in the economic
environment (exogenous risks). Data was collected through interviews on an EU representative survey
concerning the ““non-GMO” voluntary standard in the soybean supply chain. The survey includes 363
companies from 15 EU countries. Preliminary results of the logit model suggest a positive relationship of
transaction internal risks with the adoption of the voluntary non-GMO standard and a negative relationship
of exogenous risks with the implementation of the standard.
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1. Introduction

The adoption of standards to regulate product chewatics or its processing methods is
widely widespread. Also in the food sector it isspible to observe an increasing number of
different standards which can be set up both bylipudnd private institutions. Public
institutions, i.e. policy makers, are mainly inved in the implementation of standards aimed
at correcting market failures associated to fodetgaor environmental protection. Private
institutions create standards which are mostlyatlite the reduction of market inefficiencies
related to information asymmetry of the stakehdadef the food value chains, like, for
example, the provision of increased informatiortdasumers on food quality characteristics
or the reduction of unfair practices among supgigic partners and the management of
liabilities in vertical relationships (Fischer ét, 2010).

In the last decades, there is a proliferation dfintary standards set up by private institutions
which lead to an increase of food product quatipnsparency or to an enhancement of public
regulation when it is weak.

Food economics literature has intensively expldaresl firm incentives for the adoption of
safety and quality standards. A growing body dafrlture discusses voluntary standards as
alternative forms of governance of vertical relasbips due to the increase of information
transparency provided, and the transaction reozgdan provided through, for example, the
centralisation of economic activities or bettebiliy distribution among supply chain agents
(Grandori, 2015; Trienekens et al., 2012; Strargesdl., 2017;; Hobbs, 2006). However, there
is a gap in the understanding of the determinaadihg food firms to choose such alternative
forms of transaction governance.

The present study aims at fill this gap. More melyi, the main research question relates to

the exploration of the significant drivers of volary standard adoption.



To answer the questions we start from Transactmst Economic theory (TCE) and we refer
to an extended conceptual framework based on taosaisks, namely, risks arising from
the opportunistic behaviour of economic agents@her risks related to unexpected changes
in the economic environment (Henson and Humphre$p®

We apply the conceptual framework using data framE& wide representative survey
concerning the “non-GMQO” standard in the soybegmpluchain. The survey includes 363
companies from 15 EU countries and/or operatinghan EU market, including: traders of
soybean raw materials, crushers, feed manufactupecglucers of animal products, and
retailers.

The “non-GMO” standard is a quality standard aimagreserving the absence of material
from genetically modified organisms (GMO) in fooddafeed ingredients. This type of
standard was introduced in the EU at the end oflabecentury following the consumers’
negative attitude toward GMOs.

In the EU, data can be provided for the non-GMObgsay supply chain, which is also the
most relevant one for this type of certification.fact, in the EU, the absence of a regulation
imposing positive labeling in products of animaigor created an incentive for retailers and
food processors to certify that the food they ofteconsumers comes from animals fed with
non-GMO feed. As soybean is the main protein compbrof most feed produced, the
soybean supply chain becomes the key unit of aisalpdthough official statistics are not
available, according to Tillie and Rodriguez-Cer¢2015) in 2012 non-GMO represented,
respectively, 8.3% and 11.3% of extra-EU soybeah soybean meal imports. Considering
that the EU depends for more than 90% from soyloegorts these numbers give an idea of
the size of the non-GMO EU soybean market. Thissledes in non-GMO certified products
of animal origin. In 2017, according to data in @any, these products involve mainly the
dairy and the poultry industries with a total 06@) products from 266 companies (Castellari
et al., 2018}.

Our study is positioned within the TCE theory amahtcibutes to the existing debate on the
relationship between different types of transactiisk on the organisation of vertical
relationships, by considering the role of such gisk the adoption of different voluntary
standards. More precisely, the paper belongs to dtrand of literature focused on the

understanding of the role of standards for thegawization of vertical relationships within

! In the US the standard grew only in the latestyeader the “non-GMO Project verified” label: frdess than
1,000 Universal Product Codes (UPC) in 2010 thelpets having the label reached 44,000 in 2017.sizeof
the US the market for non-GMO grew $8.5 billion2d14 (Genetic Literacy Project, 2017), and $1lidsillin

2015 (Greene et al., 2016).



the value chains and it contributes to existingvdedge in providing empirical evidence on
the economic drivers leading to the adoption ofumtdry standards by the firms. From a
theoretical point of view, the analysis of the tielaships between transaction risks and
voluntary standard adopted contributes to the atrdebate on different types of risk and
vertical organization (Wever et al., 2012). Moregvecontributes to a better understanding
of standards adoption. The dataset used is commsieeof non-GMO certified firms and
results can be considered as representative &uhmpean certified firms.

