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Zusammenfassung 

Firmen stehen vor dem Problem, dass Lieferanten ihre soziale und ökologische 
Performance oft geschönt darstellen. Um diese Informationsverzerrung aufzulösen, 
werden bei neuen Lieferantenverträgen Kontrollmechanismen entwickelt, die eine 
verbesserte Überprüfung der Performance zulassen sollen und die Unvollständigkeit 
von Verträgen verringern. Gemäss Transaktionskostentheorie führen beschränkte 
Rationalität und mangelnde Voraussicht zu unvollständigen Verträgen. Empirische 
Evidenz unterstützt diese Hypothese, weist aber eine noch höhere Unvollständigkeit 
von Verträgen nach. Erst die zusätzliche Berücksichtigung eines Lernprozesses beim 
Design von Kontrollmechanismen führt zu einem theoriekonsistenten Grad an 
Unvollständigkeit. Die dabei auftretenden Lernmuster wurden bislang nur 
unzureichend untersucht. In dieser Dissertation werden Erkenntnisse über Lernmuster 
aus der Entwicklungspsychologie in die Transaktionskostentheorie integriert und mit 
einem Strukturgleichungsmodell empirisch überprüft. Anhand einer Studie mit einem 
Stichprobenumfang von 125 Unternehmen wird das Auftreten eines U-förmigen 
Lernmusters beim Design von vertraglichen Kontrollmechanismen bei der 
Lieferantenauswahl getestet. Bei diesem Lernmuster werden sowohl regelbasiertes 
Wissen als auch spezifisches Wissen angeeignet. Über die Zeit wird spezifisches 
Wissen jedoch zunächst wieder verlernt, bevor es zusammen mit regelbasiertem 
Wissen langfristig aufgebaut wird. Basierend auf der Organisationsliteratur werden 
vier Kausalketten hergeleitet und separat getestet. Es zeigt sich, dass durch 
erfahrungsbasiertes Lernen allgemeines Wissen in das Kontrolldesign einfließt, wobei 
sich die allgemeine Erfahrung auf die verzerrte Nachhaltigkeitsperformance bezieht 
(#1), lieferantenspezifische Erfahrungen das Vertrauen senken, was den 
Kontrollbedarf erhöht (#2), eine erfahrungs- und kompetenzbasierte Lieferanten-
auswahl Vertrauen generiert, welches den vertraglichen Kontrollumfang senkt (#3) 
und eine intensive Lieferantensuche recherchebasiertes Lernen generiert, was in 
marktspezifischen Kontrollmechanismen resultiert (#4). Der hochsignifikante 
Gesamteffekt einer Abfolge von drei Kausalketten zeigt, dass ein U-förmiges 
Lernmuster das Lernverhalten beim vertraglichen Kontrolldesign erklärt 
(Gesamteffekt = Σ Kausalketten (#1, #3, #4)): Die im Vertragsentwurf formulierten 
Kontrollmechanismen basieren auf der allgemeinen Erfahrung der verzerrten 
Nachhaltigkeitsperformance (#1), die Lieferantenauswahl generiert Vertrauen in liefer-
anten-spezifische Versprechen, welches den vertraglichen Kontrollumfang senkt (#3), 
während recherchebasiertes Lernen den spezifischen Kontrollumfang steigert (#4).  
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Management Summary 

Companies face the problem that the suppliers’ social and ecological performance is 
often sugarcoated. To resolve this information bias, these companies develop control 
mechanisms in new contracts with suppliers that allow an improved performance 
verification and reduce the incompleteness of contracts. From the perspective of 
transaction costs theory, bounded rationality and a lack of foresight result in 
incomplete contracts. Empirical evidence supports this hypothesis, indicating an even 
higher degree of incompleteness of contracts. Only the additional consideration of an 
emerging learning process leads to a theory-consistent degree of incompleteness as 
predicted by transaction cost theory when designing contractual controls mechanisms. 
However, the learning patterns that emerge during this process have remained largely 
unexplored. This dissertation integrates insights about learning patterns from 
developmental psychology in transaction cost theory and empirically tests these 
insights with a structural equation model. I will demonstrate that a U-shaped learning 
pattern emerges when designing contractual control mechanisms during supplier 
selection, by means of a survey with a sample size of 125 cases. In this learning 
pattern, rule-based knowledge and specific knowledge are acquired. However, over the 
course of time, specific knowledge is initially forgotten, until rule-based and specific 
knowledge are eventually acquired in the long run. Based on organizational literature, 
four causal chains are derived and tested separately. The results reveal that general 
knowledge enters control design through learning from experience, whereby general 
knowledge refers to biased sustainability performance (#1), learning from company-
specific experience decreases trust that requires an additional need for control (#2), 
experience- and capability-related partner selection induces trust that reduces the need 
for control (#3), and intensive partner searching efforts cause searching for 
information that results in market-specific contractual control mechanisms (#4). The 
highly significant total effect of a sequence three causal chains reveals that a U-shaped 
learning pattern explains the learning behavior of companies when designing 
contractual control mechanisms (total effect A = Σ causal chains (#1, #3, #4)): When 
drafting a contract, the initially formulated control mechanisms are based on the 
general experience of biased sustainability performance (#1), supplier selection 
generates trust in supplier-specific promises that lowers the use of contractual control 
mechanisms (#3) and searching for information increases the use of specific control 
mechanisms (#4).  
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1 Introduction 

This dissertation contributes to a better understanding of learning patterns when buyers 
design contractual control mechanisms during partner selection according to 
sustainability criteria. Specifically, it examines such learning patterns for the case 
when firms are exposed to an uncertain transaction context in sustainable supply chain 
management (section 1.1.1). While the choice of cost-efficient interfirm control 
structures can be predicted by transaction costs theory, transaction costs theory cannot 
explain sequential learning patterns that lead to these structures. Hence, the consistent 
integration of sound theory from developmental psychology about learning patterns 
with transaction costs theory may have explanatory power for learning patterns when 
choosing cost-efficient control structures (section 1.1.2). Methodologically, the 
empirical verification of theoretically predicted learning patterns is difficult, because 
learning patterns need to be disentangled from simultaneously present 
interorganizational trust effects (section 1.1.3).  

This chapter is organized as follows. After the problem statement (subchapter 1.1), I 
present in this chapter the research question of my dissertation and three subordinate 
questions about learning patterns (subchapter 1.2). Finally, I provide a guide to the 
thesis structure (subchapter 1.3). 

1.1 Problem statement 

1.1.1 Practical problem 

In my dissertation the center of interest lies on investigating patterns of “learning to 
contract” (Mayer & Argyres, 2004, p. 396) during partner selection that are triggered 
by concerns about the firm’s exposure to the perceived supplier’s behavior uncertainty 
with regard to reliable corporate sustainability reporting. Voluntary corporate 
sustainability reporting by the quasi-standard Global Reporting Initiative (GRI) 
guidelines tends to provide a biased picture of reality. Firms tend to shed a positive 
light on their sustainable impact or are vaguely committed to the triple bottom line 
principles that represent the firm’s alignment to sustainable development (Hahn & 
Kühnen, 2013; Norman & MacDonald, 2004). In sustainable supply chain 
management (SSCM), this is problematic in the partner selection process when the 
buyer pursues a risk-oriented sustainability strategy that in particular involves using 
institutionalized standards as behavior control and outcome control mechanisms. In 
the case of biased sustainability reporting, these measures are of little value. As a result 
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of a learning process during partner selection, the buyer may mitigate this problem by 
specifying more detailed contractual control mechanisms and by imposing capability-
related selection criteria that facilitate the development of trust in the candidate. 
Moreover, when sustainability-oriented firms are selecting suppliers they also take into 
account their perceived (environmental) uncertainty about the amortization of green 
investments and about the development of governmental regulations that are often 
considered as barriers for establishing a sustainable supply chain (Sharma & 
Vredenburg, 1998).  

Apart from these uncertainties in sustainable supply chain management practice, it is 
challenging to disentangle learning and trust mechanisms empirically and to derive 
implications about inherent dynamic learning patterns about contractual control design. 
I address this issue with a causal model which I estimate with cross-sectional data. 
This necessitates the examination of two further standalone problems in theory and 
model specification that the organizational and management accounting literature 
acknowledged in the past but that have been hardly examined in subsequent studies. 

1.1.2 Theoretical problem 

First, sequential learning patterns that are exemplified by U-shaped learning behavior 
are well-studied phenomena in developmental psychology and have recently gained 
attention in the organizational and management literature (e.g., Argyres, Bercovitz, & 
Mayer, 2007; Bingham & Davis, 2012; Dekker & Van den Abbeele, 2010; Ryall & 
Sampson, 2009; Vanneste & Puranam, 2010). However, although Mayer & Argyres 
(2004) hint that organizational learning is associated with the discipline of psychology, 
the interconnection of learning patterns described in developmental psychology and 
the choice of cost-efficient control mechanisms in transaction costs economics has not 
yet been described in-depth. In this study I address this void and draw attention to a 
better understanding of U-shaped learning behavior in organizations in particular. I 
thereby discuss consistency issues about the equilibrium assumption in transaction 
costs theory on the one hand (Mayer & Argyres, 2004), and on the other hand, the 
transitional phenomenon of learning patterns that represent the cognitive development 
to “full learning power” (Carlucci & Case, 2013, p. 58). 

1.1.3 Modeling problem 

Second, learning and trust mechanisms are difficult to disentangle empirically as 
recent studies have revealed (e.g., Argyres et al., 2007; Dekker & Van den Abbeele, 
2010; Vanneste & Puranam, 2010). Neither of these empirical studies involve 
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explicitly a trust construct although associations between the variables under study are 
explained with the development of trust. I reduce these speculations and incorporate in 
my empirical analysis the construct contractual trust as one form of the 
multidimensional concept of inter-organizational trust (Sako, 1992) that had been 
suggested as a cost-efficient control mechanism in the particular transaction context of 
medium uncertainty and in the presence of institutionalized measures for outcome 
control and for behavior control mechanisms that is exemplified by the GRI guidelines 
(Caglio & Ditillo, 2008; Dyer, 1997; Langfield-Smith & Smith, 2003; Ouchi, 1979; 
Van der Meer-Kooistra & Vosselman, 2000).  

Incorporating trust as a control mechanism is also difficult to model as it interrelates 
with formal and other informal control mechanisms (Dekker, 2004; Tomkins, 2001; 
Vosselman & Van der Meer-Kooistra, 2009). I specify a nonrecursive structural 
equation model that involves reciprocal effects to represent the underlying causalities 
(Dekker & Van den Abbeele, 2010). Moreover, a stationary causal structure enables 
me to make predictions about evolutionary phenomena such as learning behavior 
beyond an equilibrium analysis (Argyres et al., 2007). Specification of nonrecursive 
models requires additional assumptions and identification of such models is a serious 
concern and challenging. Finally, verifying predictions about sequential learning 
patterns requires missing knowledge about significant total effects of learning and trust 
mechanisms on the firm’s use of contractual behavior control and outcome control 
mechanisms (e.g., in Dekker & Van den Abbeele, 2010). 

1.2 Aim of the dissertation 

The aim of this dissertation is to obtain a better understanding of learning patterns 
when buyers design contractual control mechanisms during partner selection 
according to sustainable criteria. I examine how firms “learn to contract” (Mayer & 
Argyres, 2004, p. 394) within the scope of the following research question: 

Which learning patterns evolve when buyers develop behavior and outcome 
control mechanisms during the selection of suppliers according to sustainability 
criteria? 

The investigation of sequential learning patterns during sustainable partner selection is 
largely unexplored and represents the research gap of this dissertation. My study 
addresses this research gap by providing the theoretical foundation of these learning 
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patterns from developmental psychology and the interconnection with transaction costs 
theory.  

In the context of voluntary corporate sustainability reporting and the uncertainties that 
firms associate with partner selection in the sustainability context, I refer to previous 
contributions (Dekker & Van den Abbeele, 2010; Vanneste & Puranam, 2010) and 
investigate four mechanisms with respect to their influence on the extent of contractual 
control design according to double bottom line (i.e., ecological and social) criteria: 

(#1) Learning spillovers from experience 

(#2) Learning from experience and trust 

(#3) Partner selection and trust 

(#4) Searching for information 

I provide empirical evidence for a stationary causal structure of the underlying 
multiple learning processes, discuss alternative sequences of these mechanisms and 
evaluate them with respect to theory and based on my findings. In particular I conduct 
an in-depth analysis to better understand a U-shaped learning pattern and discuss, in 
the context of a partner selection process, the questions that the developmental 
psychology discipline poses about such learning behavior (Strauss & Stavy, 1982, p. 
xiii):  

1. “If the original behavior is well adapted to the situation, why does it drop 
out?” 

2. “Is its disappearance a case of regression?” 

3. “Does the original behavior reappear, or is its ‘reappearance’ only 
superficially similar to the original?”  

In order to do so I use a sample with 125 cases from the manufacturing sector for 
analyzing both complex and intensive buyer-supplier transactions in view of ecological 
and social impacts from production processes. With respect to the empirical 
verification of theoretical predicted learning patterns, my main finding is the 
observation of a U-shaped learning pattern with respect to the use of contractual 
behavior control mechanisms when selecting new suppliers in the described 
transaction context. 
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1.3 Thesis structure 

This dissertation is organized in nine chapters in which I illuminate the research gap 
that I aim to address by answering the research question (Figure 1). Chapter 2 
approaches the practice problem by clarifying terms and concepts of the sustainability 
context in my study. Chapter 3 addresses the theoretical problem and summarizes 
research in transaction costs theory, organizational learning, and developmental 
psychology with regard to the design of governance mechanisms of interfirm 
relationships. Based on chapter 3, I develop hypotheses in the subsequent chapter 4 
about effects between partner experience and partner selection on contractual control 
mechanisms in the sustainability context. Chapter 5 describes the empirical research 
design that involves the modeling problem of incorporating reciprocal effects, the 
description of the data sample, the variable measures, the empirical procedure, and I 
provide descriptive statistics. Chapters 6 and 7 provide the results of the empirical 
study. Chapter 6 evaluates the measurement model and the variable measures. In the 
subsequent chapter, I report the results of the estimation of learning mechanisms 
during sustainable partner selection. Chapter 8 discusses the empirical results in light 
of the theoretical considerations and the research gap. This dissertation closes with 
chapter 9 when I summarize my contributions. Finally, based on the findings and 
limitations of the study, I propose several directions for future research. Last but not 
least, the Appendix provides the questionnaire of this study and important calculations 
with respect to overall significance testing. 
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2 Challenges of supplier selection 

2.1 Introduction 

My research scope is embedded in the context of supplier selection according to 
sustainability criteria. Hence this chapter will introduce the concept of sustainability 
and the information requirements during sustainable supplier selection (subchapter 
2.2). First, I focus on corporate sustainability reporting (subchapter 2.3), before 
presenting the new approach of integrated reporting (subchapter 2.4), and introducing 
the transaction context that is characterized by various uncertainties (subchapter 2.5). 
Finally, I consider partner selection in the context of sustainability tactics (subchapter 
2.6). 

2.2 The triple bottom line concept 

The World Commission on Environment and Development (the Brundtland 
Commission) defines sustainable development as “development that meets the needs 
of the present without compromising the ability of future generations to meet their 
needs” (World Commission on Environment and Development, 1987, p. 41). 
Organizational sustainability is the operationalization of this macroeconomic definition 
on a microeconomic level. It refers to the triple bottom line concept that involves an 
ecological, an economic, and a social dimension (Carter & Rogers, 2008; Elkington, 
1999, 2004).1 The triple bottom line concept incorporates a balancing perspective. 
Accordingly, organizational processes are not only beneficial for ecological and social 
performance when following this concept, but also for economic performance, e.g., in 
form of obtaining a competitive advantage (Carter & Rogers, 2008).  

In my study, I focus on interorganizational processes, in particular, I focus on the 
partner selection process in dyadic interfirm relationships. Partner selection is a core 
process in sustainable supply chain management that further involves the core 
processes of partner evaluation and partner development (e.g., Paulraj, 2011). The 
governance of interfirm relationships involves the determination of contractual control 
mechanisms according to ecological and social criteria during the partner selection 
process (Dekker & Van den Abbeele, 2010; Paulraj, 2011). Accordingly, I do not 
focus on partner selection due to economic performance per se, but rather on double 

                                              
1 For a critical discussion of the normative triple bottom line concept and its adoption by firms see 

Norman and MacDonald (2004); for or an empirical assessment see, for example, Bansal (2005). 
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bottom line criteria that may balance with the economic performance (Hahn 
& Kühnen, 2013; Seuring, 2013). 

By adopting an often quoted definition of SSCM2 I also restrict my focus to the 
management of the information flows in dyadic buyer-supplier relationships. In 
particular I study the buyer’s learning processes about dealing with voluntary 
corporate sustainability reporting and the collection of supplier comparison 
information during partner selection. I assume that partner experience involves an 
evaluation of the reliability of the supplier’s voluntary provision of ecological 
information and social information according to the guidelines of the Global Reporting 
Initiative (GRI). This supplier-specific information may indicate whether the double 
bottom line criteria are fulfilled by the supplier to remain in the supply chain. Supplier 
comparison information may additionally decide about the admittance of new 
suppliers into the supply chain or contribute to specify control mechanisms with prior 
suppliers. Moreover, in my study the double bottom line concept is incorporated in the 
way that buyers impose contractual outcome control and behavior control mechanisms 
for suppliers, e.g., in the form of the GRI guidelines or in the form of behavior 
guidelines (e.g., codes of conduct) to exclude undesirable production processes or 
working conditions. My modeling challenge is to identify the associations between 
partner experience, partner selection, and the design of contractual control 
mechanisms. 

2.3 Corporate sustainability reporting 

Corporate sustainability reporting, or sustainability reporting for short,3 is relevant for 
firms because it helps to satisfy the buyer’s information needs for manufacturing 
process management and the information needs for the public. The provision of 
ecological information documents resource consumption which is relevant when a 
reduction of resource consumption is targeted in lean production (Gopalakrishnan, 
Yusuf, Musa, Abubakar, & Ambursa, 2012; King & Lenox, 2002). The provision of 
social information contributes strongly to the firm’s legitimacy and reputation, for 
                                              
2 I refer to Seuring and Müller’s (2008b) definition: “We define sustainable supply chain management 

as the management of material, information and capital flows as well as cooperation among 
companies along the supply chain while taking goals from all three dimensions of sustainable 
development, i.e., economic, environmental and social, into account which are derived from 
customer and stakeholder requirements“ (Seuring and Müller, 2008b, p. 1700). For a recent review 
on definitions for green and sustainable supply chain management, see Ahi & Searcy (2013). 

3 The term of corporate sustainability reporting is sometimes associated with the term corporate 
social responsibility (CSR) reporting; they are considered as consistent concepts (Herzig and 
Schaltegger, 2006; Dyllick and Hockerts, 2002; Hahn and Kühnen, 2013). 
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example, reporting about labor conditions in the fashion retail supply chain (de Brito, 
Marisa, Carbone, & Blanquart, 2008).  

A buyer’s reliance on the provision of sustainability information by suppliers requires 
coordination and mutual agreement in the choice of the reporting standard that 
documents the sustainability performance (Dekker, 2008; Gulati & Singh, 1998).4 The 
supplier’s sustainability reporting according to the GRI guidelines reduces information 
asymmetries between buyers and suppliers (Hahn & Kühnen, 2013). Reporting 
according to GRI guidelines facilitates comparability between organizations and 
facilitates the common understanding of sustainability performance (Chen & Bouvain, 
2009; Fortanier, Kolk, & Pinkse, 2011; Willis, 2003).  

Hahn & Kühnen (2013) provide a review of research accompanying the development 
of the GRI reporting guidelines from 1999-2011. They conclude that in practice it is 
the quasi-standard for non-financial reporting. In contrast, economic indicators are 
general and hardly covered by the GRI guidelines; financial reporting is covered by 
regulatory frameworks (e.g., US GAAP or IFRS). In research, waves of publications 
follow the updates of the GRI guidelines with a minority addressing integrated triple 
bottom line reporting, followed by single considerations of the social dimension or the 
ecological dimension. The overall emphasis lies on double bottom line (DBL) 
reporting (Hahn & Kühnen, 2013). I complement this trend by focusing on the DBL 
approach. 

2.4 Integrated reporting 

The purpose of integrated reporting (“International <IR> Framework”, where <IR> 
symbolizes integrated reporting) is to provide guiding principles and content elements 
of an integrated report that should be applied when specific control mechanisms are 
used (IIRC, 2013). Accordingly, the integrated reporting framework does not involve 
specific benchmarks (e.g., key performance indicators) but a small number of 
requirements (i.e., guiding principles and content elements) that must be fulfilled to 
create an integrated report in accordance with the framework (Eccles, Krzus, & Ribot, 
2015; IIRC, 2013; Simnett & Huggins, 2015). It aims to improve the quality of 
information that is particularly relevant in my study in view of the buyer’s exposure of 
biased corporate sustainability reporting (Hahn & Kühnen, 2013). 
                                              
4 Efficient and effective information provision may avoid coordination costs (Dekker, 2008; White 

and Siu-Yun Lui 2005). Coordination effort and coordination complexity is considered to be a 
barrier for sustainable supply chain management (Seuring and Müller, 2008b). 
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The International Integrated Reporting Council (IIRC) visions that integrated thinking 
is embedded within business practice that focuses on the creation of value over time 
and that integrated reporting becomes a corporate reporting norm. It takes into account 
individual, firm-specific circumstances, but still enables sufficient interorganizational 
comparability to meet stakeholders’ information needs. Moreover, when integrated 
thinking is embedded into an organization’s activities, it improves the connectivity of 
information flows into management reporting. It also facilitates the integration of 
information systems that support reporting and communication, as can been seen in the 
development of environmental management control systems (subsection 3.1.2.2). 
Finally, to respond to key stakeholders’ legitimate needs and interests, the integrated 
reporting approach also suggests involving the communication of the strategy in face 
of external and internal uncertainties that I introduce in the subsequent subchapters 
(subchapter 2.5 and 2.6). 

2.5 Uncertainties during supplier selection 

Uncertainty is the prevailing transaction characteristic in my study. In this subchapter, 
I introduce the uncertainty concept applied in my study (section 2.5.1) and the various 
uncertainties in the sustainability context (section 2.5.2). As I will discuss later, 
illuminating uncertainty is relevant to better understand the choice of the control 
mechanisms that buyers impose during supplier selection (e.g., in subsection 3.1.4.3).  

2.5.1 Uncertainty concept 

Early organizational theorists emphasize that coping with uncertainty is the 
“fundamental problem of management” (e.g., Thompson, 1967, p. 159). Uncertainty in 
interorganizational relationships stem from partners that often have only partially 
overlapping goals as opposed to a full reliance on cooperation (Das & Teng, 1996). 
This kind of uncertainty between partners has been called the “fundamental problem of 
cooperation” (Ouchi, 1980, p. 130).  

Millikan (1987) defines uncertainty as “an individual’s perceived inability to predict 
something accurately” (Milliken, 1987, p. 136), in particular due to a perceived lack of 
sufficient information. The definition indicates that uncertainty is a perceptual 
phenomenon and refers to the individual’s perceived inability to predict another 
person’s future behavior or future states. Accordingly, interorganizational relationships 
are exposed to two types of uncertainty: the “uncertainty whether the parties will be 
able to rely on trust” and the “uncertainty regarding future states of nature” (Das 
& Teng, 1996, p. 831). When differentiating with respect to the source of hazard in a 
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risky situation, there is often a distinction made between a relational risk and a 
performance risk (Das & Teng, 1996, 2001; Dyer, 1996; Ring & Van de Ven, 1994).5 
For example, between buyers and suppliers the former is attributable to hazards in 
interfirm cooperation, the latter is attributable to hazards of the competitive 
environment (Das & Teng, 1996). Accordingly, potential control problems arise from 
the specific transaction and unforeseeable changes in market conditions that influence 
the specific transaction (Buskens, Batenburg, & Weesie, 2003). 

2.5.2 Uncertainty and sustainability 

In this study I take into account the multidimensional character of the uncertainty 
concept (Blumberg, 2001; Klein, Frazier, & Roth, 1990) and associate uncertainty and 
sustainability in two ways: The buyer is exposed to the perceived supplier’s behavior 
uncertainty (Parkhe, 1993) and, independent of the supplier, to perceived 
environmental uncertainty (Duncan, 1972; Milliken, 1987).6 

Behavior uncertainty (or relational risk) refers to the information asymmetry between 
transaction partners (Ding, Dekker, & Groot, 2013). In my study it represents hazards 
in the collaboration with suppliers. I associate the perceived supplier’s behavior 
uncertainty with the reliability of its voluntary corporate sustainability reporting 
according to the GRI guidelines. Sustainability reporting tends to be positively biased. 
Accordingly, suppliers tend to paint a positive picture of the reality (Hahn & Kühnen, 
2013). Hence, the buyer’s concerns about the perceived supplier’s behavior uncertainty 
precedes a coordination problem that sometimes blocks implementing a sustainable 
supply chain (Seuring & Müller, 2008b). Task interdependence is often considered an 
antecedent of the control problem of coordination requirements. A variant of this 
antecedent, sequential interdependence, involves the reliability of information 
provision. Accordingly, I will use sequential interdependence as a construct to 
measure concerns about the reliability of the supplier’s voluntary sustainability 
reporting (Gulati & Singh, 1998; Sharfman, Shaft, & Anex, 2009). 

                                              
5 Unlike a risky situation uncertain states of a situation are characterized by the fact that that no 

probabilities of occurrence can be assigned to them and all possible states may be unknown; 
therefore uncertainty is often associated with the term of more or less “unpredictable” states 
(Chenhall and Morris, 1986; Milliken, 1987).  

6 According to the discussion in Alvarez, Pilbeam, and Wilding (2010) when distinguishing between 
environmental uncertainty and behavioral uncertainty several scholars noted that transaction costs 
economics explains more effectively the control of behavioral uncertainty than explaining how 
environmental uncertainty is coped with (David and Han, 2004; Coles and Hesterly, 1998). 
Alternative theories (e.g., real options theory (Reuer and Tong, 2007) are beyond the scope of this 
study.  
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Alternatively, I associate the firm’s source of environmental uncertainty with the 
uncertainty about future states (Duncan, 1972; Milliken, 1987). Perceived 
environmental uncertainty (or performance risk) can also be considered as a barrier to 
developing and implementing sustainable activities. The terms perceived internal 
environment and perceived external environment are distinguished by means of the 
boundaries of the firm (Duncan, 1972; Sharma & Vredenburg, 1998).7 First, when 
interpreting the Brundlandt definition broadly (i.e., the macroeonomic definition) in 
assigning a global societal role to organizations this may be hazardous to their 
financial performance. Accordingly, within the boundaries of the firm the primary 
source of perceived internal environmental uncertainty is the amortization of 
sustainable investments. To mitigate this internal hazard sustainable investments are 
submitted to a cost-benefit analysis (Seuring & Müller, 2008b). There is early 
empirical evidence that the amortization of sustainable investments is the most 
important purchasing criterion in the US and Germany (Zsidisin & Hendrick, 1998). 
On the other hand, Chinese managers are skeptical about the amortization of 
sustainable investments which may not be realized in the short run (Bowen, Cousins, 
Lamming, & Faruk, 2001; Zhu, Sarkis, & Geng, 2005). 

Second, with regard to the perceived external environmental uncertainty, I focus on 
interpreting the Brundlandt definition in terms of the triple bottom line concept. One 
stream of research argues that governmental regulations spur the environmental 
performance of firms that in turn may increase the economic performance (Sharma 
& Vredenburg, 1998). These scholars argue that firms may obtain a competitive 
advantage when governmental regulations initiate green innovations. Hence, outside 
the boundaries of the firm I associate the unpredictable development of governmental 
regulations that change market conditions as a source of external environmental 
uncertainty (Blumberg, 2001; Miller, 1993; Millikan, 1987). Empirical evidence 
indicates the high environmental awareness of Chinese firms and western industries 
due to regulatory pressures. However, governmental regulations are only rarely 
adopted in supply chain processes (Zhu et al., 2005).  

2.6 Green supply 

To mitigate these uncertainties firms may respond by developing a sustainability 
strategy. These strategies involve tactics that can be of reactive or proactive nature 
                                              
7 Duncan (1972) defines the term environment as “The totality of physical and social factors that are 

taken directly into consideration in the decision-making behavior of individuals in the organization” 
(Duncan, 1972, p. 314). 
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(section 2.6.1) and impact the partner selection process by imposing sustainability 
standards as contractual control mechanisms and by setting selection criteria that refer 
to the supplier’s technological competence (section 2.6.2).  

2.6.1 Reactive and proactive tactics 

In this subsection, I introduce two tactical sustainability approaches that underlie 
partner selection. I refer to the early seminal contribution of Bowen et al. (2001). 
Those authors divide the term green supply into “greening the supply process” and 
“product-based green supply” (Bowen et al., 2001, p. 175).8 These types of green 
supply are associated primarily with a reactive partner evaluation and a proactive 
partner development, respectively (Seuring & Müller, 2008b).  

Greening the supply process refers to the organization’s supplier management and 
involves activities that aim to collect environmentally relevant information on 
suppliers and evaluate their environmental performance (Bowen et al., 2001). In a 
further seminal contribution, Seuring & Müller’s (2008b) normative strategy concepts 
build on the distinction made in Bowen et al. (2001). In addition, they incorporate a 
social dimension. The supply chain process of partner evaluation is associated with 
their concept of “supplier management for risks and performance” (Seuring & Müller, 
2008b, p. 1704) and involves, from a tactical perspective, an evaluation according to 
ecological and social standards as minimum requirements that complement economic 
criteria. These minimum requirements aim to avoid environmental or social risks and 
represent the double bottom line performance of the chain (Hahn & Kühnen, 2013; 
Seuring, 2013). This reactive, risk-oriented tactic, often in response to stakeholder 
pressures, is in line with the triple bottom line understanding that refers to the 
economic performance achieved while a minimum of ecological and social 
requirements are fulfilled (Dyllick & Hockerts, 2002; Seuring, 2013; Seuring 
& Müller, 2008b). 

The proactive process of partner development is associated with their concept of 
“supply chain management for sustainable products” (Seuring & Müller, 2008b, p. 
1705) and involves both communication of sustainability criteria to suppliers and 
product life-cycle management. It relates to product-based green supply in Bowen et 
                                              
8 Green supply involves “supply management activities that are attempts to improve the 

environmental performance of purchased inputs, or of the suppliers that provide them. They might 
include activities such as cooperative recycling and packaging waste reduction initiatives, 
environmental data gathering about products, processes or vendors, and joint development of new 
environmental products and processes” (Bowen, Cousins, Lamming, and Faruk, 2001, p. 175). 
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al.’s (2001) framework and aims to achieve a competitive advantage by initiating 
green innovations and to satisfy the requirements of stakeholders by establishing a 
sustainable supply chain. 

2.6.2 Partner selection and green supply 

A sustainability-orientation also influences the partner selection that represents the 
third core process of sustainable supply chain management (Gavronski, Klassen, 
Vachon, & Nascimento, 2011; Paulraj, 2011). I assess partner selection with the 
contribution of Noci (1997) who suggests to divide the selection of green suppliers 
into three phases: identifying a green strategy, defining operating measures to evaluate 
supplier’s environmental performance, and implementing procedures for the supplier 
selection decision. Their third phase involves decision techniques such as the 
analytical network process (Saaty, 2001, 2004a, 2004b; Saaty & Vargas, 2013) and is 
beyond my scope. 

I draw on the previous subsection when I follow Noci (1997) who suggests 
distinguishing the executive’s strategic attitude can be in a reactive and a proactive 
corporate green tactic in a first phase (Bowen et al., 2001; Seuring & Müller, 2008b).9 
In short, when pursuing a reactive tactic, firms consider the environmental or the social 
dimension as a constraint and aim to impose (sometimes regulatory) sustainability 
standards. A proactive tactic aims to achieve a competitive advantage, e.g., by 
initiating green product innovation.  

The second phase involves the operationalization of the tactics by defining measures to 
evaluate a supplier’s sustainability performance. A reactive, risk-oriented tactic 
involves imposing sustainability standards and evaluating whether the suppliers’ 
sustainability performance is consistent with respect to these standards (Noci, 1997). 
In practice, the alignment with institutionalized ecological and social performance 
requirements is considered as an order qualifier for choosing suppliers. However, for 
partner selection decision the third dimension remains pivotal (Seuring & Müller, 
2008b). Additionally, in assessing the technological competence by imposing 
capability-related selection criteria, pursing a risk-oriented tactic aims to choose 
suppliers that are able to meet the imposed standards (Geringer, 1991; Harms, Hansen, 
& Schaltegger, 2013; Seuring & Müller, 2008b; Teuscher, Grüninger, & Ferdinand, 
2006). 

                                              
9 Noci (1997) uses the terms „re-active environmental strategy“ and „pro-active environmental strategy“ (Noci, 1997, p. 106). 
As strategy concepts involve a long-term perspective, I rather associate that a tactic involves reactive or proactive activities. 
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A proactive sustainability tactic that also involves partner selection according to 
capability-related criteria is sometimes embedded in an underlying strategic 
purchasing function in supply chain management (Paulraj, 2011; Paulraj, Chen, & 
Flynn, 2006). Accordingly, when incorporating a proactive tactic with the aim of green 
product innovation, the supplier selection process requires the firm to identify the 
supplier’s technological competence by analyzing “the ‘engine’ of the supplier's 
environmental innovation” (Noci, 1997, p. 109). As a consequence, in addition to 
quantitative measures that indicate alignment with the GRI guidelines or alternative 
standards, firms impose qualitative selection criteria that assess extensively the 
supplier’s technological competence (Noci, 1997).  

In my study, I argue that firms impose sustainability standards as contractual control 
mechanisms to mitigate the various experienced and perceived uncertainties (Alvarez, 
Pilbeam, & Wilding, 2010, Williamson, 1991). Moreover, the construct partner 
selection involves capability-related criteria that may reflect both tactical approaches. 
Harms et al. (2013) suggested that such partner selection with the aim of fulfilling 
standards rather represents pursing a reactive, risk-oriented nature with some potential 
for supplier development.  

Partner selection and contractual control mechanisms are two examples for interfirm 
governance mechanisms. In the next chapter, I provide a differentiated view of these 
mechanisms in the sustainability context. Additionally, I assess the term contractual 
trust and the theoretical concept of organizational learning. 
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3 Theoretical framework 

In this chapter, I present the theoretical fundament of my study. Governance 
mechanisms in interfirm relationships often rely on transaction costs theory 
(subchapter 3.1). My research scope requires me to incorporate organizational learning 
in transaction costs theory that was introduced by prior scholars, e.g., in the 
contribution of Mayer & Argyres (2004) (subchapter 3.2). In order to obtain a deeper 
understanding of U-shaped organizational learning patterns, I refer to insights from 
developmental psychology that serve as my theoretical foundation (section 3.2.7). 

3.1 Governance mechanisms in interfirm relationships 

3.1.1 Introduction 

This subchapter is based on transaction costs theory and I start by providing an 
overview about interfirm governance mechanisms in the sustainability context (section 
3.1.2). The on-going construct development of partner selection indicates the current 
relevance of partner selection as a control mechanism in the organizational and 
management accounting literature. Hence, to assess adequately the term partner 
selection I provide a review of recent construct development and I derive my construct 
choice (section 3.1.3). Finally, I round off this subchapter by defining the term trust 
and by illuminating the relevance of contractual trust in my study (section 3.1.4). 

3.1.2 Control mechanisms and environmental management systems 

In this section, I classify the interfirm governance mechanisms that are relevant in my 
study (subsection 3.1.2.1) and I provide an overview of the current relevance of 
environmental management systems in practice (subsection 3.1.2.2).  

3.1.2.1 Outcome and behavior control mechanisms 

In view of the various control mechanisms that I discuss in my study, I refer to the 
classification in Dekker (2004) and Ouchi (1979). In particular, I examine formal (or, 
in my study, contractual) and informal control mechanisms and align them with regard 
to the double bottom line (Table 1).  
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Contractual control mechanisms Social control mechanisms 
Outcome control Behavior control 
Global Reporting Initiative 
guidelines 
OECD Guidelines for 
Multinational Enterprises 
Social Accountability 8000 

General terms and 
conditions 
Codes of conduct 
Minimum standards 

Partner selection according to 
sustainable criteria and technological 
capabilities 
 
Contractual trust 

Table 1: Control mechanisms in my study 
Note. This table is adapted from Dekker (2004, p. 32). 

My classification involves outcome control mechanisms (e.g., the Global Reporting 
Initiative guidelines or Social Accountability 8000), behavior control mechanisms 
(e.g., codes of conduct), and social control mechanisms (partner selection and 
contractual trust). Outcome control mechanisms refer to the specification and 
achievement of goals without intervening in supplier’s processes; behavior control 
mechanisms focus on desirable behavior to achieve these goals without necessarily 
reaching goal achievement (Dekker, 2004; Dekker & Van den Abbeele, 2010; Ouchi, 
1979). I specify the choice of outcome control and behavior control mechanisms when 
I describe the variable measures (subchapter 5.5). Moreover, I discuss social control 
mechanisms that are more complex than contractual control mechanisms in the 
subsequent sections (section 3.1.3 and section 3.1.4). According to transaction costs 
theory, the cost-efficient control mechanism will be chosen given the prevailing 
transaction characteristics (Langfield-Smith & Smith, 2003; Van der Meer-Kooistra 
& Vosselman, 2000; Williamson, 1985). 

