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Abstract

Scholars, policy-makers and industries increasingkpress their interest in the development of
industrial symbiosis (IS) as a way to transitiorckeaner production. Yet, many proposed IS instance
never get implemented. In this article, we arguat th lack of clear understanding on how trust
develops in the context of IS may prevent the irm@etation of new IS initiatives. Initiating new IS
typically require upfront investments, such as |a@s and waste treatment equipment, and take place
in a cross-industry setting. This upfront and cfioskistry setting of new IS investments may restric
firms in their ability to develop trust prior todhlS investments. Management literature provides a
large body of literature on trust. Based on a rdidtiplinary conceptual study, the aim of this pape

to synthesize and combine empirical and theoreties¢arch from the fields of management and IS,
and theorize how trust applies to the field ofil&, how firms can deploy certain strategies toetigy
trust prior to the IS investment in the contexupfront and cross-industry IS investments. As altes
this paper introduces a conceptual IS trust framk\and proposes an agenda for future research.
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KBT — knowledge-based trust
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1. Introduction

Industrial symbiosis (IS) is an inter-organizatibredationship that often takes place between
otherwise diverse industries, and which aims tonenucally reduce the environmental
impact of firms through the exchange and reuseasitevand byproducts (Chertow, 2000). IS
can be considered a form of a buyer-supplier watip. According to management
literature, a buyer-supplier relationship is chtedased by different types of
interrelationships and levels of interdependende/dsen parties engaged in the exchange of
resources (Huo et al., 2019). IS contributes ttéigesource efficiency and therefore forms
a core part of the agenda towards more sustaipabtiiction practices. Trust between firms
plays a vital role in establishing new IS relatioips (Ashton and Bain, 2012). Indeed, IS
scholars argue that trust helps reduce the rigagerkto the potential long-term commitment,
long pay-back time and uncertain business conditmiten seen in IS (Hiete et al., 2012).
Moreover, insufficient trust levels are considewete of the main barriers for collaboration
between companies (Fichtner et al., 2005). In &@o¢n an anticipated, high economic return
from an IS exchange does not necessarily leadviestmg in IS (Paquin et al., 2014). Yet,
despite the acknowledged need of trust for thebbskament of IS relationships, how firms
can develop trust in the context of IS is still hdty understood (Yap and Devlin, 2017) and
benefits from further research (Velenturf and Jan2616). Management literature, though,
offers ample insights into how trust between irdeganizational relationships develops.
Hence, management literature can also provide nasad® justification on how and why trust
may play a pivotal role in the case of potentiain®estments.

The aim of this article is to merge IS literatur@lananagement literature to explore the
role and development of trust in setting up IS trefeships. Insights from management
literature are applied and discussed in the cori@xihvestments. In doing so, the authors
explore the following research questidraw can firms develop trust in the context of 1S
investments? Based on this exploration, a conceptual framevar#t research agenda for
developing trust in the context of IS is presented.

The conceptual framework and research agenda lbotdrito literature and practice.
Currently, the state-of-the-art literature on trustlS lacks a framework and a research
agenda on how to gain further knowledge about tdestelopment in IS. As Pagell and
Shevchenko (2014) argue, the integration of mwtigilinary fields is required to advance
the field of sustainability, this research conttésito literature by 1) demonstrating how
management literature and IS literature are relmteerms of trust 2) proposing a conceptual
framework for developing trust in the context of ii8/estments 3) suggesting research
agenda for future research. Moreover, the develdmedework helps firms, governments
and third-party facilitators to advance to the rezketrust for upfront and cross-industry IS
investments thereby assisting firms in their traositowards cleaner production.

This paper is structured as follows. This secti@mtimues by setting the stage and
introducing the concept of IS. Section 2 descritesresearch procedure and the methods
applied in this study. Section 3 elaborates om#wd for trust in upfront IS investments and
shows how IS literature and management literatefend trust. Furthermore, section 3 also
presents the existing strategies for developingt taccording to management literature and
approaches for developing different levels of tinghe context of upfront and cross-industry
IS investments. The conceptual framework on dewetpfrust in IS is introduced in section
4. Section 5 provides conclusions, discussion aiggiestions of how this work can serve as
an avenue for future research.



1.1. Introductionto IS

IS is a concept deriving from the field of industriecology, related with the flow of
resources on an inter-firm level (Chertow and Efalelh 2012). The usual resources
exchanged between firms are wastes, materialsydnupts, energy, water, and even know-
how (Chertow, 2004). Scholars have studied the gemee of IS since the early 1900s and
identified both economic, environmental and sobmhefits as motivation for setting up 1S
exchanges (Mirata and Emtairah, 2005). Avoidingtevalssposal taxes, ensuring lower costs
for input materials (Yap and Devlin, 2016) , lowsyigreenhouse gas (GHG) emissions
(Desrochers and Leppala, 2010), etc. are some eofoémefits presented in IS literature.
Albino and Fraccascia (2015) have taken a stefndurand identified two business models
related to IS, i.e. for establishing a platform famline waste trading and creating new
products based on waste.