2. Theoretical framework

2.1. Voluntary standards and vertical relationships within the supply chain

The improved information transparency within th@@y chain provided by the adoption of
standards has led to consider them as effectivis foo the management of supply chain
relationships (Stranieri and Banterle, 2017). Basand Gebresenbet (2013) describe quality
and safety standards as systems that can reveabn¢ldata among economic partners and
increase transaction transparency. Also Peres €Q07) stress the role of standards as tools
to augment product and process information alorey shpply chain, like, for example,
product origin, processing methods, and safetyualtity characteristics of food.

Because of such increased transaction transpasmong the agents of the supply chains, a
growing body of literature is referring to standaras alternative forms of governance of
vertical relationships, which can reorganize tratieas (Grandori, 2015; Bain et al., 2013;
Henson, 2011; Tallontire et al., 2011; Banterle Strdnieri, 2008).

The effectiveness in managing information and tanhsens within supply chains will depend
on the type of standard applied (i.e. on the raled procedures implemented). In general, the
stricter the standards, the greater the precisiagheoamount of information provided and the
complexity in managing transactions among the agefthe supply chain, which imply more
coordinated transactions because of the high sugh@in transparency involved (Stranieri et
al., 2017).

The non-GMO standard is based on the absence of Gigi@dients in food originated from
plant or, in the case of livestock products, torals fed with non-GMO feed. In the EU,
according to Regulation (EC) No 1829/2003, food te®tl must be labelled as GMO if more
than 0.9% of GMO material is present for any ofimtgredients. Therefore, the absence of
GMOs is at least intended as a content that isnb#le legal threshold. However, there is no
harmonized public or private standard defining wisaa non-GMO product. In the EU it

varies according to member states legislation maje initiatives. In some countries, such as
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The Netherlands or Finland, a public standard fmr-&MO labels imposes a zero threshold
of GMO adventitious presence. In other countri@slaor a 0.9% threshold applies (Castellari
et al., 2018).

Besides the definition of thresholds, the non-GM@ndard defines the production process,
including audit and qualification of the actors ahxed, the handling of the product, its
sampling and control procedures, and the manageofembn-compliances and consequent
liability. The standard must guarantee the Idenfteservation (IP) of the non-GMO
ingredients, that is, the preservation of the uaigharacteristics of a product through its
isolation and identification throughout the supphain (Varacca and Soregaroli, 2016). This
requires the implementation of traceability andreggtion practices at each stage of the
supply chain (Smyth and Phillips, 2002). The lower admitted GMO thresholds, the stricter
the IP practices and control procedures alongupelg chain that must be implemented.

To the best of our knowledge, there is a gap iretstdnding of the determinants influencing
food firms’ choices of different kinds of voluntasyandards; that is, the motivations leading
firms to decide upon the decision to implement th&mfill this gap, we turn to TCE and the
current debate on transaction risks, and we consioieGMO standards as alternative forms

of transaction governance.

2.2. Theoretical framework

TCE assumes that economic actors are affected bpdea rationality and opportunism

(Simon, 1945; Williamson, 1975) and that, becaddbese constraints, they cannot predict in
advance all possible contingences surroundingresaction. Moreover, they will try to take

benefits at each other's expense or claim misleadiompliance with the conditions of

existing arrangements (Ghosh and John, 1999; \Widlan 1991).

These assumptions imply the presence of exchaske fior transacting parties — specifically,
the risk of opportunistic behaviour and the shigkimf an economic subject involved in a
transaction. Thus, in this analysis, we considendaction governance, like non-GMO
standards, not only as a tool to reduce transaatmsis but also as a tool to manage
transaction risks (Wever et al., 2012). Accordiag/Nilliamson (1985), such hazards will be

high in situations where the governance of thestation is not effectively aligned with the

level of transaction attributes — that is, the lefdransaction frequency, asset specificity and

uncertainty.



Transaction frequency relates to how often a agertensaction takes place (Williamson,
1991). In our study, we did not consider this teanti®n attribute because we refer mostly to
recurring vertical relationships, which are managgdifferent non-GMO standards. Asset
specificity refers to investments that are adopiedjuely to conduct a certain transaction.
According to Klein et al. (1978), the specificity assets occurs when their value decreases
outside the transaction for which they have beapteil. Thus, asset specificity increases the
bilateral dependency of economic agents and the afisopportunistic behaviour. Finally,
transaction uncertainty can refer both to the iitgbdf economic agents to effectively
measure the outcome of a transaction (behavioma@rtainty) and to unexpected changes in
the economic environment (environmental uncertgif¥yilliamson, 1985). The ineffective
capacity of the agents to foresee the realisatfarontractual obligations mainly depends on
their bounded rationality and leads to the risbgbortunistic behaviour and shirking.