In view of the sustainability context in my study, the concept of the triple bottom line 
operationalizes the (normative) concept of sustainable development in supply chains 
and implies that besides the economic dimension, imposing ecological and social 
standards shall ensure that a minimum sustainability performance is achieved. When 
these contractual control mechanisms are considered isolated from the (sustainable) 
supply chain process of partner development, they often represent a reactive response 
to the requirements of external or internal stakeholders (Dyllick & Hockerts, 2002; 
Seuring, 2013; Seuring & Müller, 2008b).  

3.1.2.2 Environmental management control systems  

Environmental management systems (i.e., ISO 14001, codes of conduct, the GRI 
guidelines) have been identified as playing an important role when setting minimum 
standards for supplier evaluation schemes while social approaches (e.g., Social 
Accountability 8000 or the GRI guidelines) are not widespread (Hahn & Kühnen, 
2013; Seuring, 2013; Seuring & Müller, 2008b). These standards aim to avoid related 
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risk with respect to all dimensions of sustainability and they aim to improve overall 
supply chain performance (Seuring, 2013). Moreover, these control mechanisms are 
integrated in the buyer’s environmental management control system or sustainability 
control system and represent current requirements for supplier selection (Gond, 
Grubnic, Herzig, & Moon, 2012; Gopalakrishnan et al., 2012; Henri & Journeault, 
2008, 2010; IIRC, 2013; Pondeville, Swaen, & Rongé, 2013).10 11 

Empirical findings about the relevance of environmental management systems within 
and outside the firm boundary come to mixed results. Boiral (2007) examines the 
adoption and the relevance of ISO 14001 in nine certified Canadian organizations and 
finds an ambiguous effect on environmental management practices and performance: 
the organizations’ members superficially commit themselves to the ISO 14001 system 
for reasons of legitimacy towards stakeholders. However, it remains decoupled in daily 
practice though improvements in environmental practices and performance are 
acknowledged. When an organization itself adopts environmental management 
systems, this frequently complements the implementation of green supply chain 
management practices. The latter tends to improve the environmental performance of 
buyers and of supplier networks, i.e., the environmental performance outside the 
organization’s boundary (Darnall, Jolley, & Handfield, 2008). 

3.1.3 Partner selection in recent studies 

Besides the integration of sustainability standards in formal governance mechanisms, 
recent studies in management accounting and in the organizational literature that dealt 
with potential control problems in interfirm relationships illuminated different aspects 
when discussing partner selection as a control mechanism (Dekker, 2008; Dekker 
& Van den Abbeele, 2010; Ding et al., 2013; Moeller, 2010). In parallel the construct 
measure has been developed and does not seem to be finished yet. In this subsection, I 
introduce the issue of partner selection by addressing this development.  

Due to the current discussions in the literature I apply a broad definition of partner 
selection that has been posed recently by Ding et al. (2013). They state that “Partner 
selection […] refers to the process of searching, evaluating and eventually selecting a 
transaction partner” (Ding et al., 2013, p. 142). Ding et al.’s (2013) definition is similar 

                                              
10 See Seuring (2013) for a review of quantitative modeling approaches for sustainable supply chain 

management. 
11 See Gond, Grubnic, Herzig, and Moon (2012) for a theoretical treatment of the role and uses of 

management control systems and sustainability control systems in the integration of sustainability in 
organizational strategy. 
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to the terminology in (sustainable) supply chain management that considers partner 
selection as a core process besides partner evaluation and partner development (e.g., 
Paulraj, 2011).  

With regard to the development of the construct measure, a starting point is often 
Blumberg (2001) who measures search effort as the product of search time and the 
associated search costs that are based on the number of involved persons weighted 
according to their functional levels. Likewise, Dekker (2008) measures search effort 
with total search time. However, he encourages scholars to extend this simple measure 
of search effort by a more comprehensive measure that involves information about the 
suppliers’ capabilities and the buyers’ satisfaction with the search outcome, i.e., with 
the selected supplier. This would relate search effort more closely to an attempt to 
mitigate anticipated control problems and more closely to the design of formal control 
mechanisms.12 It would also exclude other aspects that the time dimension would 
measure, for example the buyer’s search for competitive prices (Dekker, 2008). 

Dekker & Van den Abbeele (2010) address this advice and measure partner search 
with two distinct constructs: supplier search time that reflects search effort (Blumberg, 
2001; Dekker, 2008) and supplier evaluation. However, supplier evaluation is again 
measured by involving a time dimension and reflects the amount of effort spent on 
evaluating and comparing selection criteria (the price, the reliability, the service, and 
the technological capabilities of a potential partner) for the selection of partners when 
conducting IT-outsoucing (Katsikeas, Paparoidamis, & Katsikea, 2004). Moreover, in 
this construct measure no weight is assigned to the pivotal criterion that is intended to 
mitigate potential transaction risks (Moeller, 2010). 

  

                                              
12 In Dekker (2008), search effort is influenced by appropriation concerns (i.e., transaction size and 

asset specificity). He observes a complementary association between search effort and formal 
interfirm governance mechanisms. 
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Recently, Ding et al. (2013) have recognized this void and discuss it in detail. They 
also capture Dekker’s (2008) comments and additionally abolish the time dimension 
arguing that (Ding et al., 2013, p. 141): 

“As less (more) effort can be required due to (un)favorable circumstances, 
search time or effort can be an incomplete measure of the partner selection 
process that is oriented toward mitigating transaction risk. In addition, this 
measure focuses only on the input to find a particular partner, and consequently 
has no information about the outcome of the process (i.e., the partner chosen).” 

They develop the measure partner selection criteria that reflects the relative 
importance of nine selection criteria in relation to transaction risks. They omit in their 
first order factor model the criteria technology competencies and confirm the relevance 
of the dimensions trust, common culture, and reputation in a second order factor 
analysis.  

In my view, the development of a valid and reliable (certainly multidimensional) 
construct that reflects partner selection as an (costly) informal control mechanism to 
cope with transaction risks is not finished yet. Recent constructs reflect approximately 
the term partner selection that is made use of in the supply chain management 
literature. As mentioned previously, this literature generally considers partner 
selection as a process.  

In Ding et al. (2013) selection effort is assigned to the selection criteria that may best 
mitigate potential transaction risks. Accordingly, the selection effort serves to acquire 
and analyze information to ensure that the chosen partner meets the selection criteria. 
The construct measures of partner selection in my study refer to their criterion of 
technological competence that may ensure that sustainability standards are going to be 
met sufficiently by potential suppliers. This criterion may mitigate concerns about the 
perceived supplier’s behavior uncertainty about reliable sustainability reporting, and in 
general it may mitigate risks outside the transaction that I associate with perceived 
environmental uncertainty about the development of governmental regulations or the 
payback of sustainable investments.  

By assigning partner selection to technology competence I contradict Ding et al.’s 
(2013) empirical finding. However, this must be viewed with regard to the buyer’s 
intention of imposing sustainability standards for suppliers as a contractual control 
mechanism that represents a reactive, risk-oriented strategy (Harms et al., 2013; 
Seuring & Müller, 2008b; Teuscher et al., 2006). Such a strategy requires the choice of 
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selection criteria in the direction of competencies that will ensure the fulfillment of the 
imposed tasks (Bowen et al., 2001; Geringer, 1991; Moeller, 2010).13 In line with Ding 
et al.’s (2013) definition and the terminology in supply chain management, I 
characterize partner selection as a process when I incorporate a dynamic perspective in 
the discussion chapter. 

3.1.4 Trust 

Trust, a further social control mechanism, also evolves over time. A way to incorporate 
trust in a cross-sectional research design is to model interrelations to alternative control 
mechanisms (Vosselman & Van der Meer-Kooistra, 2009) that represent a reciprocal 
relationship or even cycling feedback loops (subchapter 4.4 and subchapter 5.2). A 
further possibility is to apply different forms of trust that represent cost-efficient 
control mechanisms in the particular transaction context (Caglio & Ditillo, 2008; Dyer, 
1997; Langfield-Smith & Smith, 2003; Van der Meer-Kooistra & Vosselman, 2000).14 

In view of the transaction context in my study that I characterize in particular by 
various uncertainties and in view of my research aim of obtaining a better 
understanding of learning patterns during sustainable partner selection, I assess trust in 
this subchapter by referring to the general definition of trust in Tomkins (2001) that 
incorporates the issues of uncertainty and information (subsection 3.1.4.1). I narrow 
the meaning of trust to a specific form that I make use of in my study by evaluating the 
relevance of economic or socio-psychological approaches to trust (subsection 3.1.4.2). 
A further approach to find an adequate definition of trust is to discuss the role of trust 
in view of the prevailing transaction characteristics (subsection 3.1.4.3). These 
assessments highlight the reasoning of my choice of contractual trust, one dimension 
of Sako’s (1992) multi-dimensional trust concept (subsection 3.1.4.4).  

  

                                              
13 Geringer (1991) calls these criteria as “task-related selection criteria” (Geringer, 1991, p. 45). 
14 The formulation of a model boundary may also facilitate the analysis (see section 3.2.5). 
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3.1.4.1 Definition of trust 

In this subsection, I discuss Tomkins’ (2001) definition of trust and explain its main 
feature and its relevance to my study. Tomkins (2001) defines trust as (Tomkins, 2001, 
p. 165):  

“The adoption of a belief by one party in a relationship that the other party will 
not act against his or her interests, where this belief is held without undue 
doubt or suspicion and in the absence of detailed information about the actions 
of that other party.” 

Tomkins (2001) stresses the importance of the word ‘undue’: All uncertainty about 
future contingencies can never be excluded and significant trust cannot exist “unless 
there is also freedom to break that trust, even if one does not expect such a breach” 
(Tomkins, 2001, p. 165). Therefore, I assume that the buyer establishes safeguards in 
the form of imposing contractual control mechanisms that are independent of any 
upcoming social relationships. Moreover, the absence of detailed information leads 
Tomkins (2001) to the main feature of the definition: “the exercise of trust is an 
alternative uncertainty absorption mechanism to increased information” (Tomkins, 
2001, p. 165). Information is only requested about those uncertain matters which an 
organization has decided not to trust. This extends the previous definitions (e.g., Sako, 
1992).15 Tomkins (2001) further argues that the reverse causality also holds. 
Accordingly, the availability of information also breeds trust or leads to a lack of trust 
depending on the relationship stage. 

Trust and information in their role as alternative uncertainty absorption mechanisms 
occur twice in my model. First, I assume that supplier-specific information is obtained 
by partner experience about voluntary sustainability reporting. In view of studies 
about the reliability of sustainability reporting (e.g., Hahn & Kühnen, 2013), I assume 
the inverse interpretation of the uncertainty absorption mechanism in the commitment 
stage of a relationship (subsection 4.3.2.3). Accordingly, the buyer’s experience of the 
perceived supplier’s behavior uncertainty about reliable sustainability reporting yields 
a lack of trust. Second, I hypothesize that in view of perceived environmental 
uncertainties, partner selection according to the supplier’s supposed capabilities may 
be understood as trust enhancing without further information requests (section 4.2.2). 

                                              
15 “Trust as a state of mind, an expectation held by one trading partner about another, that the other 

behaves or responds in a predictable and mutually acceptable manner” (Sako, 1992, p. 37). 
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Alternatively, when the organization is uncertain about these capabilities, it may 
collect additional supplier comparison information (section 4.3.4) 

3.1.4.2 Economically-based trust and socio-psychologically-based trust 

Trust has been broadly accepted as a multi-dimensional concept and scholars often 
combine different theoretical approaches (e.g., economic and socio-psychological 
approaches) to capture this complex phenomenon.16 The economic approach assigns a 
calculative dimension to trust that relates to the acceptance of foreseen risks (or 
calculated risks) and enhances the prediction or expectations of the other person’s 
future behavior (Seppänen, Blomqvist, & Sundqvist, 2007; Van der Meer-Kooistra & 
Vosselman, 2006; Williamson, 1993). The expectation of reciprocity reflects socio-
psychological theories (e.g., Das & Teng, 1998a, Gulati, 1995a; Rousseau, Sitkin, 
Burt, & Camerer, 1998; Seppänen et al., 2007). The expectation of reciprocity is often 
associated with the term of mutual dependability in social exchange theory and implies 
that trust can potentially be both a cause and an effect (Seppänen et al., 2007; Young-
Ybarra & Wiersema, 1999). Sociology scholars further argue that collaborative 
activities beyond pure information exchange are a source of familiarity that contribute 
to building strong forms of trust (e.g., goodwill trust) and, as a side effect, reduce 
costly formal control mechanisms (Gulati, 1995a; Gulati & Singh, 1998; Uzzi, 1997). 
Thereby, the evolution of trust advanced from weaker forms of trust, e.g., the 
calculative dimension of trust (Sako & Helper, 1998). 

The trust definitions of Tomkins (2001) and Sako (1992)17 involve the economic 
characteristic of prediction and the socio-psychological characteristic of the 
expectation of reciprocity. Both definitions reflect a comprehensive view of 
interorganizational trust (Seppänen et al., 2007).18 In my study, I do not focus my 
analysis on the development of stronger forms of trust which I rather associate with 
collaboration during the supply chain process of partner development. That is, in my 
study the expectation of reciprocity or familiarity are of minor relevance. Since I focus 
on partner selection and on the evaluation of the reliability of the supplier’s 

                                              
16 See Seppänen, Blomqvist, and Sundqvist (2007) for a review of measures of interorganizational 

trust. 
17 See footnote 14. 
18 In the extended definition of Sako and Helper (1998), the economic approach involves the 

prediction characteristic and, additionally, the absence of opportunistic behavior: “Trust is an 
expectation held by an agent that its trading partner will behave in a mutually acceptable manner 
(including an expectation that neither party will exploit the other's vulnerabilities)” (Sako and 
Helper, 1998, p. 388). 
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sustainability reporting, I refer to a type of trust that represents primarily the economic 
approach. This is consistent with the definition of control “as the process of regulating 
others’ behavior to make it more predictable” (Das & Teng, 1998a, p. 508) when 
considering trust as a (social) control mechanism. As I will discuss in the next section, 
sustainability reporting determines transaction characteristics that further support the 
choice of this type of trust. 

3.1.4.3 The role of trust in the transaction context 

I approach the relevance of trust during partner selection via the control archetype that 
management accounting scholars recommend, given the control problem and the 
transaction characteristics of my study.  

Interfirm transactions require the coordination of resources and activities between the 
parties (Håkansson & Lind, 2004; Tomkins, 2001; Van der Meer-Kooistra 
& Vosselman, 2006). The coordination of tasks is a prominent control problem in 
addition to appropriation concerns that result primarily from asset specificity and 
transaction frequency (Dekker, 2004; Gulati & Singh, 1998; Williamson, 1985). 
Transaction complexity depends primarily on the prevailing transaction characteristics 
and the transaction environment (Dekker, 2004; Langfield-Smith & Smith, 2003; Van 
der Meer-Kooistra & Vosselman, 2000). To reduce this complexity Langfield-Smith 
& Smith (2003) and Van der Meer-Kooistra & Vosselman (2000) suggest applying 
distinctive control archetypes in interfirm settings that are mixture of control 
mechanisms. These control archetypes involve bureaucracy-based control patterns, 
market-based control patterns, and trust-based control patterns (Adler, 2001; Caglio 
& Ditillo, 2008; Langfield-Smith & Smith, 2003; Ouchi, 1979; Van der Meer-Kooistra 
& Vosselman, 2000). These archetypes also determine the role of trust and partner 
selection in achieving control within the respective archetype (Caglio & Ditillo, 2008; 
Langfield-Smith & Smith, 2003; Van der Meer-Kooistra & Vosselman, 2000).19  

When high output measurability, easy task description, medium (environmental) 
uncertainty, and institutional factors characterize the transaction and the transaction 
environment, management accounting scholars recommend a combination of detailed 
contractual outcome control and behavior control mechanisms and they recommend 
imposing comprehensive selection criteria about skills and knowledge (bureaucracy-
based control pattern). During partner selection the buyer must perceive a high level 

                                              
19 For a comprehensive classification of control archetypes and of transaction contexts in which they 

can be suitable, see Caglio and Ditillo (2008).  
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of contractual trust and competence trust that the supplier is able to honor the 
promised capabilities and to proceed with the contract (Langfield-Smith & Smith, 
2003; Ouchi, 1979; Speklé, 2001; Van der Meer-Kooistra & Vosselman, 2000). 
Nevertheless, trust is assigned a limited role in this control archetype; it is particularly 
relevant in the contact phase of a relationship because high output measurability and 
easy task description obviates the need for developing strong forms of trust as a control 
mechanism in later relationship stages (Dekker, 2004; Langfield-Smith & Smith, 2003; 
Van der Meer-Kooistra & Vosselman, 2000).20 

Similarly, in my study the transaction context is characterized by high output 
measurability (e.g., CO2-emissions for cars in gram/km), easy task description (e.g., 
the adoption of pre-formulated codes of conduct from the chosen sustainability 
guidelines), the buyer’s perceived environmental uncertainty and the buyer’s concerns 
about the supplier’s behavioral uncertainty with regard to reliable sustainability 
reporting according to institutionalized guidelines, i.e., the GRI guidelines (subchapter 
4.2). I assume that a variant of task interdependence, the construct sequential 
interdependence between buyers and suppliers, refers to the quality and reliability of 
interfirm information exchange (section 4.2.1). Accordingly, sequential 
interdependence reflects indirectly the perceived supplier’s behavior uncertainty with 
regard to reliable sustainability reporting and the resulting coordination problem.21  

                                              
20 Like a bureaucracy-based pattern, a market-based control pattern is characterized by a transaction 

with high output measurability and easy task description. However, uncertainties are only 
marginally present and institutional factors are not relevant. Regarding the choice of control 
mechanisms, the market-based pattern assumes that the product price reflects all market 
information. The market-based pattern is not relevant in my study because I assume that market 
prices do not reflect whether products meet sustainability criteria and the pattern is not directly 
linked to the reliability of voluntary sustainability reporting (Langfield-Smith and Smith, 2003). 
Moreover, the buyer’s possibilities to impose respective outcome control and behavior control 
mechanisms and to impose sustainable selection criteria may limit available alternative suppliers. 
Trust and partner selection are of minor importance in this archetype because switching costs are 
low without relationship-specific investments and the benefit of continuing the relationship is 
without great value for both parties (Mayer and Argyres, 2004). A trust-based pattern does not 
represent adequately the particular transaction context in my study, as such a pattern assumes that 
the output cannot be measured with any certainty, so that strong forms of trust (e.g., goodwill trust) 
are the dominant mechanism for achieving control and for the selection of partners (Ouchi, 1979; 
Van der Meer-Kooistra and Vosselman, 2000; Langfield-Smith and Smith, 2003). Thereby, 
institutional factors, reputation and relationship history stimulate the development of strong forms of 
trust.  

21 This is similar to Håkansson and Lind (2004) who focus on the information dimension: 
Coordination implies mutual adaption of parties that is based on continuous, detailed provision of 
information about technical and economic aspects of the activities performed and the use of 
resources when activities are complementary and similar. Accordingly, the need for information is 
“crucial for the quality of the coordination of the activities” (Håkansson and Lind, 2004, p. 54). 
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In sum, the distinctive transaction characteristics in my study imply that a 
bureaucracy-based control pattern along with imposing capability-related selection 
criteria and the design of contractual outcome control and behavior control 
mechanisms are the most efficient mechanisms to achieve control. In this control 
archetype contractual trust is particularly relevant during the selection phase and this 
is generated by the belief in a supplier’s capabilities. The next section provides a 
definition of contractual trust. 

3.1.4.4 Contractual trust 

The classifications in the previous two sections identified contractual trust as the 
suitable representation of the complex phenomenon of trust in my study. I now present 
a broader description of contractual trust. 

As one of Sako’s (1992) trust types, contractual trust exists when each party adheres 
to contractual agreements (Sako, 1992; Sako & Helper, 1998).22 It is based on the 
mutual expectation of keeping promises, regardless of whether they are documented in 
written agreements (Sako, 1992). In the simplest form these mutual expectations 
manifest themselves in, from a supplier’s point of view, promising to deliver goods 
based on orders and expecting a payment. And a buyer expects to receive goods of a 
desired quality within a desired time and promises to release payments.  

The expectation of reciprocity implies that the two parties believe that each will adhere 
to the contract without intervening, i.e., protection mechanisms in the form of written 
contracts or the threat of contract termination due to poor performance are not 
necessary to maintain a relationship (Cooper & Slagmulder, 2004).23 In this case it is 
understandable that reliance on oral agreements (“keeping your word”) is considered 
to reflect greater contractual trust (Sako, 1992). The absence of contractual trust 
involves a total reliance on legal enforcement, “which would mean that no oral or 
written contracts would be concluded” (Van der Meer-Kooistra & Vosselman, 2000, p. 
57). Although contractual trust implies that keeping promises involves the assumption 
of strong reciprocity, it has been primarily associate with the economic dimension of 

                                              
22 Sako’s (1992) trust types involve contractual trust, competence trust, and goodwill trust. 
23 This form of strong reciprocity between the trading partners and of mutual, predictive behavior rely 

on the moral standard of honesty (Sako, 1992). 
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trust, i.e., keeping promises has been rather associated with strong mutual predictive 
behavior (Seppänen et al., 2007, p. 255, Fig. 1).24  

In my study, the issue of keeping promises and predictive behavior qualify this form of 
trust as adequate in the partner selection phase when the buyer develops a belief in the 
supplier’s capabilities and when the buyer expects that a supplier keeps promises about 
these capabilities. Moreover, contractual trust evolves when a minimum set of 
obligations is fulfilled, in my study it involves the fulfillment of the imposed 
sustainability standards (Sako & Helper, 1998). The expectation of reciprocity between 
the trading partners during the selection phase is beyond my model scope because I 
restrict my analysis to the buyer’s view. When the buyer experiences biased voluntary 
sustainability reporting, this may indicate a lack of the supplier’s reciprocity.  

Finally, the promises in my study rely on features that are often assigned to 
competence trust that have also been identified to be relevant in the contact phase 
(Langfield-Smith & Smith, 2003; Van der Meer-Kooistra & Vosselman, 2000). When 
the relationship matured, in a commitment stage (Tomkins, 2001), competence trust 
evolved when promises in the form of a contractual agreement are honored. The 
supplier revealed competent behavior and fulfilled the imposed sustainability 
standards. Accordingly, the prerequisite of competence trust is contractual trust. This 
is relevant for my study because I model prior partner experience and partner 
selection simultaneously in a cross-sectional design. I specify contractual trust as a 
single construct for trust which incorporates experienced competence trust and 
upcoming contractual trust during partner selection. 

3.2 Organizational learning 

3.2.1 Introduction 

Organizational learning can be briefly defined as “the process by which new 
knowledge or insights are developed by a firm” (Tippins & Sohi, 2003, p. 749). A 
more detailed definition describes organizational learning as “the development of 
insights, knowledge, and associations between past actions, the effectiveness of those 
actions, and future actions” (Fiol & Lyles, 1985, p. 811). Organizational learning 
mechanisms with regard to the design of interfirm contractual control structures during 
partner selection can be subsumed to processes of learning to contract (Dekker & Van 

                                              
24 Stronger forms of trust (e.g., goodwill trust) imply an agreement about acceptable behavior and 

involve looser forms of reciprocity (Sako and Helper, 1998). 
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den Abbeele, 2010; Mayer & Argyres, 2004). Accordingly, the presence of the 
mechanisms of learning from prior experience and searching for information during 
partner selection result in the establishment of elaborated contractual control 
mechanisms by the buyer (Dekker & Van den Abbeele, 2010). I thereby focus on 
learning about suppliers in the sustainability context that contributes to the 
specification of output control and behavior control mechanisms. 

This subchapter, then, is organized as follows. I present earlier studies that illuminate 
the consistency of transitional learning patterns with the equilibrium assumption of 
transaction costs theory (section 3.2.2). I go on by explaining two mechanisms of 
learning to contract: learning from experience (section 3.2.3) and searching for 
information (section 3.2.4). Next, I discuss prior studies about the interrelation of 
learning and trust (section 3.2.5). Finally, I consider learning mechanisms and trust in 
a time sequence that represents a learning pattern (section 3.2.6). In the subsequent I 
provide the theoretical basis from developmental psychology about U-shaped learning 
patterns (subchapter 3.2.7). 

3.2.2 Learning to contract and transaction costs theory 

In this subchapter, I introduce learning to contract (subsection 3.2.2.1), the 
characteristics of learning to contract (subsection 3.2.2.2), and the role of contracts as 
repositories of knowledge (subsection 3.2.2.3) that closes the consistency gap between 
transitional learning patterns and the equilibrium assumption of transaction costs 
theory (subsection 3.2.2.4). I also address the relevance of learning to contract for my 
study. 

3.2.2.1 Learning to contract 

Transaction cost economics has been often used to analyze interfirm relationships. 
Mayer & Argyres (2004) claim the need to incorporate learning in transaction costs 
economics, because the role of contracts cannot be entirely explained by their 
governance function and their coordination function. They attribute limitations in 
transaction costs theory to the fact that learning has not been adequately incorporated 
into this theory and they address this void. 

They argue that learning to contract seems to be more consistent with behavioral and 
evolutionary theories of organizational learning than with transaction costs theory. In a 
transaction context that is characterized by innovative industries, they observe that 
contracts in the early stage of interfirm relationships are incomplete because the 
manager’s rationality tends to be more bounded in terms of anticipating possible future 
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contingencies and the manager’s far sightedness tends to be more limited with respect 
to main contractual hazards than transaction costs theory assumes (Williamson, 1999).  

3.2.2.2 Characteristics of learning to contract 

Supportive arguments for considerable bounded rationality and for limited far 
sightedness are provided by Mayer & Argyres (2004) when characterizing learning to 
contract as incremental, local, and evolving gradually over a long time. 

Mayer & Argyres (2004) use the term “incremental learning” (Mayer & Argyres, 
2004, p. 395) because they observe that managers are slow to anticipate important 
contingencies, they are limited in foreseeing contractual hazards, and slow to address 
them adequately in future contracts. After experiencing several iterations to adapt 
contract structures, contractual codifications address “actual problems experienced 
rather than […] potential problems foreseen” (Vanneste & Puranam, 2010, p. 187). 
Moreover, analogous to various previous studies (e.g., Cohen & Levinthal, 1990; 
Helfat, 1994; Levinthal & March, 1993; Martin & Mitchell, 1998; Nelson & Winter, 
1982; Stuart & Podolny, 1996), Mayer & Argyres (2004) find that organizational 
learning is local because it is generated in close surroundings of previous knowledge. 

The assumption of a competitive economic environment in equilibrium in transaction 
costs theory would imply that incomplete contracts are corrected by quickly learning 
(i.e., instantaneous transition); otherwise firms are forced to exit the market (Mayer 
& Argyres, 2004; Williamson, 1985). Conversely, Mayer & Argyres (2004) and 
Vanneste & Puranam (2010) observe that learning evolves through repeated 
interactions that gradually broaden experience. Contrary to what transaction costs 
theory assumes, this learning process evolves over a long phase of disequilibrium 
(Winter, 1988). So far empirical research has neglected to investigate the evolution of 
contract structures and mechanisms of learning to contract and treats observed 
contract structures as equilibrium outcomes or as a “once-and-for-all activity” 
(Argyres et al., 2007, p. 4). However, a better understanding of the patterns of learning 
to contract requires going beyond an equilibrium analysis (Argyres et al., 2007).  

3.2.2.3 Contracts as repositories of knowledge 

Contracts ideally serve to efficiently and effectively govern interfirm relationships: 
Contracts have a governance function to mitigate incentive conflicts, an argument that 
has its roots in the economics literature (Coase, 1937; Williamson, 1985). Moreover, 
contracts have a coordinative function and codify how to collaborate, an argument that 
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has its roots in the sociological literature (Gulati, 1995a). Consequently, contractual 
changes are both a change resulting from the response to appropriation concerns and to 
coordination requirements. Mayer & Argyres (2004) observe that these changes 
primarily result from a learning process about how to collaborate and how to write 
contracts. In the context of innovate industries they attribute contracts the role of 
repositories of knowledge about governance and collaboration issues experienced by 
prior interactions between the same partners in addition to the pure role to govern and 
to coordinate exchange. Accordingly, contracts continue to play a central role as 
repositories of knowledge when the relationship matures, independent of the 
evolvement of alternative governance mechanisms such as trust and reputation (Mayer 
& Argyres, 2004; Vanneste & Puranam, 2010).  

3.2.2.4 Learning and transaction costs theory 

By assigning the role of contracts as repositories of knowledge, Mayer & Argyres 
(2004) conclude that learning to contract tends to develop in directions that are largely 
consistent with those predicted by transaction costs theory: as a consequence of 
addressing occurred contingencies, contractual hazards, and collaboration problems, 
more complete contracts result over time. Accordingly, the codification of 
accumulated knowledge about governance and collaboration issues yields detailed 
contracts when the relationship matures and approaches an equilibrium outcome 
(Mayer & Argyres, 2004; Vanneste & Puranam, 2010). Detailed contracts emerge in 
particular between partners interacting repeatedly (Vanneste & Puranam, 2010; Ryall 
& Sampson, 2009). They may also serve as a basis for future contracts with other 
partners. 

In my study, contracts are repositories of knowledge with respect to contractual control 
mechanisms that result from two mechanisms of learning to contract during partner 
selection (i.e., learning from experience and searching for information). I assume that 
contracting with the chosen supplier involves the mutual acceptance of the codified 
control mechanisms and that contracting represents an equilibrium situation (market 
clearing). I also provide substantial arguments for the validity of the equilibrium 
assumption in my study (section 5.2.2). Moreover, I approach mechanisms of learning 
to contract by suggesting and testing a stationary causal structure and by analyzing 
total effects of several mechanisms. The stationarity assumption continues beyond an 
equilibrium state (section 5.2.3). Highly significant total effects allow me to reduce 
speculations about sequential learning patterns in transitory phases (chapter 8). 
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3.2.3 Learning from experience 

According to Dekker & Van den Abbeele (2010) two processes of knowledge 
acquisition occur when designing contractual control mechanisms during partner 
selection: learning from experience and searching for information (Huber, 1991; 
Knudsen & Levinthal, 2007). This subchapter discusses dimensions and attributes of 
learning from experience as one mechanism of learning to contract. Here I sketch 
important characteristics of partner experience in view of my study. 

I describe the term partner experience using the multidimensional concept that has 
been proposed by prior authors. Argote & Todorova (2007) and Argote & Miron-
Spektor (2011) introduce various dimensions of partner experience, including the 
organizational, the content, the temporal, and the rarity dimension. In my study, I refer 
to this classification and I assume that partner experience is acquired directly by the 
focal organizational unit and involves the buyer’s evaluation of the reliability of the 
supplier’s voluntary sustainability reporting that suppliers provide frequently during 
task performance. Moreover, learning to contract is generally a rare event in day-to-
day business (Mayer & Argyres, 2004; Vanneste & Puranam, 2010).  

The rarity and the temporal dimensions obtain further support by the observation that 
knowledge acquisition by learning from prior experience can occur indeed 
intentionally and systematically, but happens frequently unintentionally and 
unsystematically during day-to-day business, for example when prior knowledge about 
partners drives the current selection process (Huber, 1991). That is, contrary to 
searching for information, learning from experience about an exchange partner “is not 
directly driven by a current need for information” (Dekker & Van den Abbeele, 2010, 
p. 1234). Nevertheless, firms obtain first-hand supplier-specific information that can 
be used as a primary source of information to identify potential partners and to draft 
contractual control mechanisms (Ding et al., 2013; Nijssen, van Reekum, & Hulshoff, 
2001). Accordingly, in my study I argue that general knowledge about suppliers and 
supplier-specific knowledge, both obtained from partner experience about the 
reliability of sustainability reporting, determines the use of contractual control 
mechanisms during a partner selection process (chapter 8).  

I have already mentioned the role of contracts as repositories of knowledge. In an 
alliance context previous scholars have illuminated partner experience derived from 
repeated interactions that causes firms to learn about partners (Argyres et al., 2007; 
Mayer & Argyres, 2004; Sampson, 2005; Vanneste & Puranam, 2010). Codified 
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experiences in more detailed or customized contracts are associated with lessons 
learned during repeated interactions (Poppo & Zenger, 2002; Ryall & Sampson, 2009; 
Vanneste & Puranam, 2010), thereby addressing transaction hazards that were not 
anticipated (Mayer & Argyres, 2004). Vanneste & Puranam (2010) find, for example, 
empirical evidence when examining the association between prior interactions and 
contractual detail. They explain a positive association as a learning effect that arises 
from the history of prior relationships. Moreover, they further observe that this effect 
is stronger for technical clauses than for legal clauses. Additionally, the presence of 
experts would yield more detailed contracts.  

Accordingly, I consider the supplier’s provision of sustainability information as a 
technical contract detail. I hypothesize direct and indirect associations between partner 
experience and the extent of contractual behavior control and outcome control design 
via four mechanisms that I will introduce in the next chapter (chapter 4). Importantly, I 
divide learning from experience into the two mechanisms learning spillovers from 
experience and learning from experience and trust. The first mechanism refers to the 
application of general knowledge obtained from partner experience on contractual 
control design. The latter deals with processing experienced supplier-specific 
information. I associate obtaining further expertise with searching for information that 
I introduce in the next subchapter. 

3.2.4 Searching for information 

Searching for information differs from learning from experience because it is 
intentional and represents “focused search for information needed for decision 
making“ (Dekker & Van den Abbeele, 2010, p. 1233). Focused search implies that 
organizational members conduct a search for information in a specific segment of the 
organization’s transaction environment. It is often triggered by a current or expected 
problem (Huber, 1991). Other scholars consider searching for information as a 
deliberate learning process that is directed at obtaining current market information 
about suppliers (Beckman, Haunschild, & Phillips, 2004; Dekker & Van den Abbeele, 
2010; Zollo & Winter, 2002).25  

Focused search can be characterized by two antecedents of this learning mechanism 
and by the nature of the problem that induces the need for search (Huber, 1991). The 
antecedents of searching involve recognizing the triggering problem and the suffering 

                                              
25 Beyond the scope of my study is the debate about whether the search process is an organizational 

learning process or an antecedent of learning (Argote and Miron-Spektor, 2011). 



Theoretical framework 

33 
 

from a general initial reluctance (Mintzberg, Raisinghani, & Théorêt, 1976; Reitzel, 
1958).26 Managers have to experience a hazardous situation to recognize contingencies 
that triggers focused search for information (Mayer & Argyres, 2004). Moreover, an 
initial threshold for conducting focused search is often a cost-benefit analysis 
associated with the expected searching effort. I describe in the next subchapter (section 
3.2.7) that such a behavior is consistent with insights from learning theory which states 
that only (cognitively motivated) constraints induce full learning power (Carlucci 
& Case, 2013). With regard to my study, I further refer to the issue of reluctance due 
to constraints in the following section (section 3.2.5) and in the discussion chapter 
(subchapter 8.2). 

With regard to the nature of the triggering problem, finding a new partner to solve a 
current specific problem, e.g., failure of a supplier or experience a hazardous situation, 
is of reactive nature (Huber, 1991; Nijssen et al., 2001). However, partner search often 
serves not only to identify and to select a partner, but also to acquire information about 
the transaction context (Dekker & Van den Abbeele, 2010). Moreover, when managers 
take additional proactive initiatives to find information in order to identify and address 
potential (control) problems, this may be also motivated by the firm’s strategic 
alignment (Huber, 1991; Nijssen et al., 2001). Empirical support for this learning 
mechanism is mixed. Nijssen et al. (2001) find that only a few firms conduct 
systematic information collection on potential partners to identify and to widen the 
choice of satisfactory partners. Conversely, the study of Dekker & Van den Abbeele 
(2010) provides empirical evidence about an effect on the design of control 
mechanisms during partner search through searching for information. 

In my study, the triggering event when pursuing a risk-oriented sustainability strategy 
is the need of finding suppliers that satisfy the capability-related selection criteria and 
accept the imposed control mechanisms given the buyer’s experienced concerns about 
the reliability of voluntary sustainability reporting. Additionally, an appropriate 
supplier may help to mitigate concerns about potential problems due to perceived 
environmental uncertainties. I assume that the buyer searches for comparable 
information about competing suppliers and about the availability of alternative 
sustainable products. With a better understanding of the transaction environment 
during an extensive partner selection process, the buyer generates knowledge that 
contributes to refining contractual control mechanisms (Dekker & Van den Abbeele, 
2010). That is, focused partner search is of a proactive nature. As a result, the 
                                              
26 These two conditions are necessary and sufficient (Cyert and March, 1963). 
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contractual codification of these elaborated control mechanisms mitigates potential 
(control) problems (Dekker, 2008; Huber, 1991).  