Kalundborg in Denmark is perhaps the most cited waltknown case of successful IS
(Ashton, 2008). Other well-known instances of ISlude Kwinana, Australia (van Beers et
al., 2007), Rotterdam, The Netherlands (Baas armh8d004), Styria, Austria (Schwarz and
Steininger, 1997), the Guitang Group symbiosis mn& (Zhu et al., 2007) and various cases
across the United States (Heeres et al., 2004nd$ develop in a variety of ways, ranging
from firms which self-organize the IS exchange (@he, 2007) to central bodies such as
governments, which plan IS using a top-down apgrq@omenech, Bleischwitz, Doranova,
Panayotopoulos and Roman, 2019). In the middle heg spectrum, third-parties may
facilitate certain aspects of the IS exchange aglbringing firms together: the so-called
facilitated 1S (Paquin and Howard-Grenville, 201R).this research, the focus is on self-
organized and facilitated IS as firms themselvesd#ewhether to partake and invest in IS
rather than being forced to by governments in paniS. IS developed through social
networks are considered more capable of expantigig $cope of activities and adapting to
changing circumstances (Chertow and Ehrenfeld, ROdBile governments imposing IS
investments on firms may cancel out the need fasttbetween the firms (Velenturf and
Jensen, 2016).

2. Research procedure

This is a conceptual study, which integrates tveeaech fields: IS literature and management
literature. A multidisciplinary conceptual studyaselevant method when research fields do
not oppose each other and have not been linkeacto @her yet.

The above is the case for this study. Managemiemature offers a large body of literature
on how trust develops between firms that take padn inter-organizational relationship.
However, although IS literature argues that trgsimportant (Velenturf, 2015) given then
particular contingencies characterising IS relaiops, research on trust in IS literature is in
its infancy, especially when compared to managenigetature. A multidisciplinary
conceptual study based on the integration of manageand IS literature regarding trust is,
therefore, an appropriate method to answer tharels@uestionhow can firms develop trust
in the context of IS investments? The unit of analysis of this research is theyparaking an
initial IS investment and the trust base level lesw the IS parties. The
conceptual/theoretical approach for answering éisearch question is further justified by the
absence of similar studies.



The research procedure, as presented in Figalthisee-step model. The first step consists
of a two literature search rounds in order to idgnthe relevant background literature
(section 3). The first search round includes arrmsive search on Scopus, Web of Science
and ScienceDirect considering titles, keywords abstracts with the search stringsust”,
combined with fndustrial symbiosis’ or “industrial ecology” and no restrictions to the fields
of knowledge. The scientific papers identified aseault from the search indicate that
frameworks and conceptual studies are considerpdriant for advancing the knowledge on
topics related to sustainability and IS and ard-vesleived in the scientific community, some
examples are Angell and Klassen (1999), Boons.ef28ll1), Despeisse et al. (2012) and
Seuring and Muller (2008). A second literature skaround seeks for scientific papers
merging the two literature domains d" and “management” and their joint link to trust”.
Studies which combine management literature anitd@&ture emerged in journals, such as
the Journal of Cleaner Production — e.g. Herczea).R018). Yet, the literature search did
not lead to studies that clearly combine managemedtlS literature to develop knowledge
about trust in the context of IS — even though sshaaticles on the topic called for a deeper
perspective on trust (Yap and Devlin, 2017).

In the second step, the relevant state-of-thedéetature are further analysed and
integrated. The analysis is based on the existiagers on trust in IS literature and
management literature. Firstly, factors affecting heed for trust are depicted in IS literature
(section 3.1). The difference between the way I8rdiure and management literature
conceptualise and operationalise trust is introduneorder to define how the two literature
domains can contribute with bringing insights tce aanother (section 3.2). The different
strategies for developing trust according to maneege literature are presented and their
relevance in the context of IS is discussed (irtieec3.3). Based on the above-described
analysis, a conceptual framework for developingsttrim the context of IS is proposed
(section 4).

Lastly, a discussion of the applications of thepmsed model, as well as a proposal for
future research agenda are provided (section 5).



Literature background: developing the conceptual background
related to trust, the development of trust
and the development of trust in the context of IS

(Section 3 of this pape

|

Conceptual framework for developing trust in the context of IS:
analyzing and integrating management literature on
trust and IS literature on trust

(Section 4 of this paper)

!

Conclusion and proposal for future agenda: managerial and
academic implications and limitations, and a research agend

(Section 5 of this paper)

Fig. 1. A description of the three-step research procethisestudy is based on.