The unpredictability of variation in the economiontext in turn implies the inability of
economic agents to foresee variations in relevapées surrounding the vertical exchanges,
which leads to a risk of maladaptation — thathg, tisk that the investments and conditions
established by the agreements fail because theyatrguitable for adapting to environmental
changes (Gulati and Singh, 1998). High-level emumental uncertainty involves an
increased risk of maladaptation of the transagbadies and, consequently, a higher level of
difficulty for economic actors to negotiate formagreements (Artz and Brush, 2000).
According to Miller (1992), managers have to fadiedent forms of uncertainties, which
lead to maladaptation risks. Such risks can be exted both to the specificities of the
industry in which firms operate and to the genexabnomic environment; for example,
industry risks refer to uncertainties in demand ang@ply, prices, policy and technology,
whereas general environmental risks may relateotiiqal instability and macroeconomic,
social and natural uncertainties.

On the basis of the risks identified above, itasgble to subdivide the transaction risks into
internal and exogenous risks.

Internal risks refer to all the hazards which depen the bounded rationality of economic
agents and which relate to their behaviour in tRecation of transactions (the risk of
opportunistic behaviour and of shirking). Willianms(1991) defines such risks as internal, as
they can be managed within the transaction thrabhghadoption of a form of governance,
which minimises such risks. In general, the highiee internal risks, the greater the
probability of adopting forms of transaction gowamoe with a high level of vertical

coordination.



Exogenous risks refer to all those hazards thated¢b unexpected changes in the institutional
environment. These risks do not depend on the balmaof economic agents, and they can be
neither predicted nor managed in advance by speaifiangement conditions. Exogenous
risks relate mostly to transacting parties’ malddapn. \WWhen risks depend on environmental
uncertainty (risk of maladaptation), the debate tba type of governance to adopt is
controversial.

TCE postulates that economic subjects will adaptiebéo exogenous sources of transaction
uncertainty through hierarchical forms of transactiorganisation (Williamson, 1991).
However, recent theoretical developments (Milled &vlta, 2002) and empirical findings
(Olmos, 2010; Geyskens et al., 2006; Das and T28@1; Barney and Lee, 2000) do not
confirm a positive relationship between the levdl environmental uncertainty and
hierarchical transaction governance. Moreoverwhbat concern the adoption of standards in
the food sector, it is not clear if and to whateextsuch risks may influence the adoption and

of the standard implemented.

2.3. Research hypothesis

Existing literature has identified different elengethat contribute to the increase of internal
and exogenous risks.

There is robust empirical evidence on the posiintuence of transaction investment
specificity on behavioural uncertainty and on thebgability of internalising transactions

(David and Han, 2004; Leiblein and Miller, 2003; g&o et al.,, 2001). This positive

relationship is mainly related to the high transactexit barriers due to such specific
investments (Ziggers and Trienekens, 1999). Foguseim the agri-food sector, Young and
Hobbs (2002) identify process attributes, suchiagthnology and information technologies,
as important factors that affect tighter supplyisha@ordination. Moreover, different authors
discuss the positive association between closéicaecoordination and specific investments
for product quality attributes within the food silypghain (Ménard and Valceschini, 2005;

Raynaud et al., 2005). Based on the existing eogbievidence we thereby hypothesise:

H1. Investment specificity influences positively e adoption of Non-Gmo standards.

The unequal distribution of power and control amdransacting parties, namely partner
asymmetry, has been found to contribute signifigaiat internal risks (Boger et al., 2001).

Such misalignment depends on several aspectsadiggmetric bargaining power between
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transacting parties (Sheu and Gao, 2014) and tatededifficulty in assigning liability rules
(Pouliot and Sumner, 2008). These can all be censitlas situations that increase partner
asymmetry. In such circumstances, closer vertioaldination is considered as a solution to

minimise transaction costs and related risks (Giezeél., 2005). Thus, we hypothesise:

H2. Partner asymmetry influences positively onatleption of Non-Gmo standards.

In the food sector one of the main sources of exogs risks is related to consumer concerns
on the quality and safety characteristics of fooddpcts. Food firms try to manage such
uncertainties through the adoption of quality aatety certification strategies (Zhang et al.,
2015). Thus, we test the following hypothesis:

H3. Consumer quality and safety concerns influgnasitively the adoption of Non-GMO

standards.