3.2.5 Learning and trust 

The effects of learning and trust on the use of contractual control mechanisms are 
difficult to disentangle. Previous scholars have discussed and attempted to explain the 
influence of prior experience on contract detail via learning and trust, both generated 
by experience from repeated interactions (Inkpen & Currall, 2004; Mayer & Argyres, 
2004; Ryall & Sampson, 2009; Vanneste & Puranam, 2010). 

Vanneste & Puranam (2010) explain a U-shaped pattern between prior experience and 
technical contract detail with a learning effect that is initially masked by a trust effect. 
However, they do not specify a construct for trust explicitly in their empirical analysis 
and therefore they do not observe a trust effect that they assign in their explanation to 
the downward slope of the U-shaped pattern. This part represents the effect of few 
prior experience with partners on technical contract detail. They rather speculate about 
a trust effect à la Gulati (1995a) that dominates a learning effect at low levels of prior 
experience. Mayer & Argyres (2004) argue that contracts constantly serve as 
repositories of knowledge, independent of relationship maturity and upcoming 
relational mechanisms such as trust and reputation. They observe that interacting 
repeatedly with the same partner promotes learning from experience, but also 
constrains new learning. Moreover, trust from emerging partner-specific experience 
also constrains learning about different contractual partners. Ryall & Sampson (2009) 
conclude that contracts are drafted more effectively via learning mechanisms and, 
when attempting to explain the use of formal governance mechanisms by learning 
behavior, they invite scholars to go beyond analyzing experience from learning-by-
doing. Moreover, they recommend that learning mechanisms be distinguished from 
relational mechanisms such as trust. Finally, Inkpen & Currall’s (2004) conceptional 
work involves trust evolution and the learning of skills from a partner during 
interacting in joint ventures. Both would coevolve and influence the implementation of 
control mechanisms. 

In my study, I suggest a causal structure and analyze the effects of four mechanisms 
between partner experience about the reliability of sustainability reporting and the 
design of contractual behavior control and outcome control mechanisms. The model 
involves the information constructs that represent learning from experience and 
searching for information (Dekker & Van den Abbeele, 2010). Moreover, I extend 
prior studies and in particular the contribution of Dekker & Van den Abbeele (2010) 
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by incorporating explicitly the construct contractual trust in the structural model and 
hypothesize a negative, unidirectional association between contractual trust and 
contractual behavior control and outcome control mechanisms. My model boundary 
and, from a dynamic perspective, the model equilibrium is reached when these control 
mechanisms are established in a contract with the chosen supplier as a consequence of 
market clearing in the buyer-supplier market.27 That is, I do not involve the argument 
that control mechanisms may breed stronger forms of trust during the initial 
collaboration experience after partner selection (Inkpen & Currall, 2004; Mayer 
& Argyres, 2004; Poppo & Zenger, 2002; Ryall & Sampson, 2009; Vanneste 
& Puranam, 2010). Again, I explain the choice of my model boundary with the 
prevailing transaction context (subsection 3.1.4.3): In a transaction context that is 
characterized by high output measurability (e.g., CO2 emissions for cars in gram/km), 
easy task description (e.g., the adoption of pre-formulated codes of conduct from the 
chosen sustainability guidelines), and medium uncertainty as in my study, management 
accounting scholars assign the role of trust to be a control mechanism primarily in the 
selection phase (Caglio & Ditillo, 2008; Langfield-Smith & Smith, 2003; Van der 
Meer-Kooistra & Vosselman, 2000). These transaction characteristics obviate 
developing strong forms of trust as governance mechanisms in later relationship stages 
as would be the case in the innovative environment of an R&D collaboration. 

3.2.6 Sequential learning mechanisms 

When incorporating a dynamic perspective, prior scholars have observed that learning 
mechanisms and trust may occur in a certain sequence. In the literature on 
organizations, Vanneste & Puranam (2010) identify empirically a U-shaped learning 
pattern between prior experience and contractual detail and speculate about an effect of 
alternative consequences of relationship history, in particular trust, that may be 
simultaneously present, on the extent of contractual detail.28 As stated in the previous 
subchapter, they attribute to trust (Gulati, 1995a) a negative effect of prior interactions 
on technical contract details that would mask a learning effect at a low level of prior 
interaction. At high level of prior interaction, the learning effect would dominate the 
trust effect. In the management literature, Bingham & Davis (2012) have recently 
found that different learning processes are combined in an ordered way over time and 

                                              
27 I provide substantial arguments for the validity of the equilibrium assumption in my study (see 

section 5.2.2). 
28 Vanneste and Puranam (2010) illustrate different sequences extensively in Table 3, p. 197. 



Theoretical framework 

36 

define a learning sequence as an “ordered use of learning processes” (Bingham 
& Davis, 2012, p. 612).  

I consider this stream of process research on learning mechanisms by empirically 
testing a hypothesized causal structure of the underlying multiple learning processes 
that is stationary over time. I discuss alternative sequences of these learning patterns 
and evaluate them with respect to theory and based on my findings (chapter 8). In 
particular, I suggest that a U-shaped learning pattern during the partner selection 
process can be understood as a sequence of learning processes: learning from 
experience is masked by trust initially, then searching for information mitigates the 
trust effect. In the next subchapter I provide the theoretical basis for explaining such a 
learning pattern.  

3.2.7 U-shaped learning patterns 

I suggest reducing Vanneste & Puranam’s (2010) speculation of a U-shaped learning 
pattern with a theoretical foundation from developmental psychology as mentioned by 
Mayer & Argyres (2004). Surprisingly, in view of the increasing relevance of learning 
in the organizational literature, I have not found any explanatory approaches that 
originate from the psychology of learning. 

In developmental psychology U-shaped learning is a long-observed phenomenon in a 
variety of cognitive-developmental contexts (Carlucci & Case, 2013; Strauss & Stavy, 
1982). In their early seminal work Strauss & Stavy (1982) explored U-shaped 
behavioral growth and described it as a phenomenon during cognitive development in 
which some behavior appear, disappear, and then apparently reappear over time. An 
alternative description would be a phase I with correct performance, followed by a 
phase II with incorrect performance, and a phase III with correct performance again 
(Strauss & Stavy, 1982). 

The regression phase during a U-shaped learning process seems to contradict the idea 
of monotonic accumulation of knowledge and is challenging to explain theoretically in 
developmental psychology. As a consequence and due to the broad acceptance of a U-
shaped learning pattern, competing models are often judged on their ability to model or 
account for U-shaped learning behavior (see, e.g., Marcus et al., 1992; Plunkett & 
Marchman, 1991; Taatgen & Anderson, 2002). In my study, I assume that learning 
from experience and learning by searching are monotonic, cumulative processes, 
respectively. In combination with trust in an intermediate phase, a U-shaped learning 
pattern results. 
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A U-shaped learning pattern is a developmental phenomenon that represents a 
reorganization of knowledge (Strauss & Stavy, 1982). Accordingly, obtaining full 
learning power from a U-shaped learning pattern implies the phases are 
developmentally related (Strauss & Stavy, 1982). This can be exemplified by two 
patterns: First, phase I and phase III are identical and phase II is viewed as an 
interference of phase I. Alternatively, learning behavior in phase III represents 
development progress relative to phase I. Strauss & Stavy (1982) suggest several 
categories of explanations of this developmental phenomenon, e.g., its consistency 
with the nativist approach (Bower, 1978). In this approach, Bower (1978) premises 
that the sequence of development proceeds from general to specific knowledge 
acquisition rather than from specific to more general.  

I provide a prominent example. A dominant topic in developmental psychology is a U-
shaped pattern in language learning (e.g., Bowerman, 1982; Marcus et al., 1992; 
Strauss & Stavy, 1982). In a first phase of language acquisition, children succeed in 
learning the English past tense and conjugate correctly regular and irregular verbs. 
Then a phase follows in which they conjugate irregular verbs by applying the “ed”-rule 
for both regular and irregular verbs (“Overregularization”, Bowerman, 1982 p. 103). In 
line with Bower (1978), in the final phase they reveal correct behavior and cope with 
“the rule-governed regular past-tense formation and the finitely many exceptions 
represented by the irregular verbs” (Carlucci & Case, 2013, p. 57). 

Supporters of linguistic nativism use this example as evidence against specific-to-
general learning theories that peaked in the so-called “Past Tense Debate” (e.g., 
McClelland & Patterson, 2002; Pinker & Prince, 1988; Pinker & Ullman, 2002; 
Plunkett & Marchman, 1991; Rumelhart & McClelland, 1993). Model theoretical 
evidence for the nativism approach of the general-to-specific learning pattern often 
relies on Gold’s Theorem that denies domain-to-general learning (Hauser, Fitch, & 
Chomsky, 2002; Nowak, Komarova, & Niyogi, 2002; Tenenbaum, Kemp, Griffiths, & 
Goodman, 2011).  

Recently, Carlucci & Case (2013) provide further formal evidence by extending 
Gold’s (1967) mathematical model of language acquisition for the necessity of this 
(seemingly inefficient) learning behavior as a prerequisite for obtaining full learning 
power. They provide formal evidence for rule-governed behavior (“ed”-rule) and the 
role played by exceptions (e.g., go, went, gone). They confirm the findings of prior 
scholars that cognitively motivated constraints during the learning process enhance full 
learning power (Gold, 1967; Heinz, 2010).   
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Based this brief look at U-shaped learning patterns in developmental psychology, I 
address in the discussion chapter (subchapter 8.2) for this study the same questions that 
Strauss & Stavy’s (1982) book poses (Strauss & Stavy, 1982, Page xiii): 

1. “If the original behavior is well adapted to the situation, why does it drop 
out?” 

2. “Is its disappearance a case of regression?” 

3. “Does the original behavior reappear, or is its “reappearance” only 
superficially similar to the original?”  
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4 Hypothesized mechanisms during supplier selection 

4.1 Overview and conceptional model 

In this chapter, I develop hypotheses for four mechanisms that I associate with partner 
experience and the use of contractual behavior control and outcome control structures 
that are designed during partner selection. These mechanisms represents learning to 
contract and emerging trust (Table 2).  

# Mechanisms Hypotheses Section 
(#1) Learning spillovers from experience H2a/b 4.3.1 
(#2) Learning from experience and trust H3a, H3b, H3c/d 4.3.2 
(#3) Partner selection and trust H2c, H3f, H3c/d 4.3.3 
(#4) Searching for information H2c, H4a, H4b/c 4.3.4 
Table 2: Proposed mechanisms 

The suggested paths of each of these mechanisms consist of at least one hypothesized 
effect and can be traced in the conceptional model (Figure 2). Two types of 
uncertainties primarily characterize the transaction context in my study (subchapter 
4.2). First, I associate the uncertainty of the perceived supplier’s behavior in view of 
the firm’s reliable voluntary sustainability reporting. Second, the buyer’s perceived 
environmental uncertainty refers in particular to the uncertainty about the amortization 
of sustainable investments and about the development of governmental regulations. 
When developing the hypotheses for the learning mechanisms (subchapter 4.3) I also 
model a reciprocal relationship (subchapter 4.4) by additionally involving the effect of 
contractual trust on partner selection (H3e). The control variable stakeholders 
(subchapter 4.5) is not illustrated in the conceptional model. I close this chapter by 
providing an overview of the developed hypotheses (subchapter 4.6). 
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Figure 2: Conceptional model 

4.2 Transaction context 

In this study I discuss the question of how the use of contractual control mechanisms 
may evolve during partner selection as a result of prior experience, trust, and 
organizational learning. In this subchapter, I illuminate the transaction context that a 
buyer is exposed to. I focus on the buyer’s perceived environmental uncertainty with 
respect to the amortization of sustainable investments and with respect to the 
development of governmental regulations. I also focus on the perceived supplier’s 
behavior uncertainty about the reliability of the supplier’s own voluntary sustainability 
reporting.  

Behavior uncertainty (section 4.2.1) is a characteristic of human nature and perceived 
environmental uncertainty (section 4.2.2) is generally regarded as a key transaction 
characteristic. Both precede typical potential control problems and hence increase the 
value of search efforts (Dekker, 2004; Huber, 1991; Williamson, 1985). Moreover, 
sustainability reporting presumes institutionalized high output measurability of the 
supplier’s sustainability impact (e.g., CO2 emissions in gram/km for cars) and easy 
task description (e.g., the adaption of pre-formulated codes of conduct from the chosen 
sustainability guidelines). As a further relevant transaction characteristic I incorporate 
sequential interdependence in the analysis. Sequential interdependence is a variant of 
task interdependence and reflects the supplier’s perceived behavior uncertainty in view 
of the provision of reliable information.  
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4.2.1 Voluntary sustainability reporting 

The reliability of sustainability reporting is relevant to obtain a “true and fair view” 
(Hahn & Kühnen, 2013, p. 11) about the buyer’s sustainability performance. Basically, 
the GRI guidelines imply that sustainability reporting represents a balanced view of 
both positive and negative aspects of a company’s performance (GRI, 2011). However, 
it has been criticized that corporate sustainability reports tend to be biased positively to 
improve the firm’s reputation and legitimacy (Archel, Husillos, Larrinaga, & Spence, 
2009; Hahn & Kühnen, 2013; Holder-Webb, Cohen, Nath, & Wood, 2009). This 
tendency has continued in research; only a few studies exist about the disclosure of 
negative aspects in sustainability reports (Criado-Jiménez, Fernández-Chulián, 
Husillos-Carqués, & Larrinaga-González, 2008; Hahn & Lülfs, 2014; Reimsbach & 
Hahn, 2013).  

In the following, I develop the hypotheses that in my study partner experience refers 
to the supplier’s provision of ecological information and social information (i.e., 
sustainability reporting) and the reliability of this information (H1a-H1e). I call 
attention to the underlying coordination problem, to the measurement of reliable 
information provision, and to the role of other stakeholders besides the supplier. 

The lack of reliable sustainability reporting reveals an interfirm coordination problem. 
A frequent antecedent of potential coordination requirements is task interdependence 
or, similarly, sequential interdependence (Gulati & Singh, 1998). In a typical buyer-
supplier arrangement, sequential interdependence implies that (green) value creation 
refers to the quality of technical and administrative coordination mechanisms between 
both parties (Borys & Jemison, 1989; Gulati & Singh, 1998; Thompson, 1967). 
Applied to my study, this involves a common sustainable production philosophy and 
respective product specifications that necessitate the supplier’s provision of 
sustainability information along with physical product delivery (Borys & Jemison, 
1989). In this study I assume that sequential interdependence refers to interfirm 
information exchange and not to the physical provision of the underlying product. 
Information provision is considered as an equally important coordination requirement 
in reducing task complexity besides the adaption of activities to each other (Gulati 
& Singh, 1998; Håkansson & Lind, 2004; White & Lui, 2005).  

By focusing on interfirm information exchange, I elaborate on the contribution of 
Tomkins (2001). Tomkins (2001) mentions that besides the content of information 
both the technical quality and the reliability of the information itself must be 
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considered when examining the association between information and trust in view of 
the design of control structures. However, he takes the quality and the reliability 
dimensions as given but acknowledges that in practice, the role of accounting is to 
identify and apply “the technically most reliable forms of measurement” (Tomkins, 
2001, p. 172). The improvement of the quality of information is the central aim of 
integrated reporting suggested by the IIRC that imposes guiding principles with regard 
to the content elements of the integrated report. One guiding principle requires 
“reliability and completeness” (IIRC, 2013, p. 5), which means that an integrated 
report should include both positive and negative matters in a balanced way. 

I measure the reliability of sustainability reporting via the construct sequential 
interdependence. As stated, sequential interdependence, or serially arrayed activities, 
is a variant of task interdependence (Gulati & Singh, 1998) that may relate more to 
interfirm collaboration and therefore to type 2 information in Tomkin’s (2001) 
information classification.29 In this study I focus on the information provision itself, a 
characteristic that is primarily associated with type 1 information (Tomkins, 2001). 
Moreover, I associate the reliability of information provision according to the GRI 
guidelines with the information characteristics of completeness, sufficiency, and 
creditability that are reflected in the indicators of the respective construct measure 
(Huber, 1991). 

Finally, Laufer (2003) emphasizes the necessity of stakeholder engagement to enhance 
the reliability of sustainability reporting. This is in line with Bebbington & Thomson 
(2013) and Rodrigue, Magnan, & Boulianne (2013) who link the reliability of 
reporting with the intensity of stakeholder engagement. In my study, I assume that a 
buyer’s engagement involves including capability-related criteria in the selection 
process and obtaining supplier comparison information, so the buyer does not rely 
exclusively on partner experience about sustainability reporting. I also specify a 
control variable stakeholders apart from suppliers that influence both partner 
experience and the information constructs.  

To summarize, in my study, the reliability of sustainability reporting is associated with 
the perceived supplier’s behavior uncertainty (Ding et al., 2013): The provision of 
sustainability information reveals the supplier’s sustainability performance that tends 

                                              
29 Tomkins (2001) suggests an inverted U-shaped relationship between trust and information as a 

relationship matures. Based on the work of Luhmann (1979), he differentiates between two types of 
information content: Type 1 is associated with information about competence and about integrity; 
type 2 relates to information about how to collaborate.  
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to be biased (Hahn & Kühnen, 2013). The construct sequential interdependence 
indicates the perceived supplier’s behavior uncertainty with respect to reliable 
reporting and is measured by the information characteristics completeness, sufficiency, 
and creditability (Huber, 1991). Hence, sequential interdependence guides the buyer’s 
partner experience that is a basis for the design of governance mechanisms and for 
decisions about further collaboration with prior partners while ecological information 
and social information serve as control variables. Accordingly, partner experience 
about the reliability of the supplier’s sustainability reporting is an antecedent of 
partner selection (Seuring, 2013; Seuring & Müller, 2008b) Thus, I hypothesize 
(Figure 3):  

HYPOTHESES 1a-1e (H1a-H1e). Partner experience is positively associated with the 
supplier’s voluntary provision of ecological information and social information 
mediated by the reliability of the sustainability reporting (sequential interdependence). 

 

Figure 3: Voluntary sustainability reporting 

4.2.2 Perceived environmental uncertainty 

Earlier studies obtained mixed results when testing empirically the relationship 
between perceived environmental uncertainty and partner search efforts that 
sometimes encompasses the constructs supplier search time and supplier evaluation 
(Dekker & Van den Abbeele, 2010). While Blumberg (2001) finds a positive 
(negative) association between external (internal) environmental uncertainty and 
search effort, Dekker & Van den Abbeele (2010) find a positive association between 
uncertainty and search time, while the relationship between uncertainty and supplier 
evaluation is insignificant in their study. In the following, I discuss the findings of 
Blumberg (2001) and develop the hypothesis about a positive association of both 
perceived internal external environmental uncertainty and perceived external 
environmental uncertainty and partner selection (H1f). 
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Unpredictable changes in the external environment (e.g., change of government and 
new alignment of environmental policy) regularly offer a potential for opportunism in 
interfirm collaborations (Blumberg, 2001, Dekker, 2008). One solution to absorb 
perceived external environmental uncertainty is to collect information extensively to 
make a solid partner choice. In their conceptional model, for example, Cousins, 
Lamming, & Bowen (2004) suggested a supplier initiative that involves establishing a 
management information system for tracking environmental data when perceived 
potential losses might be high in the face of institutional, technological, and strategic 
exposure to uncertainties. As I mention in the introductory words of this section, 
empirical evidence has been found for increasing partner search efforts in the presence 
of perceived external environmental uncertainty in order to satisfy the resulting 
demand for information (Blumberg, 2001). 

Perceived internal environmental uncertainty can be associated with the firm’s ability 
to assess the competence and qualities of a potential partner, i.e., their ability to 
process information during the selection procedure (Blumberg, 2001). Blumberg 
(2001) provides empirical support that high internal uncertainty is associated with low 
monitoring capabilities for evaluating information. The absence of internal information 
processing capabilities would reduce partner search efforts (Blumberg, 2001). In my 
study, I associate perceived internal environmental uncertainty with sustainable 
activities of the firm and I assume that firms have appropriate information processing 
resources to impose comprehensive capability-related selection criteria. By gathering 
information about a supplier’s technological capabilities, their sustainability 
performance, and their ability to develop sustainable products during partner search, a 
firm might be able to mitigate perceived internal environmental uncertainty, e.g., 
about the amortization of sustainable investments. This selection procedure would 
further contribute to safeguarding the legitimacy of their activities (Foerstl, Reuter, 
Hartmann, & Blome, 2010). Further support for my argument is provided by Inkpen 
& Currall (2004) who propose that before establishing new joint ventures, each partner 
assesses the other’s competence and controls each other subsequently via contracts and 
monitoring mechanisms because of the initial lack of knowledge of each other’s skills 
and the initial absence of trust. 

In sum, in this study I argue that partner selection intends to mitigate (anticipated and 
unpredictable) perceived environmental uncertainties by collecting and processing 
information about potential suppliers. Partner selection supports the role of 
information as an alternative uncertainty absorption mechanism to trust (Chenhall & 
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Morris, 1986; Dekker & Van den Abbeele, 2010; Tomkins, 2001). Firms that face a 
performance risk triggered by uncertainties regarding sustainability activities are likely 
to have a greater need for an extensive partner evaluation during partner search and for 
learning about designing contractual control mechanisms (Dekker, 2008; Ding et al., 
2013; Foerstl et al., 2010; Pondeville et al., 2013; Sharfman et al., 2009). Hence, I 
formulate the following hypothesis: 

HYPOTHESIS 1f (H1f). Perceived environmental uncertainty is positively associated 
with partner selection. 

4.3 Learning mechanisms 

In this subchapter, I develop the hypotheses that I associate with learning spillovers 
from experience (section 4.3.1), specific learning from experience and trust (section 
4.3.2), partner selection and trust (section 4.3.3), and searching for information 
(section 4.3.4).  

4.3.1 Learning spillovers from experience (mechanism #1) 

Mechanism #1 (Figure 4) refers to a direct effect of partner experience on the use of 
contractual behavior control and outcome control mechanisms (H2a, H2b) that 
represents learning spillovers from experience. Prior studies obtained mixed results on 
learning spillovers from experience about previous partners with respect to the 
underlying transaction characteristics and the subsequent contract details, and with 
regard to learning spillovers to contracts with prior partners or with new partners (e.g., 
Dekker, 2008; Mayer & Argyres, 2004; Ryall & Sampson, 2009). Three studies shall 
exemplify support for a hypothesis about increasing contract details. 
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Figure 4: Learning spillovers from experience (mechanism #1) 

First, Dekker (2008) find, when modeling experience as a moderating variable, that the 
effect of task interdependence is larger on the use of governance mechanisms than the 
observed direct effect without such a specification. He refers to familiarity from prior 
ties as an explanation for this finding that facilitates incorporate first-hand experience 
about the coordination of tasks in subsequent contracts (Poppo & Zenger, 2002). His 
findings indicate that partner experience complements the use of formal governance 
mechanisms for mitigating coordination problems.  

Second, Ryall & Sampson (2009) provide empirical evidence that experience from 
prior deals yields more detailed, customized contracts with the same and with new 
partners (see also Poppo & Zenger, 2002). They control for various variables and 
observe that firms with prior relationships with any partner are also more likely to 
include monitoring mechanisms in new contracts with previous and new partners.30 In 
view of transaction characteristics, learning-by-doing would apply with regard to 
outcome specifications but not with respect to property rights over specific 
technologies. This is in line with prior studies indicating that partner experience 
complements formal governance mechanisms for managing coordination requirements 

                                              
30 They find that elaborated contract details are more likely with prior partners (for empirical evidence, 

see also Argyres, Bercovitz, and Mayer, 2007). 
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and substitutes formal control mechanisms for managing appropriation concerns (e.g., 
Dekker, 2008; Gulati, 1995a). 

Third, Mayer & Argyres (2004) suggest that obtained knowhow about potential 
hazards in the relationship might enter in the design of future contracts with other 
partners. However, they primarily observe in their case study that neither of the 
participants reported about learning spillovers of contracting experience with various 
suppliers nor about intra-firm learning in the sense of internal knowledge-sharing 
regarding contracting experience. The latter first occurs when a new manager makes 
use of such spillovers.31 The managers explain these only marginal spillovers of 
contracting knowledge by the extreme time pressure in their industry and the nature of 
software development that is focused primarily within the firm, implying little need for 
contracting. In sum, Mayer & Argyres (2004) do not refute spillover effects and 
conclude that learning to contract might be rather partner-specific, incremental, and 
local (Gulati, 1995a; Zollo & Winter, 2002). 

In sum, these studies mainly suggest that knowledge about contractual control design 
has been obtained due to learning spillovers from any previous partners and enters into 
subsequent contracts. It supports the understanding in favor of contracts representing 
repositories of knowledge independent of potential emerging relational mechanisms, 
i.e., trust or reputation effects (Mayer & Argyres, 2004; Vanneste & Puranam, 2010).  

I consider partner experience about voluntary sustainability reporting of previous 
suppliers as both a source of general knowledge about supplier behavior (H2a, H2b, 
H2c) and as a source of supplier-specific information (H3a). In this section, I 
hypothesize that learning spillovers from experience refers to generating and applying 
general knowledge when drafting control mechanisms according to sustainability 
criteria in new contracts (H2a, H2b). These contracts represent condensed, generalized 
partner knowledge about the “rules of the game” in the industry. In my study these 
rules say that the GRI guidelines are the quasi-standard regarding voluntary 
sustainability reporting. A further characteristic involves the partner experience that 
sustainability reporting tends to throw a positive light on the suppliers (Hahn 
& Kühnen, 2013). That is, contracts must be adapted to counter “too positive” 
reporting. 

                                              
31 This indirect learning from other organizational units is referred to as vicarious learning or 

knowledge transfer (Argote and Miron-Spektor, 2011; Argote and Ingram, 2000; Bandura, 1997). 
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Furthermore, if I involved a time dimension, I would hypothesize that learning 
spillovers from experiences are associated with an initial use of contractual control 
mechanisms that buyers impose before they start searching for new partners, that is, 
independent of relational mechanisms (i.e., trust and reputation) with previous 
suppliers and independent of a specific potential supplier. These control mechanisms 
would then represent expectations about sustainability criteria to be fulfilled by 
potential suppliers and may be understood as pre-selection according to initial 
requirements. To conclude, I formulate the following hypothesis: 

HYPOTHESES 2a/b (H2a, H2b). Partner experience about supplier’s sustainability 
reporting is positively associated with the use of contractual behavior and outcome 
control mechanisms. 

4.3.2 Learning from experience and trust (mechanism #2) 

This section begins with a typology of supplier information (subsection 4.3.2.1). This 
is relevant to assign distinctive information constructs to their respective learning 
mechanisms (Dekker & Van den Abbeele, 2010). Next, the path that I associate with 
(supplier-) specific learning from experience and the use of contractual control 
mechanisms (mechanism #2) comprise several subsequent individual effects (Figure 
5). I assess these effects by formulating four hypotheses (H3a, H3b, H3c, and H3d): 
First, I develop the hypotheses with regard to an effect of partner experience on 
supplier-specific information (subsection 4.3.2.2) and with regard to an effect of this 
information type on contractual trust (subsection 4.3.2.3). Finally, I suggest a potential 
effect of contractual trust on contractual behavior control and on outcome control 
mechanisms. As the latter two hypotheses overlap with those in mechanism #3, I 
assess them in the next section (subsection 4.3.3.3).  
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Figure 5: Learning from experience and trust (mechanism #2) 

4.3.2.1 Supplier information 

I distinguish between two types of supplier information before presenting the 
respective hypotheses of mechanism #2 in this section and of mechanism #4 (section 
4.3.4). I follow Dekker & Van den Abbeele’s (2010) typology of supplier information 
which differentiates between supplier-specific information and supplier comparison 
information. This differentiation in two information dimensions has its roots in 
Tomkins (2001). 

Supplier-specific information 

Supplier-specific information involves information about the supplier’s processes and 
technologies; it also involves information about cooperation with the supplier and 
consequently, about expected mutual dependencies.32 Similarly, Blumberg (2001) who 
suggests explaining search behavior with transaction costs theory, observes that search 
behavior is associated with the volume of the transaction, relation-specific 
investments, and dependency that may trigger a potential control problem. In my study 
the prior supplier’s idiosyncratic ecological and social investments in the context of the 
relationship to the buyer reflect both the supplier’s dependence and the supplier’s 

                                              
32 Cooperation and mutual dependence are sometimes used as two distinct constructs of supplier-

specific information (Dekker and Van den Abbeele, 2010). 



Hypothesized mechanisms during supplier selection 

50 

technology adaptiveness to the buyer’s needs, i.e., these investments are intended to 
achieve the double bottom line criteria. This also implies an adaptation of the 
supplier’s management methods to cooperate effectively (Dekker, 2008). It may, in 
turn, increase the buyer’s dependence on the expertise of a specific supplier to achieve 
its own sustainability goals (Li & Rowley, 2002). 

Learning to contract and learning to collaborate from prior experience via repeated 
interactions is largely partner-specific (Mayer & Argyres, 2004; Reuer, Zollo, & 
Singh, 2002; Vanneste & Puranam, 2010; Zollo & Winter, 2002) and provides firms 
with internal first-hand information rather than during the search process (Dekker 
& Van den Abbeele, 2010; Ding et al., 2013; Huber, 1991). Hence, for simplicity, I 
assume that supplier-specific information is solely obtained from prior partner 
experience and not during the search process. 

Supplier comparison information 

By providing a more detailed classification Dekker & Van den Abbeele (2010) further 
argue that supplier comparison information and supplier-specific information are 
distinct because of their relation to distinct learning processes, the timing of 
information acquisition, and the nature of the information. In terms of distinct learning 
processes, I obtain empirical support for my assumption by Dekker & Van den 
Abbeele (2010) who observe that supplier comparison information relates more likely 
to searching for information and supplier-specific information tends to relate to 
learning from experience though they also observe that rather general cooperation and 
dependence information is also obtained by searching. Regarding the timing of 
information acquisition in my study, supplier comparison information is knowledge 
generated primarily from searching for information during the partner selection 
process. Accordingly, supplier comparison information is gathered before a specific 
supplier is chosen and is obtained mainly from publicly available information 
(Tomkins, 2001). This may be facilitated when integrated reporting becomes 
established because it requires the presented information to be consistent over time and 
comparable with that of other organizations (IIRC, 2013). 

Supplier comparison information beyond cost–benefit comparisons of the tenders from 
different suppliers is information that signals potential suppliers’ performance on the 
buyer’s transaction criteria and facilitates an adequate partner choice (Dekker & Van 
den Abbeele, 2010). In particular, it involves information about transaction 
characteristics like relative market positioning of suppliers and technological 
capabilities of potential suppliers. In my study it refers to the availability of suppliers 
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with comparable products (Anderson & Dekker, 2005). Supplier comparison 
information also involves information about the suppliers’ values, integrity, and ethics 
(Blumberg, 2001; Emden, Calantone, & Droge, 2006; Tomkins, 2001) that I associate 
with the supplier’s relative ecological and social performance. Finally, supplier 
comparison information may be also obtained from third parties including industry 
peers (Rodrigue et al., 2013); I take this into account by specifying a respective control 
variable (subchapter 4.5).  

4.3.2.2 The effect of partner experience on supplier-specific information 

I now turn to the hypotheses development in this section. I start with providing 
arguments for a positive association of partner experience and first-hand supplier-
specific information (H3a). Various studies exist about the relevance of prior 
experience with business partners as a source of unique knowledge accumulation about 
that partner. I review a few studies, provide some advantages of first-hand supplier-
specific information and finally formulate a hypothesis associated with partner 
experience driven by the supplier’s sustainability reporting that accumulates to specific 
information about the supplier’s sustainability activities. 

In recent studies empirical evidence is found that firms with more prior experience 
possess more first-hand supplier-specific information about the partner’s reliability, 
behaviors, competencies, systems, and processes (Dekker & Van den Abbeele, 2010; 
Gulati & Singh 1998; Mayer & Argyres, 2004). Partner-specific learning generates 
knowledge about transaction features, each other’s idiosyncrasies, and generates a 
better understanding of the partner’s capabilities and needs (Argyres et al., 2007). In an 
alliance context, past partners are likely to possess specific, idiosyncratic skills and 
capabilities and are therefore preferred in the partner choice for a new collaboration 
(Barney, 2012; Li & Rowley, 2002). Moreover, when partners learn to collaborate, 
they often develop relationship-specific routines to guide their interactions (e.g., 
Gulati, 1995b; Gulati & Gargiulo, 1999). Consequently, the costs of switching to a 
new partner rise because partner-specific learning itself is considered to be a source of 
relation-specific investment (Argyres et al., 2007; Reuer et al., 2002).  

In view of the advantages, I suggest that partner experience from prior collaboration 
and repeated interactions over time induces learning about the idiosyncrasies of 
partners. The obtained knowledge represents unique first-hand partner-specific 
information about the partner’s reliability and competence (Blumberg, 2001; Dekker, 
2008; Gulati & Gargiulo, 1999). One consequence of such “social embeddedness” 
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(Blumberg, 2001, p. 330) is that firms differ in their information base and their 
abilities to gather information (Blumberg, 2001).33 Accordingly, maintaining a 
network with suppliers and other business partners implies a generally better 
information base about the partner than firms with “a peripheral network position” 
(Blumberg, 2001, p. 337). The first-hand information is efficient and effective because 
it is costless, preferred to second-hand information, it prevents jeopardizing future ties, 
and is associated with likely trustworthy behavior due to socially intertwined partners 
(Ding et al., 2013; Granovetter, 1985; Gulati, 1995b). Moreover, such in-depth 
information can be obtained only partly during the search process via gathering 
supplier comparison information and, in line with transaction costs theory, such 
information can be foreseen only to a limited extent. The study of Dekker & Van den 
Abbeele (2010) supports this view. They find empirical evidence that prior experience 
is more likely related to supplier-specific information than to supplier comparison 
information (Dekker & Van den Abbeele, 2010).  

In sum, learning from experience generates both partner-specific knowledge and 
general knowledge which facilitates cost-efficient control design (Dekker & Van den 
Abbeele, 2010). The general knowledge gained, allows similar aspects to be 
transferred to contracts with other partners (section 4.3.1) and to adapt partner 
selection (subsection 4.3.3.1). I hypothesize that general insights about corporate 
sustainability reporting contribute to meeting current information needs for contractual 
control design and also for the choice of capability-related criteria for partner selection 
(H2a, H2b, H2c). Moreover, in this subsection I argue that partner-specific learning 
from experience is generally abstracted from the search process. This information 
source results as a by-product from collaboration or maintaining networks and is not 
motivated directly by a current need for information when searching for partners 
(Blumberg, 2001; Dekker & Van den Abbeele, 2010).  

In my study partner experience refers to the voluntary provision of sustainability 
information that is gained from regular information exchange during collaboration and 
from supplier’s sustainability activities. I hypothesize that partner experience about 
corporate sustainability reporting is associated with gaining first-hand supplier-specific 
information about the supplier’s degree of investment in the relationship, about the 
supplier’s adaptation of management methods to collaborate effectively, and about the 

                                              
33 Blumberg (2001) describes social embeddedeness as “the position of the co-operating firms in a 

social structure formed by other firms, which are partners, customers, suppliers, or competitors” 
(Blumberg, 2001, p. 330). 
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supplier’s dependence (Blumberg, 2001; Mayer & Argyres, 2004). It may contribute to 
reducing the information asymmetry about potentially biased sustainability reporting, 
thereby mitigating or revealing the supplier’s behavior uncertainty (Mayer & Argyres, 
2004; Tomkins, 2001). Hence, for the buyer, the supplier’s idiosyncratic investments 
and the adaptation of management methods safeguard the contractual agreements.34 
From these arguments I formulate the following hypothesis:  

HYPOTHESIS 3a (H3a). Partner experience about supplier’s sustainability reporting 
is positively associated with the accumulation of first-hand supplier-specific 
information. 

4.3.2.3 The effect of supplier-specific information on contractual trust 

I will address the void of investigating the consequences of evolving trust on learning 
mechanisms and contract details that has been described by various scholars (Argyres 
et al., 2007; Dekker & Van den Abbeele, 2010; Mayer & Argyres, 2004; Vanneste 
& Puranam, 2010). In the following, I explain why I hypothesize that supplier-specific 
information is negatively associated to contractual trust in my study (H3b).  

As the starting point of my argumentation, I refer to Tomkins’ (2001) dynamic view of 
the interrelation of information and trust during the life cycle of a relationship. At the 
early stage of relationship development (at the screening stage or at the exploratory 
stage), trust is at a low level and information requests from both partners satisfy initial 
uncertainties. The provision of information, in turn, enhances trust implying a positive 
association between information and trust. When the relationship becomes established 
at the commitment stage, trust reduces the uncertainty associated with the relationship 
and therefore the need for information. In contrast, increasing information requests at 
this stage may signal a lack of trust due to prior relationship experience. Tomkins 
(2001) argues that information and trust interrelate in their function as alternative 
uncertainty absorption mechanisms. Moreover, trust is contextually dependent on the 
maturity of the relationship: At early relationship stages the interrelation is 
complementary; at later stages it is substitutive. Consequently, Tomkins’ (2001) 
association between trust and information over the life cycle of a relationship can be 
characterized by an inverted U-shaped relationship.  

