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A B S T R A C T   

The healthcare sector is a complex ecosystem in which multiple stakeholders have to interact, and digital 
transformation is providing new ways for those actors to cooperate. Among the different new technologies, 
blockchain is one of the most discussed in a confrontation between true believers and skeptics. To shed light on 
the question of how blockchain technology can contribute to value creation in the healthcare sector, this paper 
investigates 33 companies from a sample of 2404 enterprises founded by professional incubators and acceler
ators. Whitepapers, websites, and weblog discussions are analyzed using content analysis. Focusing on com
panies financed by professional investors reduces the noise coming from short-term investments and frauds that 
sometimes follow blockchain initiatives. The findings show four different approaches to value creation: 
endogenous hedonistic value, public-private conflict mitigation, utilitarian/instrumental value, and social value.   

1. Introduction 

Although the existing literature has improved our understanding of 
diverse aspects of digital transformation, a detailed picture of the exis
tence and consequences of the phenomenon remains missing in several 
contexts (Bagnoli et al., 2019; Dal Mas et al., 2021; Secundo et al., 
2021). According to Sebastian et al. (2017, p. 198), “Most big old 
companies’ digital transformations are at an early stage … [and] … in 
most industries, the vast majority of established companies’ revenues 
still come from traditional products and services.” The healthcare sector 
is no exception, and despite the growing number of publications on the 
topic, the entrepreneurial and managerial implications of digital trans
formation remain unclear (Cobianchi et al., 2020; Elia et al., 2020a; 
Kraus et al., 2021; Nambisan, 2017). 

Blockchain has been defined as an “open, distributed ledger that can 
record transactions between two parties efficiently and in a verifiable 
and permanent way. The ledger itself can also be programmed to trigger 
transactions automatically” (Iansiti et al., 2017, p. 2). In the healthcare 
sector, blockchain has been considered one of the most promising 
technologies due to its capability of handling, sharing, and processing 
personal health information (Tandon et al., 2020a). Interestingly, 
despite being considered a “foundational technology” (Iansiti and 
Lakhani, 2017), several scholars have highlighted that the expectations 

around blockchain might be exaggerated, and companies should take a 
conservative approach (Petersen et al., 2021). Although blockchain has 
been recognized as one of the most interesting technologies within the 
digital transformation hype, a skeptical approach has emerged (Far
noush et al., 2021; Lee et al., 2020). 

One of the main problems recognized by scholars is the actual ability 
of blockchain to create value and define how different organizations will 
benefit from the value created (Dal Mas et al., 2020; Mačiulienė and 
Skaržauskienė, 2021; Schlecht et al., 2021). Within the healthcare 
sector, value creation is even more complex due to the interaction of 
multiple actors in a co-creation process (Ramaswamy and Ozcan, 2018) 
and to the hybrid nature of such knowledge intensive organizations, 
operating at the boundaries between the private, public, and nonprofit 
domains (Campanale et al., 2021; Grossi et al., 2019; Vakkuri and 
Johanson, 2020; de Waele et al., 2021). Interestingly, value creation in 
the healthcare sector is still contested due to the multiplicity of goals, 
interests, and values at play (Meynhardt and Jasinenko, 2020; Cabral 
et al., 2019; Porter, 2010). 

Ensuring that public, profit, and nonprofit organizations collaborate 
to create value is a significant challenge in the healthcare sector, and 
blockchain technology could facilitate the collaboration of different 
actors in providing healthcare services. However, skeptical positions are 
emerging from various research fields (Nguyen et al., 2021). For 
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example, Lord (2018, p. 1) has stated: “Beyond security and privacy, 
there are numerous important challenges related to blockchain that we 
must discuss as an industry, such as the financial and environmental 
costs of implementing these systems, the need for a single blockchain 
standard or the challenges of compounding misdiagnoses and 
low-quality care over time, exacerbating disparities in underserved 
populations.” 

To shed light on this topic, this research aims to answer the following 
research question: “how can blockchain be used within the healthcare sector 
to create value among different actors?” This paper thus investigates how 
value is created through blockchain and who can benefit from it. It can 
therefore be framed within the general research question of the special 
issue: “digital transformation of the healthcare industry,” providing a 
specific view on blockchain technology and how this technology can 
create value for public, profit, and nonprofit organizations. 