3. Literature background

3.1 The need for trust in the ISinvestment from the per spective of the investing party

Vanpoucke et al. (2014) found that investmentsugel-supplier relationships require high

levels of trust of the investing party. LikewisehrEnfeld and Gertler (1997), Hiete et al.
(2012), Velenturf (2015), Fichtner et al. (2005)daRanyathanakun et al. (2013) among
others, observe a high need for trust in settingan@ investing in IS relationships. The

perceived risk of the IS investment affects theunesgl level of trust of the investing party.

When the investing party perceives the overall askhe IS investment as low, lower levels
of trust may suffice. On the contrary, the invegtparty may require higher levels of trust
before making riskier upfront IS investments (Nbaem et al., 1997). There exist strategies
and methods to reduce the negative impact of poppler performance, such as input-
output modelling to prepare the IS network for igisr(Tan et al., 2016), trust deriving from

embedded IS networks (Hewes and Lyons, 2008) aitdifg upon reliable anchor tenants,

who provide constant and reliable flows of wastd Ag-products (Chertow and Ehrenfeld,

2012). The required level of trust in the conteki® might be high because risks for the
investing party may arise from the following sowsce

1. Long payback time. Although literature shows that implemented IS Btwegents can
have short payback times — see for example ParkPankl (2014) who describe the



short payback times for various investments in ¥8hanges in South Korea and
Jacobsen (2006) who describes short payback tifM&siovestments in Kalundborg —
IS investments are often characterized by high palyltimes (Hiete et al., 2012). The
longer the payback time, the higher the risk tihat ihvestment does not pay itself
back.

2. Economic lock-in. The economic lock-in effect refers to the risk ding solely
dependent on a single supplier and looking forradteves is expensive due to the
asset specificity and high transaction costs typic#he context of IS (Zhu and Ruth,
2013). Case descriptions of amongst others Ashi2009), Baas and Boons (2004),
Ehrenfeld and Gertler (1997) and van Beers e807) show that most IS exchanges
depend on only one supplier and that the asseffisfigcand transaction costs of the
investment are high. Hence, in IS, there is ofténga risk of “lock-in”, which makes
the investment dependable on the supplier.

3. Incomplete and complex contracts. IS investments are often accompanied by long-
term and complex contracts (Jacobsen, 2006) whiable the IS exchange (Albino et
al., 2015). However, firms cannot predict everyeptial risk because of their bounded
rationality. Factors such as changing governmemnggiulations regarding waste
handling can undermine the validity of the contrgstap and Devlin, 2017).
Furthermore, the complex context of IS, the sizetled IS investment and the
spontaneous and emerging adaptations of IS mdikeliy to overlook potential risks
in the contract (Carpenter et al., 2009).

In addition, when the investing party is the bugéthe waste and byproducts, the required
trust levels might be even higher due to the follmareasons:

4. Poor expected supplier performance. Managing waste and byproducts is often not a
core competence and core priority of IS partne@n@al and Mcknight, 2009). The
ability and willingness of the supplier to delivier accordance with (strict) quality
parameters might therefore be uncertain. Furtheemauppliers might also
underperform on other aspects such as on-time afgliin full and guaranteeing
sufficient quantities of waste and byproducts m filture (Walker and Jones, 2012).

5. Inflexibility of the receiving process. The perceived risk of short falling supplier
performance is lower when firms can counteract psapplier performance. For
example, by having a certain degree of flexibilitytheir own processes in terms of
accepting waste and byproducts of varying qualipwever, processes become
increasingly optimized and become therefore lesslfle towards varying waste and
byproduct quality. This is especially true in thregess industry (King, 2009), which is
a major player in IS.

6. Sharing confidential information. Even though in most of the IS cases the partnering
companies come from different industries or logatiand do not recognize each other
as competitors, sharing sensitive information alomet another is considered a process
in progress (Fraccascia and Yazan, 2018). Thumsfinight initiate an IS with limited
confidential information about each other and astttevels increase, so does sharing
of internal data.

Long payback times, economic lock-in, incompletentcacts, poor expected supplier
performance, inflexible receiving processes andhied for sharing confidential information
increases the perceived risk of the upfront investmit is therefore not surprising that many
IS scholars suggest that trust plays a vital rolestablishing new IS relationships, among
others (Ashton and Bain (2012), Chertow (2007),eBfeld and Gertler (1997), Hewes and



Lyons (2008); Sterr and Ott (2004); Yap and De\2017). To develop trust, one has to
consider the context of initial IS investments.

IS relationships often take placacross different industries and require upfront
investments to enable the exchange and reuse ¢é {Bansal and Mcknight, 2009). Indeed,
case descriptions of amongst others Baas and B@®@gl), Ehrenfeld and Gertler (1997),
Schwarz and Steininger (1997), van Beers et aD{p@nd Zhu et al. (2007) show that IS
often requiresupfront investments to process and transport waste ancbdypts and to
prepare waste and byproducts to meet exacting tgqustiindards. See for example case
descriptions of the Kalundborg symbiosis (Jacob26A6) and the Guitang Group symbiosis
(Zhu et al., 2007), which mention upfront investtsesuch as pipelines and waste treatment
equipment. Furthermore, from the aforementioneeé dascriptions it is evident that IS often
take place in across-industry environment (Bansal and Mcknight, 2009). Literatur
describes various waste and byproduct exchangésasuity ash, waste water, steam, sulphur
and various minerals and chemicals between otherumselated industries such as cement
production, energy generation, oil and sugar refimad more (Bansal and Mcknight, 2009).
The cross-industry nature further complicates iasiey the intensity of the business
relationship.

