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INTRODUCTION

Pressure from governments, activists, and consumers con-
tinues to mount, compelling companies to publicly disclose 
more information about their products and practices. The 
phenomenon that arises as a result of this intense scrutiny 
involves companies’ willingness and ability to offer supply 
chain transparency (SCT), which refers to the communi-
cation and disclosure of supply chain information about a 
company's products and operations (Sodhi & Tang, 2019). 
Companies are realizing, however, that offering SCT to var-
ious stakeholders is easier said than done. Before SCT is 
possible, companies first must have visibility, which requires 
them to gather and access information related to upstream and 
downstream operations of members of their supply chains.

In particular, companies that produce or sell food prod-
ucts are facing demands for more information about the 
location of agricultural raw materials, upstream produc-
tion processes, and sourcing practices (Fortuna & Risso, 
2019). For example, global non-governmental organizations 
(NGOs) like Oxfam have called for multinational food pro-
ducers to disclose the social and environmental impact of 
their upstream supply chain (Heneghan, 2016). A consistent 
issue that prevents companies from meeting these demands, 
however, is the design of agricultural supply chains. They 
were not originally created with visibility in mind; rather, 
the design goal was to coordinate an efficient conversion of 
inputs for the manufacture and distribution of the final prod-
uct. This makes SCT especially costly and time-consuming 
for these companies (Kamble et al. 2020).

Received: 29 August 2018  |  Revised: 4 May 2021  |  Accepted: 17 May 2021

DOI: 10.1111/jbl.12287  

S P E C I A L  I S S U E

Utilizing blockchain technology for supply chain transparency: 
A resource orchestration perspective

David Marius Gligor1   |   Beth Davis-Sramek2  |   Albert Tan3  |   Alex Vitale4  |   
Ivan Russo5   |   Ismail Golgeci6  |   Xiang Wan7

1Department of Logistics and Operations 
Management, University of North Texas, 
Denton, TX, USA
2Department of Supply Chain 
Management, Auburn University, 
Auburn, AL, USA
3MISI, MIT Global Supply Chain 
Network, Shah Alam, Malaysia
4Foodchain SPA-BLockchain Technology 
for Food, Lomazzo, Italy
5University of Verona, Verona, Italy
6Aarhus University, Aarhus, Denmark
7The Ohio State University, Columbus, 
OH, USA

Correspondence
David Marius Gligor, Department of 
Logistics and Operations Management, 
University of North Texas, Denton, TX, 
USA.
Email: davidgligor19811@gmail.com

Abstract
Driven by pressures from multiple stakeholders, supply chain transparency (SCT) has 
emerged as a phenomenon of increased interest. To address concerns about practices and 
processes at point of origin locations for raw materials in global supply chains, block-
chain technology (BCT) has the potential to enhance SCT. Supply chain research has 
started to advance the field's understanding of SCT, but many questions remain, includ-
ing how SCT should be conceptualized, how firms can effectively facilitate it, and the 
benefits of providing it, especially when BCT is utilized. The gaps suggest the need for 
fundamental theoretical development about the resources and capabilities underlying the 
development, application, and derived value of SCT. This research designed a case study 
around a BCT implementation project between a small artisan coffee producer and a 
startup BCT service provider. Using the resource orchestration perspective, the findings 
result in theoretical insights about how the mechanisms in structuring, bundling, and 
leveraging processes operate to offer SCT to stakeholders, and the value creation derived 
as a result.
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The difficulty of providing SCT requires food producers 
and retailers to develop or acquire new capabilities and solu-
tions that provide the necessary supply chain visibility for SCT. 
One potential solution involves the implementation of block-
chain technology (BCT). Although not a single technology, 
BCT includes an internet infrastructure and a protocol that cre-
ate a decentralized and distributed ledger that logs transactions 
in chronological order to create permanent and tamperproof 
records (Sternberg et al. 2021; Treiblmaier, 2018). There have 
been a few documented use cases that demonstrate its effec-
tiveness in food supply chains. For example, Walmart is using 
BCT to proactively prevent the spread of tainted produce, 
while Carrefour is utilizing it to provide shoppers verifica-
tion of its organic poultry (Mearian, 2018). Starbucks recently 
launched a BCT project that allows customers to access infor-
mation about the coffee's origin and to learn what the company 
is doing to support farmers (Johnston, 2020).

Regardless of the challenges and possible solutions, the 
significance of SCT has become so pronounced that recent 
research asserts it as a necessary supply chain performance 
outcome (Bai & Sarkis, 2020). Likewise, there is a call for 
more research to investigate how companies can effectively 
utilize SCT, the associated benefits of offering SCT, and the 
potential for BCT to facilitate SCT (Rao et al., 2021; Sodhi & 
Tang, 2019). While we agree that those issues are important 
to address, the dearth of research on SCT suggests that more 
theoretical development is needed. The literature offers little 
understanding about the resources and capabilities required 
for SCT. Therefore, we ask the question, “How do companies 
(or managers within companies) orchestrate resources to en-
able SCT when they utilize BCT?” Further, the use cases by 
food producers and retailers suggest that companies disclose 
different kinds of information. This would infer that the value 
created by SCT must align with how resources are orches-
trated. We ask the related question, “What is the associated 
value creation derived by SCT?”.

Issues about the “black box” between possessing or ac-
quiring resources and value creation were underscored sev-
eral years ago in the strategic management literature (e.g., 
Grant, 1991; Priem & Butler, 2001; Sirmon & Hitt, 2003). 
Sirmon et al (2007, 2011) developed a resource orchestration 
framework to guide further theoretical development. This 
stream of literature emphasizes that companies have alternate 
paths to value creation, and it requires the synchronization 
of processes and managerial action. We use this literature as 
a foundation to theorize about the orchestration process and 
specifically, how BCT is utilized in the synchronization of 
resources for SCT in an agricultural supply chain.

Given the significance of theoretical contextualization 
(Craighead et al. 2016), we address the research questions 
using insights from a single unique case (Ellram, 1996). The 
study was designed around a BCT implementation project by 
a small Italian coffee company globally known for exclusive 

and expensive coffee blends. Using the BCT implementation 
as the unit of analysis gave us a sequential and temporal per-
spective, and our findings contribute to the SCT literature by 
offering a deeper understanding of the resource orchestration 
process. Likewise, interacting with both the BCT provider 
and with the coffee company gave us greater theoretical in-
sight about the fit between the orchestration of resources and 
the value of SCT. We contribute to the SCT literature by of-
fering conceptual clarity and distinguishing it from related 
concepts like visibility and traceability. On a more practical 
level, the study will help managers—particularly those who 
are involved in agricultural supply chains—gain understand-
ing about the value associated with SCT, as well as the chal-
lenges and resource requirements in utilizing BCT.

LITERATURE REVIEW

Supply chain transparency is playing an increasingly impor-
tant role for companies that have global supply chains, es-
pecially when the raw materials come from countries where 
poor or unsustainable practices are common. The immuta-
bility of the blockchain ledger offers many benefits, such 
as mitigating the risk of supply chain participants engaging 
in these practices (Khetri, 2018). By using BCT to enable 
SCT, companies can disclose supply chain data about the ori-
gin, quality, location, and other relevant information to their 
stakeholders. As both are emerging topics in the literature, 
there are gaps that need to be addressed.

Supply chain transparency

In general, transparency is the disclosure of information 
(Mol, 2015). For companies, it means that the impact of their 
actions can be ascertained and judged by outside parties. 
In some cases, disclosure is a matter of legal compliance. 
Alternately, it can provide the opportunity to voluntarily 
report on initiatives or strategies that stakeholders find im-
portant (Gardner et al., 2019). The general sense is that trans-
parency is inherently positive because it reduces information 
asymmetry between companies and stakeholders (Egels-
Zandén et al., 2015), builds trust and a positive reputation 
with stakeholders (Gardner et al., 2019), and improves or-
ganizational legitimacy (Carter & Rogers, 2008).

While stakeholder demands for transparency of company 
information is not entirely new, demands for disclosure of 
supply chain information, or SCT, has become more intense. 
For instance, the CEO of the $7 trillion asset management 
company BlackRock posted a letter in early 2020 calling for 
public companies to be transparent on climate risk, which 
is predominantly occurring in upstream supply chains 
(Cosgrove, 2020). Also, NGOs like Greenpeace, Oxfam, 
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and the Rainforest Alliance now regularly engage in “name 
and shame” campaigns to pressure companies for more SCT, 
and specifically to demand that companies make meaningful 
commitments to ethical sourcing or supplier codes or conduct 
(Egels-Zandén et al., 2015).