                                              
34 However, it creates a hold-up problem for the supplier simultaneously (Mayer and Argyres, 2004; 

Williamson, 1985). 
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Next, I describe in detail the relationship stages and the role of trust and information as 
alternative uncertainty absorption mechanism in view of my study. At commitment 
stage less information might be requested by a firm to sustain the relationship and to 
keep trust. In contrast, a negative association between information and trust may on the 
one hand imply that the firm’s requests to a specific supplier for more information 
signal a lack of trust. Partner experience is associated with generating first-hand 
supplier-specific information that facilitates the detection of adverse, trust-reducing 
behavior. In my study an increased need for information is associated with negative 
partner experience related to information reliability and the quantity of sustainability 
reporting. On the other hand, a negative association between information and trust 
might derive from the supplier’s idiosyncratic investments and the adaption of 
management methods that serve as safeguards and that signal continuity. These 
activities support the supplier’s commitment that sustainability information can be 
provided adequately.35 That is, these activities contribute to absorbing the perceived 
supplier’s behavior uncertainty about the provision of sustainability information; 
consequently less trust is needed as a control device (Tomkins, 2001).  

Conversely, a positive relationship between supplier-specific information and 
contractual trust would imply that the relationship has not matured so far and 
additional information would enhance trust (Tomkins, 2001). Relation-specific, 
idiosyncratic investments that facilitate sustainable production, the adaptation of 
management methods by the supplier, and the supplier’s dependency on the buyer for 
goal achievement may then enhance the buyer’s contractual trust at the screening and 
exploratory stages (Tomkins, 2001). Further support for a positive association relies on 
the game theory approach about repeated interactions by Buskens & Raub (2002) and 
the empirical analysis of Buskens et al. (2003). These scholars discuss the concept of 
dyadic embeddedness that “includes past experiences with each other and expectations 
about the continuation of the relation in the future” (Buskens et al., 2003, p. 111). 
Accordingly, they describe a backward and forward looking perspective regarding 
determinants that contribute to trust building. They argue that the buyer’s information 
about a supplier obtained by learning from prior experience is associated with a gain 
in trust. Looking forward, both parties are interested to perform well to maintain 
trustworthy behavior for the current transaction to keep in the business. 

                                              
35 Poor supplier commitment is identified as an external barrier for organizations to implement green 

supply chain management (Walker, Di Sisto, and McBain, 2008).  
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I conclude that in my study contractual trust is negatively and unidirectionally 
associated with supplier-specific information. The average length of the relationships 
in the sample (15 years) indicates that buyers and suppliers are, on average, in an 
established relationship at the commitment stage. I further assume from empirical 
evidence of biased sustainability reporting (Hahn & Kühnen, 2013; Seuring & Müller, 
2008b) that increased requests for supplier-specific information are associated with a 
lack of contractual trust. Moreover, I assume a unidirectional relationship between 
supplier-specific information and contractual trust because at the time of the supplier 
selection process, supplier-specific information is assumed to be present from prior 
partner experience. It has been argued that such information can hardly be gained 
during the search process (Dekker & Van den Abbeele, 2010). Hence, I dispense with 
modeling a reciprocal relationship between contractual trust and supplier-specific 
information. To sum up my arguments, I finally hypothesize in line with Tomkins 
(2001):36 

HYPOTHESIS 3b (H3b). Supplier-specific information is negatively associated with 
contractual trust in the commitment stage of a relationship. 

4.3.3 Partner selection and trust (mechanism #3) 

In this section, I describe the path of mechanism #3 (Figure 6) that involves four 
hypotheses (H2c, H3f, H3c, and H3d): First, the path involves a spillover effect from 
partner experience on the extent of partner selection (subsection 4.3.3.1). Moreover, I 
suggest a positive association between partner selection and contractual trust 
(subsection 4.3.3.2). Finally, I link the drivers of contractual trust from mechanism #2 
and mechanism #3 with the use of contractual outcome control and behavior control 
mechanisms (subsection 4.3.3.3). 

                                              
36 My hypothesis also addresses the critique that prior interactions serve as a proxy for trust, implying 

prior partners are more trustworthy and preferable to new partners in the sense that one has adequate 
information to predict future behavior. In the R&D alliance context, prior experience may imply full 
information about the other partner that facilitates opportunistic behavior and the appropriation of a 
partner firm’s core technologies (Li, Eden, Hitt, and Ireland, 2008). 
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Figure 6: Partner selection and trust (mechanism #3) 

4.3.3.1 The effect of partner experience on partner selection 

Earlier studies found mixed results when investigating the association of prior partner 
experience and partner selection. On the one hand, they provide empirical evidence for 
a negative effect between prior experience and partner search (Blumberg, 2001; 
Dekker, 2008; Dekker & Van den Abbeele, 2010). In these studies, a search effort is 
associated strongly with the time dimension; search effort relies on overall search time 
and the time invested to select a partner according to specific criteria. On the other 
hand, Ding et al. (2013) observe that prior ties would increase the usage of selection 
criteria that are associated with a common culture and common values.37 Moreover, 
when exposed to transaction risks that result from high task interdependence and a 
broad transaction scope, firms use in particular trust-related selection criteria with 
elements of competence trust and goodwill trust and also reputation-related selection 
criteria to find a partner (Ding et al., 2013). Finally, Buskens et al. (2003) also find 
empirical evidence that the extent of social embeddedness due to prior experiences 
affects partner selection decisions. In particular, when a large damage potential is 

                                              
37 Ding, Dekker, and Groot (2013) also state that upcoming trust from prior ties would make selection 

criteria less important without further pursuing this issue. 
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experienced, the product quality is assigned more weight than the product price when 
selecting partners.38 

I incorporate these mixed findings in my analysis by assuming a direct effect primarily 
driven by general learning spillovers from partner experience on partner selection 
(H2c) that I discuss in this subsection. I also assume an indirect effect between partner 
experience on partner selection via supplier-specific information and contractual trust 
(H3a, H3b, H3e) when I assess the reciprocal relationship in my study (subchapter 
4.4). By involving explicitly contractual trust (mechanism #2), I extend the 
explanation of a negative effect between prior experience and partner search in 
previous research (Dekker, 2008; Dekker & Van den Abbeele, 2010).  

In view of the assumed direct effect (H2c), I remember that in my study the buyer’s 
partner experience is associated with the supplier’s provision of sustainability 
information and the information reliability. The information transfer is associated with 
the risk of a coordination problem because voluntary sustainability reporting tends to 
be biased (Hahn & Kühnen, 2013). Consequently, firms tend to expand the partner 
evaluation during partner search when experiencing uncertainties regarding supplier’s 
sustainability activities (Huber, 1991). Hence, I assume that as a result of learning 
spillovers from prior partner experience, firms impose technological, capability-
related selection criteria. Moreover, the damage potential (e.g., product boycotts) 
indicates the relevance of the coordination problem: E.g., damage may result from 
insufficient information about child labor in the textile and clothing industry that can 
be associated with adverse effects on reputation and legitimacy.  

The coordination problem and the resulting damage potential may imply that the buyer 
demands guarantees that the product is satisfactory, requires additional safeguards, and 
requires pursue a common culture and common values (Ding et al., 2013, Moeller, 
2010). This implies that the (information and product) quality dimension is assigned a 
higher weight than the price dimension in evaluating the attractiveness of suppliers 
(Buskens et al., 2003). This is in line with my focus on non-economic dimensions in 
partner selection when operationalizing the triple bottom line approach (Seuring, 
2013; Seuring & Müller, 2008b): Once a minimum level of product quality is 
guaranteed, in my study represented by contractually imposed minimum standards 

                                              
38 According to Buskens et al. (2003), “damage potential includes the importance of the product and 

the potential losses for the buyer” (Buskens et al., 2003, p. 114) due to inferior product quality. 
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regarding ecological and social criteria or by a pre-selection due to prior experience, 
the price or the economic dimension becomes relevant as a selection criterion.  

Imposing such minimum standards in combination with the choice of capability-
related selection criteria characterizes a reactive, risk-oriented sustainability strategy. 
Imposing these criteria for partner selection may suffice to mitigate potential 
ecological and social transaction risks and facilitate the reliable provision of 
standardized information about the supplier’s sustainability performance (Paulraj, 
2011). To summarize these arguments, I formulate the following hypothesis: 

HYPOTHESIS 2c (H2c). Partner experience about supplier’s sustainability reporting 
is positively associated with partner selection. 

4.3.3.2 The effect of partner selection on contractual trust 

I assume both a substitutive and a complementary relationship between partner 
selection efforts and contractual trust (H3e, H3f) in the form of a reciprocal 
relationship (subchapter 4.4). In this subsection, I suggest that during partner 
selection, a weak form of buyer’s trust evolves due to the supplier’s capability 
promises (H3f). Trust that builds on keeping promises is associated with contractual 
trust (Sako, 1992). The belief in keeping promises can be also associated with 
developing “ex ante trust” (Puranam & Vanneste, 2009, p. 12) that may evolve to 
other, stronger types of trust in the relationship once it is formed (Sako & Helper, 
1998).  

I provide two lines of argumentation from prior studies for the hypothesis of 
developing contractual trust during partner selection. First, a transaction context that 
is characterized by high output measurability, easy task description, and medium 
uncertainty limits the role of trust as a control mechanism to the selection phase 
because institutionalized measurement (e.g., by the GRI guidelines) facilitates the 
gathering of information about the sustainability impact of firms (e.g., emissions, 
working hours) and this obviates strong forms of trust as a control device at later 
relationship stages (Langfield-Smith & Smith, 2003; Ouchi, 1979; Van der Meer-
Kooistra & Vosselman, 2000). Such a bureaucracy-based control pattern involves 
comprehensive capability-related selection criteria and the choice according to these 
criteria contributes to developing contractual trust in the supplier’s promises (Caglio 
& Ditillo, 2008; Ding et al., 2013; Langfield-Smith & Smith, 2003). Additional 
support for this argumentation is given by Dekker (2004) and Dekker (2008), who 
argue that the supplier’s potential capabilities may enhance the development of trust. I 
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intend to contribute to this line of argumentation by providing additional empirical 
evidence. 

Buskens et al. (2003) provide an alternative argument for trust building during partner 
selection. They argue that a buyer faces information asymmetries at the moment of 
supplier selection. Then, the buyer is actually obliged to trust the supplier’s promises. 
Similar to the issue of unobservable product quality and the associated adverse 
selection problem in a principal-agent model, the reliability of sustainability reporting 
is hardly observable in advance. By following this argumentation in my study the 
buyer has to trust the supplier that sustainability information requirements will be 
fulfilled honestly and that the supplier will behave as promised. However, ex post 
observations reveal that sustainability reporting tends to be biased (Hahn & Kühnen, 
2013). To minimize obliged trust an intensive partner selection process can serve to 
identify suppliers that can be trusted (Hitt, Dacin, Levitas, Arregle, & Borza, 2000; 
Langfield-Smith & Smith, 2003; Moeller, 2010; Van der Meer-Kooistra & Vosselman, 
2000).  

My hypothesis that partner selection efforts are the source of contractual trust relies 
primarily on the capability argument because my theoretical foundation relies on 
transaction costs theory and I restrict my analysis to the buyer’s side. That is, potential 
(exchange) hazards originating from perceived environmental uncertainty (H1f) and 
the partner experience of biased sustainability reporting (H2c) may imply that the 
intensity of partner selection efforts increases (Blumberg, 2001; Dekker, 2004; Dekker 
& Van den Abbeele, 2010; Hitt et al., 2000). By establishing comprehensive selection 
criteria, the buyer takes these potential transaction hazards into account. Selection 
according to these criteria also contributes to the buyer’s belief about the supplier’s 
promised capabilities to produce in a sustainable manner and to fulfill the imposed 
reporting standards. Hence, I formulate the following hypothesis: 

HYPOTHESIS 3f (H3f). Partner selection according to capability-related criteria is 
positively associated with the development of the buyer’s contractual trust in a 
supplier. 

4.3.3.3 The effect of contractual trust on contractual control mechanisms 

Finally, I assume a substitutive, unidirectional relationship between contractual trust 
and contractual behavior control and outcome control mechanisms (H3c, H3d). My 
lines of argumentation that contractual trust is an alternative control mechanism to 
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formal control mechanisms in the selection phase are based on mechanism #2 and 
mechanism #3 that I summarize briefly.  

First, I align myself with Tomkins (2001) and assume a negative effect of supplier-
specific information on contractual trust at the commitment stage, that is, when the 
relationship has already matured (mechanism #2).39 Learning from experience 
provides the buyer with first-hand supplier-specific information about sustainability 
activities.40 The provision of sustainability information is often biased (Hahn 
& Kühnen, 2013). Hence, at commitment stage in my study, an increasing demand for 
supplier-specific information is associated with opportunistic behavior on the part of 
the supplier and a subsequent decrease in contractual trust; stricter formal control 
mechanisms may be the consequence (Li, Eden, Hitt, & Ireland, 2008). Conversely, 
the request for little supplier-specific information would imply a trusting relationship 
with a specific supplier, implying less need for contractual control mechanisms. Given 
the prevailing transaction characteristics that attribute a minor role to trust as a control 
device in advanced relationship stages, I assume a weak form of trust, i.e., contractual 
trust. Moreover, with adequate information provision in a matured relationship 
supplier-specific information may trigger learning to contract that could make 
contractual trust obsolete as fixing mutual expectations about the other’s behavior in 
more contingencies and task descriptions facilitates detailed contractual control design 
(Argyres et al., 2007; Mayer & Argyres, 2004).  

Second, an extensive partner selection process involves generating contractual trust 
that relieves the buyer from drafting excessive contractual control mechanisms 

                                              
39 At early stages of the relationship, the availability of information and control may enhance trust 

(Tomkins, 2001). I exclude this mechanism that implies a positive association between information 
and trust because I assume that prior experience implies a matured relationship. Sometimes prior 
experience in a specific relationship stage is modelled as a moderating variable between control 
problems and control mechanisms (Dekker, 2008). Then, it has been observed mixed effects of 
control problems on the use of governance mechanisms when the respective relationship depends on 
the level of experience (that is associated with familiarity). Partner experience in my study is based 
on information exchange and I associate the request for information as a lack of trust that implies a 
greater need for formal control mechanisms (Tomkins, 2001). 

40 Sociology scholars (Gulati and Singh, 1998; Gulati, 1995a) argue that familiarity from prior 
repeated interactions breeds trust that diminishes the usage of bureaucracy-based control 
mechanisms (Trust in the sociological view is associated with the expectation of reciprocity). In my 
case, partner experience results from information provision as a by-product from a buyer-supplier 
relationship. I do not assume an intensive collaboration as it is the case during partner development 
and I do not make use of strong forms of trust (e.g., goodwill trust) due the underlying transaction 
characteristics. However, strong forms of trust do not exclude contractual trust. That is, similar to 
the sociological view, less need for information is trust enhancing that would imply a decreased 
need for contractual control mechanisms. 
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(mechanism #3). The buyer believes the promises of the potential partner and develop 
confidence in the supplier’s capabilities (Langfield-Smith & Smith, 2003; Van der 
Meer-Kooistra & Vosselman, 2000). Consequently, this may reduce the need for 
formal governance mechanisms (Dekker, 2004; Dekker & Van den Abbeele, 2010; 
Buskens et al., 2003).  

Recently, some scholars have suggested that contracts serve as a common ground that 
contributes to building trust (Inkpen & Currall, 2004; Vanneste & Puranam, 2010; 
Ryall & Sampson, 2009; Poppo & Zenger, 2002; Li et al., 2008; Argyres et al., 2007; 
Mayer & Argyres, 2004). A contrary standpoint takes the view that the extensive usage 
of formal governance mechanisms due to a lack of trust jeopardizes the relationship 
(Dekker, 2004; Das & Teng, 1998b; Dekker, 2008). These considerations would imply 
a reciprocal relationship between contractual trust and contractual behavior control 
and outcome control mechanisms in my study. However, they refer to the subsequent 
supply chain processes when the collaboration starts (i.e., partner evaluation and 
partner development) and are thus beyond the scope of my model. More specifically, 
from a dynamic point of view the partner selection process is at the early relationship 
phase and I assume this phase ends by concluding a contract with the chosen supplier. 
Concluding a contract represents market clearing in the buyer-supplier market that I 
associate with the model boundary. Accordingly, the model boundary leads me to 
specify a unidirectional relationship between contractual trust and behavior control 
and outcome control mechanisms. 

To sum up, the presence of contractual trust is associated with promising new 
suppliers that may mitigate the need for extensive formal governance mechanisms 
during contract design (mechanism #3). In contrast, I associate the failure of prior 
suppliers in fulfilling promises with the reverse effect on contractual control 
mechanisms (mechanism #2). Alternatively, learning to contract may reduce the need 
for trust as a control device. I explain a unidirectional association by focusing on 
partner selection in my study and not on partner evaluation or partner development. 
Finally, both lines of argumentation lead me to hypothesize:  

HYPOTHESES 3c/d (H3c, H3d). Contractual trust is negatively associated with the 
use of contractual outcome control and behavior control mechanisms during partner 
selection. 
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4.3.4 Searching for information (mechanism #4) 

The path of mechanism #4 involves four subsequent effects (Figure 7). The first effect 
refers to hypothesis H2c and reflects the positive association of partner experience and 
partner selection (subsection 4.3.3.1). Next I assume an effect of partner selection on 
supplier comparison information (H4a). The availability of such information may 
facilitate the design of contractual outcome control (H4b) and behavior control (H4c) 
mechanisms. I summarize the latter three hypotheses (H4a, H4b, and H4c) in this 
single subsection. In view of the learning to contract via the mechanism of searching 
for information I refer to my explanations in the theoretical framework (section 3.2.4). 

 

Figure 7: Searching for information (mechanism #4) 

As a starting point for hypothesis H4a I refer to Dekker (2008) and Dekker & Van den 
Abbeele (2010) who find empirical support for a complementary relationship between 
partner selection efforts and the extensiveness of governance mechanisms. 
Accordingly, they argue that extensive partner search can be considered as a deliberate 
learning process for the buyer that facilitates the design of more elaborate governance 
structures. From a transaction costs perspective, they suggest that the information gain 
contributes to mitigating the incompleteness of formal governance structures. Thereby, 
Dekker & Van den Abbeele (2010) observe that searching for information is primarily 
associated with the acquisition of supplier comparison information: firms acquire 
knowledge “by collecting, evaluating and comparing information about potential 
suppliers and products” (Dekker, 2008, p. 936) and obtain an improved understanding 
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of the transaction context. Accordingly, supplier comparison information refers 
primarily to obtaining external market information about the competitive environment 
of the transaction and the availability of alternative products (Ding et al., 2013). 

Searching for information reduces information asymmetries between partners and 
facilitates drafting more detailed contracts. In my study this is in view of the 
specification of behavior control and outcome control mechanisms according to 
double bottom line criteria (Dekker, 2008; Dekker & Van den Abbeele, 2010; Ouchi, 
1979). Acquiring supplier comparison information about the availability of suppliers 
with comparable, sustainable products and about the market position enables buyers to 
specify and to adapt contractual outcome control mechanisms (H4b) to the particular 
market situation (Dekker, 2008; Dekker & Van den Abbeele, 2010; Huber, 1991). In 
addition, gathering supplier comparison information may also reveal the supplier’s 
technological capabilities and procedures that facilitate the development and 
refinement of control structures by the adaptation of behavior control mechanisms 
(H4c) (Anderson & Dekker, 2005; Dekker & Van den Abbeele, 2010). Accordingly, 
with regard to pursuing a reactive, risk-oriented sustainability strategy to align social 
and environmental standards, these control mechanisms can mitigate potential control 
problems that relate to the buyer’s perceived environmental uncertainty in view of the 
development of governance regulations and in view of the amortization of sustainable 
investments. They also relieve concerns about the perceived supplier’s behavior 
uncertainty about reliable voluntary sustainability reporting. This is relevant because 
inappropriate partner selection may jeopardize the buyer’s objectives to obtain 
legitimacy (Ireland, Hitt, Vaidyanath, 2002).  

To conclude, I follow Dekker & Van den Abbeele’s (2010) model specification and 
assign a mediating effect to supplier comparison information. It is obtained through 
searching for information during partner selection (H4a) and facilitates the alignment 
of contractual control mechanisms according to sustainability criteria (H4b, H4c). 
Hence, I hypothesize: 

HYPOTHESES H2c, H4a-H4c (H2c, H4a, H4b, H4c). Experienced-driven partner 
selection is positively associated with the use of contractual behavior and outcome 
control mechanisms when searching for comparison information. 
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4.4 Reciprocal relationship between partner selection and contractual 
trust 

Earlier studies found empirical evidence for both a substitutive and complementary 
association between trust and partner selection efforts. Incorporating a reciprocal 
relationship between these informal control mechanisms reflects these findings in my 
model (Figure 8). I argue that both directions can be explained by different causes 
(H3e, H3f). By developing hypothesis H3f, I have already presented the 
complementary association (subsection 4.3.3.2). 

 

Figure 8: Reciprocal relationship 

In view of hypothesizing a substitutive association between contractual trust and 
partner selection (H3e), there are arguments that can be assigned to an economic 
stream and to a sociological stream. The economic stream relates to the gathering of 
information about suppliers to alleviate potential transaction risks like opportunism 
(Blumberg, 2001). First-hand supplier-specific information that is obtained from prior 
experience with suppliers reduces the need for searching efforts because the buyer 
favors inertia and preference for known partners that reduces search costs (Blumberg, 
2001; Dekker & Van den Abbeele, 2010). Indeed, Dekker & Van den Abbeele (2010) 
find empirical evidence for a negative effect between prior experience and focused 
partner search because buyers with prior partner experience would spend less time 
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searching. This supports the results of prior studies (e.g., Blumberg, 2001; Dekker, 
2008; Nijssen et al., 2001). 

The sociological stream relates to the argument that familiarity from prior 
collaboration experience breeds trust (Gulati, 1995a). Goodwill trust and competence 
trust in a prior partner would make a new search superfluous and thus reduce search 
costs (Blumberg, 2001; Dekker, 2008; Gulati, 1995a; Buskens et al., 2003).41 
Moreover, sociologists also find a preference for prior, known partners in forming new 
alliances because trust would absorb uncertainty with respect to future behavior 
(Gulati & Gargiulo, 1999). In sum, both streams imply that either information or trust 
would reduce search efforts. 

By involving information, trust, and search efforts in his study, Blumberg (2001) 
discusses arguments of both streams and investigated the role of social embeddeness in 
the partner selection process. He distinguishes between temporal embeddedness from 
prior ties and network embeddedness in an alliance. He finds empirical support that 
learning from experience leads to knowledge accumulation about partners that 
enhances trust. Moreover, Blumberg (2001) also finds empirical evidence that trust 
reduces the costs of searching while third party information from networks have no 
effect. Accordingly, only prior relations contribute to obtaining information about the 
other’s competencies and behavioral attitudes that would facilitate the prediction of 
future behavior.  

I argue that learning from experience generates knowledge that is associated with first-
hand supplier-specific information (H3a). Additionally, I agree with Tomkins (2001) 
and argue that depending on the relationship maturity, this information may enhance 
trust or makes it superfluous. Earlier studies have stated that prior partner experience 
is a source of first-hand supplier-specific information. Information absorbs uncertainty 
and generates trust in early relationship stages that in turn reduces search efforts. In 
this study, however, I assume a negative effect of supplier-specific information on 
contractual trust due to the high average relationship duration (15 years) when the 
relationship is rather at the commitment stage (H3b). I rely on contractual trust in 
keeping promises that is based on reliable information provision from suppliers. With 
regard to empirical evidence about positively biased sustainability reporting (Hahn 

                                              
41 Stronger forms of trust (competence trust and goodwill trust) that may evolve during collaboration 

follow contractual trust (Sako and Helper, 1998). Hence, this trust type can represent trust even 
when the relationship has already matured. 
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& Kühnen, 2013), the association of first-hand supplier-specific information and 
contractual trust must be read conversely in my study: an increased need of first-hand 
supplier-specific information at the commitment stage is associated with a lack of 
contractual trust that in turn increases the need to search for new information about 
potential suppliers (Dekker & Van den Abbeele, 2010; Tomkins, 2001). Hence, I 
assume a negative effect of contractual trust on partner selection independent of the 
relationship stage. Moreover, search effort is considered as a source of transaction 
costs (Coase, 1937) and is the cost- minimizing control solution in the absence of trust 
between prior partners. To conclude, I suggest a second consequence of a supplier-
specific learning effect besides the specification of contractual control mechanisms and 
assume: 

HYPOTHESIS 3e (H3e). The buyer’s contractual trust is negatively associated with 
partner selection. 

Hypothesis H3e opens the possibility of a further mechanism along a path that 
involves the constructs partner experience, supplier-specific information, contractual 
trust, partner selection, supplier comparison information, and contractual behavior 
control and outcome control mechanisms (see Figure 2). It involves three mechanisms 
(specific learning from experience, partner selection and trust, and searching for 
information). Therefore, I consider this path as a composite mechanism and dispense 
with a deeper analysis. 

More important, alternative to a reciprocal relationship when each relationship has a 
different cause, a dynamic view could be incorporated to explain search behavior 
(Forrester, 1961; Lewin & Volberda, 1999; Schwaninger & Grösser, 2008). Partner 
selection can be considered as a process with a causal chain that describes a negative, 
or balancing, feedback loop (Kirkwood, 1998; Sterman, 2000): The firm has the goal 
of finding suppliers that meet the firm’s desired capability-related criteria. These 
criteria open a gap in a partner selection process between the buyer’s desires and 
finding suppliers that meet these criteria. The larger the gap, the greater the search 
efforts for finding appropriate suppliers. I assume a positive association between 
partner selection and contractual trust (H3f) that indicates a belief in the capability 
promises of the potential supplier. An increase in contractual trust reduces the gap and 
completes the loop (H3e). When contractual trust in a potential supplier does not close 
the gap, the partner selection process continues until a partner is chosen that meets the 
desired capability criteria. The analysis of such a feedback loop succeeds 
methodologically via a cybernetic simulation model. However, in this study, I provide 
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an empirical analysis of the use of contractual control mechanisms during partner 
selection with cross-sectional data. Further studies may incorporate feedback loops and 
involve the obtained results in an underlying causal diagram. 

4.5 Stakeholders as control variable 

Finally, I take into account the possibility that my hypothesized mechanisms may be 
theoretically sound and may even be observed but disappear when controlling for 
common causes of the explanatory variable and the predictor variable(s). That is, I test 
whether my model is robust against spuriousness (Kline, 2011). In my study partner 
experience, partner selection, and the use of behavior control and outcome control 
mechanisms are driven by learning to contract in a transaction context that is 
characterized by the perceived supplier’s behavior uncertainty regarding the provision 
of sound or biased information and by the buyer’s perceived environmental 
uncertainty.42 I hypothesize that partner experience and supplier-specific information 
is gained by the voluntary provision of sustainability information of the suppliers 
(mechanism #2). Furthermore, I associate experience-driven partner selection with 
gaining supplier comparison information about the peer group (mechanism #4). 

To identify a control variable, I ask: What else may influence the information gain 
during sustainable partner selection? Are these control variables a common cause for 
partner experience, supplier-specific information, and supplier comparison 
information? That is, does the influence of partner experience disappear in their 
presence? If not, the hypothesized effects should remain relatively unchanged in the 
presence of a control variable.  

Regarding the choice of a control variable, I excluded variables associated with 
economic performance by assumption. It is difficult to disentangle empirically the 
effects of the third sustainability dimension with the other two dimensions and the 
variables involved in the model. This is worth a separate analysis. Alternatively, 
transaction size (measured by the number of employees and the sales) and industry 
may influence my hypotheses. However, I restricted the sample to certain industries 
with a certain size (subchapter 5.4). Other stakeholders apart from suppliers may have 
an influence on sustainable-oriented activities and sustainability reporting (Hahn 

                                              
42 Recently, scholars control each hypothesis for the effects of every variable associated commonly 

with the term transaction context (Dekker and Van den Abbeele, 2010; Dekker, Sakaguchi, and 
Kawai, 2013). I restrict the analysis to a consideration of uncertainty that characterizes the particular 
transaction context and I assume it affects specific variables. 
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& Kühnen, 2013; Paulraj, 2009, 2011; Rodrigue et al., 2013; Seuring & Müller, 
2008a). External pressures from stakeholder groups may trigger firms to incorporate 
sustainable supply chain management practices such as partner selection. This may 
contribute to developing common capabilities with suppliers to improve sustainability 
performance (Gold, Seuring, & Beske, 2010; Seuring & Müller, 2008b; Sharfman et 
al., 2009). Moreover, in order to meet legitimacy concerns, a firm may consider these 
stakeholders as an alternative information source about potential suppliers (Foerstl et 
al., 2010). In fact, it has been suggested to elaborate stakeholder engagement as a 
mechanism to mitigate the problem of unreliable reporting besides assuring 
sustainability reporting (Hahn & Kühnen, 2013). Hence, I assume that stakeholders 
apart from suppliers may influence both the information constructs (supplier-specific 
information and supplier comparison information) and the predictor variable partner 
experience.  
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4.6 Summary of the proposed hypotheses 

I close this chapter by providing an overview of the various hypotheses that I assign to 
the transaction context, the four proposed mechanisms during sustainable supplier 
selection, and to the reciprocal relationship (Table 3). 

Partner selection # Hypotheses 
Transaction 
context 

H1a-H1e Partner experience is positively associated with the supplier’s 
voluntary provision of ecological information and social 
information mediated by the reliability of the sustainability 
reporting (sequential interdependence). 

H1f Perceived environmental uncertainty is positively associated with 
partner selection. 

Mechanism #1 H2a/b Partner experience about supplier’s sustainability reporting is 
positively associated with the use of contractual behavior and 
outcome control mechanisms. 

Mechanism #2 H3a Partner experience about supplier’s sustainability reporting is 
positively associated with the accumulation of first-hand supplier-
specific information. 

H3b Supplier-specific information is negatively associated with 
contractual trust in the commitment stage of a relationship. 

H3c/d Contractual trust is negatively associated with the use of 
contractual outcome control and behavior control mechanisms 
during partner selection. 

Mechanism #3 H2c Partner experience about supplier’s sustainability reporting is 
positively associated with partner selection. 

H3f Partner selection according to capability-related criteria is 
positively associated with the development of the buyer’s 
contractual trust in a supplier. 

H3c/d1 - 
Mechanism #4 H2c, 

H4a-H4c 
Experienced-driven partner selection is positively associated with 
the use of contractual behavior and outcome control mechanisms 
when searching for comparison information. 

Reciprocal 
relationship 

H3e The buyer’s contractual trust is negatively associated with partner 
selection.  

H3f1 - 
Table 3: Proposed hypotheses 
Note. 1 These hypotheses are already listed in previous mechanisms. 
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5 Empirical research design 

5.1 Overview 

In order to test my hypotheses, I specify a structural equation model according to the 
covariance approach (Bollen, 1989; Kline, 2011). In this chapter, I discuss the issues 
of adequate model specification (subchapter 5.2) and both necessary and sufficient 
identification of the measurement model and the structural equation model (subchapter 
5.3) that involves a reciprocal relationship (i.e., a so-called nonrecursive structural 
model (Kline, 2011). The specification and the sufficient identification of a structural 
equation model with cross-sectional data is demanding when incorporating a reciprocal 
relationship. Subsequently, I describe the underlying data sample (subchapter 5.4), 
present the variable measures, and provide descriptive statistics (subchapter 5.5). 
Finally, I give an outlook about the estimation procedure in the following chapters 
(subchapter 5.6). 

5.2 Model specification 

I develop a nonrecursive structural model that involves reciprocity between partner 
selection and contractual trust. Accordingly, partner selection and contractual trust 
are specified as both cause and effect of each other. A simultaneous equation model is 
nonrecursive if two variables affect one another but exhibit no dynamic (a reciprocal 
relationship), or alternatively, there is a cyclic feedback loop (a causal path can be 
traced from one variable back to itself). Second, the residuals of the two variables (i.e., 
the error terms) correlate (Paxton, Hipp, & Marquart-Pyatt, 2011). According to Wong 
& Law (1999), a cross-sectional nonrecursive model is sometimes used as an 
approximation of models with cross-lagged reciprocal effects (section 5.2.1).  

When involving a reciprocal relationship between endogenous variables in models 
with a cross-sectional design, some additional assumptions and model specifications 
must be imposed (Kline, 2006; Kline, 2011). Wong & Law (1999) found that unbiased 
estimates with a cross-sectional design can be obtained when temporal stability of the 
true cross-lagged effects is present. The equilibrium assumption (section 5.2.2) and 
stationarity assumption (section 5.2.3) guarantee temporal stability. Moreover, 
unbiased estimates can be obtained when specifying a residual covariance between the 
endogenous variables as required by the definition of nonrecursive models (subsection 
5.2.4), when the effect sizes of prior variables on the endogenous variables are large 
(section 5.2.5), and when the sample size is large. Finally, I discuss the relevance of 
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these specification issues in view of my efforts to fill the research gap and to assess the 
modeling problem and the theoretical problem (section 5.2.6). 

5.2.1 Cross-sectional design 

Typically, there is a time lag between changes in causal variables and the subsequent 
effect on response variables. Estimating a reciprocal relationship with cross-sectional 
data is at the cost of ignoring time, i.e., the time between the cause and a potential 
feedback effect (Kline, 2006; Moeller, 2010; Wong & Law, 1999). In the case of 
cyclic processes and long-term effects it has been suggested using a longitudinal time-
lagged model (Allen & Meyer, 1990; Hunter & Gerbing, 1982) because panel models 
for longitudinal data are able to represent explicitly a finite causal lag (Kline, 2011).43 
However, if the time interval between the cause and the effect is sufficiently small or 
the duration is difficult to identify, the nonrecursive model with cross-sectional data 
may be a viable approximation of the reality (Finkel, 1995; Mathieu, 1991; Wong 
& Law, 1999).  

Wong & Law (1999) suggest considering two criteria in order to evaluate whether 
estimating reciprocal effects with cross-sectional data may be an adequate proxy for 
true effects or whether such a specification is appropriate to represent a longitudinal 
time-lagged model even when longitudinal panel data are available. The first 
evaluation criterion refers to the magnitude of difference between the estimates and 
requires a small difference between the estimates of the two coefficients indicating the 
absence of a time lag. However, the model can only be evaluated ex post after 
estimation with respect to this criterion. More important, the second criterion discusses 
the question of whether the true relationship is unidirectional or bidirectional. The 
specification of a reciprocal relationship may mask a lack of knowledge about the true 
relationship direction and erroneously conclude such a relationship (Kline, 2011; 
Wong & Law, 1999). Hence, different directionalities should be supported with the 
same theoretical framework that does not exclude the possibility of both directions 
(Kline, 2011).  

In my study, I observe a considerable difference between effect sizes in the reciprocal 
relationship and, additionally, an insignificant relationship when contractual trust is 

                                              
43 Models with longitudinal data are not automatically superior to models with cross-sectional data. 

Often, they require challenging trade-off decisions. E.g., on the one hand, the problem of omission 
of variables proceeds in the repeated sampling. On the other hand, model complexity increases 
enormously when variables are added (Maruyama, 1998; Cole and Maxwell, 2003; Frees, 2004). 
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the explanatory variable and partner selection is the response variable. These 
observations may in fact indicate a time lag and thus increase the probability of 
omitted causes over time beyond the scope of my model. As a remedy, the a priori 
specification of a residual covariance relieves this problem (section 5.2.4). I observe 
that the highly significant estimate of the residual covariance feeds my speculation of a 
time lag (subchapter 7.5). Moreover, the global measures of model fit and 𝜒𝜒2-
difference testing provide strong support for my model specification of a reciprocal 
relationship and therefore for my assumed mechanisms (subchapter 7.2 and subchapter 
7.5).  

5.2.2 The equilibrium assumption 

The equilibrium assumption requires that reciprocally-related variables are constant 
over time with respect to each other (Schaubroeck, 1990). An equilibrium can be 
described as a state when “any changes in the system prior to the time-point of data 
collection have manifested their effects and that the system is in a stable equilibrium 
during estimation” (Kaplan, Harik, & Hotchkiss, 2001, p. 316). When a variable 
remains close to its equilibrium level over time, the equilibrium is said to be stable. 
Conversely, estimation with cross-sectional data would provide only a snapshot of an 
ongoing, dynamic process with time-dependent coefficients. A violation of the 
equilibrium assumption results in biased estimates (e.g., Kaplan et al., 2001; Kline, 
2011; Schaubroeck, 1990). When analyzing cross-sectional data there is no statistical 
way to evaluate whether the equilibrium assumption holds. Hence it must be argued 
substantively (Kline, 2011).  