The upfront andcross-industry nature of IS investments may restrict firms in @leping
trust due to the lack of previous business trammaetiVanpoucke et al., 2014). Yet, the need
for trust increases when the cross-industry nakemels to unfamiliarity with each other’s
business because the unfamiliarity may complichée ability to judge the quality of the
resources the other brings in or to audit the &Hsehaviour and performance (Brinkhoff et
al., 2015). As such, the upfront and cross-industfure creates a context in which trust
plays a peculiar and not yet fully understood réig. 2 graphically depicts the need for trust
and the research context, thereby showing thasttiagegies to develop trust should take into
account the context of upfront investments andctbes-industry nature of IS.

Factors increasing the need for trust:
- Poor expected supplier performance
- Long payback-time
- Economic lock-in
- Incomplete and complex contracts
- Inflexibility of the receiving process

Factors reducing the need for trust:
- Flexibility of the receiving process
- Embedded IS networks
- Reliance on anchor tena

Research context

Trust of the Strategies to
investing party in develop trust in
the IS investme! the IS investme

A

- Upfront investments
- Cross-industry




Fig. 2. The need for trust in IS investments and the rebeaontext of trust developing
strategies (dotted box).

To explore the research questiomow can firms develop trust in the context of IS
investments?, the next section 3.2 elaborates on the defmiifotrust and how trust develops
and section 3.3. provides strategies which firmsdegploy to develop trust.

3.2. Conceptual understanding of trust and its operationalisation in the context of IS

Management literature and IS literature often haldimited perspective on trust. In
management literature, the mainstream view holdsttiust emerges naturally as a result of
exchanges (Li, Eden, Hitt and Ireland, 2008) — eetptionship length is often used as a
proxy for trust in survey studies. In the field I&, trust is often described in general terms
and lacks sound analysis (Hiete et al., 2012). éxample, Ehrenfeld and Gertler, (1997)
refer to the role of trust in establishing IS as ‘atmosphere of trust in Kalundborg existed
even in the absence of specific experience between firms’ (p. 74); Gibbs (2003) argues that
“many of the key barriers to EIP [eco-industrial park] formation revolve around issues of
inter-firm networking, trust and the potential to cooperate” (p. 230) and Ashton (2008) notes
that: “as a proxy for trust, respondents were asked to indicate which of the other managers

[in the IS of Barceloneta, Puerto Rico] they would be willing to do business with personally,
regardless of industry affiliation” (p. 45). Hiete et al. (2012) takes a somewhat anor
elaborate perspective on trust by mentioning thahe initial stages of IS, IS partners rely on
calculus-based trust. However, they do so withaguiag why calculus-based trust is
important and how calculus-based trust can be dpeel Johnston et al. (2004) furthermore
presumes without further justification that if trusvels are high that would lead to more
collaboration between dyads. Due to the limitegpective on trust in IS literature, how and
why trust arises end enables upfront investmentlarcross-industry context of IS remains
unclear. Management literature has conceptuallyemded this issue and can thus, contribute
to understanding the formation and role of trushier-organisational relationships.

Mayer et al.'s (1995) frequently cited definitiohtraust offers a useful avenue to explore
how firms can develop trust in upfront IS investiseMayer et al. (1995) refers to trust as
“the willingness of a party to be vulnerable to the actions of another party based on the
expectation that the other will perform a particular action, irrespective of the ability to
monitor or control that other party” (p. 712). This definition carries notions of thelief in
the other’s ability, integrity and benevolence. 3&@otions are similar to Sako’s (1992) and
Nooteboom's (2002) categorizations of competenamtractual and goodwill trust.
Competence trust (ability) describes the belief tha other is capable enough to perform a
given set of tasks; contractual trust (integriigfers to the belief that the other will adhere to
the agreements and accepted ethical principlesgdwgtiotrust (benevolence) labels the
confidence that the other will not show self-insteel behaviour when an opportunity occurs
(Crane, 2018).

Like all business relationships, the three notiohsrust also apply in the context of IS
investments. For example, the supplier might miesgnt their ability to control the overall
quality or the quality variances in order to get of their waste and byproducts and avoid
landfill taxes (Mirata, 2004). IS partners mightt rext integer or benevolent for various
reasons (Park et al., 2008). Low levels of trusthie ability, integrity or benevolence of the
business partner might ultimately put the upfr@trivestment at stake.