To answer the research question, we employ a qualitative study 
technique that attempts to construct rather than test theory. We selected 
33 cases from the database Crunchbase. The paper is novel for several 
reasons. First, new technologies lack a track record of practical imple
mentation, and actors shape value standards based on their potential 
rather than proof of execution (Borup et al., 2006). Within emerging 
technologies, distinguishing between hopes and real opportunities can 
be difficult. To solve this problem, this paper focuses on incubators’ 
investments in profit and nonprofit startups that are employing block
chain as a key element of their value proposition. We believe that 
focusing on startups financed by professional organizations could help 
us consider the most promising aspects of blockchain and reduce the 
noise of pure hope. Investigating how blockchain can create value and 
who can benefit from the value created could help the literature by 
providing new perspectives on its implementation. 

The results indicate that blockchain value creation potential in 
healthcare covers a wide range of areas, achieving greater compliance, 
efficiency, and collaboration among actors, organizations and in
stitutions, as well as greater quality, trust, and accountability. This al
lows us to argue that blockchain can be regarded as a real contributor to 
healthcare ecosystems development for the foreseeable future. 

The rest of the paper is organized as follows. The next section pro
vides an overview of previous studies on the complex and multifaceted 
debate on value creation in healthcare, while also considering the hybrid 
nature of these organizations, and highlights the potential of blockchain 
applications in the field. The methods used are described in the 
following section. The key outcomes are shared in the finding and dis
cussion sections. The paper ends with a conclusion section. 

2. Value creation in healthcare: The potential of blockchain 

2.1. The nuanced concept of value in healthcare 

Over the last few years, rising pressures have put health systems 
worldwide under scrutiny due to the challenges derived from rising costs 
and scientific, political, and economic changes, or ethical issues and 
demands for greater patient safety and care for human well-being 
(Kirkpatrick et al., 2009; Kuhlmann and Annandale, 2012). In addi
tion, an aging population is increasing the burden on national programs 
and reinforces the emphasis on more efficient and more effective health 
systems (Yang and Hsiao, 2009). Healthcare services are thus increas
ingly dealing with issues relating to the quality that any system is (or 
should be) able to offer to its citizens (Simpson, 2002; Tait and Lester, 
2005) and their evolving role from mere users to co-producers of value 
(Porter, 2010). In the healthcare domain discourses of value have 
become widespread, often recalling what Meynhardt (2009, p. 212) has 
comprehensively discussed: 

“Public value is value for the public. Value for the public is a result of 
evaluations about how basic needs of individuals, groups and the 
society as a whole are influenced in relationships involving the 

public. Public value then is also value from the public, i.e. ‘drawn’ 
from the experience of the public. The public is an indispensable 
operational fiction of society. Any impact on shared experience 
about the quality of the relationship between the individual and 
society can be described as public value creation. Public value cre
ation is situated in relationships between the individual and society, 
founded in individuals, constituted by subjective evaluations against 
basic needs, activated by and realized in emotional-motivational 
states, and produced and reproduced in experience-intense 
practices.” 

Along with this view, a countervailing debate about public value and 
public value creation has developed in recent years, with several inter
esting elements. For example, Cabral et al. (2019) in the introductory 
editorial to their special issue, comment upon the complexity and 
nuanced interpretation of public value and public value creation. They 
show how the articles included in the volume may suggest directions for 
further research to define value, and how private and public value cre
ation may differ. In particular, they highlight interesting areas that 
deserve attention, relating to the fact that public value creation evolves 
endogenously. It can also be created at multiple interacting levels and 
horizons. Finally, it can be pursued by actors in private institutions as 
well as being derived by contractual arrangements shaping 
public-private interactions. Moreover, they highlight that public value 
creation depends upon effective governance of resources and collabo
rations. The authors conclude that a greater understanding of public 
value is crucial for the progress of society and that more research on 
comprehending in full the above-cited dynamics is highly 
recommended. 

Meynhardt and Jasinenko (2021) take Meynhardt (2009) concep
tualization of public value and develop and validate a twelve-item 
public value scale, empirically applying it to assess its potential. The 
above conceptualization provides subjectively based micro-foundations 
of public value that are theoretically connected to the macro-level (i.e., 
the public level) and are structured in four psychologically based di
mensions: the moral-ethical, political-social, utilitarian-instrumental, 
and hedonistic-aesthetic. As the authors clarify, this conceptualization 
of public value based on basic needs is not bound to any specific insti
tutional sector or cultural context. They test their model in four different 
sectors, on the one hand arguing its broad applicability and on the other 
hand contending that more empirical applications in diverse settings are 
relevant for future advancements. 