Companies under extreme pressure for SCT include food 
producers and retailers. This is challenging because agricul-
tural products are often traded as commoditized, undifferen-
tiated goods (Roth et al. 2008). They are often sourced and 
transported from significant distances, aggregated from mul-
tiple sources, and have layers of intermediaries (Fortuna & 
Risso, 2019). This underscores the long-standing hurdle to 
SCT: Commodity market supply chains were not designed 
for transparency. This hinderance means recent efforts have 
been largely voluntary (versus regulatory), further hampering 
the consistency and credibility of supply chain information 
(Gardner et al., 2019).

Theoretical development on SCT is emerging, but several 
gaps in the literature need to be addressed. Importantly, dis-
tinctions between SCT, visibility, and traceability need clari-
fication (Egels-Zandén et al., 2015; Sodhi & Tang, 2019). We 
utilize the conceptualization offered by Sodhi and Tang (2019) 
to distinguish SCT as the disclosure of information about a 
company's products and its supply chain to various stakehold-
ers. A necessary first step for SCT is visibility, or collecting 
information about downstream and upstream operations in 
the company's supply chain. This could include mapping out 
product supply chains, and then conducting audits, interviews, 
or engaging with NGOs that have “on the ground” knowledge 
(Mahamuni, 2019). Finally, traceability is a very specific kind 
of visibility because it infers that the company can ascertain 
provenance. It involves identifying and verifying the inputs of 
a product, and tracking the chronology of the product flows 
throughout the supply chain (Wowack et al. 2016). In sum, 
visibility and traceability reflect an internal ability to gather 
product and supply chain information, and SCT involves ex-
ternal disclosure of that information to stakeholders.

The heart of SCT is disclosure, but important decisions 
involve what to disclose (Gardner et al., 2019), implying that 
SCT involves many different dimensions. For instance, Bai 
and Sarkis (2020) propose that SCT should include range, 
product, and participant dimensions. Egels-Zandén et al. 
(2015) call for disclosure of supplier names, sustainability 
conditions at supplier locations, and company purchasing 
practices. Gardner et al. (2019) assert that SCT involves dis-
closure of information related to traceability, transactions, 
impact, policy and commitment, activity, and effectiveness. 
Sodhi and Tang (2019) note that after gaining visibility and/
or traceability, companies ultimately have the discretion to 
decide what kind and what amount of information to dis-
close—or they may decide not to disclose any of it.

The literature on SCT is largely related to disclosure of 
information about practices that demonstrate environmental 

and social responsibility. As we detail in this study, SCT also 
includes disclosure about the flows and production processes 
to convert raw materials into the final product. Few empir-
ical studies that have examined companies’ SCT initiatives 
in practice (Egels-Zandén et al., 2015). Likewise, the ben-
efits of SCT are unclear, and differences in what companies 
choose to disclose reflect how companies understand the 
value created by SCT (Sodhi & Tang, 2019).

In sum, the field has made significant strides in concep-
tualizing SCT and addressing issues that need further refine-
ment, but little is known about how companies put SCT into 
practice or how they perceive the value of it. As we discuss 
next, one path of discovery explores how companies are em-
bracing BCT as a means to enhance SCT. This technology 
solution is especially relevant in supply chains that have 
problems with the credibility and reliability of supply chain 
information (e.g., agricultural supply chains).

BCT-enabled SCT

Blockchain technology has emerged as a potentially critical 
technology for companies to utilize in response to both in-
creased complexity and risk in global supply chains. It can 
also provide the necessary visibility to meet stakeholder 
demands for SCT. Our intent is not to offer a detailed de-
scription of the technology, as this journal just recently pub-
lished a special topic forum that provides a comprehensive 
examination of BCT (Durach et al. 2021; Falcone et al. 2021; 
Kurpjuweit et al. 2021; Rao et al. 2021; Sternberg et al. 
2021). Our interest in BCT is the promise it holds for com-
panies that are part of agricultural supply chains, particularly 
for issues related to traceability and SCT.

The potential for use of BCT to ascertain provenance is 
especially potent. In a recent study (Kamble et al. 2020), note 
many challenges that stem from insufficient, inconsistent, and 
unreliable information because of the number of intermediar-
ies and the lack of trust among members of the supply chain. 
Companies that invest in traceability can improve the safety, 
quality, and sustainability of food products. Fraudulent activ-
ities are also reduced because companies are more account-
able to follow regulatory and required certification processes. 
Companies like Walmart have found great value in having a 
BCT-enabled traceability capability for agricultural products 
because they can be proactive in providing safety checks and 
in tracing tainted products back to the source (Kshetri, 2018).

It is important to discern the difference in BCT use cases, 
so we emphasize that the previous Walmart example is re-
lated to traceability, not SCT. The context for our study is an 
Italian coffee company, so Starbucks and Nestle offer exem-
plars for enhanced SCT because of the traceability capability 
BCT provides. Starbucks developed a mobile application that 
shows consumers where the coffee was grown, where and 
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when it was roasted, and what the company is doing to sup-
port the farmers at that location (Johnston, 2020). Likewise, 
Nestle is using BCT for its luxury coffee to go a step fur-
ther by including independent data offered from the global 
NGO Rainforest Alliance on the ledger (Pollock, 2020). Both 
companies see value in offering SCT to consumers because 
it helps them illustrate their commitment to sustainable and 
ethical sourcing.

In sum, there is encouraging news for enhanced SCT be-
cause of BCT, but theoretically grounded research from use 
cases is needed to reveal additional benefits and to understand 
its full potential (Treiblmaier, 2018). The SCT literature led 
us to make several assumptions that guided our theorizing: 
(1) companies must invest in resources for SCT; (2) those re-
sources must enable supply chain visibility or traceability be-
fore SCT is possible, and (3) managerial decisions about the 
value of SCT will influence how resources are managed and 
leveraged. We offer that although contextual nuances will im-
pact these considerations, a theoretically driven understand-
ing about how companies strategically align, combine, and 
deploy their resources to match stakeholder expectations for 
SCT is needed. Due to the gaps in the supply chain literature, 
the strategic management literature on resource orchestration 
serves as a relevant foundation for further theoretical refine-
ment of SCT.

THEORETICAL BACKGROUND

Resource orchestration theory, an extension of the re-
source based view (RBV), is useful in identifying firm re-
sources and capabilities that enhance firm performance. Its 
underlying premise emerged in response to the assessment 
that companies possessing rare, valuable, inimitable, and 
non-substitutable (VRIN) resources do not necessarily cre-
ate value that enables superior performance (Ketchen et al. 
2014). VRIN resources must be strategically accumulated 
and leveraged in order for a company to realize the value cre-
ation that comes from having them (Grant, 1991; Sirmon & 
Hitt, 2003). This is what Priem and Butler (2001) called the 
“black box” between resources and enhanced performance.

Sirmon et al. (2007) offered a framework that links re-
source management processes to customer value creation 
and financial performance. The process involves managerial 
action related to structuring resources through accumulating 
and managing the company's resource portfolio, bundling re-
sources to create or alter a company's capabilities, and lever-
aging the capabilities to exploit an opportunity in the market. 
They theorized that the managerial action and integration of 
these activities explains the “black box.” Sirmon et al. (2011) 
conceived this framework as “resource orchestration” and ex-
tended it to include firm-level characteristics.

The resource orchestration framework offers a very gen-
eral level of theorization, which opens the door for contextu-
alized explanations for the accumulation, combination, and 
exploitation of resources. For this study, we are interested 
in the managerial actions within the resource orchestration 
process that help a firm achieve SCT (i.e., the first research 
question), and we are also interested in understanding how 
managers perceive the value of SCT (i.e., the second research 
question) because it should be aligned with the resource or-
chestration process. This lays the groundwork for a research 
design that allows for refined theorizing to address the con-
textual conditions and mechanisms that facilitate SCT (Stank 
et al. 2017).

METHOD

Given the evolving nature and novelty of the SCT phenom-
enon within the context of BCT, we took a qualitative ap-
proach because it was most suited to understand the resource 
orchestration process. The research questions also point to 
the significance of theoretical contextualization: the adapta-
tion of theory to the underlying industry situation that offers 
both scientific utility and pragmatic insight (Craighead et al. 
2016; Stank et al. 2017). We followed the holistic approach 
outlined by Gioia et al. (2013) for the necessary concept de-
velopment, and we also applied the methodology practices 
advocated by Strauss and Corbin (1998). We employed a 
bottom-up approach strategy outlined by Craighead et al. 
(2016), where the data were the driving force for the emer-
gent insights, and abductive theorizing involved the constant 
interplay between the data and the literature.