3.2.1. The development of trust

Management literature argues that the developnfdnist moves through three different, yet
complementary, trust bases (Lewicki et al., 200®ie first trust base — calculus-based trust
(CBT) — is defined as trust based on an econonauledion of the costs and benefits of the
business partner for overstating their ability,tjraxlhering to the agreements or (not) acting
opportunistically in ambiguous situations. Basesl¢hlculated economic impact for the other
firm when not fulfilling their part of the obligatn, firms can estimate the likelihood that the
other will act (un)trustworthy (Lewicki and Bunket995). Therefore, CBT is established
when the costs for sustaining the relationship ermvbe lower than the potential generated
benefits (Chen, Lin and Yen, 2014). When businestprs get to know each other better,
trust development moves from CBT to knowledge-basast (KBT). KBT relies on the
ability to understand and predict the other’s b&havthrough knowledge, hence forming
another basis of (dis)trust (Shapiro et al., 199®yicki et al., 2006). Finally, when business
partners start to identify themselves with eacleotnd internalize each other’s preferences,
identification-based trust (IBT) develops (Lewickt al., 2006). IBT relies upon the
knowledge that the other is motivated to pursuatjoutcomes rather than maximizing its
own self-interest (Lewicki and Bunker, 1995). IBhlyp develops in a small subset of
business relations, as it requires parties to msgred consider each other’s standpoint (Pinto,
Slevin, & English, 2009). Developing the next trbstse can already start in the preceding
trust base. KBT can already develop from the begmand IBT can develop even though
KBT hasn’t reached its peak yet (Lewicki et al.08] In addition, it is possible to have
different levels of trust for the different notions$ trust (i.e. ability, integrity, benevolence)
(Lewicki and Bunker, 1995). The trust model promgbbg Lewicki and Bunker is based on
the notion of a progressive development of trustaning that parties move from one stage of
trust to the other over time (Pinto et al., 200Shifting to the next trust base typically
happens at specific points in the relationshiphritist levels quickly increasing in short time
spans. This sudden shift in trust levels is exgldiby the increased intensity of the business
relationship at a given point in time (Lewicki &t 2006).

3.3. Srategies for developing trust

Based on management literature, Ireland and We@b7)2identify four strategies that firms
can use to create trust between business partwého(t specifying which notion of trust
and which trust base), namely:

* boundary spanners

e common identity

* authority

e justice
The latter two strategies — authority and justiceare excluded from further analysis.
Authority enables the exertion of power and prosidesource legitimate influence over the
other firm while sustaining the current trust lesvefherefore, authority is not directly linked

to creating trust between parties entering in gnakSit is based on their own will. Justice
requires previous business transactions to buildarms of reciprocity and is therefore out



of the scope of this study due to the context dfar investments (Ireland and Webb, 2007).
Boundary spanners and common identity, on the dtaed, can be applied in virtually every
buyer-supplier relationship and firms can proadyivapply these strategies to create trust
without the need for business transactions priahéolS investment. In fact, the strategies of
boundary spanners and common identity also occl® iterature.

3.3.1. Boundary spanners

The strategy of boundary spanners refers to gatpennd sharing information about firms’
strategic intentions (Perrone, Zaheer and McEAB03). As such, boundary spanners can
provide transparency of the objectives and capagsliof potential IS partners (Ireland and
Webb, 2007). According to IS literature, boundaparing agents (e.g. board-of-director
interlocks, purchasing agents and IS champions)tlaindiparty facilitators (e.g. Kalundborg
Symbiosis Centre and the National Industrial Symisi®rogramme (NISP) can utilize their
boundary spanning role to create trust. Hewes a4 (2008), for example, show that so-
called ‘champions’ play an important role in esisttihg trust. Champions are advocates of
the IS exchange and can be persons from insidatside the firm. Furthermore, IS literature
suggests that boundary spanning activities informeétings at business clubs or at the golf
court (Jacobsen, 2006), making participants paritalarticipatory modelling (Batten, 2009).
Likewise, Paquin and Howard-Grenville (2009) cldimat boundary spanners such as third-
party facilitators (e.g. Kalundborg Symbiosis Gerand the NISP) can create trust. However,
at which stage of the trust creating process tlwweallescribed boundary spanning activities
are useful for the investing party remains uncldar.addition, although mentioned as
enablers for IS, the role of other boundary spasrserch as public knowledge (e.g., company
websites, certifications, reputation, etc.) andhared network (e.g. common relationships) in
terms of creating trust, is not yet discussed terdture. Hence, questions such as how and
when to apply boundary spanners benefit from furéxg@loration.