Bearing in mind the importance of these conceptualizations, the 
complexity of healthcare necessitates taking into account a greater 
multiplicity of perspectives and a more nuanced conception of value(s), 
beyond the public dimension briefly touched upon above. Indeed, if the 
comprehension of value and valuation-related issues generally requires 
distinguishing between processes of assessment (in which things un
dergo judgements of value) and processes of production (in which things 
are produced so as to be of value) (Vatin, 2013), this is even more 
intriguing and intricate in healthcare, where organizations operate at 
the intersection between the public, private, and nonprofit sectors 
(Moore, 2000). 

These circumstances allow us to qualify healthcare organizations as 
hybrid organizations, which combine different and not necessarily 
converging objectives, logics, funding systems, professionals, types of 
control (both financial and social), and values related to different 
institutional logics, possibly (and often) competing and diverging 
(Campanale et al., 2021; Grossi et al., 2019; Vakkuri and Johanson, 
2020). Hybrid healthcare organizations attempt to pursue heteroge
neous values such as financial returns delivered to shareholders and use 
value delivered to customers, the achievement of the politically 
mandated mission of the organization, and the fulfillment of citizens’ 
aspirations, as well as the achievement of social purposes and the 
satisfaction of donors’ desires. Healthcare is also a domain that features 
multiple knowledge-intensive dynamics (Secundo et al., 2019a,2019b) 
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that lead to highly peculiar organizations with special traits that make 
them unique but hardly complicate the full understanding of 
value-related issues (Grossi et al., 2019; de Waele et al., 2021). Coher
ently, the debate around value(s) in healthcare is still in turmoil due to 
the skepticism still spreading among the various actors in the healthcare 
field. 

On the one hand, what counts as quality and value in health, espe
cially in light of the persistent and pervasive push towards cost- 
reduction and effectiveness, is still under contention (Lee, 2010). On 
the other hand, issues of treatment and prevention, the quality of clin
ical/surgical/therapeutic procedures, the greater focus on rehabilita
tion, and life-after-treatment have progressively acquired more 
importance (Porter, 2010). In hybrid healthcare organizations, actors 
struggle with conflicting targets and overlapping sets of priorities and 
pressures from public opinion that mainly relate to issues of access to 
services, profitability, high quality, cost containment, safety, conve
nience, the centrality of the individuals, and patient satisfaction (Gal
vagno and Dalli, 2014; Grönroos, 2012; McHugh et al., 2016; Porter, 
2010). Over the last few years, the words value and quality have pro
gressively acquired a meaning beyond simplistic economic or financial 
savings. They include the need to reduce expenses in light of the out
comes and to prevent any adverse effects in terms of ineffective care in 
its broadest sense (Ken Lee et al., 2016; Porter, 2010). These outcomes 
are multidimensional and need to be conceived and interpreted 
considering the context-specific conditions of access to care and equity 
of treatment, the whole care cycle, and exogenous aspects relating to 
patient behaviors (e.g., adherence to recommendations and patient re
ports and monitoring), comorbidities, involvement of care givers, other 
stakeholders’ role, and perceived degree of patient satisfaction and 
well-being (Ken Lee et al., 2016; Khodadad-Saryazdi, 2021; Wegner, 
2016). Consequently, fulfilling improved levels of quality and at the 
same time securing cost containment is the key to achieving high and 
multifaceted value in healthcare for all of the actors involved and sup
porting the sustainability of any health system (Porter, 2010). 

Value creation, in such a broad sense, implies that crucial dimensions 
relate to ethical dilemmas and emotional involvement of patients and 
caregivers; the need for accessible, complete, and timely clinical and 
personal information; the demand for greater coordination between 
institutions, specialist centers, physicians, other healthcare pro
fessionals, and patients. Full availability of data concerning the alter
natives available, as well as the need for shared and accepted programs, 
procedures, and indicators to evaluate the quality and the costs of ser
vices, can no longer be neglected (Spanò et al., 2018). 

Along with such an awareness, the healthcare domain has progres
sively acknowledged a new approach based on the involvement of pa
tients, playing an active and aware role in value creation processes 
(Janamian et al., 2016a; Janamian et al., 2016b; van Woezik et al., 2016; 
Zhang et al., 2015). This debate is far from over. For example, how to 
fulfil the expectation for improved value creation in healthcare through 
patient involvement is still under contention, especially considering that 
service innovation in healthcare is highly complex (Yang and Hsiao, 
2009). The literature advises also that this is not only a matter relating to 
patients: it touches upon a broad number of subjects and institutions that 
could and should better cooperate and progressively recognize the na
ture of ecosystems in healthcare services (Frow et al., 2016; Joiner and 
Lusch, 2016; McColl-Kennedy et al., 2017). 