Data availability was challenging because of the impor-
tance of natural contextual conditions of the phenomenon 
(Stank et al. 2017). To understand how resources are lev-
eraged for SCT in practice (Egels-Zandén et al., 2015) and 
how managers decide what to disclose (Gardner et al., 2019; 
Sodhi & Tang, 2019), a single use-case study involving a 
BCT implementation was warranted (Ellram, 1996; Yin, 
2009). There are two additional reasons for a single case, the 
first being the dearth of successful BCT implementations. 
Second, utilizing a single case study as the unit of analysis of-
fers both spatial and temporal elements that allow for deeper 
theorizing (Stake, 2008).

Case context

The first step in the case selection was to gain access to a 
BCT implementation project. The research team engaged 
with a BCT provider in Italy, Foodchain SpA, that spe-
cialized in cloud-based applications for food companies. 
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Compared to other global technology companies working 
on blockchain applications like IBM Food Trust, Foodchain 
is a small technology startup company launched in 2016 in 
the ComoNext Technology Valley. The company originated 
from the expertise of a hardware (Kaboom SRL) and a soft-
ware (Block SRL) company involved in the tracking of agri-
cultural products.

One of Foodchain's clients is a small Italian company, 
CoffeeItalia1, a leading roaster and producer of a broad vari-
ety of coffee, including unique blends of coffee beans that 
originate in remote parts of the world. The company special-
izes in roasting single-origin and rare coffee beans, including 
some that are among the most expensive coffees on the mar-
ket. The BCT project involved implementation of BCT in 
CoffeeItalia's supply chain for a specific coffee varietal 
grown by 12 producers in one remote area of the world. This 
project served as the case study and unit of analysis for the 
research.

Data collection

The key informants for the study were those directly in-
volved with the BCT implementation. As such, the research 
team engaged with three senior-level Foodchain managers 
on the project: the senior project engineer, the senior pro-
ject manager, and the CEO. The senior project engineer was 
responsible for designing the blockchain software and han-
dling of the technical aspects of the blockchain software. The 
senior project manager was responsible for understanding 
CoffeeItalia's supply chain and ensuring the complexities 
were captured in the blockchain software. Foodchain's CEO 
had a hands-on approach and oversaw the interactions with 
the customer, project engineer, and project manager. The re-
search team wanted to document the timing, details, and any 
changes that occurred during the blockchain implementation, 
so the informants provided us with written material, docu-
mentation of the process, and performance results. The team 
had consistent access to these managers to answer questions 
and provide context for understanding the project.

The other set of key informants for the study were from 
Foodchain's client, CoffeeItalia. We conducted in-depth in-
terviews with the two senior managers directly responsible 
for the blockchain implementation process. They also had 
decision-making authority on what information from the 
blockchain would be disclosed. These interviews were con-
ducted via Skype by a research team member who is a na-
tive Italian speaker. They lasted about 60 minutes, and the 
interviews were later transcribed and translated into English. 

A copy of the translated interview guide is presented in 
Appendix A, but the researcher elaborated on these questions 
during the interviews to probe for further insight about SCT.

Data analysis

In order to understand broadly how BCT can facilitate SCT, 
acquiring knowledge about this phenomenon served as the 
starting point for theorizing (Stank et al. 2017). Therefore, the 
data analysis proceeded in several steps. The research team 
was first challenged to understand the BCT implementation 
project. The team learned how the entire flow of informa-
tion was restructured to identify the sensitive information, as 
well as the most valuable points along the supply chain. The 
next step was to understand the documentation processes for 
invoicing, transportation, health and customs certifications, 
and other requirements across the supply chain. Finally, we 
learned what and how transactions were conducted, docu-
mented, and maintained on the distributed database across all 
of the participants in CoffeeItalia's supply chain.

Engaging with Foodchain to document the BCT imple-
mentation provided practical insight into the visibility (via 
traceability) that is a necessary prerequisite for SCT. Once 
we had contextual clarity about exactly what the blockchain 
did and how it worked, we were able to focus on the concepts 
and mechanisms of resource orchestration that facilitated 
SCT, as well as the value associated with it. Analysis then in-
volved an interpretivist approach, whereby the research team 
integrated the contextual knowledge of the implementation 
into the insights offered from the CoffeeItalia managers. This 
approach offered both a retrospective and real-time under-
standing from the people experiencing the phenomenon of 
interest (Gioia et al. 2013).

The framework offered by Sirmon et al. (2007, 2011) the-
orizes that resource orchestration is a comprehensive process 
that involves a company structuring its resource portfolio, 
bundling its resources to build capabilities, and then lever-
aging its capabilities with the purpose of creating value. The 
literature explaining this process served as the theoretical 
foundation for inducing patterns in the data, and the analysis 
involved the continuous interplay between the data and the lit-
erature (Craighead et al. 2016). As such, we proceeded with a 
conceptual development method dubbed the “Gioia method” 
(Gioia et al. 2013). First, we utilized the data to develop ini-
tial concepts that reflected managerial actions around struc-
turing, bundling and leveraging activities. We also developed 
initial concepts that explained how the orchestration process 
aligned with value creation as the CoffeeItalia managers per-
ceived it. The next level of analysis involved transforming 
the concepts into second-order themes to offer a more gestalt 
narrative of the orchestration process and the value that the 
process created. The final step of the analysis was to abstract 

 1Although Foodchain SPA gave the research team explicit permission to 
disclose its name, all other organizations are not revealed for 
confidentiality purposes.
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further into aggregate dimensions that described the key 
characteristics and the perceived value.

Throughout the study, the research team took several 
measures to ensure trustworthiness. A senior manager from 
Foodchain SPA was directly involved in the drafting of the 
manuscript in order to ensure credibility. Dependability 
came as a result of gaining in-depth knowledge of the pro-
cess, getting access to data, and validating the findings. 
Transferability was bolstered by ensuring that the case con-
text met the criteria for understanding SCT. Finally, we offer 
evidence of confirmability in the subsequent findings section 
by providing data structure tables to illustrate the abstraction 
from the initial concepts to the aggregate dimensions.

FINDINGS

Based on the case results, Figure 1 offers the overarching the-
oretical framework for understanding resource orchestration 
for SCT when utilizing BCT. The figure illustrates the aggre-
gate dimensions for the structuring, bundling, and leverag-
ing processes. It also highlights the underlying second-order 
themes to reflect the managerial actions for each of the aggre-
gate dimensions, specifically as they related to the perceived 
value of SCT for CoffeeItalia. In addition to the discussion 
offered in the subsequent sections, tables in the appendices 
provide the data structure for the representative first-order 
concepts and second-order themes. Consistent with Sirmon 
et al. (2007), the figure is modeled to be dynamic because 
SCT requires continuous adaptation.

To provide a more nuanced understanding of the study, it 
is important to highlight the significance of the artisan con-
cept because it was overwhelmingly prevalent in this study. 
Although CoffeeItalia is a small Italian company, is it also a 
company made up of artisans. One of the managers started 
the interview with, “We are artisans in the true sense of the 
word.” It is important to highlight because of the meaning 
associated with the artisan trade. Leissle (2017) underscores 
that artisans offer more “intimate” goods that are materially 
and ethically sound, and they are made to be appreciated. The 
artisan concept implies that products reveal the touch of the 
person who made them, and this opens up the possibilities 
of creating additional value that mass production does not 
(Heying, 2010). In this study, the findings reveal that or-
chestrating resources to produce SCT aligns with the value 
created by the company's artisanship, which the participants 
perceived as distinct in the production of the coffee products.

Structuring

All companies, regardless of size, have a portfolio of tangi-
ble and intangible resources that serve as the foundation for 
value creation (Wernerfelt, 1984). The structuring process in 
resource orchestration refers to how companies manage their 
entire resource portfolio through accumulation, acquisition, 
and divestment (Sirmon et al. 2007). As a small company with 
limited resources, we found that CoffeeItalia had to adjust 
its resource portfolio through the acquisition of intellectual 
capital, which is the aggregate dimension of the structuring 

F I G U R E  1   Resource Orchestration Process for BCT-enabled SCT.
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process. It reflects an intangible and specialized knowledge 
resource that the company incorporated into its resource port-
folio from an external source. The implementation of BCT is 
a novel and arduous task that would be difficult to develop 
internally (Bai & Sarkis, 2020), so CoffeeItalia needed out-
side BCT expertise.