The rapid growth of the complexity of the food native framework have increased firms’
uncertainties regarding the level of requiremeatsriiplement in vertical exchanges (Fulponi,
2006). As a consequence, an increasing numbeifefeht forms of voluntary standards has
been registered within the market to facilitate #momplishment of public regulations.
However, rapid changes in the regulatory envirortncenld also lead food firms to choose
more flexible forms of transaction governance (&ewys et al., 2006). Thus, we test the

following hypothesis:

H4. The regulatory framework influences the adapttd Non-GMO standards.

Food firms have to manage also different kinds afkat uncertainties, namely, exogenous
risks which are common and shared across a satd bperating in the same market, like,
for examples supply and price volatility, demandeanainty (Smit et al. 2017; McGrath et al.
1997) and competitive uncertainty (lyer et al., £201Such risks have an effect on the
organization of vertical relationships within thieains but it is still controversy the way they

affect the coordination of economic exchanges. Tivastest the following hypothesis:

H5. Market uncertainty influences the adoptiomNoh-GMO standards.



3. Methods

3.1 Data

Data result from a survey, conducted in May/Juni420f 363 companies involved in the EU
soybean supply chain. Out of these companies, 282 mvolved in the non-GMO soybean
supply chain. It should be noted that this highpprtion of non-GMO operators does not
reflect their proportion in the EU supply chain.NGMO operators were over-sampled in
order to make the sampling representative of #isos which is relatively small compared to
the entire EU soybean supply chain.

The survey was conducted in 15 EU countries with main goal of creating a sample
representative of companies involved in the non-GM@ply chain. In fact, countries were
selected according to the following criteria:

- Significant demand for soybean or soybean derpediucts, measured by the trade
balance of soybean and soybean meal, and/or;

- Significant demand for non-GMO IP soybean deripeaducts, according to existing
estimates (Tillie et al., 2012).

The 15 EU Member States included were: AustriagiBel, Denmark, France, Germany,
Hungary, Ireland, Italy, Netherland, Poland, Poaluglovenia, Spain, Sweden and United
Kingdom. Together, they represent around 90% @l t6U demand for soybean, and gather
virtually all EU countries where some demand fdimal animal food product derived from
non-GM IP soybean exists. The sample countriesesemt approximately 97% of the total
EU imports of soybean and 93% of imports of soylreaal over the 2009-2011 period.
Additionally, 15 traders involved in the supplysiybean and/or soybean meal to the EU but
not located in an EU Member State were also sud/@getheir views are also influenced by
the EU markets for soybean or soybean derived pteddhirteen of them are located in
Ukraine, while another two are based in Switzerland

The sampling was first stratified by type of operaf based on an estimate of the number of
operators by subsector of the supply chain, and tiyecountry, based on data used as proxy
for the activity in each subsector: imports of segltvsoybean meal as a proxy for trading
activity, volume of crushing of soybean, consumptaf soybean meal as a proxy for the
production of feedstuffs containing soybean, corion of industrial compounds as a proxy
for the activity of producers of animal food, anduntry population for the activity of
retailers. This resulted in the inclusion of almaktoperators active in the supply chain (i.e.

the universe) for the sub-sectors of traders anghars (but some of them actually refused to
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be surveyed). The producers of animal productsided in the sample were large processors,
typically cooperatives or integrated companies poty eggs, poultry meat, pork meat or
dairy product; livestock farmers were not included issues of feasibility of the sampling.
Therefore, the sample is only representative fos¢hlarge companies that are producers of
animal products which are also those that are tbset iikely to have develop an internal
strategy regarding GM and non-GM soybean, but wvotfamily farms. Animal product
companies are the largest group in the sample (66%urveyed companies). Overall, the
distribution of the companies in the sample fitdlvilee distribution of companies across
countries and sub-sectors and can be consideradegsesentative sample. The survey was
conducted in two different manners depending ofctitegory of companies: traders, crushers
and feed manufacturers’ interviews were completefo-face, while producers of animal
products and retailers were contacted by phone.r&sgondents were targeted in order to
ensure that they had a good knowledge of the coy'patrategy regarding the use — or not —
of non-GM IP soybean or derived products, includmgners of the company, executive, line
manager or responsible person for purchase.

A specific questionnaire was structured aroundrmédion on the company’s activities in the
soybean supply chain, its governance across tHergalift stages, TCA determinants and
information about the respondent. In January 2@lgre-test survey was conducted with 6
companies in Germany, Hungary and France in ordervdlidate and fine-tune the

guestionnaire.

3.2 Measures

The dependent variable is measured as the adagftityve non-GMO standard and consists of
a dichotomous variable concerning the actual omerair not (1/0) of the firm in the non-
GMO soybean supply chain.