3.3.2. Common identity

The strategy of a common identity refers to esshlolig shared goals and norms that in turn
become antecedents for developing trust withifatiomship (Mayer et al., 1995). According
to management literature, when firms identify thelwss with a certain group, they act in a
way that benefits those within that group (Irelamdi Webb, 2007). A common identity can
derive from cultural and geographical proximity @ieki et al., 2006). In the context of IS, a
common identity often arrives from a shared ‘grgeofile’ and social proximity (often
enabled through geographical proximity) (Zhu et 2015). Furthermore, common identity
can derive from allocating and maximizing the bésedf IS through methods, as presented
by Andiappan et al. (2016) when such methods leathared goals.

However, developing a common identity may requignificant time and the upfront
nature of initial IS investments might not allow this time. Nevertheless, when a common
identity already exists, the investing firm canitalze on this. The question therefore is how
and when to capitalize on a common identity indbitext of IS.

4. Conceptual framework for developing trust in the context of IS

In the next paragraphs, it is explored how the stimg party can deploy the strategies of
boundary spanners and common identity to increasdelvel of trust by progressing to the



next trust base: from CBT to KBT and, eventually,IBT. In this trust progression, the
context of upfront and cross-industry investmentva#l as the three notions of trust, i.e.
ability, integrity and benevolence. The discussisn summarized in the conceptual
framework presented at the end of this section.

4.1. Establishing calculus-based trust (CBT)

As already mentioned, CBT ensues from an econostimation of the costs and benefits of
the IS partner for overstating their ability andtjradhering to the agreements or (not) acting
opportunistically in ambiguous situations (Lewickd al., 2006). Therefore, strategies to
develop CBT should gain insights into the costs lagrtkfits of the business partner.

Boundary spanners can contribute to the developofe@BT. Boundary spanning agents,
such as purchase and operations managers, finaqueEte and lawyers, may arrange
meetings with the potential IS partner to derivgliessions and clues on which to base their
estimation of the costs and benefits of the otberolverstating their ability and not acting
integer (Ireland and Webb, 2007). Likewise, bougidgranning agents can collect insights
into the cost for the other when acting opportucedy. High costs for acting
opportunistically reduces the likelihood for oppmistic behaviour, thereby increasing the
CBT in benevolence.

However, boundary spanners can go beyond plainrgditsens and estimations of costs
and benefits by providing financial benefits. Létere offers several approaches, which
boundary spanners can use to increase CBT. Somepesare a fuzzy optimization model
(Leong, Tan, Aviso, Mei, & Chew, 2016; Ng & Ng, Z)1an optimization-based negotiation
framework suggested by Andiappan et al. (2016)p@perative game model (Tan et al.,
2016), a multi-objective optimization approach (hgecet al., 2017); all applied as tools to
support decision-making in estimating an optimatome from an IS.

FurthermorePaquin and Howard-Grenville (2009) claim that bamdspanners such as
third-party facilitators (e.g. Kalundborg Symbm$&ientre) and a shared network can provide
impressions and clues about the costs and berfefitthe other based on their earlier
experiences with the potential IS partner, thelieloyeasing CBT in the ability, integrity and
benevolence. Finally, publicly available knowledgéput disposal costs for example, may
also contribute to the economic estimations.

A common identity, such as a shared ‘green’ pradilsocial proximity is unlikely to be a
source of initial impressions and clues about tretscand benefits of the other for overstating
their ability, not acting integer or not actingarbenevolent way (Lewicki et al., 2006).

4.2. Progressing to knowledge-based trust (KBT)

As discussed earlier, KBT relies on the abilitytalerstand and predict the other’s behaviour
through knowledge, hence forming another base isjt(dst atop of CBT (Shapiro et al.,
1992; Lewicki et al., 2006). The strategy of boutrydspanners and common identity may be
useful for gathering knowledge, thereby creatingiKB

Boundary spanning agents, such as purchase anatiopsr managers, may arrange
meetings with potential IS partners to better us@erd and predict the other’'s behaviour
(Ireland and Webb, 2007). Quality checks of theemak and process checks at the other’s
facilities can lead to insights into the other’sligb Furthermore, boundary spanning agents,
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such as purchasing and operations managers and-tdirector interlocks, can build up
relationships with the other company prior to theeistment. The relationships enable open
communication and knowledge sharing and potentibdgd to insights into the other’s
integrity and benevolence (Ireland and Webb, 200%g empirical study of Paquin et al.
(2014) on NISP suggests that IS are more likelyg@stablished between companies that are
well acquainted with each other’s past participatio an successful 1S. Gulati (1995)
furthermore suggests that building such close ioglahips can lead to the use of more
informal contracts instead of comprehensive ondschvcan also bring lower transaction
costs for both parties.

Furthermore, third-party facilitators such as thalutdborg Symbiosis Center may
contribute to the development of KBT. Paquin andviia-Grenville (2012), for example,
show that the NISP in the United Kingdom gainsghss into the ability of potential IS
partners prior to the initial IS investment. Thaseights are then shared between the
involved IS partners. In addition, third-party fiteitors like Kalundborg Symbiosis Center
and the NISP can introduce firms to each othersddh, third party facilitators enable firms
to use their own boundary spanning agents to gatimwrledge about the potential IS partner
(Paquin and Howard-Grenville, 2009). In additiombloic knowledge (e.g. reputation and
clearly stated business ambitions) exhibits capi@siland goals of the other party and can
therefore create KBT in the ability, integrity abeinevolence (Ireland and Webb, 2007).