Acquiring those resources in the structuring process was 
reflected through specific managerial actions that serve as 
second-order themes (see Appendix B for representative 
first-order data). The first theme involved CoffeeItalia's as-
sessment of the industry's future when considering actions 
for necessary resource portfolio adjustments. The managers 
took a longer-term perspective of the entire coffee industry, 
saying that, “We all know that in ten years’ time this block-
chain will have an incredible base of development.” Their 
focus was also on the utilization of BCT as a means for the 
artisan community to have long-term success in the wake of 
intense competition. Throughout the interviews, the manag-
ers emphasized that embracing technological advances like 
BCT was essential for maintaining their artisan craft. One of 
the managers explained, “Try to understand that we definitely 
have to start to put ahead this concept, a blockchain in the 
future. Do you want to get on this train of the future, yes or 
no? The later you get on it, the worse it will be. That's the 
concept.” This assessment was an important aspect for deci-
sions about resource acquisition.

Another managerial action in the structuring process that 
underscored the need to acquire intellectual capital was the 
company's search for talent. For CoffeeItalia, this search in-
volved young people in particular. The managers understood 
that their craft is one handed down through both tacit and 
explicit knowledge from generation to generation. However, 
using BCT required a new set of technological skills from 
a new generation of tech-savvy entrepreneurs. One manager 
offered that, “If we talk about blockchain and the future, we 
have to talk about young people.” There was a sense that 
SCT would provide a competitive edge for the future, and this 
meant that the artisans would need to search for talent outside 
of the industry for specialized BCT knowledge.

The third managerial action in the structuring process was 
developing the appropriate partnership. In the talent search, 
one of the managers regularly went to business innovation 
incubator events in Italy, and this is where he was introduced 
to the startup company that had the specialized knowledge for 
a BCT implementation. When asked about how CoffeeItalia 
got involved with Foodchain, the manager commented that, 
“The idea was born almost by chance… I did this hackathon, 
and I said, ‘Let's try to do it, it seems an interesting thing.’” 
This particular hackathon emphasized how new technology 
could be applied to the food supply chain.

The artisans and the entrepreneurs paired up at this event 
and worked on how they could trace two bags of coffee. From 
there, they continued to work on the project. The structuring 

process created a partnership that was mutually beneficial 
because of the intangible resources that both brought to the 
partnership. CoffeeItalia needed Foodchain's technological 
resources and likewise, Foodchain needed CoffeeItalia's sup-
ply chain knowledge. The CoffeeItalia manager noted:

I steal from them and they steal from me. They 
need my experience, my knowledge, and I need 
them.

In sum, the case reveals that structuring resources for SCT 
required the acquisition of resources that bolster intellectual 
capital. When BCT is utilized, this involved a long-term indus-
try assessment, an intentional search for talent, and the devel-
opment of and external partnership with a blockchain provider. 
As the extant literature points out, however, acquiring the 
needed resources for SCT is not sufficient (Grant, 1991). SCT 
requires companies to first get visibility into their upstream and/
or downstream supply chain operations, so further resource or-
chestration was required.

Bundling

The bundling process in resource orchestration involves 
integrating a unique combination of resources to create 
capabilities. It takes on different characteristics depend-
ing on whether the company needs to make incremental 
improvements to extend a current capability or whether a 
new capability is needed (Sirmon et al. 2007). The results 
of this case point to the latter because the goal for the BCT 
implementation was the development of BCT-enabled trace-
ability, which is the aggregate dimension of the bundling 
process. Previous research asserts that SCT requires visibil-
ity; one aspect of visibility is the traceability capability that 
allows a company to trace a raw material in a product to the 
point of origin location (Behnkea & Janssen, 2020; Sodhi 
& Tang, 2019). For CoffeeItalia to develop this capabil-
ity using BCT, it required the integration of the company's 
product and production knowledge with the technological 
resources of Foodchain.

The traceability capability involved integrating SC infor-
mation with the technology, a second-order theme illustrated 
in Figure 1. To provide context, the movement of coffee 
beans through the supply chain first involves the beans being 
collected by a local cooperative during the coffee harvest. 
The cooperative is supposed to guarantee the authenticity 
of the beans and prepare them for shipment to CoffeeItalia. 
The documents that assure the coffee's provenance and trans-
port conditions are checked at departure. There is a further 
health analysis upon arrival, with the results then forwarded 
to CoffeeItalia. This documentation must also be made avail-
able to CoffeeItalia's retail customers. Figure 2 illustrates the 
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information and documentation flows that accompany the 
physical flow of the materials. While the process seems rela-
tively straightforward, the managers indicated that in reality, 
it was a very time-consuming, manual process fraught with 
errors and omissions. One manager conveyed that:

Our coffee supply chain is complex and very 
distant, we used to have to go to Kenya, Mexico, 
and Guatemala and ask for documents and reg-
ister them, which was not easy.

By partnering with Foodchain, all the information and 
documentation illustrated in Figure 2 could be captured and 

shared across the supply chain participants via the BCT plat-
form. The Foodchain BCT infrastructure components are 
illustrated in Figure 3, but most important is that the combina-
tion allows CoffeeItalia to trace of all the critical transactions 
throughout the supply chain without the need for intermedi-
aries to verify the documentation. This was reflected by the 
CoffeeItalia manager:

Now we developed QR codes of entry that go all 
the way upstream to enhance traceability. The 
operators upstream can now easily give us cer-
tificates of origin, customs certificates, health 
certificates, and transport certificates.

F I G U R E  2   Information and Documentation Flow of CoffeeItalia Supply Chain.

F I G U R E  3   Foodchain BCT Infrastructure for the Traceability Capability.
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Another important aspect of the traceability capability in-
cludes the addition of product information on the blockchain 
ledger. CoffeeItalia roasts and combines the raw materials to 
produce unique coffees that have distinctive flavors. A man-
ager explained this further, “These materials arrive, they are 
traced from the beginning, then I do the processing of the 
individual raw materials. Every single process is recorded 
on our internal blockchain and obviously will be available to 
the end customer.” As the quote illustrates, the traceability 
capability for the company facilitates SCT for the customers 
(Sodhi & Tang, 2019).

Because the traceability capability required orchestration 
of new resources, the bundling process also involved engag-
ing in exploratory learning, another second-order theme in 
the bundling process. Both CoffeeItalia and Foodchain en-
tered unchartered waters when they began their partnership, 
so there were hurdles and bumps along the way. This was 
largely due to building a QR code of entry that required co-
operation from the upstream supply chain members and the 
importers that had not used BCT previously. There were also 
times that production was delayed or interrupted as a result of 
the exploratory nature of the learning process. One manager 
explained, “More than an operational problem there were 
these eight interruptions because we created the program 
from scratch.” Developing the traceability capability through 
exploratory learning was also more costly. The managers ac-
knowledged the cost, but also noted, “Don't look at the costs 
because then they will hold you back in development.”

Overall, the case reveals that SCT required bundling re-
sources for the development of the traceability capability. 
Utilizing BCT meant that a unique combination of resources 
from Foodchain and CoffeeItalia was required, involving 
both exploratory learning and integration of supply chain in-
formation with the technology platform. In sum, the bundling 
process to develop the traceability capability was an import-
ant step, but more action was required for SCT.

Leveraging

The leveraging process requires action to align a company's 
capabilities with the intent of creating value in the market 
(Sirmon et al. 2007). For this study, the aggregate dimen-
sion in the leveraging process was the utilization of the BCT 
traceability capability so CoffeeItalia could provide SCT 
through information disclosure that enhanced the company's 
value proposition. The findings reveal that CoffeeItalia ex-
ploited the BCT capability through actions that serve as three 
second-order themes: coordinating a resource advantage 
strategy to differentiate its product from competitors, dis-
closing information from the blockchain ledger by aligning 
the supply chain information to its distinctive competence, 
and communicating its distinctive competence to customers, 
other coffee artisans, and multinational competitors.

Companies utilize a resource advantage strategy when the 
leveraging process uses firm capabilities to highlight an ad-
vantage that cannot easily be copied by competitors (Sirmon 
et al. 2007). The main thrust of SCT for CoffeeItalia involved 
exploiting the traceability capability to underscore the advan-
tage that coffee artisans have over their corporate competi-
tors. Developing a strategy around the artisan concept was 
key in the leveraging process. This was reflected when the 
manager declared:

Artisans with a blockchain can demonstrate that 
their product is truly artisanal and instead a mul-
tinational must apply a semi-artisan concept to 
their product.