The independent variables distinguish between nateand exogenous risks and they are
measured as seven points Likert scale represetiimdevel of agreement of respondents

according to specific statements.

Internal risks
Investment specificity: The brand equity of the company, what Williamgb891) calls brand

name capital, is used as a measure of investmeaiffisity. Companies that invested in brand
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equity that specifically depends on the soybeamplgughain and derived animal products face
an increased dependency upstream and downstreamupipdy chain with an increased
behavioural uncertainty. Reputation losses andsgaiia specific of the company holding the
brand asset. Therefore the company faces a brauifisjty which calls for a greater vertical
coordination (Chen, 2009). Voluntary private staddasuch as non-GMO, serve both the
need for greater coordination and the possibilitygét specific gains from a quality-based
differentiation strategy (Hammoudi et al., 2015hefefore, the perception of the need to
improve brand equity and reputation of the companysed as a measure of investment/brand
specificity.

Partner asymmetry: The power of the transacting partner can be medsevaluating the
importance that the request from a partner coule loem the decision to adopt the non-GMO
standard. This was measured using two differenstipres distinguishing between willingness
to satisfy upstream and downstream partner requestsintary private standards, such as
non-GMO, are often promoted by a focal firm in gwpply chain, which is usually a retailer
or a food processor (Passuello et al., 2015). Toexethe adoption of the standard along the
supply chain could be the coordination mechanishasveng to minimize transaction costs
and the risks under a captive supply chain (Geegfdil., 2005).

The difficulty in assigning liability rules is maa®d using a self-assessment of the overall
liability risk the company is facing. The standatso performs a risk management and
liability function (Hammoudi et al., 2015) as iduces the threat of legal actions against food
safety failures (Hobbs, 2004). In case of qualtgndard, and in particular for non-GMO, the
greater coordination and control preformed with ¢shendard responds to food safety risk as
well as to a potential risk of civil actions by a@MO activists.

Exogenous risks

Consumer quality and safety preferences: This dimension was measured assessing the
respondent’s perception of the consumers concdyast &oth the quality and the safety of
the products containing GMOs. The higher these eascthe more uncertain is the future
market position of the firm in the conventional ketr

Regulation complexity: The perception of the regulation complexity of p@sdents was
measured as a self-assessment of the regulatioplexity in general and with a specific
focus on labeling and traceability requirements.
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Market uncertainty: This dimension is measured as the respondent'sepgon of the
position of the company in the markets it operaldse higher the company is perceived as
operating in very uncertain markets, the more adsted should be adopted.

Control variables

Non-GMO supply chain characteristics:. The supply of a non-GMO ingredient imposes
practices to preserve the identity of the non-GMi@hkaite of ingredients (Smyth and Phillips,
2002). These practices lead to segregation costheasion-GMO ingredient needs to be
handled separately from their conventional courergVaracca and Soregaroli, 2016).
Therefore, the perception of the magnitude of sggien costs can be considered as a
measure influencing the profitability of the non-@G\tandard and, therefore, of the adoption
choice.

The perception of the difficulty to respect the f8MO thresholds, defined as a consequence
of regulations, is another measure that could anfte the profitability assessment of the non-
GMO standard. This perception could also depentherresources and competencies of the
company. The difficulty to respect thresholds iases the risk of opportunism also
generating new transaction costs.

Finally, EU companies are largely dependent frorare®as countries for the supply of non-
GMO soybean, where the large majority of cultivagegibean is GMO (Varacca et al., 2014).
Perception of difficulties in regularly sourcingm&MO soybean represents a measure of
environmental uncertainty, which could again getgengw transaction costs.

Company characteristicss. Company characteristics include the stage of thgply chain
where the firm performs its activity and the numbéryears dealing with the non-GMO
soybean supply chain. Other data were also cotleftie validation purposes, such as the
characteristics of the respondent (age, experigabgosition) but are not used in the present

analysis.

3.3 Empirical model

Related to thdnternal risks the independent variables are (1) specificityteglato brand
equity ir_equity (2) upstream partner asymmetiy upstream (3) downstream partner
asymmetryir_downstream, and (4) liability riskir_liability; related to thexogenous risks
the independent variables are (5) concerns abalitgjof product with GMOsr_quality,
(6) concerns about safety of the product with GM@safety, (7) labelling and traceability

requirementser_traceab, (8) regulation complexitgr_reg, and (9) operation in uncertain
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marketser_market; moreover, theontrol variables are (10) segregation cosisgreg, (11)
difficulty to respect the thresholdseshold, and (12) regular supply of non-GMO soybean
supply.
With
zi =B, +PB - ir_equity; + B, - ir_upstream; + s - ir_downstream; + B, - ir_liability;