The strategy of a common identity may contributeKBT in terms of predicting the
integrity and benevolence: when goals, norms atgesaare similar, the other is more likely
to act integer and show benevolence. Kalundborgbgysis is a great example on how
companies can establish shared engagement and twoemhiin the IS, thus avoid
experiencing usual issues with quality or mateifl@alv and instead exploring opportunities
for further collaboration (Valentine, 2016).

4.3. Progressing to identification-based trust (1BT)

As noted, IBT develops when IS partners internabaeh other’'s desires and intentions
which leads to higher trust in the other’s integahd benevolence (Lewicki et al., 2006). To
develop IBT, boundary spanners and a common igesiibuld lead to shared desires and
intentions.

Boundary spanning agents can play a role in deugdo[BT by integrating firms on a
strategic level and identify and establish sharealgy and as such create trust in the other’s
integrity and benevolence (Ireland and Webb, 20D6ménech and Davies (2011) suggest
that trust in IS networks grows faster when theeea@mmon rules and implicit governance
methods. Due to the strategic nature of the ISeldging shared goals, common rules and
implicit governance methods probably requires thgolvement and support of top-
management and board-of-directors who should achaspions. However, time limitations
may constrain the role of boundary spanning agashtdeveloping a common identity may be
time consuming and frequent contact between keyebtdders is needed (Doménech and
Davies, 2011). Nevertheless, practices which leadhared goals such as allocating and
maximizing the benefits of IS — e.g. the optimiaatibased negotiation framework of
Andiappan et al. (2016) — can be conducted paahé IS investment, thereby helping to
develop IBT.

According to Chen et al. (2014) IBT is consideredi€mand minimal explicit governance
methods for both parties and lead to the developmierommon coals and even exchange of
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knowledge. Hence, existing common identity with coom goals and implicit governance
methods makes it unlikely that the other firm daesto adhere to agreements because it is
against its own goals. Moreover, a common idergiplicitly defines what is valued in
reciprocity and the outcome of a reciprocal excleatimt is being sought — i.e. if a firm is
facing an issue, partners will aim to join forcasovercoming it (Ireland and Webb, 2007).
That is the case with water shortage problems inrctborg, where through collective action
of local businesses, IS was established to enbereftective recirculation of water between
companies (Herczeg et al., 2018). Similarly, in EiE in Tianjin, China, in order to avoid
further farmland degradation, companies workedttagreand through IS exchanges of waste
resources managed to find an innovative methodddyze new soil (Shi, Chertow, & Song,
2010). This means that a common identity can doutei to the development of IBT in terms
of integrity and benevolence. Moreover, when firidentify themselves with a common
identity in terms of IS, this common identity givesights into the other’s priorities. When
IS receives high priority by the other firm, thehet firm is more likely to develop the
necessary IS capabilities, thereby increasing thbility. Hence, a common identity can
provide trust in the other’s ability.

The conceptual framework, depicted in Fig. 3, ssggstrategies for developing trust in
the context of upfront cross-industry IS investrserithe conceptual framework illustrates
how the notions of trust (ability, integrity andrnsolence) in the potential IS partner can be
enabled by various trust strategies, thus devetpgifierent bases of trust (CBT, KBT, IBT).
To summarize, boundary spanners are consideredleapfagetting insights in the other’'s
ability, integrity and benevolence and contributitogthe development of CBT. Boundary
spanners may also contribute to creating KBT imgeof ability, integrity and benevolence,
while an existing common identity can possibly cimite to KBT in predicting the presence
of integrity and benevolence of the other partyr Fast to progress to IBT, boundary
spanners and existing common identity can creat tn the other’s ability, integrity and
benevolence.

Boundary spanners:

Ability — O.perations managers, —p
third party facilitators,

public knowledge,
reputation Boundary spanners:

Board-of-director
interlocks, top

AR e Boundary spanners: management, championp
Integrity Managers,_ experts, _ Board-of-directors —»
lawyers, third-party interlocks, managers,
facilitators, public public knowledge, Sl e G i
knowledge reputation, clearly stated '
—> business ambitions —»p

Shared norms, values,
goals and implicit
. ) _ governance methods

Existing common identity:
Benevolence | Shared norms, values, -
goals and implicit
governance methods

Notion of CBT KBT IBT
trust Gather cost and benefits Collect knowledge about Develop and capitalize
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Trust of the other for not being the other’s trustworthiness shared desires
base trustworthy and intentions

Fig. 3. Conceptual framework for developing trust in theteah of upfront cross-industry
IS investments. The figure should be read fromtleftight and from top to bottom. Each of
the three trust bases that the development of tnaestes through, i.e. CBT, IBT, KBT, are
cross-linked with the notions of belief in the atkeability, integrity and benevolence
through the trust strategies of boundary spanmetammon identity.