CoffeeItalia's resource advantage was the knowledge and 
experience in producing the end product, which further re-
flected the time and the care of the artisans to research and 
create high-quality coffees. The resource advantage strategy re-
flected the managers’ view that it was the knowledge and work 

F I G U R E  4   Scannable QR Code for the End Customer.
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ethic of the artisan that could not be copied. One manager told 
a story about how multinational corporations send their execu-
tives to CoffeeItalia's facilities to see how coffee is processed. 
He stated, “We who are still artisans have all the visual stages. 
They think the coffee is going into a can and comes out ready. 
They have never seen a bag of raw coffee, or the activity of 
loading, or how the color changes over time.” Leissle (2017) 
notes a sharp contrast between the artisan products and mass-
produced products. This was reflected in CoffeeItalia's strategy 
to highlight this knowledge resource advantage.

The leveraging process also involved making decisions 
about how to best align the supply chain information from the 
blockchain ledger to the company's distinct artisanship com-
petency. This required CoffeeItalia to decide what information 
to disclose and then develop the means to disclose it. As part 
of the BCT infrastructure, Foodchain developed a mobile ap-
plication to provide access to product information verified on 
the blockchain ledger. As Figure 4 illustrates, the coffee pack-
aging includes a scannable QR code that provides the country 
of origin of the coffee and when the beans were shipped and 
roasted. Most importantly, the QR code provides information 
about how and when the product was made, including how 
the final coffee product was produced by blending and mixing 
specific roasts. This level of detailed disclosure about the pro-
duction process was new to the industry. One manager pointed 
out that this information was significant in highlighting the 
distinct competence of artisans in making the product:

The sack of coffee, the amount of mixture we 
used, the percentage… We are the first to do 
so. A corporation says 100 percent Arabica but 
does not say what it puts inside.

Finally, after decisions were made about what information 
to disclose and the means to do it, the leveraging process in-
volved communicating to customers. For this, we learned that 
CoffeeItalia would need the help of their retail customers. 
Their concern in using the QR code alone to communicate 
information was that end consumers did not yet understand 
what it was, nor did they necessarily want to expend the extra 
effort to utilize it. One manager mused:

I thought about the packages on the shelves, but 
the average consumer still does not know what 
the QR code or blockchain means.

The other added:

I thought about the housewife who arrives at a 
supermarket at six o'clock in the evening, she 
has to pick up the child from her grandfather 
and feed him; she doesn't have time to take the 
phone out and place it on the QR code.

To address these issues, CoffeeItalia envisioned that the re-
tailer could provide an interactive display on the shelf that cap-
tured the blockchain information. There were plans to engage 
with the retailer to develop this display, and it was a critical part 
of being able to leverage CoffeeItalia's artisan craft effectively 
in the market. A manager revealed:

A step at a time. I think the most important 
thing is to finish the display right now. It is the 
consumer who must have the interest; he has to 
begin to understand it not in a shocking way, but 
in a simple way.

In sum, the case reveals that CoffeeItalia had to orchestrate 
resources to leverage the traceability capability underlying 
SCT. The leveraging process required that the company de-
velop and deploy a strategy that demonstrated a resource ad-
vantage not quickly or easily matched by competitors. Further, 
they had to understand what information from the blockchain 
ledger would align with the advantage. As such, SCT can be 
critical in helping companies convey the competency that de-
rives value creation.

SCT and value creation

The resource orchestration perspective infers that focusing 
on SCT as an outcome requires linking it to the value created 
as a result. For this BCT implementation between Foodchain 
and CoffeeItalia, Figure 1 illustrates that the aggregate di-
mension of value creation is the artisan craft in the coffee 
production. The consistency of the managerial actions across 
the structuring, bundling, and leveraging processes demon-
strates that resources were orchestrated with artisanship in 
mind. In exploring how SCT currently creates value in this 
competitive landscape, the analysis uncovered three themes 
that demonstrate how SCT enhances CoffeeItalia's ability 
to showcase their expertise in producing the coffee, estab-
lish authenticity of the materials in the coffee, and preserve 
the heritage of the artisan craft in the production of the cof-
fee. Although the reasons for doing so differed, this value is 
communicated to three primary stakeholders: customers and 
coffee connoisseurs, other coffee artisans, and multinational 
competitors.

One reason for the partnership with Foodchain was so that 
CoffeeItalia could showcase and share the company's exper-
tise of the coffee artisan craft with customers and coffee lov-
ers in general. The company holds three patents on coffee, 
and one source of value from SCT is to help these stakehold-
ers understand that producing the best quality coffee requires 
research and continuous improvement. This involves special-
ized knowledge of the raw materials and the coffee produc-
tion process, and it also requires ongoing research to produce 
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new coffee blends. By showcasing CoffeeItalia's expertise 
within the community, the company hopes to encourage other 
coffee artisans to advance the craft. The managers believe 
that advancing the industry means shifting the mindset of a 
traditionally closed group of artisan stakeholders to under-
stand the value of knowledge-sharing, as one of the managers 
reflected:

People should not be afraid to talk about re-
search and to compare themselves with another 
company. Why not? You can only improve; this 
is the concept. It then creates a system whereby 
research becomes a very normal thing; indeed 
you become hungry for research because you 
know that then it can serve you.

SCT also creates value derived by artisanship because 
it helps CoffeeItalia to establish the authenticity of its coffee 
products. The traceability capability of BCT allows CoffeeItalia 
to assure the provenance of the raw materials. To provide the 
distinct tastes and quality, the sourced coffee beans come from 
distant and sometimes remote areas of the world. Substituting 
counterfeit or lower quality materials could occur because of 
both distance and the number of intermediaries involved in 
moving it from point of origin to production. Utilizing BCT 
minimizes this risk because every transaction and the required 
documentation are immediately uploaded and become transpar-
ent on the blockchain ledger (Kamble et al. 2020). One manager 
slyly commented that with BCT, “many old foxes who sell one 
product for another could have problems.”

SCT also establishes authenticity by highlighting the 
artisan craftsmanship and knowledge required to produce 
the coffee. In explaining why the company decided to work 
with Foodchain on the BCT implementation, one manager 
noted, “Its strong point is that it focuses on the product. We 
developed it especially for this reason.” In addition to dis-
closing the authentication of the raw materials in the coffee, 
CoffeeItalia uses BCT to demonstrate the authenticity of the 
process of making the coffee. Establishing this authenticity 
aligns with their distinct competence, which was reflected in 
the comment:

Although it may seem ridiculous, in my opin-
ion a blockchain for artisans is an extra weapon. 
The artisans have an incredible product.

Finally, CoffeeItalia understands multinational companies to 
be rival stakeholders, so the value created by artisanship is im-
portant to the managers as a way to preserve Italy's rich heritage 
in coffee production. They noted that artisanship was a source 
of competitive advantage over industrial coffee production, but 
there was also a sense of deep concern that corporations are 
“stealing the concept of craftsmanship.” Because of that, the 

value of SCT not only communicates the company's distinct 
competence to customers and coffee lovers, but it also serves as 
a reminder to the large multinationals that Italy is home to true 
coffee artisans. The significance of this was obvious in one of 
the stories about how the dominance and success of Starbucks 
is grounded in the Italian coffee heritage. “A person like Schultz 
comes to Italy in the seventies, sees the bars and says, ‘Heck, 
how nice the bar is. In America there aren't any,’ so he steals a 
typically Italian concept that we could not export and adapted it 
to the situations of each nation. He stole a huge concept from us. 
If you talk about bars in the world today, it's Starbucks, it's not 
Italy, it's not an Italian company. It's ridiculous.” CoffeeItalia 
believes that communicating the value of artisanship will help 
to preserve this heritage and in turn make it more difficult for 
corporations to hijack the artisan concept.

Summary

The resource orchestration perspective provided a theoreti-
cally grounded means to further understand SCT, and a case 
study involving a BCT implementation project created the 
means to see it in practice. Using this case to frame SCT as 
an outcome facilitated by structuring, bundling, and leverag-
ing processes offers contextualized knowledge, and it also 
provides broader theoretical insight. Throughout the study, 
the analysis revealed that the value of SCT is realized when 
resources are orchestrated in alignment with both internal 
capabilities and external factors like the nature, competi-
tiveness, and history of the industry. Consistent with Sodhi 
and Tang (2019), it appears that SCT will manifest itself in 
different ways because resources are orchestrated based on 
how a company defines and perceives the value it creates. 
Because of the time and cost involved, companies that utilize 
BCT must be especially strategic and thoughtful in aligning 
the structuring, bundling, and leveraging processes with the 
value offered by SCT.