+Bs - er_quality; + B - er_safety; + B, - er_traceab; + Bg - er_reg; + s - er_market; (1)

+Byo - segreg; + Pu; - treshold; + P, - supply; + B, - years; + f3; - subsectory,
whereyears; is the number of years dealing with the non-GM®bsan supply chafnand
subsectorg; are the dummy variables indicating the subsedter company belongs to
(animal food producer, crusher, feed manufacturetailer, and international traders), a
suitable function to model the relationship betwées probability of entering in the non-
GMO supply chairPr(y; = 1) and the independent variables is the logistictionc

eZi 1

ViTTten 1tew
Parameterizing as a linear function of the predictors yields ltlogit model:
3 3 R 1
Pry: = 1lxi) = Oilxo) = 1+ez 1+ e—xf[} - 1 4 e~ (BotBy-ir_equity;++ps-subsectors;) (3)
1
Pr(y; = 0lxy) =

1+ eng - 1 4 ePo+B1ir_equity;++ps-subsectors

Nevertheless the estimation of model (3) is aff@dtg missing data (see Table 1).

Table 1. Missing observations

variable missing non-missing Total
ir_equity 69 173 242
ir_upstream 65 177 242
ir_downstream 66 176 242
ir_liability 91 151 242
er_quality 67 175 242
er_safety 65 177 242
er_traceab 67 175 242
er_reg 91 151 242
segreg 92 150 242
treshold 91 151 242
supply 91 151 242

2 Note thatyears; = 1 if the number of years dealing with the non-GM@t==an supply chain 8 < years <
10, 2 if 10 < years < 20, 3 if 20 < years < 30, 4 if 30 < years < 40, 5 if 40 < years < 50, and 6 if
years > 50.
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Dong and Peng (2013) claim that “the impact of mgglata on quantitative research can be
serious, leading to biased estimates of paramdtess,of information, decreased statistical
power, increased standard errors, and weakenedadeability of findings”.

Multiple imputation (MI) provides a useful stratefir dealing with data sets with missing
values. Instead of filling in a single value forckamissing value, Rubin’s (1987) multiple
imputation procedure replaces each missing valtie &iset of plausible vales that represent
the uncertainty about the right value to imputbe Tmultiply imputed data sets are then
analysed by using standard procedures for comgidteand combining the results from these
analyses.

The multiple imputation used to replace the missialgies is an ordered logistic model:

Pr(xk,l- = j|wk,i) = Pr(yj_l < w,’(,l-ﬁk +u< yj)
1 1 (4)

- [ [
14 e VitWeidk 1 4 o Vim1tWiidk

! . .
wherew,; = (Wyi1, Wiz, -, Wiiq) records values of predictors ®f for the observation

i, 9; is theqg x 1 vector of unknown regression coefficients, gnet (yl,yl, ...,y]_l)' are
the unknown cut points with, = —oo0 andy; = . Becausex, contains missing values that
are to be filled in, let us consider the partitifik;, = (X}, X} ) into theny x 1 andn; x 1
vectors containing the complete and the incompdbtervations and the similar partition of
W, = (Wy0, Wy ) into then, X g andn, x g submatrices.

The multiple imputation ordered logistic modelngplemented by the following steps:

1) fit in the ordered logistic model (4) to the obsmhdata(x,,o, Wy) to obtain the

r &/

maximum likelihood estimatesi;, = (9;,7')’, and their asymptotic sampling
varianceU;

2) simulate new parameteys,, from the large-sample normal approximatiNrﬁ;TJk, ﬁ),
to its posterior distribution assuming the non-infative priorPr({s,) « const;

3) obtain one set of imputed values,,, by simulating from an ordered logistic
distribution as defined by (4): one pfcategories is randomly assigned to a missing
category,i,,, using the cumulative probabilities computed fr¢f with 9, = 9,
Y=Y andwy; = wy; ;

4) repeat steps 2 and 3 to obtadrsets of imputed values; ., X5 ., - Xje-

The predictors considered for the multiple impatatof the independent variablesequity,

ir_upstream, ir_downstream, er_quality, er_safety, ander_traceab (MI1) are:ir_liability,
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er_reg, segreg, treshold, supply, ander_market. The predictors considered for the multiple
imputation of the independent variablasliability, er_reg, segreg, treshold, and supply
(MI2) are: ir_equity, ir_upstream, ir_downstream, er_quality, er_safety, er_traceab, and

er_market (see Table 2).