Following Schaubroeck (1990), temporal instability can have two causes: the presence 
of a substantial time lag in the feedback effect, and alternatively, the system is yet in 
disequilibrium. With regard to the first cause, long feedback intervals are often 
associated with cyclical recursive models (Billings & Wroten, 1978): The variable 
affects itself over time due to omitted factors. That is, further causalities beyond the 
specified (reciprocal) relationship may influence this variable over time (Schaubroeck, 
1990). A remedy is the stationarity assumption (section 5.2.3) and the specification of 
a residual covariance between the reciprocal variables (section 5.2.4): The stationarity 
assumption is a very demanding assumption because it implies that no additional 
causal relationship is added. That is, all causalities relevant for the study are included 
in the hypothesized model. Common omitted causes between the reciprocal variables 
are acknowledged by imposing a covariance between the error terms of these 
variables. 
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The second cause implies that the time-point of data collection represents only a 
snapshot during transition when a dynamic system is yet in disequilibrium. In this case 
the estimated coefficients, the standard errors, the goodness-of-fit values, and 
inferences may be admissible but depend on this particular point of time (Kaplan et al., 
2001; Kline, 2011). A time path that is still in disequilibrium can be smooth or 
oscillatory when converging (Kaplan et al., 2001). A smooth time path can be 
observed when the estimated coefficients of a direct feedback loop have different signs 
(i.e., there is a balancing feedback loop). Oscillations often arise when there is an 
additional time lag during transition.44  

In my study, I assume a reciprocal relationship between partner selection and 
contractual trust (subchapter 4.4). Thereby each relationship direction has a different 
cause. Alternatively, I cannot exclude a balancing feedback loop during the partner 
selection process. It stops when emerging contractual trust in a supplier fills the gap 
between the buyer’s desired capabilities in a supplier and the buyer’s belief in a 
promising supplier that fulfills these capability criteria. Otherwise, partner search 
continues until a suitable supplier is found. In general, the system is in equilibrium in 
my study when the buyer-supplier market is cleared by mutual acceptance of the 
contractual agreements. The use of behavior control and outcome control mechanisms 
that is codified in the subsequent contract with the chosen supplier represents such a 
market equilibrium. Moreover, when incorporating a dynamic perspective in the 
discussion chapter (chapter 8), apart from potential emerging feedback loops, I assume 
that the evolution of detailed contractual control mechanisms during the partner 
selection process converges to an equilibrium state. Highly significant total effects of 
learning and trust mechanisms are consistent with the theoretical prediction that 
contracts involve an inherent role as repositories of knowledge. 

I provide three kinds of support for the validity of the equilibrium assumption at the 
time-point of my data collection. First, with regard to the research method, I do not 
accompany a firm that is currently involved in a partner selection process. By 
conducting a survey, I incorporate an ex post view. Second, after data collection, I 
observe an average duration of 15 years of the surveyed buyer-supplier relationships. 
This indicates strongly that causal processes during partner selection primarily took 
place prior the time-point of data collection (Heise, 1975; Kenny, 1979; Schaubroeck, 
                                              
44 The interpretation of a stability index that is reported by some SEM programs that would indicate 

the degree of equilibrium is not generally supported by simulation studies (Kaplan, Harik, and 
Hotchkiss (2001)).  
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1990). Third, after estimation, I am able to provide ex post formal evidence with a 
convergence criterion that must hold when the estimated system is in equilibrium 
(Appendix III).  

5.2.3 The stationarity assumption 

The stationarity assumption requires that the causal structure does not change over 
time (Kline, 2006; Kline, 2011). More precisely, it implies that no further causal 
relationships are added to or removed from the model. For example, when there are 
reasons to capture both a positive and a negative association between two variables 
over time, two separate mechanisms between these variables must be included in the 
model structure to complete the stationary causal structure. 

The stationarity assumption is maintained beyond the equilibrium, i.e., in transitional 
phases. This is relevant in my study because violating the equilibrium assumption but 
preserving the stationarity assumption allows speculations about the evolutionary 
process of certain phenomena (e.g., learning patterns and trust) by means of the causal 
structure that is estimated with a structural equation model (chapter 8). Such an 
evolutionary process implies a transitory phase when the time-variant variables 
converge to an equilibrium level. 

Like the equilibrium assumption, there is no statistical way in a cross-sectional model 
design to verify the stationarity assumption (Kline, 2006). I refer to the stationarity 
assumption when I discuss the equilibrium assumption and when specifying a residual 
covariance in the reciprocal relationship. It is important to acknowledge these 
assumptions when feedback effects are estimated with cross-sectional data because 
simulation studies indicate that a violation can lead to severely biased estimates of the 
direct effects in reciprocal relationships (Kaplan et al., 2001; Wong & Law, 1999).45 

5.2.4 Specifying a residual covariance 

The stationarity assumption is demanding. The specification of a residual covariance 
acknowledges that mutually dependent variables in a reciprocal relationship may have 
shared omitted causes (Kline, 2006; Kline, 2011). Consequently, the errors in 
predicting one variable become part of the estimator of the corresponding variable and 
vice versa (Schaubroeck, 1990). Again, various studies about nonrecursive models are 
strongly supportive of specifying a residual covariance between the two endogenous 

                                              
45 It is not unusual to impose the stationarity assumption also in panel models for longitudinal data 

(Kline, 2011). 
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variables of a reciprocal relationship because the failure to estimate the covariance 
between the error terms biases the analysis extensively (e.g., Anderson & Williams, 
1992; Chang, Chi, & Miao, 2007; Frone, Russell, & Cooper, 1992, 1994; 
Schaubroeck, 1990; Wong & Law, 1999). I observe a highly significant error 
covariance that supports the view that partner selection and contractual trust share at 
least one common cause that is not involved in the cross-sectional specification. This is 
also indicative for the existence of a time lag in a feedback process when these omitted 
causes affect the variables (Light, Grube, Madden, & Gover, 2003).  

5.2.5 Instrumental variables 

In order to support the identification status of the model and to obtain consistent and 
efficient estimates46 in a reciprocal relationship, it is recommended to include 
instrumental variables that minimize potential biased estimates.47 Ideally, instruments 
are exogenous variables that predict only one of the endogenous latent variables in the 
reciprocal relationship (James & Singh, 1978; Kenny, 1979; Kline, 2006; 
Schaubroeck, 1990; Wong & Law, 1999). This also implies that an instrument must be 
unrelated to the unmeasured causes of the corresponding variable in the reciprocal 
relationship (i.e., the variable’s residual term).  

Moreover, as a direct antecedent of a single endogenous variable, they should not be 
caused by either endogenous variable of the reciprocal relationship and they should be 
based on sound theory (Berry, 1984; Rigdon, 1995; Schaubroeck, 1990). It has been 
found that the greater the effect of an instrumental variable on the corresponding 
endogenous variable, the better the performance of the nonrecursive model (Wong 
& Law, 1999). As an approximation of assigning exogenous variables to the reciprocal 
variables, it is alternatively recommended to provide each variable in the reciprocal 
relationship with at least one prior variable whose effect on the endogenous variable is 
large (Kline, 2011). 

I specify one exclusive instrumental variable that affects partner selection (perceived 
environmental uncertainty). In my hypothesized model, partner experience is a prior 
variable that affects both partner selection and contractual trust. It may be considered 
as a further useful instrumental variable for partner selection when the direct effect is 
                                              
46 A consistent estimate approaches the population value as the sample size increases. An efficient 

estimate is a minimum variance estimate. 
47 Alternatively, when the theoretical model is not identified, a parameter reduction can be obtained by 

assuming that the effect sizes of the reciprocal relationship are equal. Then, an equality constraint 
for the two path coefficients can be imposed (Schaubroeck, 1990).  
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substantially larger than the indirect effect on contractual trust (Heise, 1975; Light et 
al., 2003). By model design, multiplicative aggregation of the coefficients of partner 
experience on contractual trust via supplier-specific information will make the indirect 
effect of partner experience on contractual trust small, independent of the effect size.  

Moreover, I have confidence in my model specification in particular due to the 
necessary and sufficient identification of the structural model (subchapter 5.3). The 
theoretical motivation of the exclusive instrument (perceived environmental 
uncertainty) stems from the lack of control of environmental uncertainty. In addition, 
in my study partner experience is a consequence of the coordination problem that 
results from the perceived supplier’s behavior uncertainty. Finally, I will also discuss 
the estimation results in view of my instrumental assumptions (subchapter 7.5). 

5.2.6 Summary 

I close this subchapter by pointing out the relevance of specifying a structural equation 
model for my model purpose (research gap), in view of the specification approaches of 
prior studies (modeling problem) and in view of my theoretical considerations 
(theoretical problem).  

The purpose of my model is to provide empirical evidence for a causal structure that 
ascertains learning patterns about imposing contractual control mechanisms during 
partner selection using sustainability criteria. The underlying trust and learning 
mechanisms can be analyzed separately when specifying a structural equation model.  

With regard to a starting point for my model specification, I refer to prior studies and 
associate both partner experience and partner selection with these trust and learning 
mechanisms that may affect the extent of contracts, in my study the use of contractual 
control mechanisms (Dekker & Van den Abbeele, 2010; Vanneste & Puranam, 2010). 
For example, Vanneste & Puranam (2010) specify learning from experience in their 
OLS model with an experience construct that involves decreasing marginal returns 
(Dutton & Thomas, 1984; Yelle, 1979). This model specification implies a local 
stationary point. They find indeed empirical evidence for a nonmonotonic relationship 
with a local minimum: at low levels of prior interactions, they find a negative 
association between experience and technical contract details. Conversely, at high 
levels of prior interactions they find a positive association.  

To assess the modeling problem, I suggest a structural equation model with reciprocity 
between partner selection and contractual trust. In particular, I involve explicitly a 
construct for contractual trust and extend thereby the contributions of Vanneste 



Empirical research design 

77 
 

& Puranam (2010) and Dekker & Van den Abbeele (2010). I thereby incorporate 
Dekker & Van den Abbeele’s (2010) findings by assigning the information constructs 
(supplier specific-information and supplier comparison information) to specific 
sources of organizational learning (learning from experience and searching for 
information). In addition, I assume that the buyer obtains general knowledge from 
learning spillovers due to prior experience. These features are relevant in my structural 
equation model to qualify it as a candidate to reduce speculations about a U-shaped 
learning pattern (chapter 8). 

The theoretical contribution of this study is to draw organizational scholars’ attention 
to insights about learning patterns in developmental psychology. These scholars argue 
that learning is a transitional phenomenon. The outcome of learning is knowledge, 
which tends to accumulate to an equilibrium level in the long run (Mayer & Argyres, 
2004). This bridges the consistency gap to transaction cost economics which represents 
an equilibrium concept (Mayer & Argyres, 2004; Williamson, 1985). It has been 
hardly acknowledged so far that inferences about learning patterns during transition 
can be motivated by the insights obtained by the discipline of developmental 
psychology. Temporal stability in structural equation modeling with cross-sectional 
data requires the equilibrium assumption and the stationarity assumption (Kline, 2011). 
Moreover, the stationarity assumption and the analysis of total effects enable 
inferences about learning patterns in transitory phases. 

To summarize, by analyzing cross-sectional data, the specification of a structural 
equation model allows the disentanglement of the effects of trust and learning on 
contractual control mechanisms from an ex post perspective when the model is in 
equilibrium. Based on insights from developmental theory and in view of my model 
assumptions, I speculate in the discussion chapter about a sequence of these effects 
during a transitory phase before converging to an equilibrium. Accordingly, my main 
contribution is to suggest an empirically verified stationary causal structure that 
explains a U-shaped association between partner selection and the use of contractual 
behavior control mechanisms in case of selecting new suppliers (subchapter 8.4).  

5.3 Model identification 

In this subchapter, I provide formal evidence that my measurement model (section 
5.3.1) and my structural model (section 5.3.2) are identified sufficiently. This is of 
serious concern because nonrecursive models are not always identified (Berry, 1984; 
Kline, 2011; Paxton et al., 2011). When software programs succeed in generating 
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estimates regardless of insufficient identification, these values should not be used. 
Failure of identification occurs when there are too few equations to determine a unique 
solution to the system of equations (Schaubroeck, 1990). Hence, before conducting 
estimation determining the identification status of the model is required to guarantee 
that a unique set of parameter estimates can be obtained (e.g., Kline, 2011; Paxton et 
al., 2011; Schaubroeck, 1990). The necessary conditions for identification require that 
the degrees of freedom must be at least zero (counting rule, Kaplan, 2009). This 
implies that the number of observations is greater than or equal to the number of model 
parameters. Second, all latent variables must be scaled: The error terms have a unit 
loading on the factor (unit loading identification) and a reference indicator is imposed 
per construct. When these necessary conditions are satisfied, identification rules such 
as the order condition and the rank condition are applicable (Kline 2006; Kline, 2011). 

5.3.1 Identification of the measurement model 

Identification requires that both the measurement model and the structural model are 
identified. In the measurement model, the number of variances and covariances must 
be equal to or greater than the number of parameters (Byrne, 2012). I count 127 
parameters in my measurement model (Table 4). 

Description of parameters # 
Regression coefficients between factors and 
observed variables 

20 

Factor variances 12 
Residual variances of the observed variables 
(three residual variances are a fraction of the 
respective observed variances) 

29 

Factor covariances 66 
# of parameters 127 

Table 4: Parameters of the measurement model 

The number of variances and covariances can be obtained by the formula p*(p+1)/2, 
where p is the number of indicators. In my case, p = 32, hence, the total number is 528 
which implies that the measurement model is identified with 401 degrees of freedom. 
Two degrees of freedom are used when imposing two residual covariances that 
improve the global model fit of the measurement model (subchapter 6.2). The 
remaining 399 degrees of freedom are also reported by Mplus.48 

                                              
48 Mplus (www.statmodel.com) is the software program that I use for the estimation of the 

measurement model and the structural model. 
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5.3.2 Identification of the structural model 

The number of variances and covariances of the structural model can be obtained by 
the formula p*(p+1)/2, with, in the structural model, p representing the number of 
independent variables plus the number of the error terms of the dependent variables. 
Hence in my structural model, p = 12, the total number is 78. After subtracting the 
number of parameters (Table 5) I find that the structural model is identified with 39 
degrees of freedom. Two degrees of freedom are used when imposing two residual 
covariances between latent variables which are required when specifying a 
nonrecursive structural model, i.e., between partner selection and contractual trust in 
my study, and which take into account communalities of behavior control and outcome 
control mechanisms (Dekker & Van den Abbeele, 2010). Finally, I aggregate the 
remaining degrees freedom of the measurement model and the structural model so that 
I obtain the number of 436 degrees of freedom that Mplus reports. 

Description of parameters # 
Regression coefficients  21 
Factor variances 4 
Residual variances  8 
Factor covariances of independent variables 6 
# of parameters 39 

Table 5: Parameters of the structural model 

Next, I apply tests for identification of nonrecursive structural models. The order 
condition (subsection 5.3.2.1) is easy to apply at the cost that it is only a necessary 
condition for identification. The rank condition is necessary and sufficient for 
identification (subsection 5.3.2.2).  
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5.3.2.1 The order condition 

I list all hypothesized relationships of the model in a system matrix (Table 6), 
indicating a “1” for a hypothesized relationship, and a “0” otherwise. Each row 
represents a regression equation. 

Endo. 
variable 

Endogenous variables1 Exogenous variables1 

F1 F2 F3 F4 F5 F6 F7 F8 F9 F10 F11 F12 
F1 1 1 0 0 1 0 0 0 0 0 0 0 
F2 1 1 1 0 0 0 0 0 1 0 0 0 
F3 0 0 1 0 0 0 0 1 0 1 1 1 
F4 0 1 0 1 0 0 0 0 0 0 0 1 
F5 0 0 1 0 1 0 0 0 0 0 0 1 
F6 1 0 1 1 0 1 0 0 0 0 0 0 
F7 1 0 1 1 0 0 1 0 0 0 0 0 
F8 0 0 0 0 0 0 0 1 0 1 1 0 
Table 6: System matrix 
Note. 1 F1: Contractual trust, F2: Partner selection, F3: Partner experience, F4: Supplier comparison 
information, F5: supplier-specific information, F6: Behavior control, F7: Outcome control, F8: Sequential 
interdependence, F9: Perceived environmental uncertainty, F10: Ecological information, F11: Social 
information, F12: Stakeholders. 

The order condition requires that the number of exogenous variables excluded from the 
equation (ke) is greater than or equal to the number of endogenous variables (mi) 
included in the equation minus one (Berry, 1984). Satisfying the order rule (ke ≥ mi -1) 
for each equation separately implies that the system of equations is not underidentified 
(Table 7). However, the order condition is a necessary but not a sufficient condition for 
identification (Berry, 1984; Paxton et al., 2011). 

Variable ke mi mi-1 Order condition 
met? 

F1 4 3 2 Yes 
F2 3 3 2 Yes 
F3 1 2 1 Yes 
F4 3 2 1 Yes 
F5 3 2 1 Yes 
F6 4 4 3 Yes 
F7 4 4 3 Yes 
F8 2 1 0 Yes 

Table 7: Order rule 

5.3.2.2 The rank condition 

I simplify the analyses for necessary and sufficient identification by dividing the model 
into two blocks. This is allowed when assuming that the residual terms across the 
blocks are not fully correlated (Berry, 1984; Kline, 2011; Paxton et al., 2011). In my 
model, I assume uncorrelated residuals between blocks because in the first block, the 
information source is the supplier’s sustainability reporting; in the second block, the 
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information source is the buyer’s partner experience. The first block includes partner 
experience and the predictors of partner experience and does not contain a 
nonrecursive relationship (Figure 9). Hence, the usual identification rule for recursive 
models applies. Regarding the second block, I make use of the rank condition (Bollen, 
1989) and apply a simplified procedure of Berry’s (1984, pp. 44-45) technique that has 
been suggested by Kline (2011). 

 
Figure 9: The first block 

Regarding the first block, the number of variances and covariances must be equal or 
greater than the model parameters. I count 14 model parameters (Table 8). The number 
of variances and covariances can be obtained by the equation p*(p+1)/2 and turns out 
to be 15, with p representing the sum of the number of the exogenous variables (three) 
and the number of residual terms of the endogenous variables (two). Hence, the first 
block is identified sufficiently. 

Description of parameters # 
Regression coefficients between factors and 
observed variables 

6 

Factor variances 3 
Residual variances of the observed variables 2 
Factor covariances of the independent variables 3 
# of parameters 14 

Table 8: Model parameters of the first block 

The second block involves six endogenous variables and all exogenous variables must 
be considered (Table 9). Moreover, the variable partner experience must be treated as 
an exogenous variable in this block (Berry, 1984). Sequential interdependence (F8) is 
an endogenous variable in the first block and is not needed for the analysis. When 
applying the rank condition according to Kline (2011), I cross out all entries in the row 
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of the considered endogenous variable and any column with a “1” in this row. After 
excluding rows with only zero entries, duplicates, and rows that can be obtained by 
adding other rows, one obtains a reduced matrix. For each endogenous variable, the 
rank rule is met when the rank (i.e., the number of nonzero rows in the reduced matrix) 
is greater than or equal to the number of endogenous variables minus one. 

Endo. 
variable 

Endogenous variables Exogenous variables 
F1 F2 F4 F5 F6 F7 F31 F9 F10 F11 F12 

F1 1 1 0 1 0 0 0 0 0 0 0 
F2 1 1 0 0 0 0 1 1 0 0 0 
F4 0 1 1 0 0 0 0 0 0 0 1 
F5 0 0 0 1 0 0 1 0 0 0 1 
F6 1 0 1 0 1 0 1 0 0 0 0 
F7 1 0 1 0 0 1 1 0 0 0 0 
Table 9: System matrix for the second block 
Note. 1 Partner experience is treated as an exogenous variable. 

Appendix I lists the reduced matrices for each endogenous variable. It turns out that 
the rank condition is satisfied for each endogenous variable: The number of nonzero 
rows in the reduced matrix and therefore the rank is always “5” and the number of 
endogenous variables minus one is “5”. Hence, the second block is sufficiently 
identified. In view of both blocks I can conclude from this section that the structural 
model is sufficiently identified. 

5.4 Data sample 

The dataset for the empirical analyses relies on a survey that was conducted in 2011 
(Kubach, 2012). The research topic of this survey is the integration of sustainability 
information in the governance of suppliers from the buyer’s perspective. In this 
subchapter, I provide an overview of this survey about the population, the pilot study, 
the design and pretest of the questionnaire, the conduction of the survey, key 
informants, and the surveyed firms. 

The population of the survey involves the following industries of the German 
manufacturing sector: Manufacture of machinery and equipment (NACE-code 29), 
manufacture of electrical and optical equipment (NACE-codes 30-33), and 
manufacture of transport equipment (NACE-codes 34-35).49 These industries 
represented 42% of the employees and 45% of the sales of the manufacturing sector in 
                                              
49 NACE (Nomenclature statistique des activités économiques dans la Communauté européenne)-

codes: 30: Manufacture of office machinery and computers, 31: Manufacture of electrical machinery 
and apparatus, 32: Manufacture of radio, television and communication equipment and apparatus, 
33: Manufacture of medical, precision and optical instruments, watches and clocks (NACE-
classification in revision 1, Statistical Office of the European Communities, 1990). 
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2010 (Federal Statistical Office of Germany, 2011). In terms of aggregated value 
added and employees, these industries within the manufacturing sector are of great 
importance for the German economy. Moreover, they are considered to be research-
intensive industries that are closely intertwined in the global economy (Schumacher, 
2007).  

There are three reasons for choosing the data sample for investigating learning 
patterns: First, the data sample helps to empirically verify the practical problem 
application of learning to contract and complements prior empirical work. Designing 
contractual control mechanisms with regard to sustainable criteria constitutes an 
alternative setting to study learning to contract that has been primarily focused on in 
IT procurement (e.g., Argyres et al., 2007; Dekker & Van den Abbeele, 2010; 
Vanneste & Puranam, 2010). On-going research exemplified by the integrated 
reporting approach (IIRC, 2013) indicates that a contract or reporting solution to 
biased corporate sustainability reporting has not been established yet in practice and 
thus justifies the need to learn to write contracts in this regard. I also expect that 
contractual behavior control mechanisms are more likely to reveal interesting learning 
patterns than outcome control mechanisms because of the need to adapt behavior 
control mechanisms to firm-specific production processes. Overall, whether 
contractual control design induces the need to learn or not may also reflect the current 
relevance of sustainability-related supplier selection in Germany.  

Second, I expect that the manufacturing sector is more likely to be exposed to 
sustainability issues than other sectors, e.g., the service sector. A need for legitimacy 
results from the exposure to the public perception or to other stakeholders than 
suppliers (e.g., the car industry that faces EU emission targets). Easily imaginable, the 
spectrum of transactions ranges from highly intertwined supply chains to single, 
custom-built products that involve a great need for mutual coordination and control. 
These characteristics classify the manufacturing sector as well-suited to examine my 
hypotheses about partner selection and respective contractual control design. Third, I 
closely discuss the importance of involving an ex post perspective when considering a 
reciprocal relationship in a structural equation model that is estimated with cross-
sectional data, whereby, at this point, I only refer to the equilibrium assumption 
(section 5.2.2). 

Kubach (2012) limited the population by selecting firms with headquarters primarily in 
Germany, Austria, and Switzerland that have more than 250 employees. According to 
these criteria a sample size of 1534 firms was taken from the data base “German firm 
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profiles” on 24.06.2011. A pilot study with a standardized, internet-based 
questionnaire was conducted with the chemical industry and related industries (NACE-
codes 21, 22, 24, and 25) that were excluded in the main survey. Talks with industry 
experts during the pilot study provided strong support for the lack of interfirm transfer 
of sustainability information in the case of firms with less than 250 employees. This 
confirms prior experiences of similar studies that a certain firm size is relevant for the 
existence of a sustainability management system (Ehrgott, Reimann, Kaufmann, & 
Carter, 2011; Henri & Journeault, 2008; Vachon, 2007). As a further result of the pilot 
study, it has become clear that in particular, environmental aspects are of crucial 
importance with respect to the integration of sustainability information in the 
governance of suppliers (Christmann, 2000; Delmas, Hoffmann, & Kuss, 2011; King 
& Lenox, 2002; Reuter, Foerstl, Hartmann, & Blome, 2010). For the main survey, 
several sustainability norms and standards are included (subchapter 5.5 and Appendix 
VII). 

The design of the questionnaire is standardized and was pre-tested by scientific and 
industry experts (Dillman, Smyth, & Christian, 2009; Krosnick, 1999; Schnell, Hill, & 
Esser, 2011). As a result of these pre-tests some questions are formulated more 
precisely and are rearranged. Furthermore, the questionnaire was shortened so that it 
could be completed in 20-25 minutes, which increased the willingness to participate in 
the survey (Greer, Chuchinprakarn, & Seshadri, 2000).  

The main survey was conducted from August to November 2011. As stated, the final 
sample size comprised 1534 firms. In phone calls to the potential respondents, the 
purpose of the survey was explained. In total, 710 questionnaire links were sent by 
email. As an incentive to participate in the survey, the respondents obtained a report of 
the results and a firm-specific benchmark report after the evaluation of the survey. This 
offer and the phone calls also helped to increase the willingness to participate in the 
survey and to reduce biases due to nonresponse (Diamantopoulos, Riefler, & Roth, 
2008; Diamantopoulos & Schlegelmilch, 1996; Greer et al., 2000). In addition, the 
response rate was increased by sending email reminders (Erdogan & Baker, 2002). 
From August to November, 205 questionnaires were received. From the 710 
questionnaires, a response rate of 28.9% was obtained. I deleted listwise cases with 
missing data, leaving a sample size of 125 observations for my analysis.  

For the survey, key informants were identified in the firms that were capable of 
answering the questionnaire thanks to their professional experience, their competence, 
and their position (Bagozzi, Yi, & Phillips, 1991; Hurrle, 2005; Phillips, 1981). It 
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turned out that these key informants had a professional experience of 21.2 years on 
average (median: 20 years) and had been employed in their respective firms for 13.1 
years, on average (median: 10 years). By differentiating with respect to 
responsibilities, it was ascertained that these key informants were managers (62%), 
employees (27%), and others (2%); no information was given by 9%. By functional 
area, they can be assigned to purchasing (58%), acquisition (13%), procurement (7%), 
environmental and quality management (5%), procurement controlling (4%), and 
others (4%); no information was given by 9%. 

The survey focused on medium-sized and large firms of the German manufacturing 
industry. On average, they had 4028 employees (median: 600) and a sales volume of 
1,070 million euro (median: 115 million euro). With regard to the industry, the 
majority of the firms can be assigned to the machinery and equipment industry (38%), 
followed by electrical and optical equipment industry (26%), the transport equipment 
industry (22%), and others (10%); no statement was given by 4%. This ensures 
adequate variation of transactions in the examined (sustainable) supply chains and the 
underlying make-or-buy decision. About one third of the firms is listed on the stock 
market (33.7%). The population was limited to firms with their headquarters primarily 
in Germany, Austria, and Switzerland; in total, 84% of the headquarters in the sample 
are in Europe. The firms of the sample primarily address other firms with their 
products. Finally, the main sales markets of the surveyed firms are in Europe, in 
particular Germany, followed by North America and Asia.  

5.5 Variable measures and descriptive statistics 

In this subchapter, I assess the construct measures and provide descriptive statistics. 
With regard to the construct measures, the structural model involves eight endogenous 
variables (contractual trust, partner selection, partner experience, supplier-specific 
information, supplier comparison information, sequential interdependence, outcome 
control, and behavior control) and four exogenous variables (perceived environmental 
uncertainty, social information, ecological information, and stakeholders). 

In view of the endogenous variables, I measure contractual trust by a single item that 
reflects whether suppliers have kept promises (Miyamoto & Rexha, 2004; Sako 
& Helper, 1998; Seppänen et al., 2007). I assess partner selection with capability-
related selection criteria by which suppliers are searched, evaluated, and finally 
selected (Bowen et al., 2001; Ding et al., 2013; Geringer, 1991) and in accordance 
with pursuing a risk-oriented strategy (Harms et al., 2013; Seuring & Müller, 2008b; 
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Teuscher et al., 2006): In my study partner selection focuses on assessing the 
supplier’s technological competence and the supplier’s ecological and social 
performance (Min & Galle, 2001; Zhu & Geng, 2001; Zhu & Sarkis, 2004). I extended 
three environment-related items of Paulraj’s (2011) construct measure by the 
supplier’s social performance and ability to develop socially acceptable products. 

Partner experience is associated with information that is gained from prior ties 
(Argyres et al. 2007; Gulati, 1995a; Ryall & Sampson, 2009). Measures for partner 
experience involve the size of the transaction, the frequency of prior transactions, and 
the length of prior relationship in years (Dekker, 2008; Dekker & Van den Abbeele, 
2010; Gulati, 1995b; Gulati & Gargiulo, 1999). I adapted the construct partner 
experience with respect to the buyer’s experience about the supplier’s sustainability 
engagement. I asked whether the suppliers often report their degree of activities in the 
field of sustainability. Furthermore, one item measures the frequency that a supplier 
transfers sustainability information. The mean length of the surveyed business 
relationships is 15 years (N = 125). However, I excluded the mean length due to bad 
item and composite reliability. 

I refer to Dekker & Van den Abbeele’s (2010) measures of supplier information that 
they derive originally from Tomkins’ (2001, Table 2, p. 179) distinction of information 
characteristics at different stages of business relationship development: Supplier 
comparison information refers to information in the exploratory and screening 
relationship stage; supplier-specific information results when commitment is built and 
established. Supplier comparison information reflects information about how potential 
suppliers perform according to the buyer’s transaction criteria. I used two measures 
that asked for the buyer’s evaluation of the competitive environment of the suppliers 
and of the availability of suppliers with comparable products. Supplier-specific 
information involves information about cooperation and mutual dependence but also 
process and technology information that I summarized in a composite construct. I used 
the supplier’s degree of idiosyncratic investment as a measure of both the supplier’s 
dependence and the supplier’s technology adaption to the buyer’s needs. The 
supplier’s dependence is also reflected by asking for the importance of the buyer for a 
supplier to achieve their goals. Finally, cooperation involves information that 
facilitates coordination and adaptation between exchange partners. One measure 
reflects whether a supplier adapted management methods to cooperate effectively with 
the buyer. 
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Task interdependence can be categorized in pooled, sequential, and reciprocal 
interdependence (Thompson, 1967). Sequential interdependence refers to the quality 
of technical and administrative coordination mechanisms in a typical buyer-supplier 
relationship (Borys & Jemison, 1989; Gulati & Singh, 1998). In my study, it refers to 
the quality, and in particular to the reliability of information provision (Tomkins, 
2001). That is, I adapt this measure and include three items that reflect the reliability of 
the supplier’s sustainability reporting. Two items are excluded, so I use the buyer’s 
evaluations of the information provision with regard to its completeness, sufficiency, 
and creditability. 

Supplier selection according to sustainability norms, standards, and procedures 
represents a risk-oriented strategy when establishing a sustainable supply chain 
management. Nowadays these measures are incorporated in formal environmental 
management control systems (Harms et al., 2013; Pondeville et al., 2013; Seuring 
& Müller, 2008b). I categorize these measures according to Ouchi’s (1979) 
differentiation and Dekker’s (2004) refinements between ex ante contractual outcome 
control and behavior control mechanisms and adapt the corresponding measures with 
regard to a sustainability orientation (Jaworski & MacInnis, 1989; de Mortanges & 
Vossen, 1999).  

With regard to the selection of outcome control mechanisms, I refer to prior studies (Beske, 

Koplin, & Seuring, 2008; Koplin, Seuring, & Mesterharm, 2007) and use measures of ‘The 

Global Eight’ (McIntosh, Thomas, Leipziger, & Coleman, 2003). Additionally, I ask whether 

the supplier must implement the Eco-Management and Audit Scheme (EMAS), the CERES 

Principles or the ISO 9000 series. ‘The Global Eight’ involves the Global Reporting Initiative 

(GRI), the OECD Guidelines for Multinational Enterprises, the UN Global Compact, the ISO 

14001 series, the ILO (International Organization for Standardization) Conventions, the 

Global Sullivan Principles, Account Ability 1000 (AA 1000), and Social Accountability 8000 

(SA 8000). EMAS is an environmental certificate initiated by the European Union. 

Certification according to the CERES Principles is the precursor of the GRI guidelines and is 

in particular known in North America.50 In addition to these ecological and social standards, I 

ask whether suppliers must be certified according to the quality standard ISO 9000 because of 

its broad usage throughout the world (Beske et al., 2008; Franceschini, Galetto, & Giannì, 

2004; Pan, 2003). After evaluating reliability and validity of the construct measures, I am left 
                                              
50 Besides the United Nations Environment Programme, the non-profit organization CERES launched 

the Global Reporting Initiative (www.globalreporting.org). 
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with three items with which to measure the sustainability performance via outcome control 

mechanisms: the OECD Guidelines, the GRI guidelines, and Social Accountability 8000.  

With regard to contractual behavior control mechanisms I use four guidelines in 
formal agreements with suppliers that address ecological and social issues that are 
identified as broadly spread among enterprises (Harms et al., 2013; Seuring & Müller, 
2008b): Supplier agreements & general terms and conditions (summarized in one 
item), codes of conduct, and minimum standards. I involve a residual covariance 
between behavior control and outcome control that reflects the common nature of 
formal control mechanisms (Dekker & Van den Abbeele, 2010). I provide additional 
empirical support for this specification with the Pearson correlation matrix (subchapter 
6.4). 

I now turn to the exogenous variables of my model. Lewis & Harvey (2001) developed 
a measure for perceived ecological environmental uncertainty that extends the 
construct perceived environmental uncertainty (Miller, 1993; Milliken, 1987; Werner, 
Brouthers, & Brouthers, 1996) and has been used recently by scholars (Pondeville et 
al., 2013). In this study, (perceived) environmental uncertainty refers to my 
operational definition of sustainability that involves both the social and environmental 
dimension. Moreover, following Duncan’s (1972) general definition of environment 
that incorporates both internal and external sources, I adapt this measure and highlight 
external environmental uncertainty stemming from governmental policy development. 
The sources of internal environmental uncertainty derive from a risk-averse attitude of 
the firm, additional costs, concerns about financing, and the payback period resulting 
from sustainability activities compared to conventional activities that inhibit the 
development of sustainability-oriented activities. Moreover, I consider uncertainties in 
research and development that are reflected by the handling of patents. These patents 
may safeguard against green competition. I exclude three items after evaluating the 
validity and reliability results and keep items that refer to the internal environmental 
uncertainty. These are the items that refer to uncertainties with regard to additional 
costs, insufficient financing possibilities, and the payback period. 

In my survey, the provision of ecological information and social information by the 
supplier is oriented towards the GRI guidelines (Sustainability Reporting Guidelines, 
Revision 3, 2006) because the GRI captures the de facto global standard regarding 
voluntary sustainability reporting (e.g., Hahn & Kühnen, 2013).51 I formulate eleven 

                                              
51 For a recent review of sustainability reporting initiatives, see Delai and Takahashi (2011). 
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questions about the provision of ecological information that I adapt from the GRI - 
Environment Performance Indicators (category environment: EN1-EN30). Ten further 
questions about the provision of social information refer to the GRI - Social 
Performance Indicators (labor practices: LA1-LA14, human rights: HR1-HR9, society: 
SO1-SO8, product responsibility: PR1-PR9). After conducting validity and reliability 
tests, three items are left for each construct. They represent the GRI indicators EN16, 
EN20, EN21 and HR2, HR6, HR7.  

I introduce a control variable that is associated with stakeholders that may influence 
sustainability-oriented information provision in addition to suppliers. Walker, Di Sisto, 
& McBain (2008) analyzed various case studies and surveys and identified 
organizational factors, government, competitors, and the society as internal and 
external drivers for sustainable supply chain management. Hence, apart from suppliers, 
I associate with stakeholders the government, the owner/the executive board of the 
organization, the customers, other organizations (non-profit organizations, public 
campaigns, the media), the capital market, the competitors and the 
employees/employee representatives/labor unions. The results of validity and 
reliability tests reveal that the owner/the management, customers, and competitors are 
most likely to have an influence on firm’s decisions in view of sustainable activities. 
This confirms the finding of previous studies (e.g., Walker et al., 2008). 

In sum, all construct measures are based on existing scales from previous studies and 
are adapted accordingly with regard to sustainability issues. The questionnaire is listed 
in Appendix VII. Unless stated otherwise, I used three indicators per construct. Items 
are measured using a seven-point Likert scale with 1 representing “I strongly disagree” 
and 7 representing “I strongly agree”. Table 10 reports the descriptive statistics for the 
survey questions. I note that a kurtosis value of zero indicates a normal distribution of 
the responses. Values beyond the strict cutoff range of +/- 2 represent positive/negative 
kurtosis to an extent that is regarded as problematic (Byrne, 2012; Kline, 2011; 
Muthén & Kaplan, 1985). I observe only two minor violations of this strict range. 
These deviations from normality are of minor concern in view of robust ML estimation 
by Mplus. I suppose that due to the broad range of the Likert scale, sometimes not all 
response categories are used and may have caused the observed violations. Finally, I 
assess the results of construct validity and reliability in Table 12 (subchapter 6.3). 
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 Min Max Mean SD Skew. Kurt. 
Independent variables       
Perceived environmental uncertainty 
The development of sustainability-oriented 
activities is inhibited by… 
…the expectation of additional costs relative to 
conventional activities. 
…the insufficient financing possibilities. 
…the intra-corporate demand for short payback 
periods. 