ADVANCING THEORY FOR SUPPLY 
CHAIN TRANSPARENCY

The importance and novelty of the SCT phenomenon open 
many avenues of inquiry for supply chain research. This 
study builds on the call to establish conceptual consist-
ency for SCT, to address questions about strategic actions 
required to provide SCT, to understand decisions about in-
formation disclosure, and to highlight the benefits of SCT 
(Egels-Zandén et al., 2015; Sodhi & Tang, 2019). Likewise, 
a related stream of research has called for additional research 
to examine the adoption of BCT, the associated challenges of 
implementation, and how BCT can be used to enhance SCT 
(Bai & Sarkis, 2020; Rao et al., 2021; Treiblmaier, 2018). 
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The objective of this study was to address some of these un-
answered questions, and this level of theorizing positions the 
study around a contextualized domain of knowledge, clari-
fies and extends previous research, and explicitly focuses on 
the “black box” between mechanisms and outcomes that are 
embedded within their specific contexts (Stank et al 2017).

The specific motivation for this study was to understand 
the managerial actions and processes required when BCT is 
utilized to provide SCT (i.e., how?), as well as to understand 
the value that was derived by providing SCT (i.e., why?). 
Answering these questions requires reflection of SCT in 
practice by examining specific use cases of BCT-enabled 
SCT. Immersion into a BCT implementation project created 
an appropriate case study opportunity, and implementation in 
an agricultural supply chain provided the context for a “crit-
ical case” (Flyvberg, 2006, p. 229) because of the historical 
barriers inherent in supply chain design.

The lack of empirical research on SCT required taking a 
bottom-up approach (Craighead et al. 2016), and the resource 
orchestration framework provided a general theoretical per-
spective to assist in conceptual development (Sirmon et al. 
2007, 2011). We used this literature specifically because it 
helped frame the research questions around managerial ac-
tions and processes, and it provided established concepts 
to better utilize inductive and abductive reasoning to guide 
emerging data patterns. The study resulted in a model (Figure 
1) that offers new knowledge and deeper insights that con-
tribute to both theory and practice.

Theoretical conceptualization of SCT

This study highlights the need for a conceptualization of SCT 
that will facilitate further theoretical development and empir-
ical testing. A common understanding and definition of SCT 
has been lacking, so we emphasize that the defining char-
acteristic of SCT is information disclosure (Sodhi & Tang, 
2019). It is reflected in a company's willingness to share in-
formation to various stakeholders about operations and flows 
of product materials throughout the supply chain. Our find-
ings underscore that visibility is a prerequisite to SCT, infer-
ring that a company must first possess information about its 
upstream and downstream product flows and operations. The 
nature of visibility varies, meaning that a company can pos-
sess general information about the suppliers and customers in 
its supply chain (e.g., names and locations), or it might have 
deep knowledge about its supply chain (e.g., investments in 
training and best practices).

Traceability is a specific visibility capability, character-
ized by the ability to identify and verify specific locations, 
movements, and conversion of materials throughout the sup-
ply chain (Wowack et al. 2016). Therefore, traceability is not 
a prerequisite of SCT, but rather, it can be used to enhance 

visibility. The extent of traceability can vary, too. For in-
stance, many final products require conversion of a combina-
tion of materials, so companies must choose how many and 
which raw materials to trace.

Conceptually, SCT requires that firms decide what in-
formation to disclose (Sodhi & Tang, 2019). In other words, 
companies may have visibility and/or traceability, but what 
they disclose publicly involves a completely different con-
sideration. For instance, they may possess supply chain in-
formation that is harmful if disclosed, or they may conclude 
that disclosing certain kinds of information could put them 
at a competitive disadvantage. Likewise, there may be sup-
ply chain information that would not be important or relevant 
enough to stakeholders to disclose. In sum, it is important 
to make the theoretical distinction between what a company 
knows (i.e., visibility or traceability) and what information it 
discloses (i.e., SCT).

P1: SCT is limited to a company’s visibility/
traceability of the supply chain, but the compa-
ny’s visibility/traceability of the supply chain 
can exceed the degree of the company’s SCT.

When SCT is desired, this research underscores that com-
panies must purposefully orchestrate and align resources to 
provide it. First, companies must structure their portfolio to in-
clude the resources necessary for visibility. They may develop 
the resources internally, but the specialized knowledge for BCT 
implementation likely requires the acquisition of intellectual 
capital through partnerships with BCT providers. Companies 
must take managerial action to bundle resources into specific 
capabilities for visibility, and a specific combination of re-
sources is required to develop a traceability capability derived 
by BCT. Finally, companies must coordinate and deploy a plan 
to leverage the available information to relevant stakeholders. 
Although actions and relevant stakeholders will be specific to 
individual companies, SCT requires companies to develop a set 
of underlying processes for resource orchestration. Therefore,

P2: Processes to structure, bundle, and lever-
age resources are required to provide SCT to 
stakeholders.

Value creation of SCT

The assumption that SCT is an important outcome infers 
that resource orchestration creates value for the company. 
Therefore, to capitalize on the investment of those resources, 
it is important to ensure a fit between structuring, bundling, 
and leveraging processes and value creation. While this has 
not been offered explicitly, the supply chain literature sug-
gests that alignment between orchestrating resources for SCT 
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and value creation can come through disclosure of compa-
nies’ sustainable supply chain practices (Bai & Sarkis, 2020; 
Egels-Zandén et al., 2015; Gardner et al., 2019; Mol, 2015). 
This includes information related to environmental impact, 
labor conditions, safety standards, and other sourcing prac-
tices across the supply chain, particularly those at specific 
point of origin locations. Through these managerial actions 
in resource orchestration, SCT can address concerns associ-
ated with a company's commitment to reduce the environ-
mental and social harm that occurs in the supply chain.

This research revealed that resource orchestration can also 
be aligned with the value created from information disclosure 
about companies’ production processes. While SCT might 
involve disclosing the place of origin, value is emphasized 
by offering more information about how and when materials 
travel through the supply chain, as well as detailed disclo-
sure about how the final product is made. The importance has 
been noted in literature addressing supply chain difficulties of 
agricultural products in particular (Fortuna & Risso, 2019). 
In this case, value is created when SCT addresses quality, 
safety, or fraud-related concerns of product movement and 
production.

In sum, Proposition 1 underscores that SCT involves 
making decisions about what and how much information to 
disclose. Further, the decisions and managerial actions in re-
source orchestration should be driven by the kind of value 
created by SCT. These differences are reflected by the value 
derived by sustainable practices and production processes.

P3: The extent and content of SCT is related 
to the value associated with disclosure of a) 
sustainable practices and/or b) production pro-
cesses throughout the supply chain.

BCT-enabled SCT

This study offers additional insight into SCT when it is lev-
eraged by development of a BCT traceability capability. 
Resource orchestration will be more complex because the 
structuring process involves acquiring knowledge and tech-
nology resources from outside parties. This study underscores 
the need for additional assessment and search activities, and 
partnership development with a BCT service provider. The 
bundling process requires the integration of knowledge re-
sources from both the company and the service provider, and 
the partnership involves exploratory learning. However, once 
a company successfully develops the traceability capability 
for one product, the partnership should yield more explicit 
knowledge that that can be useful to overcome challenges in 
future implementations for other product types or categories.

The research team engaged with Foodchain to learn about 
the BCT implementation with CoffeeItalia in 2017, which 

was prior to BCT implementations by global food produc-
tion and retail companies. Since then, however, major tech-
nology software companies like Microsoft and IBM have 
joined the blockchain provider ecosystem, and there is sub-
stantive investment pouring into development of streamlined 
cloud-based BCT solutions (Mearian, 2018). As a result, 
there should be adjustments in the structuring and bundling 
processes for companies developing the BCT traceability 
capability because knowledge resources will become more 
explicit and standardized. Therefore,

P4: The extent of exploratory learning required 
for the BCT traceability capability will decrease 
as a) the company utilizes BCT across more 
products, and b) the adoption of BCT across the 
industry accelerates.