Table 2. Multipleimputations M 11 and M 12 (20 imputations)

variable complete incomplete imputed | total non- Total
missing
ir_equity 81 74 74 155 192 266
ir_upstream 85 70 70 155 201 271
ir_downstream | 84 71 71 155 204 275
er_quality 83 72 72 155 197 269
er_safety 85 70 70 155 205 275
er_traceab 83 72 72 155 201 273
ir_liability 81 94 94 175 177 271
er_reg 81 94 94 175 178 272
segreg 79 96 96 175 178 274
treshold 81 94 94 175 176 270
supply 81 94 94 175 181 275

Therefore, after the multiple imputation the numbgpbservations for the estimation of the
model (3) increases froff8 to 242 (see Table 3).

Table 3. Number of observations ante- and post-M|

variable completa M12 MI11 Total
ir_equity 73 100 69 (28.51%) 242
ir_upstream 73 104 65 (26.86%) 242
ir_downstream | 73 103 66 (27.27%) 242
er_quality 73 102 67 (27.69%) 242
er_safety 73 104 65 (26.86%) 242
er_traceab 73 102 67 (27.69%) 242
ir_liability 73 91 (37.60%) 78 242
er_reg 73 91 (37.60%) 78 242
segreg 73 92 (38.02%) 77 242
treshold 73 91 (37.60%) 78 242
supply 73 91 (37.60%) 78 242

Moreover, Table 4 allows to appreciate how after nhultiple imputation all the subsectors

can be considered in the estimation of the model (3
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Table 4. Subsectors

subsector count ante-M| count post-M|

animal food prod. 0 147

crusher 15 18

feed manuf. 31 40

trader 27 37

Total 73 242
4. Results

Table 5 and 6 present the result of the logit regjom models before and after MI. Results
from the two tables confirm the significance of tb#ects related to two variables, both
belonging to internal risks: the specificity reldt® brand equity and the downstream partner
asymmetry. For both variables the sign of the coefit is positive, which is aligned with
theoretical expectations. Those companies pregeatimgher need to invest in brand equity
are more likely to adopt the non-GMO standard to ¢fmm a greater coordination, preserve
from reputation losses, and appropriate specifinggéom a differentiation strategy. The
partner asymmetry is confirmed only at the dowmstréevel. This suggests that the direction
of standard adoption moves from EU retailers upuerseas soybean producers, supporting
the qualitative results of Passuello et al. (2Gi%) Ghozzi et al. (2016).

Exogenous risks present less significant resultsthé post-MI model only the regulation
complexity is influencing the non-GMO adoption wheferred to labeling and traceability
requirements. In this case, the sign is negativeammg that those companies perceiving a
higher risk prefer to keep more flexibility and dess likely to move toward a greater
coordination form.

In terms of company characteristics, traders areertikely to adopt a non-GMO standard as
compared to companies operating at other stagésedfupply chain. This can be explained
by the characteristic of the trading activity, wdé¢ine number of operators is lower and they
provide services to customers offering a diverdifigortfolio of available commodities.
Finally, the years of experience in the soybeatosem not seem to influence the probability

of adopting the non-GMO standard.
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Tableb. Logit regression ante-M|

variable | description estimates

constant -0.0982
(1.7318)

internal risks

investment specificity

ir_equity specificity related to brand equity 0.503%
(0.2676)

partner asymmetry

ir_upstream upstream partner asymmetry -0.1597
(0.1686)

ir_dowstream downstream partner asymmetry 0.3689
(0.1977)

ir_liability liability risk -0.3232
(0.2133)

exogenous risks

consumer quality and safety preferences

er_quality concerns about quality of product with GMOs -0.3259
(0.3208)

er_safety concerns about safety of the product with GMOs 051
(0.2949)

regulation complexity

er_traceab labelling and traceability requirements 0.0046
(0.2359)

er_reg regulation complexity -0.0264
(0.2364)

mar ket uncertainty

er_market operation in uncertain markets 0.0407
(0.1940)

control variables

non-GMO supply chain characteristics

segreg segregation costs -0.3039
(0.2222)

treshold difficult to respect the thresholds 0.3991
(0.2512)

supply regular supply of non-GMO soybean -0.0525
(0.1890)

company characteristics

years in soybean -0.0962
(0.2161)

feed manuf. 0.0722
(0.9047)

trader 1.2612

0.8988

Note: number of observations = 73; pseudam®.2744." 1% significance, 5% significance, 10% significance
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Table6. Logit regression post-MI

variable | description estimates

constant -3.2239 7
(1.0411)

internal risks

investment specificity

ir_equity specificity related to brand equity 0.2863
(0.1522)

partner asymmetry

ir_upstream upstream partner asymmetry 0.0844
(0.1136)

ir_downstream downstream partner asymmetry 0.3559
(0.1286)

ir_liability liability risk 0.0172
(0.1150)