 
 
 
1 
 
1 
1 

 
 
 
7 
 
7 
7 

 
 
 
4.00 
 
2.72 
3.68 

 
 
 
1.52 
 
1.63 
1.59 

 
 
 

-0.03 
 

0.65 
0.04 

 
 
 

0.65 
 

-0.72 
-0.67 

Ecological information 
Do you demand the following ecological 
information from your supplier? 
On direct and indirect greenhouse gas emissions 
(CO2 or other greenhouse gases). 
On other significant air emissions (e.g., NOx, SOx, 
ozone-depleting emissions …). 
On waste water discharges by type and destination. 

 
 
 
1 
 
1 
 
1 

 
 
 
5 
 
5 
 
5 

 
 
 
1.73 
 
1.74 
 
1.66 

 
 
 
0.91 
 
1.00 
 
0.95 

 
 
 

1.01 
 

1.19 
 

1.54 

 
 
 

0.27 
 

0.97 
 

2.07 

Social information 
Do you demand the following social information 
from your supplier? 
On suppliers that have undergone screening on 
human rights or actions taken to eliminate human 
rights violations.  
On the risk of child labor or measures taken to 
eliminate child labor.  
On the risk of forced or compulsory labor or 
measures taken to eliminate forced or compulsory 
labor. 

 
 
 
1 
 
 
1 
 
1 
 

 
 
 
5 
 
 
5 
 
5 
 

 
 
 
2.04 
 
 
2.26 
 
2.02 
 

 
 
 
1.28 
 
 
1.53 
 
1.36 
 

 
 
 

0.86 
 
 

0.65 
 

1.00 
 

 
 
 

-0.54 
 
 

-1.07 
 

-0.33 
 

Stakeholders 
To what extent do the following stakeholders 
influence the sustainability-oriented activities of 
your company? 
Customers.  
The owner/executive board of the organization.  
Competitors. 

 
 
 
 
1 
1 
1 

 
 
 
 
7 
7 
7 

 
 
 
 
4.28 
5.51 
5.37 

 
 
 
 
1.55 
1.46 
1.46 

 
 
 
 

-0.41 
-1.17 
-0.84 

 
 
 
 

-0.57 
1.16 
0.27 

Dependent variables       
Contractual trust 
Evaluate the relationship to your supplier. 
Based on my prior experiences I cannot rely 
completely on my supplier to keep their promises 
(reverse coded). 
 
 

 
 
2 
 
 
 
 
 

 
 
7 
 
 
 
 
 

 
 
5.01 
 
 
 
 
 

 
 
1.47 
 
 
 
 
 

 
 

-0.52 
 
 
 
 
 

 
 

-0.80 
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 Min. Max. Mean SD Skew. Kurt. 
Partner selection 
How do you select your suppliers with regard to 
sustainability aspects?  
I select my supplier based on their ecological and 
social performance. 
I select my supplier based on their ability to 
develop environmentally and social friendly 
products. 
I select my supplier based on their technical 
capabilities and their eco-design capabilities. 

 
 
 
1 
 
1 
 
 
1 
 

 
 
 
7 
 
7 
 
 
7 
 

 
 
 
3.08 
 
3.20 
 
 
3.82 
 

 
 
 
1.54 
 
1.59 
 
 
1.77 
 

 
 
 

0.32 
 

0.19 
 
 

-0.17 
 

 
 
 

-0.76 
 

-1.01 
 
 

-1.02 
 

Sequential interdependence 
The provision of the supplier´s sustainability 
information (e.g., about greenhouse gas emissions, 
energy consumption, compliance of human rights) 
is… 
…incomplete – complete. 
…insufficient – sufficient. 
…imprecise – precise. 

 
 
 
 
 
1 
1 
1 

 
 
 
 
 
7 
7 
7 

 
 
 
 
 
4.20 
4.26 
4.33 

 
 
 
 
 
1.11 
1.13 
1.05 

 
 
 
 
 

-0.15 
-0.20 
0.23 

 
 
 
 
 

1.36 
1.16 
0.76 

Partner experience 
How do you experience the information transfer 
between your company and the supplier? 
My supplier informs us regularly about their degree 
of activities in the field of sustainability. 
My supplier exchanges sustainability information 
frequently with my company. 

 
 
 
1 
 
1 

 
 
 
7 
 
7 

 
 
 
3.24 
 
3.18 

 
 
 
1.56 
 
1.53 

 
 
 

0.25 
 

0.37 

 
 
 

-0.86 
 

-0.50 

Supplier comparison information 
Evaluate the relationship to your supplier.  
There are enough potential suppliers to guarantee 
sufficient competition. 
There are other suppliers available that could 
supply us with comparable products.  

 
 
1 
 
2 
 

 
 
7 
 
7 
 

 
 
4.72 
 
5.15 
 

 
 
1.47 
 
1.34 
 

 
 

-0.19 
 

-0.24 
 

 
 

-0.66 
 

-0.73 
 

Supplier-specific information 
Evaluate the relationship to your supplier. 
My supplier adapted her/his management methods 
to cooperate effectively with my company. 
My supplier invested considerably in the 
relationship to my company. 
The relationship to my company is of great 
importance for the supplier to achieve their goals. 

 
 
1 
 
1 
 
1 
 

 
 
7 
 
7 
 
7 
 

 
 
4.14 
 
4.33 
 
4.77 
 

 
 
1.51 
 
1.41 
 
1.30 
 

 
 

-0.29 
 

-0.53 
 

-0.51 
 

 
 

-0.72 
 

-0.25 
 

0.08 
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 Min. Max. Mean SD Skew. Kurt. 
Behavior control 
Do the following agreements with respect to 
ecological and social practice exist with your 
supplier? 
Codes of conduct (codified guidelines or code of 
behavior towards suppliers, staff, or other 
stakeholders). 
Supplier agreements & general terms and 
conditions.  
Minimum standards. 

 
 
 
 
1 
 
 
1 
 
1 

 
 
 
 
5 
 
 
5 
 
5 

 
 
 
 
2.92 
 
 
3.68 
 
3.44 

 
 
 
 
1.40 
 
 
1.19 
 
1.25 

 
 
 
 

-0.17 
 
 

-0.79 
 

-0.68 

 
 
 
 

-1.35 
 
 

-0.18 
 

-0.46 

Outcome control 
Do you request a certification about the compliance 
of the following sustainability standards from your 
supplier? 
The GRI (Global Reporting Initiative) guidelines.  
Social Accountability 8000 (SA 8000). 
The OECD Guidelines for Multinational 
Enterprises. 

 
 
 
 
1 
1 
1 

 
 
 
 
4 
4 
4 

 
 
 
 
1.39 
1.56 
1.39 

 
 
 
 
0.82 
0.95 
0.85 

 
 
 
 

1.97 
1.37 
2.00 

 
 
 
 

2.611 

0.37 
2.601 

Table 10: Descriptive statistics 
Note. 1 Violations of the cutoff value for positive kurtosis (>2). 

5.6 Estimation procedure 

I close this chapter by describing the estimation procedure in the subsequent chapters. I 
conducted a two-step procedure (Anderson & Gerbing, 1988; Kline, 2011): In the first 
step (Chapter 6), I assess the measurement model and the construct measurement with 
a confirmatory factor analysis (CFA). In the second step (Chapter 7), I estimate 
simultaneously the measurement model and in great detail the hypothesized 
mechanisms of the structural model.  

The rationale of the two-step procedure is to assess whether alternative measurement 
models and structural models better fit the sample data compared to the hypothesized 
models. Poor model fit of the measurement model indicates erroneous construct 
measurement and also the model fit of an overidentified structural model may worsen 
in simultaneous estimation. That is, separation allows me to identify the model that 
causes the misfit. Specification adjustments for both models should be based on 
substantial and empirical reasoning (i.e., fit indices and chi-square difference tests). I 
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conduct two adjustments to the measurement model (subchapter 6.2), and I evaluate an 
alternative structural model (subchapter 7.5).52 

The software program Mplus provides powerful estimators that are robust with respect 
to non-normal distributions of the responses (e.g., “MLM”). After conducting listwise 
deletion of cases with missing data, I run the regression with 125 cases. 

  

                                              
52 This requires that nested models are compared. Structural models are nested when one model is a 

proper subset of the other (Kline, 2011).  
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6 Analysis of the measurement model 

6.1 Overview 

In this chapter, I assess the measurement model. I begin by including adjustments of 
the model specification due to some latent variables with only few indicators and 
adjustments in order to improve the model fit (subchapter 6.2). This preliminary work 
peaks in evaluating the fit statistics of the measurement model and in evaluating both 
the validity and the reliability of the single construct measurement (subchapter 6.3). 
Thereby I refer to Dekker (2008) and Dekker & Van den Abbeele (2010) when making 
a choice about the measures of construct validity (i.e., significant factor loadings and 
satisfactory standardized loadings (Kline, 2011) and construct reliability (i.e., 
Cronbach’s alpha, (Cronbach, 1951)). In addition, I conduct the Fornell-Larcker test 
that helps to ascertain the constructs’ discriminant validity (Fornell & Larcker, 1981). 
Finally, the Pearson correlation matrix enables me to derive first speculations about the 
validity of my hypotheses (subchapter 6.4). 

6.2 Specification adjustments 

I scale latent variables by fixing the loading on one of the indicators of a construct 
equal to the value of 1.0 that I expect a priori to be the most reliable one (Kline, 2011). 
Moreover, I fix the residual variances for a single indicator construct and for two 
indicator constructs by multiplying the indicator’s observed variance with a 
subjectively estimated factor (Kline, 2011). The residual variance of the single 
indicator construct contractual trust is fixed to 0.5 times the item’s observed variance. 
The residual variance of one indicator of the construct partner experience (supplier 
comparison information) is fixed to 0.25 (0.2) times the item’s observed variance.  

I obtain adequate model fit when gradually using a residual covariance between two 
indicators of the construct behavior control and, subsequently, between two indicators 
of the construct social information (Sörbom, 1989). Such a model respecification must 
be supported by a substantial and empirical rationale (Byrne, 2012). A residual 
covariance is substantively meaningful when questions are redundant due to content 
overlap. I assume that the error terms of the item supply contracts & general terms and 
conditions and of the item minimum standards correlate as supply contracts might 
involve minimum standards (adjustment #1). Moreover, I assume a correlation 
between the item forced labor or compulsory labor and the item child labor, as the 
respondents may associate child labor with forced labor or compulsory labor 
(adjustment #2). Empirically meaningful implies that adding sequentially residual 
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covariances drops the 𝜒𝜒2-statistic significantly (p < 0.05), the (adjusted) 𝜒𝜒2-difference 
test is significant, the residual covariance is substantial, that is, the latter is equal to or 
exceeds a value of 0.3 (Byrne, 2012; Hair, 2010; Kline, 2011). With support from both 
the substantive and the empirical perspective (Table 11), I provide a profound 
justification to include ex post two residual covariances in the measurement model.53 

Specification adjustments Residual 
covariance 

𝜒𝜒2-statistic  
 

Scaling 
correction 
factor for 
MLM1 

Corrected 𝜒𝜒2-
difference test 
(Satorra-
Bentler scaled 
𝜒𝜒2) 

Original measurement  473.064 
df = 401 

1.0361  

Adjustment #1 0.635 
(predicted) 
0.516*** 
(estimated) 

454.428 
df = 400 

1.0359 17.382*** 
 

Adjustment #2 0.298 
(predicted) 
0.314***  
(estimated) 

448.235 
df = 399 

1.0352 05.116** 

Table 11 Modification indices 
Note. 1 When using the MLM-estimator in Mplus (www.statmodel.com/chidiff.shtml), an adjustment 
is necessary to conduct 𝜒𝜒2-difference tests (Satorra, 1999; Satorra & Bentler, 2001). 
*** Indicates a p-value ≤ 0.01; ** p ≤ 0.05; * p ≤ 0.10 (two-tailed test). 

6.3 Evaluation of the measurement model and of the variable 
measures 

The fit statistics for the measurement model indicate that the model reproduces the 
sample data very well; I report the ratio of the 𝜒𝜒2 and the degrees of freedom (1.12), 
the root mean squared error of approximation (RMSEA) = 0.031, the standardized root 
mean square residual (SRMR) = 0.051, the comparative fit index (CFI) = 0.97, and the 
Tucker-Lewis fit index (TLI)54 = 0.97.55 Moreover, the construct measurement 
indicates adequate validity and reliability (Table 12). The estimates show highly 
significant factor loadings and highly satisfactory standardized loadings. Furthermore, 
Cronbach’s ∝ for all constructs well exceeds the cutoff value of 0.60. 
                                              
53 Moreover, the global fit indices of the original measurement model and after adjustment #1 are (in 

parenthesis: global fit indices of the adjusted model) 𝜒𝜒2/𝑑𝑑𝑑𝑑 = 1.180 (1.136), RMSEA = 0.038 
(0.033), SRMR = 0.056 (0.051), CFI = 0.96 (0.97), and TLI = 0.95 (0.96). The global fit indices 
after adjustment #2 and the cutoff values are reported next (subchapter 6.3). 

54 The Tucker-Lewis fit index is sometimes referred to as the non-normed-fit-index (NNFI) (Byrne, 
2012). 

55 For cutoff values see Ullman (2013), Hu and Bentler (1999), Fan, Thompson, and Wang (1999), and 
Bollen (1989): 𝜒𝜒2/df < 2, RMSEA ≤ 0.06, SRMR ≤ 0.08, CFI ≥ 0.95, TLI ≥ 0.95.  
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Constructs and indicators Cron-
bach’s 
alpha 

Factor 
loading 

Stand-
ard 
error 

ML p-
value 
(two-
tailed) 

Stand-
ardized 
factor 
loading 

Cutoff valuesa ≥0.6   ≤0.050 ≥0.5 
Independent variables      
Perceived environmental uncertainty 
The development of sustainability-oriented 
activities is inhibited by… 
…the expectation of additional costs 
relative to conventional activities. 
…the insufficient financing possibilities. 
…the intra-corporate demand for short 
payback periods. 

0.689  
 
 
1.000 
 
0.582 
0.828 

 
 
 
 
 
0.116 
0.148 

 
 
 
 
 
<0.001 
<0.001 

 
 
 
0.856 
 
0.465c 

0.677 

Ecological information 
Do you demand the following ecological 
information from your supplier? 
On direct and indirect greenhouse gas 
emissions (CO2 or other greenhouse gases). 
On other significant air emissions (e.g., 
NOx, SOx, ozone-depleting emissions …). 
On waste water discharges by type and 
destination. 

0.862  
 
 
1.000 
 
1.159 
 
0.937 

 
 
 
 
 
0.112 
 
0.151 

 
 
 
 
 
<0.001 
 
<0.001 

 
 
 
0.843 
 
0.883 
 
0.751 

Social information 
Do you demand the following social 
information from your supplier? 
On suppliers that have undergone screening 
on human rights or actions taken to 
eliminate human rights violations.  
On the risk of child labor or measures taken 
to eliminate child labor.  
On the risk of forced or compulsory labor 
or measures taken to eliminate forced or 
compulsory labor. 

0.918 
 

 
 
 
1.000 
 
 
1.112 
 
0.937 

 
 
 
 
 
 
0.070 
 
0.078 

 
 
 
 
 
 
<0.001 
 
<0.001 

 
 
 
0.929 
 
 
0.866 
 
0.791 
 

Stakeholders 
To what extent do the following 
stakeholders influence the sustainability-
oriented activities of your company? 
Customers.  
The owner/executive board of the 
organization.  
Competitors. 

0.672 
 

 
 
 
 
1.000 
1.076 
 
0.776 

 
 
 
 
 
0.176 
 
0.162 

 
 
 
 
 
<0.001 
 
<0.001 

 
 
 
 
0.647 
0.742 
 
0.535 
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Cutoff valuesa ≥0.6   ≤0.050 ≥0.5 
Dependent variables      
Contractual trust 
Evaluate the relationship to your supplier. 
Based on my prior experiences I cannot 
rely completely on my supplier to keep 
their promises (reverse coded). 

-  
 
1.000 

 
 

 
 
 

 
 
0.655 

Partner selection 
How do you select your suppliers with 
regard to sustainability aspects?  
I select my supplier based on their 
ecological and social performance. 
I select my supplier based on their ability to 
develop environmentally and social 
friendly products. 
I select my supplier based on their technical 
capabilities and their eco-design 
capabilities. 

0.862  
 
 
1.000 
 
0.958 
 
 
0.792 

 
 
 
 
 
0.056 
 
 
0.071 

 
 
 
 
 
<0.001 
 
 
<0.001 

 
 
 
0.958 
 
0.884 
 
 
0.658 

Sequential interdependence 
The provision of the supplier´s 
sustainability information (e.g., about 
greenhouse gas emissions, energy 
consumption, compliance of human rights) 
is… 
…incomplete – complete. 
…insufficient – sufficient. 
…imprecise – precise. 

0.912 
 

 
 
 
 
 
 
1.000 
0.949 
0.788 

 
 
 
 
 
 
0.056 
0.060 

 
 
 
 
 
 
<0.001 
<0.001 

 
 
 
 
 
 
0.955 
0.895 
0.796 

Partner experience 
How do you experience the information 
transfer between your company and the 
supplier? 
My supplier informs us regularly about 
their degree of activities in the field of 
sustainability. 
My supplier exchanges sustainability 
information frequently with my company. 

0.827 
 

 
 
 
 
1.000 
 
 
0.907 

 
 
 
 
 
 
 
0.061 
 

 
 
 
 
 
 
 
<0.001 

 
 
 
 
0.873 
 
 
0.807 

Supplier comparison information 
Evaluate the relationship to your supplier.  
There are enough potential suppliers to 
guarantee sufficient competition. 
There are other suppliers available that 
could deliver us with comparable products. 

0.815 
 

 
 
1.000 
 
0.732 

 
 
 
 
0.066 
 

 
 
 
 
<0.001 

 
 
0.921 
 
0.743 
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Cutoff valuesa ≥0.6   ≤0.050 ≥0.5 
Supplier-specific information 
Evaluate the relationship to your supplier. 
My supplier adapted her/his management 
methods to cooperate effectively with my 
company. 
My supplier invested considerably in the 
relationship to my company. 
The relationship to my company is of great 
importance for the supplier to achieve their 
goals. 

0.783 
 

 
 
1.000 
 
 
0.749 
 
0.620 
 

 
 
 
 
 
0.087 
 
0.077 
 

 
 
 
 
 
<0.001 
 
<0.001 
 

 
 
0.880 
 
 
0.710 
 
0.637 

Behavior control 
Do the following agreements with respect 
to ecological and social aspects exist with 
your supplier? 
Codes of conduct (codified guidelines or 
code of behavior towards suppliers, staff, or 
other stakeholders). 
Supplier agreements & general terms and 
conditions. 
Minimum standards. 

0.762 
 

 
 
 
 
1.000 
 
 
0.761 
 
0.770 

 
 
 
 
 
 
 
0.112 
 
0.109 

 
 
 
 
 
 
 
<0.001 
 
<0.001 

 
 
 
 
0.660 
 
 
0.591 
 
0.567 

Outcome control 
Do you request a certification about the 
compliance of the following sustainability 
standards from your supplier? 
The GRI (Global Reporting Initiative) 
guidelines.  
Social Accountability 8000 (SA 8000). 
The OECD Guidelines for Multinational 
Enterprises.  

0.780 
 

 
 
 
 
1.000 
 
0.915 
1.056 

 
 
 
 
 
 
0.110 
0.087 

 
 
 
 
 
 
<0.001 
<0.001 

 
 
 
 
0.901 
 
0.820 
0.796 

Table 12: Measurement model estimates (𝑵𝑵 = 𝟏𝟏𝟏𝟏𝟏𝟏) 
Notes. a Recommended cutoff values, see Hair (2010) and Kline (2011).  
b Control variable. 
c Violates cutoff value. 

I also conduct the Fornell-Larcker test and generally obtain support for the constructs’ 
discriminant validity (Table 14).56 However, I observe three marginal violations with 
respect to the Fornell-Larcker criterion for the construct pairs behavior control – social 
information, behavior control – partner selection, and behavior control – partner 
experience when looking at the Pearson correlation matrix (Table 14). A remedy to 
assess discriminant validity is to construct the confidence interval around the 

                                              
56 The Fornell-Larcker test requires that the square root of the average variance extracted from each 

construct to be larger than the inter-correlations between this construct and all other constructs 
(Fornell and Larcker, 1981). 
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correlation estimate and to determine whether it includes 1.0 (Anderson & Gerbing, 
1988). I find that this is not the case (Table 13), indicating adequate discriminant 
validity. 

Construct 
pair 

Lower bound Correlation 
estimate 

Upper bound 

99% 95% 90%  90% 95% 99% 
Behavior control –
social information 

0.558 0.583 0.604 0.718 0.832 0.853 0.878 

Behavior control – 
partner selection 

0.446 0.475 0.501 0.634 0.767 0.793 0.822 

Behavior control – 
partner experience 

0.388 0.426 0.459 0.632 0.805 0.838 0.876 

Table 13: Testing for discriminant validity 

Furthermore, multicollinearity is a serious concern when the correlation between two 
variables exceeds 0.9 (Kline, 2011; Tabachnick & Fidell, 2013). Although the 
correlation between social information and behavior control (r = 0.718) does not 
exceed this threshold, two further criteria suggest the absence of multicollinearity 
between these constructs: The questions for social information and behavior control 
are formulated in a completely different manner. Moreover, I specify social 
information as an independent variable in the structural model and behavior control 
represents the final dependent variable.  

6.4 Initial support from the Pearson correlation matrix 

I obtain some initial support for my hypothesized relationships when looking at the 
Pearson correlation matrix (Table 14). Consistent with my expectations, partner 
experience correlates positively and highly significantly with supplier-specific 
information as was found in a previous study (Dekker & Van den Abbeele, 2010). 
Moreover, partner experience relates positively and highly significantly with behavior 
control and outcome control, partner selection and the hypothesized antecedents of 
partner experience (ecological information, social information, and sequential 
interdependence) that I associate with the perceived supplier´s behavior uncertainty 
regarding reliable sustainability reporting. Here the relationship between social 
information and sequential interdependence is highly significant. I observe the same 
result between partner selection and supplier comparison information. Supplier 
comparison information correlates positively and highly significant with behavior 
control, while the correlation with outcome control is marginal and insignificant. 
Finally, the positive correlations between the control variable stakeholders and various 
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variables of interest (partner experience, supplier-specific information, supplier 
comparison information) are highly significant. 

In contrast to my expectations, the correlations of the hypothesized relationships 
between contractual trust and partner selection, supplier-specific information, and 
both formal control dimensions (behavior control and outcome control) are 
insignificant. The correlation between ecological information and sequential 
interdependence is also insignificant. The negative correlation between perceived 
environmental uncertainty and partner selection, which is unexpected. Finally, a 
positive highly significant correlation between behavior control and outcome control 
suggests communalities that I attribute to specifying a residual covariance between 
both constructs in the structural model (Dekker & Van den Abbeele, 2010).  
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Table 14: Pearson correlation matrix for the estimation sample (𝑵𝑵 = 𝟏𝟏𝟏𝟏𝟏𝟏) 
Note. The square-root of the average variance extracted from each construct measure is on the 
diagonal, inter-correlations between the measures are on the off-diagonal. 
*** p ≤ 0.01; ** p ≤ 0.05; * p ≤ 0.10 (two-tailed test).  
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7 Results for the structural model 

7.1 Overview 

In this chapter, I present in detail the results of the structural model. I start this chapter 
by providing global fit statistics and by illustrating my results (subchapter 7.2). I 
proceed with the effects that I assign to the transaction context (subchapter 7.3), I 
report each effect of the individual mechanisms (subchapter 7.4), and discuss the 
influence of the reciprocal relationship (subchapter 7.5). Besides the graphic 
illustration, I provide a tabular overview of each effect and the individual mechanisms 
(subchapter 7.6). Moreover, I obtain four significant total effects of partner experience 
on contractual control design when combining three mechanisms with regard to 
behavioral control (Variant A and Variant B in section 7.7.1) and when combining 
two mechanisms with regard to outcome control (Variant C and Variant D in section 
7.7.2). Finally, I provide a tabular overview of these total effects (subchapter 7.8). 

7.2 The structural model 

The second step of the estimation procedure involves the simultaneous estimation of 
the measurement model and of the structural model. Figure 10 illustrates the results of 
the structural model. The global fit statistics are acceptable: I report the ratio of 𝜒𝜒2 
over the degrees of freedom ( 𝜒𝜒2/𝑑𝑑𝑑𝑑) = 1.190, the root mean squared error of 
approximation (RMSEA) = 0.039, the standardized root mean square residual (SRMR) 
= 0.078, the comparative fit index (CFI) = 0.96, and the Tucker-Lewis fit index (TLI) 
= 0.95.57 Compared to the results of the single estimation of the measurement model in 
the first step, the estimates and the standard errors of the (standardized) factor loadings 
are very similar. Moreover, there are no differences in the p-values. This invariance 
confirms that the measurement model fits the data very well (Burt, 1976; Kline, 2011). 

                                              
57 Again, for cutoff values see Ullman (2013), Hu and Bentler (1999), Fan, Thompson, and Wang 

(1999), and Bollen (1989): 𝜒𝜒2/df < 2, RMSEA ≤ 0.06, SRMR ≤ 0.08, CFI ≥ 0.95, TLI ≥ 0.95. 
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Figure 10: Structural model 
Note. *** p ≤ 0.01; ** p ≤ 0.05; * p ≤ 0.10 (two-tailed test).  
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7.3 Transaction context 

In this subchapter, I report the effects of voluntary corporate sustainability reporting on 
partner experience that I associate with the perceived supplier’s behavior uncertainty 
(section 7.3.1) and, additionally, the effect of perceived environmental uncertainty on 
partner selection (section 7.3.2). 

7.3.1 Voluntary sustainability reporting 

In my study, I focus on information exchange in interfirm relationships and assume 
that the supplier’s sustainability reporting according to the GRI guidelines 
characterizes the firm’s partner experience. I refer to the double bottom line approach 
in view of operationalizing sustainability reporting and I find that the direct effect of 
the provision of ecological information is highly significant and larger (0.68, p < 0.01) 
than the insignificant effect of social information (0.17). 

The effects of sustainability information on partner experience are partially mediated 
through the reliability of the information represented by the construct of sequential 
interdependence. I find a positive and significant association with social information 
(0.18, p < 0.05) and an insignificant effect with regard to ecological information. 
Consistent with my expectations, sequential interdependence is associated positively 
and highly significantly with partner experience (0.32, p < 0.01). Thus, the indirect 
effect of mediation (0.181 * 0.316 = 0.057, p < 0.1) is associated with the reliability of 
social information (Table 15).  

The results support my view that information provision via corporate sustainability 
reporting drives the firm’s partner experience. The reliability of such information is 
relevant with respect to the provision of social information. The result reflects 
reliability concerns with regard to this part of sustainability reporting, maybe due to its 
minor role so far or due to ambiguous and various seals and certificates about working 
conditions (Hahn & Kühnen, 2013; Seuring, 2013). I attribute a high significant direct 
effect of ecological information on partner experience and an insignificant indirect 
effect to the simpler measurability and verifiability of this kind of information. The 
respective total effect strongly supports these considerations; I report a highly 
significant total effect of the provision of sustainability information that involves the 
significant direct and indirect effect on partner experience (0.681 + 0.057 = 0.738, p < 
0.01). 
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Description Effects Hypotheses Estimate Standard error 

Ecolog. information 
-partner experience 

Total effect 
Indirect effect 

H1a, H1c, H1e 
H1c, H1e 

0.675*** 
-0.006 

0.165 
0.046 

Social information - 
partner experience 

Total effect 
Indirect effect 

H1b, H1c, H1e 
H1d, H1e 

0.232** 
0.057* 

0.108 
0.034 

Provision of sustain- 
ability information - 
partner experience 

Total effect 
Indirect effect 

H1a, H1d, H1e 
H1d, H1e 

0.738*** 
0.057* 

0.180 
0.034 

Table 15: Total effects of sustainability information on partner experience 
Note. For the indirect effect and the total effect of the provision of sustainability information on 
partner experience, I report the (asymptotic) standard errors that are obtained by the multivariate delta 
method (Appendix II). All other effects are obtained by using Mplus. 
*** p ≤ 0.01; ** p ≤ 0.05; * p ≤ 0.10 (two-tailed test). 

7.3.2 Perceived environmental uncertainty 

I predict a positive association of perceived environmental uncertainty on partner 
selection, in particular with respect to internal environmental uncertainty by means of 
concerns about the amortization of sustainable investments. Contrary to my 
expectations, the effect is negative and significant (-0.12, p < 0.1). This result may 
indicate that investment uncertainty implies that firms adopt a “wait-and-see” attitude. 
It may also support the stream of prior findings about a decrease in search efforts when 
facing internal environmental uncertainties and when there is a general lack of 
information processing capabilities (Blumberg, 2001). From a transaction costs 
perspective, this result may also imply that the make-or-buy decision is made in favor 
of internal investments. The indicators that represent the external environmental 
uncertainty, in particular about the development of governmental regulations, are 
already excluded in the construct measurement due to bad construct validity and 
reliability.  

In sum, I interpret these results with the existence of control problems in the 
transaction context that is characterized by institutionalized measurement of the 
sustainability impact according to the GRI guidelines and by perceived (internal) 
environmental uncertainty. I obtain empirical support when I associate the perceived 
supplier’s behavior uncertainty with biased information provision from voluntary 
corporate sustainability reporting with regard to social information and when I 
associate the buyer’s perceived (internal) environmental uncertainty with the 
amortization of sustainable investments. 
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7.4 Learning mechanisms 

In this subchapter, I report each effect of the respective mechanisms (sections 7.4.1-
7.4.4). Generally, I find that controlling for other stakeholders apart from suppliers did 
not affect my hypothesized associations. 

7.4.1 Learning spillovers from experience (mechanism #1) 

Consistent with my expectations, the firm’s partner experience about the supplier’s 
sustainability reporting has a positive and highly significant effect on contractual 
control mechanisms. The effect on behavior control (0.58, p < 0.01) is larger than the 
effect on outcome control (0.26, p < 0.01). This supports my hypothesis of general 
knowledge spillovers from partner experience, in particular on behavior control, and 
this mechanism will represent the draft of an initial level of contractual control 
mechanisms in my organizational learning model (chapter 8). 

7.4.2 Learning from experience and trust (mechanism #2) 

Based on learning theory, I predict that knowledge accumulation due to partner 
experience about a buyer’s sustainability reporting generates supplier-specific 
information. The estimates strongly support this view (0.37, p < 0.01). In line with the 
proposition in Tomkins (2001) and consistent with the average duration of the buyer-
supplier-relationships in my sample (15 years), I find support for a negative and highly 
significant association of supplier-specific information on contractual trust (-0.37, p < 
0.01) indicating that the business relationships in my sample are rather in the 
commitment stage than in a screening or in a selection stage. Finally, the estimates 
show a negative and highly significant effect of contractual trust on behavior control 
(-0.57, p < 0.01) and a moderately significant effect on outcome control (-0.20, p < 
0.05). The results read as follows: When the firm experiences biased sustainability 
reporting from a specific supplier, this is associated with a decrease of contractual 
trust and, consequently, with an increase of contractual control mechanisms. 

7.4.3 Partner selection and trust (mechanism #3) 

I find that the buyer’s partner experience is also strongly related to partner selection 
(0.65, p < 0.01), indicating that general partner experience about sustainability 
reporting explains the extent of partner selection efforts. Consistent with my 
expectations that partner selection according to capability-related criteria contributes 
to developing the buyer’s contractual trust, I find a highly positive and highly 
significant effect (0.61, p < 0.01). It indicates the buyer’s belief in the supplier’s 
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promises about technological competence. In view of the negative effects of 
contractual trust on contractual control mechanisms, the consequence is a reduction of 
contractual control mechanisms. 

To sum up, the results of mechanisms #2 and #3 support the influential role of 
contractual trust during partner selection given the prevailing transaction context as 
predicted by prior management accounting scholars (Caglio & Ditillo, 2008; 
Langfield-Smith & Smith, 2003; Van der Meer-Kooistra & Vosselman, 2000). From a 
dynamic perspective, my model scope would focus on partner selection until a 
contract with the chosen supplier is finalized (market clearing). This implies that there 
are no feedback effects of contractual control mechanisms on contractual trust. 

7.4.4 Searching for information (mechanism #4) 

I predict that supplier comparison information is obtained during the partner selection 
process and is aimed to obtain additional information, e.g., about a potential supplier’s 
position relative to other competitors. An earlier study found empirical support that 
this information type is obtained during partner selection rather than from partner 
experience (Dekker & Van den Abbeele, 2010). I find additional, significant support 
for this result (0.16, p < 0.05). The effect is small, but it has the same size as in the 
Dekker & Van den Abbeele (2010) study. The effect of supplier comparison 
information on outcome control is small and insignificant, the effect on behavior 
control is small and highly significant (0.17, p < 0.01). Thus, the estimates indicate 
that searching for (comparison) information has only a small effect on contractual 
behavior control in my sample. This finding supports the view that more fine-grained 
task descriptions result from the search for information during the selection process. 
Conversely, the design of contractual outcome control mechanisms receives no 
updated information. The high measurability (e.g., for cars the CO2 emissions in 
gram/km) of these mechanisms may mitigate the need for further learning. 

In sum, I do not ignore the small effects of this mechanism and I will suggest that it 
represents the third learning phase regarding the use of behavior control when 
capturing a dynamic perspective (Table 21, subchapter 7.8 and chapter 8). 

  



Results for the structural model 

108 

7.5 Discussion of the reciprocal relationship 

When considering the reciprocal relationship, I hypothesized on the one hand a 
positive association of partner selection to contractual trust (H3f). On the other hand, 
I argue that a lack of contractual trust due to prior partner experience would induce 
the buyer to intensify partner selection (H3e). Alternatively, a balancing feedback loop 
that represents the extent of the partner selection process over time served as a 
motivation for cyclic effects between the two constructs. Accordingly, a gap between 
desired capability-related partner selection criteria and available suppliers is then 
closed when sufficient contractual trust in a potential supplier is developed. 
Otherwise, the partner search continues. 

Surprisingly, the predicted negative effect of contractual trust on partner selection 
turns out to be small (-0.19) and insignificant while the positive effect is large and 
highly significant (0.61, p < 0.01). Moreover, the residual covariance is highly 
significant (-0.98, p < 0.01) and indicates that the residuals move in opposite 
directions. These results could be due to a mis-specification or they could be indicative 
of a time lag in the hypothesized reciprocal relationship. I am restricted in testing 
various model specifications with reciprocal relationships because I find that 
theoretically sound model specifications are not identified. Thus I refer to my global fit 
measures that all pass the cutoff values and I refer to the comparison of the structural 
model with a recursive structural model at the end of this subchapter. However, as I 
observe a high error term of one estimate (0.263) of the reciprocal relationship relative 
to the other one (0.170) and a high difference of the estimated coefficients, I discuss 
reasons that may cause the small and insignificant coefficient associated with partner 
selection regressed on contractual trust.  

First, I do not specify a unique direct (exogenous) instrumental variable on contractual 
trust. However, the absolute effect of partner experience on contractual trust via 
supplier-specific information (0.37*0.37 = 0.14) is marginally larger than the effect of 
the instrumental variable perceived environmental uncertainty on partner selection 
(0.12). As I observe additionally a strong direct effect of partner experience on partner 
selection (0.65), I conclude that the instrumentality specification is correct (Light et al., 
2003). Moreover, a single consideration of supplier-specific information reveals a 
strong effect on contractual trust (0.37). It may therefore approximately represent an 
instrument for contractual trust.  
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Second, I have confidence in partner experience as a strong prior variable of the 
reciprocal relationship because I obtain a significant mediation effect on partner 
experience based on social information and a strong direct effect of ecological 
information, and I observe a strong significant effect of the control variable 
stakeholders. Third, both standard errors in the reciprocal relationship are high but in 
the magnitude of standard errors in nonrecursive models (Schaubroeck, 1990). In sum, 
a similar magnitude of effect size of the instrumental variables and the strong prior 
variable is indicative of a good model performance (Wong & Law, 1999). Moreover, 
Wong & Law (1999) have shown that omitting an instrumental variable is not as 
serious in terms of obtaining biased estimates as the lack of specifying a residual 
covariance in a reciprocal relationship and, in particular, as a model that is not 
identified sufficiently.  

I conclude from this discussion that not specifying a unique instrumental variable on 
contractual trust results in a neglectable potential bias. However, I observe a high 
difference of the estimated coefficients and cannot exclude a misspecification despite 
compelling theory and arguments. In view of the highly significant residual 
covariance, the difference in effect size suggests a time lag in the reciprocal 
relationship (Light et al., 2003; Moeller, 2010; Wong & Law, 1999). That is, in a 
longitudinal setting, contractual trust affects partner selection in a phase before the 
search process actually starts. Partner selection that generates contractual trust (and a 
potential cyclic feedback effect) occurs during the subsequent search phase. The 
absence of a significant negative effect between contractual trust and partner selection 
supports this view and my argument that the system is in equilibrium at the time point 
of data collection. 