SCT opens opportunities to communicate and to potentially 
develop trust among stakeholders (Bai & Sarkis, 2020; Falcone 
et al. 2021; Sodhi & Tang, 2019), but companies must weigh 
the value of providing it with the associated costs and risks. 
Ascertaining provenance may be beneficial, but disclosing 
provenance may create additional risk. In other words, if com-
panies want to disclose provenance, they should consider the 
trustworthiness and consistency of information as the materials 
flow through the supply chain. This is particularly relevant for 
products at risk for food fraud, which involves the intentional 
substitution, tampering or misrepresentation of raw materials 
in food products (Spink & Moyer, 2011). As the case findings 
underscore, utilizing BCT for traceability provides additional 
assurance because all the transactions on the ledger occur in 
real-time, and they are also auditable, immutable, and verifiable 
(Kamble et al. 2020). As such, orchestrating resources for BCT-
enabled traceability should enhance the value of SCT.

P5: The BCT traceability capability enhances 
the value of SCT because of (a) verification of 
the provenance of raw material, (b) inclusion 
of additional information related to point-of-
origin, and (c) documentation of real-time ma-
terial flow throughout the supply chain.

Finally, the findings document that the leveraging process 
in SCT requires companies to take specific actions in order to 
disclose the information made available by BCT. If companies 
decide that disclosure requires communication to end consum-
ers, the leveraging process will be impacted by their degree of 
control or influence over the downstream supply chain. For in-
stance, CoffeeItalia acknowledged that consumers may not un-
derstand and utilize the QR code on the packaging, so they were 
dependent on the retailer to develop an interactive shelf display. 
A small company like this one may have more difficulty or need 
to expend more effort in the leveraging process due to its lack 
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of influence. Alternately, multinational companies like Nestle 
have a greater degree of influence over the downstream supply 
chain, so retailers are more likely to assist with information dis-
closure. Finally, companies like Starbucks that own their own 
storefronts have the most control of the downstream supply 
chain, reflecting the most straightforward way to leverage in-
formation disclosure. In short, when companies consider how 
to communicate SCT to end consumers, decisions and planning 
should incorporate how the leveraging process will be impacted 
by downstream supply chain participants.

P6: The degree to which BCT-enabled SCT can 
be effectively leveraged to reach consumers is 
dependent upon the level of control over the 
downstream supply chain.

To conclude, the case study integrates insights from the 
supply chain literature to further theoretical refinement of the 
SCT phenomenon. Theorizing grounded in resource orchestra-
tion provides flexibility for additional development or empir-
ical testing, and it offers practical insight for companies that 
are being pressured for SCT. The framework we offer also 
opens up future research avenues related to the structuring, 
bundling, and leveraging processes. For instance, additional 
theory is needed to understand how partnerships are developed 
with BCT providers. Successful BCT implementation requires 
a well-organized supply chain between participants in order to 
integrate supply chain information (Behnkea & Janssen, 2020), 
and more research is needed to understand the mechanisms or 
incentives to establish BCT-enabled traceability. Finally, we il-
lustrate a feedback loop in Figure 1 because resource orchestra-
tion involves continuous adaptation that aligns the management 
of resources with changes in the environment and new market 
opportunities (Sirmon et al. 2007). This feedback loop can be 
captured with a longitudinal examination of SCT.

CONCLUSION

Limitations and future research

A possible limitation of this research is the use of a single 
case because it constrains the generalizability of the findings, 
but we offer two points. First, single cases are appropriate 
when they represent a unique situation or when they reveal 
a previously inaccessible phenomenon (Yin, 2009). A small 
number of successful BCT implementations met this crite-
rion at the onset of the study, but the numbers are increas-
ing. This opens the possibility for future research on SCT to 
utilize a multiple case design to predict either similar results 
among replications or conflicting results based on theoreti-
cal reasoning (Ellram, 1996). Since this study was contex-
tualized around an agricultural supply chain, a logical next 

step would be to examine several BCT implementations as 
individual cases. The case context could be different kinds 
of agricultural supply chains or in other industries pressured 
for increased SCT.

The second point relates to the kind of generalizability that 
different research designs offer. When considering statistical-
probabilistic generalizability concerned with the representa-
tiveness of the sample to allow for broader inferences, single 
case studies are limited. However, the goal of case study 
research is analytical generalizability, intended to expand a 
theory or concept rather than a context (Smith, 2018). SCT is 
a relatively new phenomenon that requires deeper conceptual 
and theoretical framing, which was the intent of the study. 
Future research should seek to empirically examine SCT with 
the goal of generalizing the results.

Another limitation of this study is the narrow lens for under-
standing SCT because we examined it through the context of a 
BCT implementation. This limitation is further enhanced be-
cause it involved a small startup technology company for a small 
Italian coffee producer. Future studies could build on these find-
ings by applying the resource orchestration framework in vary-
ing contexts to examine the mechanisms operating within the 
processes. We expect that the structuring, bundling, and lever-
aging processes involve different managerial actions based on 
the size and resource availability of both the company and the 
BCT provider. Managerial action would also be different when 
there are varying degrees of product or supply chain complexity.

Examining SCT through the use of BCT is also a limit-
ing factor. Companies can leverage SCT without BCT, so it 
would be useful for future studies to contrast how resources 
are orchestrated for SCT when BCT is not part of the solution. 
Additionally, this study was limited to addressing how BCT 
can facilitate SCT, but a successful implementation requires 
integration of the technology across all the members of the sup-
ply chain (Sternberg et al. 2021). This research did not address 
how CoffeeItalia convinced the cooperatives, importers, and 
shipping companies in its supply chain to utilize BCT. It most 
likely involved leveraging relational resources in the structur-
ing and bundling processes, so that orchestration issue should 
be addressed in future research. Finally, we would offer that the 
traceability capability could enhance other supply chain out-
comes as well. The resource orchestration framework would 
likewise be a useful theoretical perspective to understand how 
other desirable supply-chain related outcomes like agility, 
alignment and resilience can be enhanced by the use of BCT.

Implications for practice

Our study carries several managerial implications. We offer 
a first-hand account for managers to see how a company can 
achieve SCT through BCT. The processes for the acquisition 
of intellectual capital (i.e., structuring), the development of 
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BCT-enabled traceability (i.e., bundling), and the coordination 
and application of strategy to effectively communicate SCT to 
stakeholders (i.e., leveraging) all highlight the processes re-
quired for SCT. We explored what SCT looks like in practice, 
so companies under pressure to disclose their supply chain 
practices can gain insight about how to develop it. It also gives 
managers a use case that demonstrates how BCT facilitates a 
traceability capability. For small companies, especially those 
in the artisan community, the study highlights how SCT can be 
leveraged to allow them to compete with large corporations.

The alignment of SCT to the company's larger set of goals 
is also important to emphasize because managers must decide 
what information should be disclosed. That is, just because 
enhancing visibility or traceability may give companies the 
ability to disclose more information, the content and extent 
of the information disclosed should be consistent with the 
company's broader stakeholder management strategy. In the 
same vein, we illustrate how strategic decisions in developing 
SCT should be aligned with the value derived from offering 
it. For example, CoffeeItalia leveraged SCT to showcase the 
expertise, authenticity, and heritage in producing the product 
as a reflection of the value of artisanship in the company's 
products. While disclosing provenance information helped 
convey that, environmental and social information related to 
specific practices at the point of origin was not disclosed be-
cause it did not align with the value created by CoffeeItalia. 
Therefore, managers should approach SCT with the under-
standing that they should carefully consider the value cre-
ation of SCT to ensure alignment with strategic planning and 
the appropriate managerial action.

Finally, the study underscores that enhancing SCT requires 
investment and some level of exploratory learning, so it may 
be difficult to justify the “business case” for utilizing BCT. 
For that reason, we conclude with a brief discussion about the 
benefits of BCT that go beyond the enhancement of SCT for 
stakeholders. Foodchain reported to the research team that 
the BCT implementation has yielded a return on investment 
of 8%. CoffeeItalia increased production 20–25% due to in-
creased operational efficiency, largely due to several benefits 
that come from BCT: (1) the time required to access data 
and documentation for transport documents reduced from 1 
to 2 days to a few seconds; (2) the amount of raw materials 
meeting the standards for certification has increased by 5% 
relative to the amount of coffee produced; (3) the cost for 
the validation of a single transaction was reduced to being an 
insignificant amount of the final product cost (0.0015%); and 
(4) the number of errors has been reduced while the reaction 
time to error detection has drastically increased. In sum, this 
study supports previous research notes that BCT can also en-
hance operational performance (Franciso & Swanson, 2018).

