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Abstract: Blockchain-Technology (BCT) is a promising technology to establish 

trust in inter-organizational collaborative networks. Yet, there is a lack of pre-

scriptive knowledge on applying them successfully. Based on established coop-

eration designs, the paper reports on an ongoing research project to develop a set 

of trust-building design principles for mitigating information asymmetries be-

tween participants in the intercompany capacity exchange. The design principles 

provide guidance for platform designers of decentralized markets and practition-

ers in capacity procurement. They serve as a decoupling point for discussions 

about how BCT can be considered during the implementation of the trust-build-

ing design principles. 
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Problem Awareness 

Uncertainties in the capacity utilization require companies in production and mainte-

nance to obtain additional resources via market-like networks [1, 2]. Networks as a 

mixture of the coordination structures market and hierarchy open the scope for cooper-

ation [3]. A rationale for a network is establishing trust [3], which also is a significant 

parameter for reducing transaction costs [4]. Occurring information asymmetries leads 

to further tension between contractors [5]. Due to its fragility and vulnerability to col-

lapsing effects, trust becomes challenging to maintain [6].  

Against this backdrop, Blockchain-Technology (BCT) receives closer attention due 

to its properties in ensuring distributed trust, disintermediation, immutability, transpar-

ency and consensus [7], especially in decentralized markets [8, 9]. To circumvent ex-

ploitation, strict implementation rules for the platform designers and operators for es-

tablishing trust-building heuristics such as proposed by [10, 11] are becoming more 

relevant. To the best of our knowledge, there is a lack of prescriptive knowledge on 

how to apply them appropriately in the industrial scenario of outsourcing capacity, es-

pecially with BCT. 

The study starts precisely at that point as it develops prescriptive design knowledge 

in the form of design principles on establishing trust in intercompany negotiation plat-

forms. We do this to guide designers of these systems in implementing trust-establish-

ing mechanisms more efficiently. The design principles lay the ground for a subsequent 

BCT-based implementation for practitioners to achieve confidence and efficiency in 
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decentralized networks. Because of the above, the research question reads as follows: 

‘How to design a (blockchain-based) system that ensures trust in intercompany ex-

change of capacity resources?’ The term in brackets indicates that the design principles 

are initially without mentioning BCT and thus generic. In intention to derive reusable 

knowledge for both researcher and practitioner, we report on the current state of the 

ongoing research project, including the initial set of trust-building design principles. 

The design principles were instantiated by a BCT-based prototype, which is carried out 

in an scenario of production and maintenance as affected domains of capacity shift [2]. 

The paper is structured as follows: First, we substantiate the research question by 

pointing out the relevance of trust in intercompany networks. Afterward, we describe 

the research process by applying the Principal Constructor (PC), which provides a 

comprehensible report of the build and evaluate cycle of design principles [12]. Subse-

quently, an outlook of a BCT-based instantiation of the design principles is given. 

Results: Preliminary Set of Design Principles 

The paper uses the PC to report and publish design principles by filling 16 building 

blocks [12]. Following [13], the design principles were initially motivated by a prob-

lem-centric entry point (design paradigm), following the design method of [14]. The 

specific problem is motivated by the emergence of platform-based solutions and the 

short-term tension between participants in such environments. The problem class can 

be located to ‘determining the most efficient contract governing the principal-agent 

relationship […]’ [5, p.58]. With a particular emphasis on capacity exchange of mate-

rials and services, the solution objective is to establish short-term trust between users 

within a negotiation platform. The research project is theoretically grounded in justi-

ficatory knowledge of transaction-cost theory [15, 16] and agency theory [5]. [4, 17] 

reveals the interplay of trust and transaction costs along the whole transaction lifecycle, 

which serves as a theoretical frame for elaborating the beneficiaries of blockchain in 

reducing information asymmetries in intercompany networks [18]. 

The design team consists of both practice and research partners as experts in the 

fields of platform design. The empirical grounding is done by conducting literature 

reviews and interviewing eleven field experts in production, maintenance and adjacent 

domains as a knowledge ground for deriving requirements for a virtual negotiation plat-

form. Following [19] and referring to the entry points of abstraction proposed by [20], 

a mixed-approach of deductive (theory-driven) and inductive (practice-inspired) ab-

straction had been made for creating a category system consisting of 25 second-order 

themes and six aggregated dimensions, in which the design requirements were classi-

fied and proved in terms of intercoder-reliability by using Cohens-kappa [21]. Require-

ments embedded in the same category were aggregated to meta-requirements. An initial 

amount of 151 requirements were condensed to 19 meta-requirements, which has been 

further condensed to five key requirements [22, 23] using established cooperation de-

signs as an explanatory approach. The cooperation designs were based on the funda-

mental methods for reducing information asymmetries and abusive behavior between 

trustor and trustee, such as signaling, screening, authority, reputation, or incentives [10, 
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11, 24, 25]. These designs consider central trust factors such as ability, benevolence, 

and integrity [26], different levels of trust [27], and also design heuristics for establish-

ing trust [10]. These findings have been reused as design knowledge and form the basis 

for deriving theory-driven and practice-relevant design principles. The principles 

shown in Table 1 were formulated using the template from [28] that proposes the fol-

lowing elements: Implementer, Aim, User, Context, Mechanisms/Enactors, and Ra-

tionale. Each principle is linked to relevant literature about each cooperation design. 