Apart from this substantial discussion, I also provide empirical support for the 
specification of the reciprocal relationship by comparing the hypothesized structural 
model with an alternative model without the specified reciprocal relationship, i.e., 
without the residual covariance and the insignificant effect. As a result, the 𝜒𝜒2-
difference test provides empirical evidence in favor of the original model specification 
(Table 16). Moreover, I observe that all global fit indices are beyond the global fit 
indices of the recursive model (in parenthesis: global fit indices of the original model): 
𝜒𝜒2/𝑑𝑑𝑑𝑑 = 1.219 (1.190), RMSEA = 0.042 (0.039), SRMR = 0.080 (0.078), CFI = 0.95 
(0.96), TLI = 0.94 (0.95).  
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Specification adjustments 𝜒𝜒2-statistic  
 

Scaling 
correction 
factor for 
MLM1 

Corrected 𝜒𝜒2-difference test 
(Satorra-Bentler scaled 𝜒𝜒2) 

Recursive structural model 534.101 
df = 438 

1.0301  

Nonrecursive structural 
model 

519.033 
df = 436 

1.0316 20.969*** 

Table 16: Testing of the reciprocal structure 
Note. 1 Again, when using the MLM-estimator in Mplus, an adjustment is necessary to conduct 𝜒𝜒2-
difference tests (Satorra 1999; Satorra & Bentler, 2001). 
*** Indicates a p-value ≤ 0.01; ** p ≤ 0.05; * p ≤ 0.10 (two-tailed test).  
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7.6 Summary of each of the effects and the individual mechanisms 

In this subchapter, I provide an overview about each effect (Table 17) and about the 
individual (in-) direct effects of the four mechanisms between partner experience and 
contractual behavior control and outcome control mechanisms (Table 18). 

 Con- 
tractual 

trust 

Partner 
selection 

Seq. 
Inter- 

depend- 
ence 

Partner 
exper-
ience 

Com- 
parison 
inform-
ation 

Specific 
inform-
ation 

Behav. 
control 

Out- 
come 

control 

Independent 
variable 

 

Perceived 
environ. 
Uncertainty 

- -0.12* 
(0.066) 

- - - - - - 

Ecolog. 
Information 

- - -0.02 
(0.146) 

0.68*** 
(0.177) 

- - - - 

Social 
information 

 - 0.18** 
(0.084) 

0.17 
(0.119) 

- - - - 

Stakeholders -  - 0.38*** 
(0.112) 

0.26** 
(0.131) 

0.07 
(0.129) 

- - 

Dependent 
variable 

 

Contractual 
trust 

- -0.19 
(0.263) 

- - - - -0.57 
*** 
(0.134) 

-0.20** 
(0.091) 

Partner 
selection 

0.61*** 
(0.170) 

- - - 0.16** 
(0.071) 

- - - 

Sequential 
Interdep. 

- - - 0.32*** 
(0.091) 

- - - - 

Partner 
experience 

- 0.65*** 
(0.101) 

- - - 0.37*** 
(0.098) 

0.58*** 
(0.085) 

0.26*** 
(0.058) 

Supplier 
Comparison 
Information 

- - - - - - 0.17*** 
(0.057) 

0.01 
(0.039) 

Supplier-
specific 
Information 

-0.37 
*** 
(0.113) 

- - - - - - - 

Table 17: Individual coefficients 
Note. Standard errors are reported in the parentheses. 
*** p ≤ 0.01; ** p ≤ 0.05; * p ≤ 0.10 (two-tailed test). 

The four mechanisms involve a direct effect of partner experience on contractual 
control mechanisms (mechanism #1) and three indirect effects (mechanisms #2, #3, 
and #4). An indirect effect is the product of several individual effects and a multiplier 
that takes into account the impact of reciprocal effects (Appendix III). Obtaining 
significant coefficients for each effect does not imply that the individual indirect effect 
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with the respective coefficients is significant. Nor does it imply that the total effect and 
the total indirect effect of partner experience on contractual behavior control and 
outcome control mechanisms are significant.58 Hence the indirect effects must be 
tested. I report the results of the individual indirect effects in Table 18. In the next 
subchapter, I report the total effects that result when testing jointly the direct effect of 
mechanism #1 and the three indirect effects of the mechanisms #2, #3, and #4. 

Mechanism Hypotheses Behavior 
control 

Outcome 
control 

(#1) Learning spillovers from experience H2a/b 0.576*** 
(0.085) 

0.259*** 
(0.058) 

(#2) Learning from experience and trust H3a, H3b, H3c/d 0.069** 
(0.032) 

0.025* 
(0.015) 

(#3) Partner selection and trust H2c, H3f, H3c/d -0.202** 
(0.080) 

-0.072* 
(0.040) 

(#4) Searching for information H2c, H4a, H4b, H4c/d 0.015* 
(0.009) 

-1 

Table 18: Results of the individual mechanisms 
Notes. Standard errors are reported in the parentheses. I obtain the (asymptotic) standard errors for the 
mechanisms #2, #3, and #4 by applying the multivariate delta method (see Appendix V for indirect 
effects on behavior control and Appendix VI: Variant C and Variant D for indirect effects on outcome 
control). 
1 As the estimate of hypothesis H4b is insignificant, I dispense with a further analysis of this indirect 
effect. 
*** p ≤ 0.01; ** p ≤ 0.05; * p ≤ 0.10 (two-tailed test). 

7.7 Total effects on contractual control mechanisms 

Total effects involve testing jointly the direct effect of mechanism #1 with total 
indirect effects. Total indirect effects involve testing jointly the indirect effects of the 
mechanisms #2, #3, and #4. I now report the total effects and total indirect effects of 
partner experience on the use of contractual behavior control (section 7.7.1) and 
outcome control (section 7.7.2) mechanisms. This is relevant to test the overall effect 
of partner experience on the use of contractual control design and to support my 
arguments in the discussion (chapter 8). 

7.7.1 Total effects on behavior control mechanisms 

With regard to the effects of partner experience on the use of contractual behavior 
control mechanisms, I observe highly significant total effects when involving two 

                                              
58 To conclude from significant coefficients for the individual effects on a respective significant total 

effect is only a rule of thumb (Kline, 2011; Cohen, Cohen, West, and Aiken, 2002).  
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indirect mechanisms.59 Accordingly, the total effect involves the direct effect of 
mechanism #1 and two indirect effects (Table 19). The total indirect effect includes 
either mechanism #3 (Variant A) or mechanism #2 (Variant B) and the mechanism of 
searching for information (mechanism #4).60  

Description Mechanisms Effects Estimates1 Standard errors2 

Variant A #1, #3, and #4 Total 0.389*** 0.117 
#3 and #4 Total indirect -0.187** 0.081 

Variant B #1, #2, and #4 Total 0.660*** 0.091 
#2 and #4 Total indirect 0.084** 0.034 

Table 19: Total effects of partner experience on behavior control 
Notes. 1 Matrix manipulations in Appendix IV support the validity of the total effects.  
2 Further matrix manipulations in Appendix VI yield to the (asymptotic) standard errors of the total 
effects. 
3 For a graphic illustration, see Figure 14 for Variant A in subchapter 8.4 and Figure 11 for Variant B 
in subchapter 8.3. 
*** p ≤ 0.01; ** p ≤ 0.05; * p ≤ 0.10 (two-tailed test). 

I attribute the significance of the three mechanisms that affect the use of contractual 
behavior control to the provision of social information and the reliability of this kind 
of sustainability information; I do not find empirical support for a relationship between 
ecological information and sequential interdependence (section 7.3.1). I suppose that 
ecological information (e.g., CO2 emissions of cars in gram per km) is easier to 
measure than social information that is susceptible to dubious deals and certifications. 
On the other hand, social information (e.g., working conditions) is a candidate for 
imposing behavior control mechanisms (Ouchi, 1979) that are adapted to potential 
suppliers during the selection process. The critical discussion about the relevance of 
double bottom line accounting by Norman & MacDonald (2004) provides additional 
support in favor of the use of contractual behavior control mechanisms instead of 
outcome control mechanisms. These authors doubt that corporation success involving 
social responsibility and ecological sustainability can be measured in the same manner 
as financial performance. 

7.7.2 Total effects on outcome control mechanisms 

As I do not observe a significant effect of supplier comparison information on 
contractual outcome control that represents a part of mechanism #4, I observe fewer 
                                              
59 When involving all three indirect mechanisms simultaneously, the total indirect effect is 

insignificant.  
60 I do not involve an indirect effect along the path partner experience-supplier-specific information-

contractual trust-partner selection-supplier comparison information and contractual behavior 
control. The coefficient between contractual trust and partner selection is insignificant. Moreover, 
the indirect effect is insignificant. The test statistics can be provided on request.  
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total effects of partner experience on outcome control than on behavior control 
mechanisms (Table 20). I observe highly significant total effects of partner experience 
on the use of contractual outcome control when coupling the direct effect of 
mechanism #1 with a single indirect effect of either mechanism #3 (Variant C) or 
mechanism #2 (Variant D).61 

Description Mechanisms Effects Estimates1 Standard errors1 

Variant C #1 and #3 Total 0.187*** 0.070 
#3 Total indirect -0.072* 0.039 

Variant D #1 and #2 Total 0.284*** 0.060 
#2 Total indirect 0.025* 0.015 

Table 20: Total effects of partner experience on outcome control 
Note. 1 The matrices for verifying total (indirect) effects and calculating (asymptotic) standard errors 
are provided in Appendix IV and in Appendix VI. 
2 For a graphic illustration, see Figure 16 for Variant C in subchapter 8.4, and Figure 13 in subchapter 
8.3. 
*** p ≤ 0.01; ** p ≤ 0.05; * p ≤ 0.10 (two-tailed test). 

With regard to the insignificant effect of supplier comparison information on the use 
of contractual outcome control mechanisms I suggest two reasons for the absence of 
searching for information in particular and the absence of an indirect effect in general. 
An insignificant effect of supplier comparison information on contractual outcome 
control might imply that this control mechanism is used to identify potential suppliers 
as qualified in a pre-selection phase and are therefore either non-negotiable or, due to 
their anonymous nature, must be less individualized to specific firms than might be the 
case with behavior control mechanisms. That is, there is no need to learn during the 
current search.  

Alternatively, insisting on prior partner experience may also constrain new learning 
(Mayer & Argyres, 2004). Sometimes, reluctance to learn can only be overcome when 
a triggering event occurs, that is, a search-initiation threshold must be surmounted 
(Huber, 1991; Mintzberg, Raisinghani, & Théorêt, 1976). In my study, this might 
imply that the decision of pursuing a reactive sustainability strategy with an ecological 
and social orientation is a less relevant criterion for partner selection than the 
economic dimension (Gond et al. 2012, Seuring & Müller, 2008b; Verma & Pullman, 
1998).  

                                              
61 When involving both indirect mechanisms simultaneously, the total indirect effect is insignificant. 
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7.8 Summary of total effects 

In order to discuss my main thesis of a U-shaped learning pattern during the partner 
selection process in the next chapter, I aggregate in Table 21 the individual (in-) direct 
mechanisms from Table 18, the total effects of partner experience on contractual 
behavior control from Table 19 (Variant A and B) and outcome control mechanisms 
from Table 20 (Variant C and D).  

For the discussion chapter when I incorporate a dynamic view, I also distinguish 
between the phases I-III in Table 21. On the time path, phase I involves the 
mechanisms #1 and #2 that occur before the actual partner selection takes place, phase 
II represents the actual partner selection with mechanism #3, and phase III involves 
with mechanism #4 an intensified partner search. 

Phase Mechanisms Hypotheses Behavior control Outcome control 
Variant   A B C D 
Phase I (#1) Learning spillovers 

from experience 
H2a/b 0.576*** 

(0.085) 
0.576*** 
(0.085) 

0.259*** 
(0.058) 

0.259*** 
(0.058) 

 (#2) Learning from 
experience and trust 

H3a, H3b, 
H3c/d 

 0.069** 
(0.032) 

 0.025* 
(0.015) 

Phase II (#3) Partner selection and 
trust 

H2c, H3f, 
H3e/d 

-0.202** 
(0.080) 

 -0.072* 
(0.039) 

 

Phase 
III 

(#4) Searching for 
information 

H2c, H4a, 
H4b 

0.015* 
(0.009) 

0.015* 
(0.009) 

 
 

 
 

 Total indirect  -0.187** 
(0.081) 

0.084** 
(0.034) 

-0.072* 
(0.039) 

0.025* 
(0.015) 

 Total  0.389*** 
(0.117) 

0.660*** 
(0.091) 

0.187*** 
(0.070) 

0.284*** 
(0.060) 

 Graphic illustration1  Figure 14 Figure 11 Figure 16 Figure 13 
Table 21: Overview of total effects on behavior and outcome control 
Notes. Standard errors are reported in the parentheses. Indirect effects are the product of their 
respective individual effects and the multiplier for reciprocal effects. Besides the tracing and adding 
paths, the (indirect) total effects can be verified by matrix manipulations (Appendix IV). For any 
indirect effect and any total effect, I report the (asymptotic) standard errors that are obtained by the 
multivariate delta method (Appendix V and Appendix VI).  
1 For a graphic illustration, see Figure 14 for Variant A in subchapter 8.4, Figure 11 for Variant B in 
subchapter 8.3, Figure 16 for Variant C in subchapter 8.4, and Figure 13 in subchapter 8.3. 
*** p ≤ 0.01; ** p ≤ 0.05; * p ≤ 0.10 (two-tailed test). 

In view of the total effects I suggest differentiating between the selection of new 
suppliers (Table 21: Variant A and C) and the re-selection of prior suppliers (Table 21: 
Variant B and D) when learning during partner search. When choosing new suppliers, 
I observe a trust effect (mechanism #3) during the selection process that lessens the use 
of formal control mechanisms. In contrast, when prior suppliers are again the best 
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choice, I observe a lack of contractual trust (mechanism #2) and an increasing use of 
contractual control mechanisms that result from the specific partner experience about 
unreliable provision of sustainability information. 

Accordingly, when selecting new suppliers, the total effect on behavior control 
mechanisms involves three effects (total effect A = Σ mechanisms (#1, #3, #4)), the 
total effect on outcome control mechanisms involves two effects (total effect C = Σ 
mechanisms (#1, #3)). When re-selecting prior suppliers, the total effect on behavior 
control mechanisms involves three effects (total effect B = Σ mechanisms (#1, #2, 
#4)), the total effect on outcome control mechanisms involves two effects (total effect 
D = Σ mechanisms (#1, #2)). 

Generally, my finding is consistent with that of Ryall & Sampson (2009) who find that 
firms with prior relationships are more likely to include more contractual details and 
monitoring mechanisms in new contracts with previous partners than with new 
partners.  
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8 Discussion 

8.1 Overview 

In this chapter, I discuss my findings from a dynamic perspective and assume a 
partner selection process over three phases. I illuminate my findings with insights 
from learning theory (subchapter 8.2) and I discuss the implications of my 
differentiation between the re-selection of prior suppliers (subchapter 8.3) and the 
selection of new suppliers (subchapter 8.4) with respect to learning patterns when 
drafting contractual control mechanisms. 

8.2 My empirical results in view of theoretical considerations 

My main argument is that the partner selection process exhibits a U-shaped learning 
behavior with respect to imposing contractual behavior control mechanisms when 
initiating dyadic buyer-supplier relationships with new suppliers. This argument is 
based on insights from developmental psychology (Carlucci & Case, 2013; Strauss 
& Stavy, 1982), because learning behavior is an evolutionary process that requires 
going beyond an equilibrium analysis (Argyres et al., 2007). Nevertheless, learning to 
contract is also consistent with transaction cost economics because it converges to an 
equilibrium outcome in the long run that is represented by detailed contracts about 
experienced contingencies (Mayer & Argyres, 2004). In my study, the final extent of 
contractual control mechanisms that enter in a contract with the chosen supplier 
represents the equilibrium outcome (market clearing). By analyzing the learning 
patterns when designing these contractual control mechanisms during a transition 
process over three phases that converges in the long run, I address the same questions 
that Strauss & Stavy’s (1982) seminal book posed (Strauss & Stavy, 1982, p. xiii): 

1. “If the original behavior is well adapted to the situation, why does it drop out?”  

The first draft of contractual control mechanisms represents general, rule-based 
knowledge that results from learning spillovers from experience about prior 
suppliers in phase I (mechanism #1). A drop out is due to upcoming contractual 
trust (mechanism #3) that is generated by the buyer’s belief in the capability 
promises of potential new suppliers in phase II (Variant A: Figure 14 and 
Figure 15; Variant C: Figure 16 and Figure 17, subchapter 8.4; see also Table 
21, subchapter 7.8). 
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2. “Is its disappearance a case of regression?”  

Regression implies relying temporarily on habits and would imply that phase II 
is an interference of phase I without a developmental progress that refers, in my 
case, to learning spillovers from prior experience (mechanism #1). I interpret 
habits as prone to prefer previous suppliers and, consequently, to impose less 
sophisticated contractual control mechanisms due to prior trust in these 
suppliers. I do not find empirical support for such an argument. On the contrary, 
specific information gained about prior partners results in a lack of contractual 
trust and causes buyers to impose more contractual control mechanisms 
(mechanism #2) already in the first draft of the contract in phase I with prior 
partners (Variant B: Figure 11 and Figure 12; Variant D: Figure 13, subchapter 
8.3; see also Table 21, subchapter 7.8). 

3. “Does the original behavior reappear, or is its “reappearance” only 
superficially similar to the original?”  

Reappearance of original behavior would follow an interference phase and 
implies that learning spillovers from prior experience dominates or at least 
mitigates the trust effect (mechanism #3) in the long run. The evolution of 
contractual behavior control mechanisms over time would be explained by 
learning spillovers from experience, then masked by upcoming contractual 
trust, and then again relying on learning spillovers from experience in the final 
phase. In my study, I argue that in the final phase knowledge of two learning 
processes accumulate. In particular, learning spillovers from experience 
(mechanism #1) updated with searching for supplier-specific market 
information (mechanism #4) determine the final use of behavior control 
mechanisms for new suppliers who do not have a common history with the 
buyer (Variant A: Figure 14 and Figure 15, subchapter 8.4; see also Table 21, 
subchapter 7.8). 

Similar to Carlucci & Case’s (2013) finding that U-shaped learning behavior provides 
access to knowledge “to be competitive in the evolutionary marketplace“ (Carlucci 
& Case, 2013, p. 81) that would not have been obtained otherwise, the information 
gain about the specific market situation via searching for information enables the 
buyer to be competitive on the supplier demand side. Hence, when drafting behavior 
control mechanisms during the partner selection process, prior partner experience and 
contractual trust do not constrain, but rather induce further learning about a potential 



Discussion 

119 
 

partner (Mayer & Argyres, 2004). Hence, a U-shaped pattern is consistent with two 
learning characteristics: new knowledge is generated in close surroundings of previous 
knowledge (local learning) (Mayer & Argyres, 2004) and in particular an interference 
phase is necessary to obtain full learning power (Carlucci & Case, 2013). 

8.3 Learning to contract when re-selecting prior suppliers 

In view of the empirical results when choosing prior suppliers (Variant B and D: 
Figure 11 and Figure 13; see also Table 21, subchapter 7.8), I observe that the use of 
contractual control mechanisms is determined by the direct effect that represents 
applying general knowledge of learning spillovers from experience (mechanism #1) 
and by the indirect effect that represents partner-specific learning from experience 
(mechanism #2). I further observe that partner-specific learning about the unreliable 
provision of sustainability information induces a lack of contractual trust that causes 
an increased use of contractual control mechanisms (also mechanism #2). Not 
surprisingly, total indirect effects that involve partner selection with an effect on 
contractual trust that could mitigate the use of contractual control mechanisms are 
insignificant (mechanism #3) with respect to both Variant B and Variant D (see “Is its 
disappearance a case of regression?” in subchapter 8.2). Finally, searching for 
information that represents intensified partner search (mechanism #4) increases the use 
of behavior control mechanisms (Variant B: Figure 11; see also Table 21, subchapter 
7.8) but has no effect on the use of outcome control mechanisms (Variant D: Figure 
13; see also Table 21, subchapter 7.8).62 In sum, from a dynamic perspective, partner 
selection with prior partners exhibits a learning pattern of continuous information 
accumulation that results in an increased use of contractual control mechanisms until 
they are codified with contract closing (market clearing).  

                                              
62 I provide the reasoning in subchapter 7.7. 
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Figure 11: Total effect on behavior control mechanisms when re-selecting prior suppliers 

(Variant B) 

A cross-sectional design prevents me from validating a temporal sequence of the 
learning mechanisms. However, consistent with the insights of developmental 
psychology that favors the learning of general knowledge before accumulating specific 
knowledge (Carlucci & Case, 2013; Strauss & Stavy, 1982), I suggest the following 
learning pattern from an ex post perspective: with regard to the use of behavior control 
mechanisms (Variant B: Figure 12; see also Table 21, subchapter 7.8), organizational 
learning occurs in two phases. Phase I involves general knowledge acquisition and 
subsequent partner-specific knowledge acquisition that is generated from prior partner 
experience (mechanisms #1 and #2). This knowledge results in an initial contract draft 
before the selection phase starts. In the following phase, the contract is adapted and 
individualized as a result of searching for information (mechanism #4) during the 
actual selection process.63 

                                              
63 I assigned mechanism #3 to a phase II that does not apply here due to insignificance. Moreover, I 

assigned mechanism #4 to a phase III (Table 21, subchapter 7.8). 
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Figure 12: Idealized increasing learning pattern (Variant B) 

The use of outcome control mechanisms in future contracts with prior partners is 
solely experience-driven (mechanisms #1 and #2) and is predetermined in phase I 
before the selection process starts (Variant D: Figure 13; see also Table 21, subchapter 
7.8). I argue that these outcome control mechanisms represent order qualifiers in the 
pre-selection phase I and there is no need for further learning due to the high 
measurability of these controls.  

 

Figure 13: Total effect on outcome control mechanisms when re-selecting prior suppliers 

(Variant D) 
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8.4 Learning to contract when selecting new suppliers 

My main empirical finding is the verification of a causal structure that underlies a U-
shaped learning pattern when designing contractual behavior control mechanisms 
during the selection of new suppliers according to sustainable criteria. I find empirical 
evidence for three mechanisms that explain such a learning pattern between partner 
selection and the use of contractual behavior control mechanisms (Variant A: Figure 
14; see also Table 21, subchapter 7.8): General learning spillovers from experience 
enhance directly contractual control mechanisms (mechanism #1) and increases search 
efforts. Simultaneously, partner selection according to capability-related criteria 
triggers contractual trust that reduces the need for behavioral control mechanisms 
(mechanism #3). Increased search effort also causes learning due to the proactive 
information search that increases the use of contractual behavior control (mechanism 
#4).  

 

Figure 14: Total effect on behavior control mechanisms when selecting new suppliers  

(Variant A) 
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Again, by estimating a structural equation model with cross-sectional data, I cannot 
validate a U-shape relationship over time. Alternatively, from an ex post perspective 
(the average buyer-supplier relationship duration in my sample is 15 years), I discuss 
three variants of a sequence of these mechanisms that accompanies the partner 
selection process. The outcome of learning to contract during the partner selection 
process converges to an equilibrium that is represented by the final use of contractual 
behavior control mechanisms when a new supplier is chosen (market clearing).  

1. Consistent with the theoretical prediction (subchapter 8.2), the initial level of 
contractual behavior control mechanisms is determined by general learning 
spillovers from experience. In a second phase, a trust effect mitigates the 
learning effect from prior experience. In the last phase, an accumulative 
learning effect (learning spillovers from experience and searching for 
information) mitigates the trust effect (Figure 15).  

2. The second possibility reflects the reverse order of the first variant. I exclude 
this possibility due to insights from developmental psychology theory (Carlucci 
& Case, 2013; Strauss & Stavy, 1982) that rejects sequential learning from 
specific knowledge (i.e., searching for information) to general knowledge (i.e., 
learning spillovers from experience). 

3. Finally, initially high trust in a first phase is followed by learning spillovers 
from experience and full learning power (mechanisms #1 and #4). I exclude this 
possibility as I assume a weak form of trust, contractual trust, during the 
partner selection process given the prevailing transaction characteristics of my 
study (high output measurability of the sustainable impact of supplier’s 
activities, easy to impose behavior guidelines, medium uncertainty, and 
institutionalized measurement). This is consistent with the predictions of 
management accounting scholars who argue that these characteristics limit the 
role of trust as a control mechanism to the partner selection process. Moreover, 
the transaction characteristics mitigate the development of strong trust forms as 
an alternative control mechanism in later stages (Caglio & Ditillo, 2008; 
Langfield-Smith & Smith, 2003; Van der Meer-Kooistra & Vosselman, 2000).  

To sum up, variant A imply a nonmontonic, U-shaped pattern between partner 
selection efforts and the use of contractual behavior control mechanisms. This is 
consistent with Vanneste & Puranam’s (2010) speculation that trust mitigates learning 
effects. Consequently, fewer contractual behavior control mechanisms are imposed 
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than initially intended. However, full learning power in phase III mitigates the trust 
effect and results in imposing additional behavior control mechanisms (Figure 15).  

 
Figure 15: Idealized U-shaped learning pattern (Variant A) 

In prior studies of organizations, it was argued that contracts serve as repositories of 
knowledge that indicate the relevance of the learning effect even when trust is present 
(Mayer & Argyres, 2004; Vanneste & Puranam, 2010). The relationship between 
behavior control mechanisms in equilibrium to the initial level is an empirical 
question. I find that the long run equilibrium level of behavior control mechanisms is 
lower than the initial level. My finding of a small effect of searching for information 
(mechanism #4) is consistent with the observation of earlier authors that learning to 
contract evolves very slowly and incrementally (e.g., Mayer & Argyres, 2004). That 
is, the use of contractual behavior control mechanisms is largely experience-driven. 
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Figure 16: Total effect on outcome control mechanisms when selecting new suppliers  

(Variant C) 

From a sequential perspective, the absence of searching for information when 
specifying contractual outcome control mechanisms for new suppliers (Variant C: 
Figure 16; see also Table 21, subchapter 7.8) reduces the partner selection process to 
two phases (Figure 17): The initial phase involves learning spillovers from experience 
(mechanism #1) and a second phase involves generating contractual trust during the 
partner selection process (mechanism #3). In contrast to the case with prior suppliers 
(subchapter 8.3), the latter mechanism results in fewer contractual outcome control 
mechanisms with new suppliers. I speculate that this could be due to a limited number 
of available new suppliers. 
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Figure 17: Decreasing learning pattern (Variant C)  
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9 Conclusion 

This chapter summarizes my results (subchapter 9.1), discusses inevitable limitations 
of this study (subchapter 9.2), and suggests promising directions for future research 
(subchapter 9.3). 

9.1 Contribution 

With the results of this dissertation, I extend the existing literature by studying 
organizational learning patterns during the partner selection process. By answering the 
research question of which learning patterns evolve when buyers develop behavior 
control and outcome control mechanisms during the selection of sustainable suppliers, 
I contribute to the growing research of analyzing organizational learning in a manifold 
manner: First, I test a causal structure that suggests disentangling learning and trust 
mechanisms when designing interfirm contractual control structures. Second, beyond 
an equilibrium analysis, I interpret the sequence of learning spillovers from 
experience, upcoming contractual trust, and searching for information to be a U-
shaped learning pattern for drafting contractual behavior control mechanisms when 
selecting new suppliers (total effect A = Σ mechanisms (#1, #3, #4)). Third, when 
reselecting prior suppliers, I suggest that the learning pattern is cumulative (i.e., 
without a regression phase) because a lack of prior contractual trust leads to a greater 
use of contractual behavior control mechanisms (total effect B = Σ mechanisms (#1, 
#2, #4)). Fourth, in view of the use of outcome control mechanisms for new and prior 
suppliers, the mechanism searching for information does not apply because the high 
measurability of outcome control mechanisms does not induce a need for further 
learning. Fifth, upcoming contractual trust with regard to new suppliers explain a 
decrease of initial drafted contractual outcome control mechanisms that are a result of 
learning spillovers from experience (total effect C = Σ mechanisms (#1, #3)). Finally, 
towards prior suppliers, learning spillovers from experience and a lack of trust 
increases the need for contractual outcome control mechanisms (total effect D = Σ 
mechanisms (#1, #2)). To conclude, this dissertation contributes to reduce speculations 
about two consequences of prior partner experience, learning and trust, in the partner 
selection process (Vanneste & Puranam, 2010). 

I observe that these learning patterns are present during sustainable partner selection. 
When establishing a sustainable supply chain, firms are exposed to a transaction 
context that is in particular characterized by unreliable information provision from 
voluntary corporate sustainability reporting and uncertainty about the amortization of 
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sustainable investments (Hahn & Kühnen, 2013; Sharma & Vredenburg, 1998). This is 
confirmed in my study. Moreover, I find empirical evidence that learning to contract 
during sustainable partner selection involves developing outcome control and 
behavior control mechanisms according to social and environmental criteria that help 
to mitigate these risks (Dekker & Van den Abbeele, 2010; Mayer & Argyres, 2004). 
My results are consistent with the guiding principles of the integrated reporting 
initiative that aims to improve the quality of information provision. The integrated 
reporting framework restricts itself to impose guiding principles that require – among 
other things – the “reliability and completeness” (IIRC, 2013; p. 5) of the content 
elements of an integrated report and does not involve specific formal control 
mechanisms. However, when embedding integrated reporting and using these 
mechanisms, they should meet these guiding principles. In my study, firms aim to 
improve the quality of information provision with sophisticated contractual control 
mechanisms that result from learning to contract during partner selection. 

From a theoretical perspective, organizational scholars have incorporated learning to 
contract in the transaction costs framework (Argyres et al., 2007; Mayer & Argyres, 
2004) arguing that in the long run, both approaches lead to similar outcomes. A U-
shaped learning pattern originates from developmental psychology (Carlucci & Case, 
2013; Strauss & Stavy, 1982) that has, to my knowledge, hardly been acknowledged in 
the organizational literature so far. I argue that the discipline of psychology explains a 
transitional U-shaped learning pattern regarding the use of contractual behavior 
control mechanisms during the partner selection process with new suppliers. In the 
long run, this learning pattern determines the final use of codified behavior control 
mechanisms in the contract with the chosen supplier that represents the equilibrium 
outcome in my study. The insights from developmental psychology motivate me to 
verify empirically a causal structure during partner selection that may underlie this 
phenomenon. The learning sequence when accumulating general and specific 
knowledge with respect to prior suppliers in the same context can also be explained by 
means of developmental psychology and has been verified in this study.  

With my empirical analysis, I close a specification gap and explicitly incorporate a 
construct for contractual trust. I also model a reciprocal relationship between 
contractual trust and partner selection that takes into account potential interrelations 
of these informal control mechanisms. As stated, the final extent of contractual control 
mechanisms in the contract with the chosen supplier represents the equilibrium 
outcome in my study (i.e., my model boundary) that obviates specifying a reciprocal 
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relationship between these formal control mechanisms and contractual trust or partner 
selection (Vosselman & Van der Meer-Kooistra, 2009). Moreover, I assume a 
stationary causal structure that also holds beyond equilibrium. This is relevant to 
derive implications about transitional learning patterns when the empirical analysis is 
conducted with cross-sectional data. 

In terms of implications for managerial practice, I suggest not blinding oneself to the 
promises of potential new suppliers. A U-shape learning pattern implies that a firm 
should not rely on contractual trust of seemingly capable new suppliers during the 
selection process, but to impose supplier-specific behavior control mechanisms. This 
may contribute to lessen the lack of trust due to unreliable sustainability reporting of 
prior suppliers, in particular, when the chosen supplier is a candidate for a new round 
of partner selection. 

9.2 Limitations 

Limitations of my study relate to the validity of the results, to the learning pattern, to 
the variable measurement, and to the model specification. 

First, regarding the generalizability of my findings, my results need to be viewed in the 
context that firms pursue to establish a sustainable supply chain. I expect stronger 
effects for start-up firms and medium sized firms that may experience a U-shape 
learning pattern when partner selection process is not yet institutionalized and a 
formal purchasing policy has not been established yet (Green, Morton, & New, 1996).  

Second, the small effect of searching for information in the third phase may be due to 
incremental and slow learning behavior but also due to an initiation threshold for new 
learning. An initial learning reluctance may be strong enough to keep a firm from 
crossing the threshold despite considerable transaction uncertainties and a cost-benefit 
analysis which would justify a search (Cyert & March, 1963; Huber, 1991; Mintzberg 
et al., 1976). This may support the view about minor relevance of social responsibility 
and ecological sustainability in the partner selection process (Hahn & Kühnen, 2013; 
Norman & MacDonald, 2004; Seuring & Müller, 2008b).  

Third, the consideration of search costs refers to the further limitation that aspects 
(e.g., selection criteria) assigned to the third operational sustainability dimension – the 
economic performance – are not considered in my study. I broadly discuss the 
evolution of constructs that are associated with partner search. Recent work (e.g., Ding 
et al., 2013) indicates that certainly this discussion has not finished yet. I suppose the 
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construct development tends in the direction of establishing a multidimensional 
measure that may incorporate search costs. 

Fourth, I align myself with management accounting scholars who recognize the 
relevance of both contractual trust and competence trust during the partner selection 
process in the particular transaction context (Langfield-Smith & Smith, 2003; Van der 
Meer-Kooistra & Vosselman, 2000). I restrict my analysis to contractual trust but 
acknowledge that trust is a multidimensional concept. Future studies could involve 
more trust dimensions and assign it to different types of suppliers such as friends, 
acquaintances & strangers (Li et al., 2008). This brings me to the further limitation that 
my sample is restricted to the buyer side and the buyer’s perception of the supplier’s 
situation. 

Fifth, shortcomings in construct measurement may weaken the effects of supplier 
comparison information on contractual control mechanisms. Based on the theoretical 
considerations in Tomkins (2001), Dekker & Van den Abbeele (2010) introduced the 
information constructs applied in my study. I assign these constructs distinctively to 
learning from experience and searching for information. My empirical analysis 
provides additional support for the relevance of these constructs in a learning 
environment. I invite others to conduct further studies regarding these information 
constructs and suggest including the consideration of third party information, e.g., 
experience of other firms with potential suppliers (Blumberg, 2001). Moreover, when 
incorporating the economic perspective, one could argue that formal information 
channels from market research are costly. However, informal information channels 
based on network embedding may lower search efforts and may provide reliable 
information on the trustworthiness of a partner (Blumberg, 2001). 

Finally, although the U-shaped learning pattern is derived by sound theory, I speculate 
about a dynamic pattern based on cross-sectional data. I still cannot validate the U-
shaped pattern with longitudinal data or case study research. This brings me to future 
research avenues. 

9.3 Future Research 

My limitations call for future research in the surroundings of my work, and I close this 
chapter by providing suggestions for further studies that build on my work.  

In general, supply chain management involves the processes of partner selection, 
partner evaluation, and partner development (e.g., Paulraj, 2011). Ex post partner 
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evaluation refers to monitoring the imposed contractual control mechanisms. When 
pursuing the aim of sustainable development, further research could be conducted by 
addressing the lack of progress made with respect to the contribution of social and 
environmental accounting in this regard (Bebbington & Larrinaga, 2014). Moreover, 
an analysis of proactive partner development would involve issues like green product 
innovation and learning to collaborate (Bowen et al., 2001; Sako, 1992; Seuring 
& Müller, 2008b). R&D collaborations have been classified with a transaction context 
that involves (among others) high uncertainties and low output measurability, implying 
a strong relevance of strong forms of trust as a control mechanism (Caglio & Ditillo, 
2008; Langfield-Smith & Smith, 2003; Ouchi, 1979; Van der Meer-Kooistra 
& Vosselman, 2000). Again, the empirical challenge is to disentangle empirically 
learning mechanisms (e.g., learning to collaborate (Mayer & Argyres, 2004) or 
alliance learning (Inkpen & Currall, 2004; Inkpen, 2002)) from competence trust and 
goodwill trust and to incorporate potential interrelations between control mechanisms 
(Das & Teng, 1998a, Inkpen & Currall, 2004; de Jong & Nooteboom, 2000; de Jong, 
Nooteboom, Vossen, Helper, & Sako, 1998; Vosselman & Van der Meer-Kooistra, 
2009). A starting point could be my model boundary and the proposition of recent 
research that contracts would breed trust. Accordingly, formal control mechanisms 
may not be substituted over time by informal mechanisms but rather function as a basis 
for trust evolution (Argyres et al., 2007; Inkpen & Currall, 2004; Li et al., 2008; Mayer 
& Argyres, 2004; Poppo & Zenger, 2002; Ryall & Sampson, 2009; Vanneste 
& Puranam, 2010). Alternatively, a complementary association at the beginning of a 
collaboration and a contrary effect in the long run would represent the inverted-U-
relationship suggested by Dekker (2004) and Tomkins (2001) that could be verified by 
a stationary causal structure. Finally, as I noted in the limitations, future research could 
involve the supplier side in the empirical analysis and include constructs of the 
supplier’s commitment and trust. 