Overall, SCT is an important supply chain outcome, and we 
are encouraged that the resource orchestration framework cre-
ates an avenue for more theoretically driven research. Further, 

utilizing BCT offers more opportunities for disclosure, and it 
also allows companies to better detect poor practices in the 
supply chain (Corciolan et al. 2019). Importantly, the per-
manent tamper-proof record of supply chain transactions can 
potentially even deter unethical behavior or unsafe practices. 
For companies under pressure for SCT of raw materials, dis-
closing the provenance and processing of those materials can 
build trust with stakeholders and enhance responsiveness to 
address safety issues or environmental concerns.
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APPENDIX A

Interview protocol

Opening

•	 Introductions of interviewer and interview participant
•	 Overview of the purpose of the study
•	 Confidentially assurance/permission to audiotape

Demographic data

•	 Title/responsibilities/role of interview participant

Questions to address reasons for BCT 
implementation

•	 What prompted your firm to explore blockchain?
•	 What were the specific factors that initiated the decision to 

implement blockchain?

•	 How did you select the blockchain provider (i.e., 
Foodchain)?

Questions to address perceptions of 
problems or challenges

•	 What challenges/problems did your firm experience before 
the implementation that blockchain could help eliminate?

•	 What challenges/problems did your firm experience during 
or after the process of blockchain implementation?

Questions to address benefits and 
lessons learned

•	 What benefits have come from utilizing blockchain?
•	 How has/can blockchain enhance the relationship you have 

with your retail customers and other stakeholders?
•	 What were some of the experiences/lessons learned, and 

what advice would you share with others?

APPENDIX B

Data structure for resource orchestration structuring:  Acquisit ion of  intel lec-
tual  capital

Second order themes Representative data for first order categories

Assess industry future It's wrong, you have to think in terms of research of seven, eight years, in the worst cases and throw yourself

We have a future that is very fast and if we start to understand it maybe we have a chance. Of course, we must 
eliminate all these fears about the future

We all know that in ten years’ time this blockchain will have an incredible base of development. You might as well 
jump in. It's not about being visionary, it's about understanding and looking at what's happening in the world

Try to understand that we definitely have to start to put ahead this concept, a blockchain in the future. Do you want 
to get on this train of the future yes or no? The later you get on it, the worse it will be. That's the concept

Search for Talent My luck is to teach, for example, to always work with young people

If we talk about blockchain and the future, we have to talk about young people

The advice I would give is to use many young people, not to use old people like me

Every so often I go to these incubators where there are the young people who are the future

Develop partnerships The idea was born almost by chance, sincerely speaking, but, attending the environments, I did this hackathon, I said 
"let's try to do it, it seems an interesting thing."

(Question): How did you select Foodchain? (Answer): Because we practically met in this hackathon

During a hackathon at the incubator of the Polytechnic of Turin we traced, as a joke, two bags of coffee from the 
islands of Sao Tomè and Prince in three days. It was an experiment, logically in three days we have only laid the 
foundations of concepts and development, but, if you can do with it two bags, you can do it with two million

From there we continued to develop and in 2017 we have an internal tracing that allows us to reach the bagging 
cooperative

As I say, I steal from them and they steal from me. They need my experience, my knowledge, and I need them
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APPENDIX C

Data structure for bundling process:  Development of  BCT-enabled traceabil i ty 
capabil i ty

Second order themes Representative data for first order categories

Integrate supply chain 
information with 
technology

Our coffee supply chain is complex and very distant, we used to have to go to Kenya, Mexico, and Guatemala and 
ask for documents and register them, which was not easy. Now we developed QR codes of entry that go all 
the way upstream to enhance traceability. The operators upstream can now easily give us certificates of origin, 
customs certificates, health certificates, and transport certificates

In addition to roasting, for example, we have storage and in storage we combine two, three raw materials to then 
make the mixture. These two or three subjects must be linked together through the blockchain

These materials arrive, they are traces from the beginning, then I do the processing of the individual raw materials. 
Every single process is recorded on our internal blockchain and obviously will be available to the end customer

Engage in exploratory 
learning

During a hackathon at the incubator of the Polytechnic of Turin we traced, as a joke, two bags of coffee from the 
islands of Sao Tomè and Prince in three days. It was an experiment, logically in three days we have only laid the 
foundations of concepts and development

More than an operational problem there were these eight interruptions because we created the program from scratch
The QR code also created problems for us because we had to build the entrance. When the bags arrive, every sack of 

coffee has its QR code, but we did it, in the end we did a good job
Stopping production at other times, starting from scratch, zeroing, while now running the whole platform, has had costs

APPENDIX D

Data structure for leveraging process:  Uti l izat ion of  BCT traceabil i ty  for SCT

Second order themes Representative data for first order categories

Artisans with a blockchain can demonstrate that their product is truly artisanal and instead a multinational must 
apply a semi-artisan concept to their product

The nice thing is that we can show the end user that he drank a high-end coffee, worked in certain ways and with 
certain procedures and did not drink a coffee from a corporation

In some multinationals do you know what happens? They bring me the executives here to see how the coffee 
toasts. Do you know why? Because multinationals have only one trainer and everything is closed, you do not 
understand how to process coffee. It all goes through pipes, it's all boxed in, the machine works. We who are 
still artisans have all the visual stages. They think the coffee's going into a can and comes out ready. They have 
never seen a bag of raw coffee, or the activity of loading, or how the color changes over time

Align supply chain 
information 
to distinctive 
competence

We note that however it is also a great marketing operation, giving transparency. Logically, those who have a bad 
product will hardly make a blockchain or will be held with very low limits of transparency, because maybe he 
will not show everything that his product is

He says: "I want to know who roasted it." Tac! In two seconds he knows who roasted him. “I want to know when 
the source was roasted, when it was shipped, when it was produced and sent to the shops or bars, to cafes”

We are the only company that has all the data open to the public and that we provide to the customer
In practice you have the security that this is Guatemala, that is Ethiopia, you have the origin of coffee and, in some 

cases, we have a botanical storytelling of that type of coffee
Quality reports, the coffee selection report you [customer] had and everything… can be a great weapon for artisans

Communicate 
distinctive 
competence

I thought about the packages on the shelves, but the average consumer still does not know what it means QR code 
blockchain.. Apart from the fact that in my opinion this interactive sales totem will also become a normal thing 
for all the retailers

The retailer must change with more projects by 2020. We are in 2020, we are no longer in the 60s of the shelf. Here 
there must be interaction, knowledge, transparency

A step at a time. I think the most important thing is to finish the totem right now. It is the consumer who must have 
the interest; he has to begin to understand it in a not shocking way, but in a simple way

In my opinion the interactive display is very important, because we are forgetting that the consumer is the final 
person and no one is worrying about it yet, in my opinion
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APPENDIX E

Data structure for value creation from artisanship

Second order themes Representative data for first order categories

Showcasing expertise There's a very closed environment here. Everyone does their own, and moreover does not disclose it and is a 
problem. We have to tell everyone, not have this break. It almost seems that everyone is waiting for a medal 
for what he does, but they never tell anyone. Instead, the development of a project, even mine, is more 
fortunate if it is disclosed and made known to all, because it will certainly be improved and amplified and will 
also have greater success

People should not be afraid to talk about research and to compare themselves with another company. Why not? 
you can only improve, this is the concept. It then creates a system whereby research becomes a very normal 
thing, indeed you become hungry for research because you know that then it can serve you

What may seem like a Cinderella, a craft company with highly educated staff and not as generic as perhaps an 
S. p. a. [corporation], was the first to make a coffee blockchain in the world in 2016

But the main problem is that research isn't known by everyone at 360 degrees. They [artisans] don't communicate 
with each other. It is very important to communicate because everyone needs the other

Establishing Authenticity Although it may seem ridiculous, in my opinion a blockchain for artisans is an extra weapon. The artisans have an 
incredible product

The damage from counterfeiting is enormous on Italian products.

Its strong point is that it focuses on the product. We developed it especially for this reason

With a simple click I show that that sack there is an original bag that comes from Ethiopia with health documents. 
If there is a problem, let's see if the ship was perfect. Do you understand? It's an enormous speed

The blockchain is very useful also for export. If the Italian products that go abroad are tracked with the 
blockchain the foreign consumer says "Well, you have the blockchain? Then you are Italian." It is not so?

Preserving heritage We are real craftsmen of coffee. We are a totally different reality from the rest of the world

To give more history to a product, they try to give wrong information. The "artisan" concept is something to be 
taken into account

They are moving a bit now because they have these Yankee invasion that arrived in Italy and they are a bit scared, 
but they are late

There are those who still have not understood that big companies and multinationals are stealing the concept of 
craftsmanship