5. Conclusion and proposal for future agenda

The objective of this research is to merge ISdtiegre and management literature to explore
the role and development of trust in setting upel&tionships. This is done by addressing the
following research questioriow can firms develop trust in the context of IS investments?
Based on literature from the fields of managemerd &5, a conceptual framework for
developing trust in the context of IS is developed presented. The conceptual framework
describes which strategies firms can apply to mmeetrust and at which stage the strategies
should be applied.

However, despite introducing new aspects of the wawhich trust is developed, the
authors acknowledge the need for further reseancthe topic. More specifically, several
papers from management literature suggest the eds#nempirical studies on the role of
trust in inter-company relations, some examplesJateston et al. (2004) and Pinto et al.
(2009). Therefore, the authors also see the neeanfempirical study verifying how and to
what extent the presented conceptual framework shaitd practice. The following four
guestions could be examined in more details inrotoldurther develop and operationalize
the framework:

1. Which trust base (CBT, KBT, IBT) is needed for the upfront and cross-industry IS
investment to take place?
a. For which of the three notions of trust (i.e. ability, integrity, benevolence)?
2. How can firms accelerate the trust developing process?
a. For each of the three notions of trust
b. For each of thethreetrust bases (i.e. CBT, KBT, IBT)
3. How effectiveis each strategy in developing trust, and what are the barriers?
a. For each of the three notions of trust
b. For each of the three trust bases
4. Which contingency factors need to be considered and how, when and why do they
affect the trust development?
a. E.g., How and to what extent does the openness of the firms have an impact on
the development of trust in the context of 1S?
b. E.g, How and to what extent does geographic proximity influence the
development of trust in the context of |S?
c. E.g., Required level of trust
d. E.g., How does power impact the effectiveness of creating trust through the
strategies of boundary spanners and a common identity?

Lewicki (2006) illustrates the relevance of them®t question by means of an example.
Saying hello to the child-care attendant every nmgrnmight eventually lead to getting to
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know this person. However, being stuck with somedmean elevator for two hours
accelerates this process and might lead to higildenf knowledge and trust in the other only
after two hours. In the context of up-front investits, accelerating the trust developing
process can be essential for the implementatiaheofS investment.

In relation to question 4a and 4b, Mirata (2004orés that the openness of the firms
involved in the IS affects the degree in which theyst each other. Whereas the petro-
chemical firms and chemical firms in the Humberioagn the United Kingdom did not trust
each other due to a closed attitude towards otbsmesses, firms in the West Midlands
trusted each other more easily due to a histogoafmunication. Boundary spanning agents,
such as purchasers and board-of-director inter|akght thus, be obstructed by a history of
limited communication. Geographical proximity — haligh recently mostly hailed for
technically allowing the exchanges of quickly detig waste and byproducts or to
economically enable the IS exchange (Lombardi aaybburn, 2012) — can also ease the job
of the boundary spanning agents as they can masy emeet in person. Moreover,
geographical proximity makes it more likely that@nmon identity is already existing prior
to the IS investment. However, the importance obggaphic proximity remains rather
unclear.

The proposed agenda could address the possiblkeaiming of this study in the following
way. First, as already mentioned, future reseaathidcuse empirical data, either surveys or
case studies, to test the usefulness of each gpiré&te developing a certain trust level (i.e.
CBT, KBT or IBT) as well as the link to the notiomd trust (i.e. ability, integrity or
benevolence). Second, factors such as company sidastry, type of exchange, the
uncertainty in the supplier’s ability, size of tilvestment, competitive relationship between
firms (albeit IS occurs typically on a cross-indydevel and the involved firms are often not
competing (Hiete et al., 2012)) most likely inflees the usefulness of the proposed
strategies in different ways (Lewicki et al., 2008% such, further exploratory case studies as
well as survey studies are needed to fully undedsthe role of trust in establishing upfront
cross-industry IS investments.

Nevertheless, this research contributes to thd Bélcleaner production is several ways.
The novelty of this study lies in providing an iroped understanding of the development
and role of trust in upfront cross-industry IS istraents based on insights from the fields of
management and IS. In doing so, this researchibatds by providing:

1. Animproved understanding on when to apply diffeétemst developing strategies
2. An improved understanding on how to apply differenst developing strategies
a. The role of boundary spanning agents, such as &hptons, changes when
moving from CBT to KBT to IBT. In fact, an IS champ could be a different
person depending on the stage of the trust devednpprocess
3. A conceptual IS trust framework and agenda forriutesearch

As such, this exploratory work may act as an uniorfeamework and research agenda for
further studies towards developing trust in theternof IS.
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