The design principles were evaluated in terms of reusability using the questionnaire 

and evaluation criteria proposed by [29]. We triangulated the set of design principles 

using a mixed-method [30] consisting of the questionnaire and the interview to assess 

accessibility, importance, novelty, actability and guidance, and efficiency [29]. The 

evaluation is conducted with three practitioners (i.e., potential implementers) and two 

theoretical experts in platform economy and trust. The findings indicate that the trust-

building design principles' set achieves an approval in terms of reusability. 

Table 1. Design Principles for Establishing Trust in Decentralized Capacity Exchange 

Code Theme Formulation 

DP1 

 

Signaling of 

Information 

relevant to 

Tender 

[11, 24] 

To allow demander and supplier (U) the storage of a precise tender (A) during the specifi-

cation stage (C), the platform provider or developer (I) has to provide functions for a cus-

tomized creation of tenders and its linkage to a verified identity and reveal them in a simul-

taneous and distributed manner (M/E). This allows the reduction of uncertainties due to a 

vague specification and lacks identity assignments, simultaneously providing the revealing 

of information to authorized participants (R). 

DP2 

Signaling of 

Information 

relevant to 

Identity 

[10, 11] 

To establish trust in the identity (A) of each participant (U) during the information and ini-

tiation stage (C), the platform provider or developer (I) has to provide functions for the 

decentralized storage, configuration, and verification of identities (M/E). This allows trans-

parency and correctness of the identity (R). 

DP3 
Authority and  

Fairness 

[11] 

To maintain the authority (A) of the cooperation partner (U) before and after the negotiation 

and settlement stage (C), the platform provider or developer (I) has to provide functions and 

mechanisms for creating and decentralized storage of contracts as well as their order-rele-

vant contents, functions for monitoring the compliance with the agreed terms and conditions 

for enforcing sanctions/rewards (M/E). This provides a transparent data basis for all parti-

cipants, as well as traceability in the enforcement of countermeasures (R). 

DP4 
Incentive-

Mechanisms 

[11] 

To motivate the participants (U) in joining and maintaining cooperations before and after 

the negotiation and settlement stage (A), the platform provider or developer (I) has to pro-

vide the value-adding benefits of each cooperation and imminent losses in case of violations 

and demonstrate them using comprehensible and transparent data that can be observed by 

all participants (M/E). In this way, market participants are motivated to participated and 

deterred from acting opportunistically (R). 

DP5 
Screening-

Functionality 

[24] 

To ensure that the participants of the negotiation platform (U) can trust the deposited infor-

mation (A) during the information and initiation phase (C), the platform provider or devel-

oper (I) has to provide functions for depositing information and for distributed and verified 

access, functions for checking its validity and services for searching information and con-

tacting participants (M/E). This ensures that the information obtained during the information 

retrieval are valid and thus trustworthy (R). 

DP6 
Reputation 

Mechanism 

[11, 25] 

To achieve a retraceable reputation (A) of each participant (U), the platform provider or 

developer (I) has to provide a reputation mechanism (M), which allows after the fulfillment 

stage (C) a serious rating of each identity, a decentralized collection of rating-relevant data, 

its transparent processing and distribution to all participants (E). In this way, participants 

have transparency over the data coining the reputation, and can trust them (R). 

 

In an extended paper, we expect to operationalize the design principles into design 

features, including BCT functionalities, and instantiate them in the current research 

project. Design features ‘[…] are specific ways to implement a design principle in an 

actual artefact […] [and] closes this last step of conceptualization.’ [31, p.807]. The 



4 

 

design features consist of functionalities provided by smart contracts as inherent com-

ponents of blockchain, which allow an automated execution based on predefined code 

and are an affordable feature for saving transaction costs through disintermediation [32, 

33]. In terms of the evaluation method, an experimental design following the princi-

ples of control, randomization, and manipulation is used [34]. Platform providers are 

the evaluation subjects that can assess the instantiated artifact. Testable propositions 

shed light on cause-effect relationships in establishing trust through BCT. Fig. 1 visu-

alizes the above in a filled-in version of the PC. The operationalization, instantiation 

and ex-post evaluation is taking place in an extended version of this paper. 

 

Fig. 1. DSR-Project located to the Principle Constructor based on [20] 

Conclusion and Outlook 

The paper presents the initial results of a DSR study of designing an artefact based 

on derived design principles addressing trust-relating issues in intercompany capacity 

exchange. The paper gives a comprehensible design report and insights into its theoret-

ical and empirical grounding using the PC. However, it is limited in terms of depth and 

paves the way for deriving provable design theory for establishing trust with BCT. 

However, further empirical evidence through instantiation and ex-post evaluation is re-

quired, which is considered in an extended version of this research. 
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