exogenous risks

consumer quality and safety preferences

er_quality concerns about quality of product with GMOs 0.2161
(0.1692)

er_safety concerns about safety of the product with GMOs @102
(0.1977)

regulation complexity

er_traceab labelling and traceability requirements -0.2276
(0.1321)

er_reg regulation complexity -0.1103
(0.1348)

mar ket uncertainty

er_market operation in uncertain markets 0.1019
(0.0915)

control variables

non-GMO supply chain characteristics

segreg segregation costs -0.0600
(0.1059)

treshold difficult to respect the thresholds 0.1203
(0.1271)

supply regular supply of non-GMO soybean -0.1039
(0.0990)

company characteristics

years in soybean -0.0035
(0.1061)

animal food prod. 0.0943
(0.5996)

feed manuf. -0.0182
(0.6643)

trader 1.7722 ©
(0.7135)

Note: number of observations = 242;1% significance, 5% significance, 10% significance

5. Discussion and conclusion
In the last decades a wide variety of voluntaryndéads have been introduced within the

supply chains. Such instruments imply a reorgamnabf economic exchanges due to an
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increase in specific investments necessary to im@ie the standards. Food-related literature
is increasingly considering standards as altereatierms of transaction governance.
However, the decision of the firms to implementsthalternative form of transaction
governance is still under-investigated. The pregaper deepens the understanding of the
determinants leading to the adoption of food vawmntstandards by analyzing the factor
affecting the choice of the voluntary non-GMO stam$ among European food firms.

Our preliminary results give two main contributidosexisting knowledge. First, the findings
confirm that voluntary standards can be considesedlternative coordination mechanisms of
vertical exchanges. The positive relationships kbetwinternal risks, i.e. partner asymmetry
and brand specificity, and the adoption of non-GM@ndard confirm that it can be
considered as an instrument to manage costs retateahsaction complexities, like the other
forms of transaction coordination. Second, ourltssuggest that the decision to implement a
voluntary standard depend on the evaluation ofedbfit kinds of risks, i.e. internal and
exogenous risks. More precisely internal riskg., partner asymmetry and brand specificity,
seem to be positively associated to the adoptidhektandards, in accordance with the TCE
framework and confirming research hypothesis H1 &l Exogenous risks, i.e. the
regulation complexity, seem to be related negativel the adoption of the standard,
confirming H4 and suggesting a negative sign. Théseling add to the existing literature
(Fischer et al., 2010) in explaining the situatianswhich voluntary standards can be
considered as effective instruments to reach maseamable vertical relationships, in terms
of improved cooperative behaviour and transactransparency. Moreover, it adds to the
current debate on the role of existing exogenosgksrion the reorganization of vertical
relationships within the supply chains. Such fimdsuggests that when firms perceive an
instability in the regulatory framework, they witirefer more flexible forms to manage
transaction in order to adapt more easily to unptalle changes. In the present analysis the
research hypothesis H3 and H5 did not find an d@ogbisupport.

Our findings provide an interpretative base for agars, who have to estimate the risks
associated with vertical relationships within sypghains and to give initial insights on the
role of standards for the management of such risi@n a managerial perspective, the paper
confirms that supply chain standards such as nof®Gk&ndards, can be used by firms both
as quality differentiation strategy and as effextivols to manage transaction risks.

More precisely, if exogenous risks are present,agars will prefer to do not adopt standard
in order to respond more rapidly and effectivelyuteexpected changes in market dynamics.

On the other hand, if the firms face internal teart®n risks, the voluntary standard can be
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considered as tool to coordinate vertical relatigps Thus, in case of internal transaction
risks, voluntary standards are adequate solution®stering an effective management of the
supply chain.

The present study presents some limitations. Theveguinvestigates perceptions of
respondents concerning several variables. Althorggpondents were selected in a key
managerial position of the company, these respdadeay not reflect the perception of all
decision makers in the managerial team. Moreoves, dhoice to enter in the non-GMO
supply chain and the effectiveness of the standamduction transaction costs should be
verified throughout performance indicators.

Although not directly measured, performances ctna¢ldnferred from the results of this study
considering the control variables related to tharatteristic of the non-GMO supply chain.
The fact, the incoming supply chain also presenem@l transaction costs deriving, for
example, from environmental uncertainty or a bebr@li uncertainty originating from the
difficulty in respecting the GMO threshold. The rsignificance of the effect of these
transaction costs in the decision to enter the Igupipain could be an indication that the
standard is effectively controlling such transactamsts. Future studies will be dedicated to
the development of a conceptual framework allowmgest the effectiveness of the standard

to reduce transaction costs of quality-based sugimiyns.
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