Incorporating the economic dimension would complement the triple bottom line 
approach. An interesting theoretical and empirical question would be to study the 
interrelations between economic, ecological and social performance in the context of 
sustainable supply chain supply management which is defined to simultaneously 
encompass supplier selection, supplier evaluation, and environmental collaboration 
(e.g., Darnall et al., 2008; Paulraj, 2011; Vachon & Klassen, 2006). Management 
accounting scholars have begun to conduct empirical studies about the interrelations of 
these principles in the transaction context (e.g., Al-Tuwaijri, Christensen, & Hughes II, 
2004; Gond et al., 2012, Henri & Journeault, 2010) and reviews exist about 
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relationships of these principles, e.g., win-win, trade-offs, and minimum requirements 
(Hahn & Kühnen, 2013, Seuring & Müller, 2008a, 2008b). Profound theoretical 
(neoclassical) microeconomic foundation about the interrelation of the three 
performance dimensions may enrich potential arbitrary empiricism about the 
interrelation of the triple bottom line principles. A starting point could be theoretical 
and empirical work about the Environmental Kuznets curve from the environmental 
economics discipline that predicts a U-shaped relationship between economic and 
environmental performance.64 On a firm’s level, a U-shaped pattern may result by 
moving from a reactive sustainable strategy to a proactive strategy that is often 
associated with win-win (Seuring & Müller, 2008a). It may represent the shift from 
partner evaluation to partner development. E.g., collaboration and research that is 
directed to reduce CO2 emissions of combustion engines to meet governmental 
regulations may evolve to collaborative research that is directed to develop innovative 
engines with zero emissions. Moreover, a profound neoclassical microeconomic 
foundation of the triple bottom line concept that refers to the Environmental Kuznets 
curve may complement a recent study that suggested incorporating the time dimension 
in future sustainability reports for firms (Lozano & Huisingh, 2011). Accordingly, 
based on the analysis of sustainability reports and based on grounded theory, the 
contribution of Lozano & Huisingh (2011) suggests to incorporate a short-run and a 
long-run perspective to obtain a better understanding of the dynamic interrelations of 
the triple bottom line dimensions and of the simultaneous interrelations in equilibrium 
(see also Hahn & Kühnen, 2013 and Lozano, 2013).65 This is in line with integrated 
thinking and the integrated reporting approach that focuses on the documentation of 
the creation of value over time (IIRC, 2013). Alternatively, the relation of the buyer’s 
performance dimensions and sustainable supply chain processes could be motivated 
theoretically by the (natural) resource-based view (Paulraj, 2011).  

Qualitative studies could complement my work and my suggestions for further 
empirical work. Regarding partner selection, accompanying startups or small and 
medium sized firms when hiring suppliers or a qualitative case study to verify the 
causal structure may be helpful (Akkermans, Bogerd, & van Doremalen, 2004). 
                                              
64 Originally, it has an inverted-U-shaped pattern that is associated with various indicators of 

environmental degradation and income per capita. Empirical evidence is found in particular for 
sulfur dioxide (SO2) emissions (see the (selective) contributions of Dinda (2004, 2005), Stern (2003, 
2004), Stern, Common, and Barbier (1996), Dasgupta, Laplante, Wang, and Wheeler (2002), Bruyn 
(2000), Egli and Steger (2007), Andreoni and Levinson 2001), and Munasinghe (1999)). 

65 Due to the high relevance of the time dimension in my study, I suggest speaking of a quadruple 
bottom line when extending the triple bottom line concept in this regard. 
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Qualitative empirical studies could validate learning patterns and feed a cybernetic 
simulation model for modeling U-shape learning patterns. The outcome of 
organizational learning in my study, formal control measures, may enter in a multi-
criteria decision method for partner selection, e.g., the analytic network process (Saaty, 
2001, 2004a, 2004b; Saaty & Vargas, 2013) that involves qualitative and quantitative 
ecological and social selection criteria (Humphreys, McIvor, & Chan, 2003). 
Moreover, formal control mechanisms may also be incorporated into other quantitative 
modeling approaches for sustainable supply chain management (Seuring, 2013). In 
sum, I am convinced that these various limitations and suggestions provide fruitful 
directions for future research.  
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Appendix I: Identification 

Appendix I lists the reduced matrices for each endogenous variable of the second 
block that are necessary to determine whether this block is identified sufficiently by 
the rank rule (subsection 5.3.2.2). A reduced matrix can be obtained by constructing a 
matrix with the entries that are not crossed out. 

The notation is as follows: F1: Contractual trust, F2: Partner selection, F3: Partner 
experience, F4: Supplier comparison information, F5: Supplier-specific information, 
F6: Behavior control, F7: Outcome control, F8: Sequential interdependence, F9: 
Perceived environmental uncertainty, F10: Ecological information, F11: Social 
information, and F12: Stakeholders. 

Contractual trust (F1) 

Endo. 
variable 

Endogenous variables Exogenous variables 
F1 F2 F4 F5 F6 F7 F3 F9 F10 F11 F12 

F1 1 1 0 1 0 0 0 0 0 0 0 
F2 1 1 0 0 0 0 1 1 0 0 0 
F4 0 1 1 0 0 0 0 0 0 0 1 
F5 0 0 0 1 0 0 1 0 0 0 1 
F6 1 0 1 0 1 0 1 0 0 0 0 
F7 1 0 1 0 0 1 1 0 0 0 0 
 

Partner selection (F2) 

Endo. 
variable 

Endogenous variables Exogenous variables 
F1 F2 F4 F5 F6 F7 F3 F9 F10 F11 F12 

F1 1 1 0 1 0 0 0 0 0 0 0 
F2 1 1 0 0 0 0 1 1 0 0 0 
F4 0 1 1 0 0 0 0 0 0 0 1 
F5 0 0 0 1 0 0 1 0 0 0 1 
F6 1 0 1 0 1 0 1 0 0 0 0 
F7 1 0 1 0 0 1 1 0 0 0 0 
 

Supplier comparison information (F4) 

Endo. 
variable 

Endogenous variables Exogenous variables 
F1 F2 F4 F5 F6 F7 F3 F9 F10 F11 F12 

F1 1 1 0 1 0 0 0 0 0 0 0 
F2 1 1 0 0 0 0 1 1 0 0 0 
F4 0 1 1 0 0 0 0 0 0 0 1 
F5 0 0 0 1 0 0 1 0 0 0 1 
F6 1 0 1 0 1 0 1 0 0 0 0 
F7 1 0 1 0 0 1 1 0 0 0 0 
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Supplier-specific information (F5) 

Endo. 
variable 

Endogenous variables Exogenous variables 
F1 F2 F4 F5 F6 F7 F3 F9 F10 F11 F12 

F1 1 1 0 1 0 0 0 0 0 0 0 
F2 1 1 0 0 0 0 1 1 0 0 0 
F4 0 1 1 0 0 0 0 0 0 0 1 
F5 0 0 0 1 0 0 1 0 0 0 1 
F6 1 0 1 0 1 0 1 0 0 0 0 
F7 1 0 1 0 0 1 1 0 0 0 0 
 

Behavior control (F6) 

Endo. 
variable 

Endogenous variables Exogenous variables 
F1 F2 F4 F5 F6 F7 F3 F9 F10 F11 F12 

F1 1 1 0 1 0 0 0 0 0 0 0 
F2 1 1 0 0 0 0 1 1 0 0 0 
F4 0 1 1 0 0 0 0 0 0 0 1 
F5 0 0 0 1 0 0 1 0 0 0 1 
F6 1 0 1 0 1 0 1 0 0 0 0 
F7 1 0 1 0 0 1 1 0 0 0 0 
 

Outcome control (F7) 

Endo. 
variable 

Endogenous variables Exogenous variables 
F1 F2 F4 F5 F6 F7 F3 F9 F10 F11 F12 

F1 1 1 0 1 0 0 0 0 0 0 0 
F2 1 1 0 0 0 0 1 1 0 0 0 
F4 0 1 1 0 0 0 0 0 0 0 1 
F5 0 0 0 1 0 0 1 0 0 0 1 
F6 1 0 1 0 1 0 1 0 0 0 0 
F7 1 0 1 0 0 1 1 0 0 0 0 
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Appendix II: Testing total effect (information provision) 

In this appendix I provide the matrices to obtain asymptotic standard errors and 
confidence intervals for the provision of sustainability information. For a more detailed 
description of the procedure see Appendix V. I make use of the notation that I list 
below and assign the following coefficients to the hypotheses (Table 22). The notation 
for an estimate of a coefficient is 𝛾𝛾�𝑖𝑖. 

Hypothesis Coefficient Estimate Standard error 
H1a 𝛾𝛾1𝑎𝑎 0 .68 0 .177 
H1b 𝛾𝛾1𝑏𝑏 0 .17 0 .119 
H1c 𝛾𝛾1𝑐𝑐 -0 .02 0 .146 
H1d 𝛾𝛾1𝑑𝑑 0 .18 0 .084 
H1e 𝛾𝛾1𝑒𝑒 0 .32 0 .091 

Table 22: Notation (information provision) 

When regarding information provision with the direct effect of ecological information 
and the indirect effect of social information via sequential interdependence on partner 
experience, the matrices are: 

𝑑𝑑Total(𝛾𝛾�𝑁𝑁) = �𝛾𝛾�1𝑑𝑑 𝛾𝛾�1𝑒𝑒 + 𝛾𝛾�1𝑎𝑎
𝛾𝛾�1𝑑𝑑 𝛾𝛾�1𝑒𝑒 

� 

�𝑑𝑑𝑓𝑓Total(∗)
𝑑𝑑𝛾𝛾�𝑁𝑁

�
′

= �0.316 0.181 1
0.316 0.181 0�. 

I further need the quadrat of the standard errors to obtain the asymptotic variance-
covariance matrix: 

𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴(𝛾𝛾�𝑁𝑁) = �
0.007 0 0

0 0.008 0
0 0 0.031

�. 

Matrix calculations result in the following asymptotic variance-covariance matrix of 
the indirect effects and the asymptotic standard errors for the total effect and the 
indirect effect (𝑆𝑆𝑆𝑆(𝛾𝛾�𝑁𝑁)): 

�0.03230490 0.00097588
0.00097588 0.00097588� 

𝑆𝑆𝑆𝑆(𝛾𝛾�𝑁𝑁) = �0.180 …
… 0.031�. 
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These asymptotic standard errors are used to obtain confidence intervals for total effect 
and the indirect effect that I use for conducting hypotheses testing (Table 23). 

Total effects Lower bound Estimate Upper bound 
 99% 95% 90%  90% 95% 99% 

Total 0 .275 0 .386 0 .443 0 .738 1 .034 1 .090 1 .201 
Total indirect -0 .023 -0 .004 0 .006 0 .057 0 .109 0 .118 0 .138 

Table 23: Confidence intervals for the total effect and the indirect effect on partner experience 
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Appendix III: The multiplier 

In the presence of a reciprocal relationship or potential cycling processes of a feedback 
loop, return effects on the variable itself must be taken into account that converge to a 
value (𝑀𝑀) in an infinite series if ��̂�𝛽𝑖𝑖 ∗  �̂�𝛽𝑗𝑗� < 1 (Paxton et al., 2011): 

M = 1
1− 𝛽𝛽�𝑖𝑖∗ 𝛽𝛽�𝑗𝑗

= 1
1−0.607∗(−0.186)

= 0.90 with |−0.186 ∗ 0.607| < 1, 

where �̂�𝛽𝑖𝑖,𝑗𝑗 are the estimates of the hypothesized reciprocal relationship between 
contractual trust and partner selection. An infinite series that converges is in line with 
the equilibrium assumption that all adjustment effects due to the reciprocal relationship 
or due to the balancing feedback loop in my study are completed at the time of 
measurement. This multiplier (𝑀𝑀) times the estimated coefficient of the respective 
endogenous variable yields the recommended adjustments of the empirical results 
(Paxton et al., 2011). In my study, any mechanism that is affected by contractual trust 
and partner selection must be adjusted by this multiplier. Consequently, it applies to 
any mechanism (see subchapter 7.6) except for the direct effects of partner experience 
on behavior control and on outcome control (mechanism #1). 

  



Appendix IV: Total effects 

139 
 

Appendix IV: Total effects  

In this appendix I verify the extent of the total (in-) direct effects by matrix 
manipulations by using the antecedent notation that I list below. 

Notation 

I assign the following coefficients to the hypotheses (Table 24). The notation for an 
estimate of the coefficient is �̂�𝛽𝑖𝑖. 

Hypothesis Coefficient Estimate Standard error 
H2c 𝛽𝛽1 0 .653 0 .101 
H3a 𝛽𝛽2 0 .366 0 .098 
H3b 𝛽𝛽3 -0 .370 0 .113 
H3f 𝛽𝛽4 0 .607 0 .170 
H3d 𝛽𝛽5 -0 .568 0 .134 
H4a 𝛽𝛽6 0 .155 0 .071 
H4c 𝛽𝛽7 0 .167 0 .057 
H3e 𝛽𝛽8 -0 .186 0 .263 
H2a 𝛽𝛽9 0 .576 0 .085 
H4b 𝛽𝛽10 0 .014 0 .039 
H2b 𝛽𝛽11 0 .259 0 .058 
H3c 𝛽𝛽12 -0 .203 0 .091 

Table 24: Notation (individual effects) 
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Matrix calculations for the total (in-) direct effect 

The total effects and the total indirect effects in nonrecursive models can be obtained 
by matrix manipulations of two coefficient matrices (Paxton et al., 2011). First, the 
coefficient matrix Γ represents the direct effects of the exogenous variables on the 
endogenous variables. Second, the coefficient matrix Β represents the direct effects of 
the endogenous variables on other endogenous variables. The matrix manipulations 
then involve all hypothesized (in-) direct effects independent of their significance. The 
respective matrices in my case evaluated with the estimates read: 66 67 

Γ =

⎝

⎜
⎜
⎜
⎜
⎛

0 0 0 0
-0.115 0 0 0

0 0.681 0.174 0.382
0 0 0 0.261
0 0 0 0.065
0 0 0 0
0 0 0 0
0 -0.018 0.181 0 ⎠

⎟
⎟
⎟
⎟
⎞

 

B =

⎝

⎜
⎜
⎜
⎜
⎜
⎛

0 0.607 0 0 -0.370 0 0 0
-0.186 0 0.653 0 0 0 0 0

0 0 0 0 0 0 0 0.316
0 0.155 0 0 0 0 0 0
0 0 0.366 0 0 0 0 0

-0.568 0 0.576 0.167 0 0 0 0
-0.203 0 0.259 0.014 0 0 0 0

0 0 0 0 0 0 0 0 ⎠

⎟
⎟
⎟
⎟
⎟
⎞

. 

In a nonrecursive model the presence of a reciprocal relationship or a feedback loop 
can imply an infinite chain of influence (Paxton et al., 2011). In models with a single 
loop the system converges to an equilibrium if the absolute value of the product of the 
coefficients in the reciprocal relationship is less than one (��̂�𝛽𝑖𝑖 ∗  �̂�𝛽𝑗𝑗� < 1), in my case 

with �̂�𝛽8 and �̂�𝛽4 it holds: �-0.186*0.607� < 1. Otherwise, that is beyond an equilibrium, 
total effects and total indirect effects are not defined (Bollen, 1987).68 The matrices of 
the total indirect effects (𝛮𝛮) and the total effects (𝛵𝛵) for nonrecursive models that take 

                                              
66 The order of the variables in the columns in matrix Γ is: perceived environmental uncertainty, 

ecological information, social information, and stakeholders. The order of the variables in the rows 
in matrix Γ is: Contractual trust, partner selection, partner experience, supplier comparison 
information, supplier-specific information, behavior control, outcome control, and sequential 
interdependence. 

67 The order of the variables in the columns and in the rows in matrix Β corresponds to the order of the 
variables in the row of the matrix Γ. 

68 Generally, convergence requires that the absolute value of the largest eigenvalue of Β to be less than 
one (Bentler and Freeman, 1983). 
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into account the convergence value for an infinite series are calculated as follows (I is 
the identity matrix) (Paxton et al., 2011):69 70 

N8x8 = (Ι − B)−1 − I − B =

⎝

⎜
⎜
⎜
⎜
⎛

-0.101 -0.062 0.234 0 0.038 0 0 0.074
0.019 -0.101 -0.044 0 0.062 0 0 0.193

0 0 0 0 0 0 0 0
-0.026 -0.016 0.094 0 0.010 0 0 0.030

0 0 0 0 0 0 0 0.116
0.053 -0.287 -0.117 0 0.190 0 0 0.145
0.020 -0.109 -0.046 0 0.068 0 0 0.067

0 0 0 0 0 0 0 0 ⎠

⎟
⎟
⎟
⎟
⎞

 

T8x8 = (Ι − B)−1 − I =

⎝

⎜
⎜
⎜
⎜
⎜
⎛

-0.101 0.545 0.234 0 -0.332 0 0 0.074
-0.167 -0.101 0.609 0 0.062 0 0 0.193

0 0 0 0 0 0 0 0.316
-0.026 0.139 0.094 0 0.010 0 0 0.030

0 0 0.366 0 0 0 0 0.116
-0.515 -0.287 0.459 0.167 0.190 0 0 0.145
-0.183 -0.109 0.213 0.014 0.068 0 0 0.067

0 0 0 0 0 0 0 0 ⎠

⎟
⎟
⎟
⎟
⎟
⎞

. 

Regarding behavior (outcome) control regressed on partner experience, the total 
indirect effect of -0.117 (-0.046) and the total effect of 0.459 (0.213) involves the 
hypothesized (in-) direct effects independent of their significance. Hence, to compare 
these results from the matrix manipulations with the results of Table 21 (subchapter 
7.8), the latter results must be adjusted by the negative effect of the not-considered 
indirect effect (mechanism #5) along the path partner experience-supplier-specific 
information-contractual trust-partner selection-supplier comparison information, and 
contractual behavior control (0.366*0.370*0.186*0.155*0.167 = 0.001). Similar 
computations regarding the total effects of contractual outcome control regressed on 
experience (0.366*0.370*0.186*0.155*0.014 = 0.0005) must additionally involve the 
insignificant mechanism #4 (0.653*0.155*0.014 = 0.001).  

  

                                              
69 The computations are done with the freely available math program EULER (www.euler.rene-

grothmann.de). 
70 The order of the variables in the columns and in the rows in matrix Ν and matrix Τ corresponds to 

the orders in matrix Β. 
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When adding paths in Table 21 (subchapter 7.8) and involving the insignificant effects 
for both contractual control mechanisms I obtain the same results that the matrix 
manipulations produce (Table 25). This indicates that the calculations in Table 21 
(subchapter 7.8) are correct. 

Mechanism Behavior control Outcome control 
#2 0 .069 0 .025 
#3 -0 .202 -0 .072 
#4 0 .015 0 .001 
#5 0 .001 0 .00005 
Total indirect -0 .117 -0 .046 
#1 0 .576 0 .259 
Total 0 .459 0 .213 

Table 25: Total effects 
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Appendix V: Testing indirect effects  

To obtain the asymptotic standard errors of the indirect effects via the multivariate 
delta method, the asymptotic variance-covariance matrix of the indirect effects is 
calculated (Paxton et al., 2011; Sobel, 1982). In my case it is extended by the 
multiplier 𝑀𝑀 that takes into account reciprocal effects (Appendix III). To start the 
indirect effects 𝑑𝑑( �̂�𝛽𝑁𝑁) on contractual behavior control are (mechanisms #2, #3, and 
#4):71 72  

𝑑𝑑��̂�𝛽𝑁𝑁� = 𝑀𝑀�
�̂�𝛽2 �̂�𝛽3 �̂�𝛽5
�̂�𝛽1 �̂�𝛽4 �̂�𝛽5
�̂�𝛽1 �̂�𝛽6 �̂�𝛽7

�. 

Matrix operations with the first partial derivatives of the indirect effects �𝑑𝑑𝑓𝑓(∗)
𝑑𝑑𝛽𝛽𝑁𝑁

� and the 

asymptotic variance-covariance matrix of the direct effects (𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴(𝛽𝛽𝑁𝑁)) yields the 
large sample estimate of the asymptotic variance-covariance matrix of the indirect 
effects at sample size 𝑁𝑁, that is 

�𝑑𝑑𝑓𝑓(∗)
𝑑𝑑𝛽𝛽𝑁𝑁

�
′
𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴(𝛽𝛽𝑁𝑁) �𝑑𝑑𝑓𝑓(∗)

𝑑𝑑𝛽𝛽𝑁𝑁
�. 

Evaluated by the estimates, each row in the following matrix represents the partial 
derivatives of the indirect effects: 

�𝑑𝑑𝑓𝑓(∗)
𝑑𝑑𝛽𝛽�𝑁𝑁

�
′

= �
0 0.189 -0.187 0 -0.121 0 0

-0.310 0 0 -0.333 0.365 0 0
0.023 0 0 0 0 0.098 0.091

�. 

Next, I construct the large sample estimate of the 𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴(𝛽𝛽𝑁𝑁) with the quadrat of the 
standard errors: 

𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴��̂�𝛽𝑁𝑁� =

⎝

⎜
⎜
⎜
⎛

0.010 0 0 0 0 0 0
0 0.010 0 0 0 0 0
0 0 0.013 0 0 0 0
0 0 0 0.029 0 0 0
0 0 0 0 0.018 0 0
0 0 0 0 0 0.005 0
0 0 0 0 0 0 0.003⎠

⎟
⎟
⎟
⎞

. 

                                              
71 For notation, see Appendix IV. 
72 The test statistics for indirect effects on contractual outcome control are provided in Appendix VI, 

Variant C and D. With regard to contractual outcome control, it turns out that always one indirect 
effect is significant in combination with the direct effect. With regard to contractual behavior 
control, always two indirect effects are significant in combination with the direct effect (Variant A 
and B). 
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The matrix operations are conducted by the freeware program EULER.73 I obtain the 
following asymptotic variance-covariance matrix of the indirect effects: 

�
0.00105390 -0.00077818 0
-0.00077818 0.00646678 -0.00007350

0 0.00007355 0.00008079
�. 

The square root of the diagonal elements of the asymptotic variance-covariance matrix 
of the indirect effects produce the asymptotic standard errors for the indirect effects 
(𝑆𝑆𝑆𝑆(𝛽𝛽�𝑁𝑁)): 

𝑆𝑆𝑆𝑆��̂�𝛽𝑁𝑁� = �
0.032 … …

… 0.080 …
… … 0.009

�. 

These asymptotic standard errors are used to build confidence intervals for the indirect 
effects and for conducting hypotheses testing (Table 26). 

Indirect Lower bound Estimate Upper bound 
effect 99% 95% 90%  90% 95% 99% 

#2 -0 .015 0 .005 0 .016 0 .069 0 .123 0 .133 0 .153 
#3 -0 .409 -0 .360 -0 .335 -0 .202 -0 .070 -0 .045 0 .045 
#4 -0 .008 -0 .0024 0 .0004 0 .015 0 .030 0 .033 0 .038 

Table 26: Confidence intervals for the single indirect effects (behavior control) 
Note. A 100 �1 - α�% confidence interval is obtained as �̂�𝛽𝑁𝑁 ± 𝑐𝑐𝛼𝛼/2 ∗ 𝑆𝑆𝑆𝑆(�̂�𝛽𝑁𝑁). For large 𝑁𝑁, the critical values of 
the t distribution are as follows: for α = 0.10, cα/2→1.645, for α = 0.05, cα/2→1.960, and for α = 0.01, cα/2→2.576 
(Wooldridge, 2008, p. 825). 

  

                                              
73 www.euler.rene-grothmann.de 
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Appendix VI: Testing total effects  

In this appendix I provide the matrices to obtain asymptotic standard errors and 
confidence intervals for the total effects of the Variants A-D. For a more detailed 
description of the procedure see Appendix V. 

Variant A 

When regarding Variant A with the direct effect and two indirect effects (mechanisms 
#3 and #4) of partner experience on contractual behavior control, the matrices 
are: 74 75 

𝑑𝑑Total��̂�𝛽𝑁𝑁� = �𝑀𝑀�̂�𝛽1 �̂�𝛽4 �̂�𝛽5 + 𝑀𝑀�̂�𝛽1 �̂�𝛽6 �̂�𝛽7 + �̂�𝛽9
𝑀𝑀�̂�𝛽1 �̂�𝛽4 �̂�𝛽5 +𝑀𝑀�̂�𝛽1 �̂�𝛽6 �̂�𝛽7

� 

�𝑑𝑑𝑓𝑓Total(∗)
𝑑𝑑𝛽𝛽�𝑁𝑁

�
′

= �
-0.310 -0.333 -0.356 0.098 0.091 1
-0.310 -0.333 -0.356 0.098 0.091 0

�. 

Next, I construct the 𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴(𝛽𝛽𝑁𝑁) with the quadrat of the standard errors: 

𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴��̂�𝛽𝑁𝑁� =

⎝

⎜⎜
⎛

0.010 0 0 0 0 0
0 0.030 0 0 0 0
0 0 0.018 0 0 0
0 0 0 0.005 0 0
0 0 0 0 0.003 0
0 0 0 0 0 0.007⎠

⎟⎟
⎞

. 

Matrix calculations result in the following asymptotic variance-covariance matrix of 
the total effects and the asymptotic standard errors for the total effect and the total 
indirect effect: 

�0.01376710 0.00654205
0.00654205 0.00654205� 

𝑆𝑆𝑆𝑆��̂�𝛽𝑁𝑁� = �0.117 …
… 0.081�. 

These asymptotic standard errors are used to build confidence intervals for total effects 
and for conducting hypotheses testing (Table 27). 

  

                                              
74 For notation, see Appendix IV. 
75 The first row represents the total effect, the second row represents the total indirect effect. 
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Total effects Lower bound Estimate Upper bound 
 99% 95% 90%  90% 95% 99% 

Total 0 .087 0 .159 0 .196 0 .389 0 .582 0 .619 0 .691 
Total indirect -0 .395 -0 .346 -0 .320 -0 .187 -0 .054 -0 .029 0 .021 

Table 27: Confidence intervals for the total effect and the total indirect effect (#3 and #4) on behavior 
control  
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Variant B 

When regarding Variant B with the direct effect and two indirect effects (mechanisms 
#2 and #4) of partner experience on contractual behavior control, the matrices are:76 

𝑑𝑑Total��̂�𝛽𝑁𝑁� = �𝑀𝑀�̂�𝛽2 �̂�𝛽3 �̂�𝛽5 + 𝑀𝑀�̂�𝛽1 �̂�𝛽6 �̂�𝛽7 + �̂�𝛽9
𝑀𝑀�̂�𝛽2 �̂�𝛽3 �̂�𝛽5 + 𝑀𝑀�̂�𝛽1 �̂�𝛽6 �̂�𝛽7

� 

�
𝑑𝑑𝑑𝑑Total(∗)

𝑑𝑑𝛽𝛽�𝑁𝑁
�
′

= �
0.023 0.189 -0.187 -0.122 0.098 0.091 1
0.023 0.189 -0.187 -0.122 0.098 0.091 0

�. 

I further need the quadrat of the standard errors to obtain the asymptotic variance-
covariance matrix: 

𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴��̂�𝛽𝑁𝑁� =

⎝

⎜
⎜
⎜
⎛

0.010 0 0 0 0 0 0
0 0.010 0 0 0 0 0
0 0 0.013 0 0 0 0
0 0 0 0.018 0 0 0
0 0 0 0 0.005 0 0
0 0 0 0 0 0.003 0
0 0 0 0 0 0 0.007⎠

⎟
⎟
⎟
⎞

. 

Matrix calculations result in the following asymptotic variance-covariance matrix of 
the total effects and the asymptotic standard errors for the total effect and the total 
indirect effect: 

�0.0083597 0.0011347
0.0011347 0.0011347� 

𝑆𝑆𝑆𝑆��̂�𝛽𝑁𝑁� = �0.091 …
… 0.034�. 

These asymptotic standard errors are used to obtain confidence intervals for total 
effects and for conducting hypotheses testing (Table 28). 

Total effects Lower bound Estimate Upper bound 
 99% 95% 90%  90% 95% 99% 

Total 0 .425 0 .481 0 .510 0 .660 0 .811 0 .840 0 .896 
Total indirect -0 .002 0 .018 0 .029 0 .084 0 .140 0 .150 0 .171 

Table 28: Confidence intervals for the total effect and the total indirect effect (#2 and #4) on behavior 
control  

                                              
76 For notation, see Appendix IV. 
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Variant C 

For Variant C, the total effect and the total indirect effect (mechanism #3) of partner 
experience on contractual outcome control and the first partial derivatives can be 
summarized as follows:77 

𝑑𝑑Total��̂�𝛽𝑁𝑁� = �𝑀𝑀�̂�𝛽1 �̂�𝛽4 �̂�𝛽12 + �̂�𝛽11
𝑀𝑀�̂�𝛽1 �̂�𝛽4 �̂�𝛽12

� 

�𝑑𝑑𝑓𝑓Total(∗)
𝑑𝑑𝛽𝛽�𝑁𝑁

�
′

= �
-0.111 -0.119 0.356 1
-0.111 -0.119 0.356 0

�. 

I further need the quadrat of the standard errors to obtain the asymptotic variance-
covariance matrix: 

𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴��̂�𝛽𝑁𝑁� = �

0.010 0 0 0
0 0.029 0 0
0 0 0.083 0
0 0 0 0.003

�. 

Matrix calculations result in the following asymptotic variance-covariance matrix of 
the total effects and the asymptotic standard errors for the total effect and the total 
indirect effect: 

�0.00494952 0.00158552
0.00158552 0.00158552� 

𝑆𝑆𝑆𝑆��̂�𝛽𝑁𝑁� = �0.070 …
… 0.040�. 

These asymptotic standard errors are used to obtain confidence intervals for total 
effects and for conducting hypotheses testing (Table 29). 

Total effects Lower bound Estimate Upper bound 
 99% 95% 90%  90% 95% 99% 

Total 0 .005 0 .047 0 .079 0 .187 0 .302 0 .325 0 .368 
Total indirect -0 .175 -0 .150 -0 .138 -0 .072 -0 .007 0 .057 0 .030 

Table 29: Confidence intervals for the total effect and the total indirect effect (#3) on outcome control 

  

                                              
77 For notation, see Appendix IV. 
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Variant D 

For Variant D, the total effect and the total indirect effect (mechanism #2) of partner 
experience on contractual outcome control and the first partial derivatives can be 
summarized as follows:78 

𝑑𝑑Total��̂�𝛽𝑁𝑁� = �𝑀𝑀�̂�𝛽2�̂�𝛽3�̂�𝛽12 + �̂�𝛽11
𝑀𝑀�̂�𝛽2�̂�𝛽3�̂�𝛽12

� 

�𝑑𝑑𝑓𝑓Total(∗)
𝑑𝑑𝛽𝛽�𝑁𝑁

�
′

= �
0.067 -0.067 -0.122 1
0.067 -0.067 -0.122 0

�. 

I further need the quadrat of the standard errors to obtain the asymptotic variance-
covariance matrix: 

𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴��̂�𝛽𝑁𝑁� = �

0.010 0 0 0
0 0.013 0 0
0 0 0.083 0
0 0 0 0.003

�. 

Matrix calculations result in the following asymptotic variance-covariance matrix of 
the total effects and the asymptotic standard errors for the total effect and the total 
indirect effect: 

�0.00358727 0.00022327
0.00022327 0.00022327� 

𝑆𝑆𝑆𝑆��̂�𝛽𝑁𝑁� = �0.060 …
… 0.015�. 

These asymptotic standard errors are used to obtain confidence intervals for total 
effects and for conducting hypotheses testing (Table 30). 

Total effects Lower bound Estimate Upper bound 
 99% 95% 90%  90% 95% 99% 

Total 0 .129 0 .166 0 .185 0 .284 0 .382 0 .401 0 .423 
Total indirect -0 .014 -0 .005 0 .0001 0 .025 0 .049 0 .054 0 .063 

Table 30: Confidence intervals for the total effect and the total indirect effect (#2) on outcome control 

  

                                              
78 For notation, see Appendix IV. 
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Appendix VII: Questionnaire  

Perceived environmental uncertainty  

The development of sustainability-oriented activities is inhibited by… 

…the uncertain development of environmental laws and regulations. (excluded) 
…the precarious information policy/the risk-adverse attitude of your company. 
(excluded) 
…the expectation of additional costs relative to conventional activities. 
…the insufficient financing possibilities. 
…the intra-corporate demand for short payback periods. 
…the insufficient protection of patents. (excluded) 

Ecological information  

Do you demand the following ecological information from your supplier? 

On materials used by weight or volume or on the percentage of recycled material. 
(excluded) 
On the usage of materials that are hazardous to health or on the environment. 
(excluded) 
On the energy consumption, on primary energy sources or on energy efficiency. 
(excluded) 
On the water consumption, on recycled and reused water and on water withdrawal by 
source. (excluded) 
On interventions in the biodiversity (interventions in protected areas, protected or 
restored habitats, on the impact of activities to threatened animal and plant species). 
(excluded) 
On the auditing of your suppliers according to ecological or technical aspects (e.g., the 
usage of filters). (excluded) 
On direct and indirect greenhouse gas emissions (CO2 or other greenhouse gases). 
On other significant air emissions (e.g., NOx, SOx, ozone-depleting emissions …). 
On waste water discharges by type and destination.  
On waste and disposal method. (excluded) 
On fines or non-monetary sanctions for non-compliance with environmental laws and 
regulations. (excluded) 
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Social information  

Do you demand the following social information from your supplier? 

On the total workforce by employment type, age group, gender, and religion. 
(excluded) 
On occupational safety programs (education, trainings, preventions programs) and 
occupational accidents (occupational injuries, to cases of death). (excluded) 
On education and advanced training of the workforce. (excluded) 
On diversity and equal opportunities independent of age group, minority group 
membership, gender. On incidents of discrimination. (excluded) 
On suppliers that have undergone screening on human rights or actions taken to 
eliminate human rights violations. 
On the right to exercise freedom of association (formation of employee 
representations) and collective bargaining (labor agreements or similar). (excluded) 
On the risk of child labor or measures taken to eliminate child labor. 
On the risk of forced or compulsory labor or measures taken to eliminate forced or 
compulsory labor. 
To incidents of corruptions or actions taken in response to incidents of corruption. 
(excluded) 
To fines or non-monetary sanctions for non-compliance with laws and regulations. 
(excluded) 

Stakeholders 

To what extent do the following stakeholders influence the sustainability-oriented 
activities of your company? 

The government. (excluded) 
Customers. 
The owner/executive board of the organization. 
Other organizations (non-profit organizations, public campaigns, media). (excluded) 
Competitors.  
Capital market. (excluded) 
Employees/employee representatives/labor unions. (excluded) 

Contractual trust  

Evaluate the relationship to your supplier. 

Based on my prior experiences I cannot rely completely on my supplier to keep their 
promises. (reverse coded) 
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Partner selection 

How do you select your supplier with regard to sustainability aspects? 

I selected my supplier based on their ecological and social performance. 
I selected my supplier based on their ability to develop environmentally and social 
friendly products.  
I selected my supplier based on their technical capabilities and their eco-design 
capabilities. 

Sequential interdependence  

The provision of the supplier´s sustainability information (e.g., about greenhouse gas 
emissions, energy consumption, compliance of human rights) is… 

…incomplete – complete. 
…unpunctual – punctual. (excluded) 
…insufficient – sufficient. 
…imprecise – precise.  
…non-credible – credible. (excluded) 

Partner Experience  

How do you experience the information transfer between your company and the 
supplier? 

My supplier informs us regularly about their degree of activities in the field of 
sustainability. 
My supplier exchanges sustainability information frequently with my company. 
How long does the supplier relationship exist (in years)? (excluded) 

Supplier comparison information  

Evaluate the relationship to your supplier. 

There are enough potential suppliers to guarantee sufficient competition. 
There are other suppliers available that could supply us with comparable products. 
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Supplier-specific information  

Evaluate the relationship to your supplier. 

My supplier adapted her/his management methods to cooperate effectively with my 
company. 
My supplier invested considerably in the relationship to my company. 
The relationship to my company is of great importance for the supplier to achieve their 
goals. 

Behavior control  

Do the following agreements with respect to ecological and social practice exist with 
your supplier? 

Codes of conduct (codified guidelines or code of behavior towards suppliers, staff, or 
other stakeholders). 
Supplier agreements & general terms and conditions. 
Minimum standards. 

Outcome control 

Do you request a certification about the compliance of the following sustainability 
standards from your supplier? 

The DIN ISO 9000 series. (excluded) 
The CERES Principles. (excluded) 
The GRI (Global Reporting Initiative) guidelines. 
The ISO 14001 series. (excluded) 
The ILO (International Organization for Standardization) Conventions. (excluded) 
Social Accountability 8000 (SA 8000). 
Account Ability 1000 (AA 1000). (excluded) 
The OECD Guidelines for Multinational Enterprises. 
The UN Global Compact. (excluded) 
The Eco-Management and Audit Scheme (EMAS). (excluded) 
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