Literature thus warns that even if there has been a proliferation of 
studies highlighting the role of patients, other types of actors are likely 
to affect value creation processes. The separation between providers and 
patients is being overcome, and a strict logic of closeness for healthcare 
ecosystems is consolidating rapidly (Joiner and Lusch, 2016; Russo 
Spena and Mele, 2019). From this perspective, the constitutive and 
consolidating role of digital technologies in healthcare ecosystems is 
clearly paramount in the broad and solid value creation processes that 
include, but are not limited to, greater efficiency and effectiveness (Yang 
and Hsiao, 2009). 

2.2. The role of digital technologies: A focus on blockchain potential 
benefits ad unintended effects 

Several studies have devoted attention to revolutionary technolo
gies’ potential and disruptive impact on entrepreneurship, organiza
tional management and control practices, and individual behaviors and 
performance (Cohen et al., 2017; Elia et al., 2020b; Nambisan, 2017). 
Digital technologies enable the automation of data processes to 
completely reshape decision-making processes in a broad range of fields 
and increasingly permeate organizations and foster a paradigm shift in 
their functioning (Giones and Brem, 2017; Lombardi, 2019; Rippa and 
Secundo, 2019). 

Before tapping into the specific benefits relating to the reliance on 
digital technologies in healthcare, it is worth acknowledging that such 
technologies (e.g., artificial intelligence, big data, and blockchain) have 
also a “dark side” and may have “unintended effects,” especially in the 
case of hybrid entities operating at the intersection between the public, 
private, and nonprofit sector. Hybrid organizations, among which 
healthcare organizations play a pioneering role, increasingly embrace 
innovative principles and implement digital transformation strategies to 
improve service delivery in terms of increased transparency, improved 
efficiency, and better communication with and engagement of users 
(Yoo et al., 2010). Nevertheless, factors such as low literacy and income 
levels, geographical restrictions, lack of physical access to technology, 
the digital divide, inner cultural adversity to radical changes in given 
contexts and cultures are likely to power a divide that forces many in
dividuals and/or organizations to remain excluded (Hinings et al., 2018; 
Spicer et al., 2021). 

Healthcare investments in digital technologies pave the way for 
newer models of healthcare delivery, positively affect the levels of 
productivity, and offer foundations to consolidate coordination and 
collaboration among the many different stakeholders involved, as well 
as providing new, extensive, custom-made, ubiquitous, integrated, and 
seamless services at any time and at lower costs for possibly greater 
numbers of patients (Yang and Hsiao, 2009). These kinds of potential 
benefits explain why healthcare providers have moved rapidly into 
digital technological innovation (Gong and Ribiere, 2021) that can 
reduce the power of distance as a critical factor; help overcome infor
mation and communication barriers’ ease diagnosis, treatment, and 
prevention; reduce time and occasions of hospitalization; improve 
adherence; and enhance follow-up and education (Khodadad-Saryazdi, 
2021). Several authors also highlight digital technologies that play a 
relevant role in healthcare, beyond the strict medical and health context 
by constituting a proper market for health (Chen et al., 2014; Oropallo 
et al., 2021). This is a development long wished for but never fully 
achieved through reforms, especially in the European context, and could 
push towards improved performance of the whole system. 

Among all the digital technologies that have appeared over the last 
15 years, the debate on the benefits and threats of blockchain in 
healthcare has recently gained momentum. Interestingly, most of the 
studies’ efforts have “focused on blockchain application in healthcare 
belong to the hard sciences, while the focus on the managerial impli
cations remains limited” (Massaro, 2021, p. 9). Additionally, the liter
ature ascribes different types of benefits, either patient or organization 
related, to blockchain in the healthcare domain (Massaro, 2021). 

Regarding the patient side, the literature (Abu-elezz et al., 2020; 
Beinke et al., 2019; Esmaeilzadeh and Mirzaei, 2019; Hylock and Zeng, 
2019) emphasizes the value of blockchain as this system enhances the 
security of health information by securing patient data over decentral
ized peer-to-peer networks, minimizing the chances of a data breach, 
and securing identity and authentication. Beyond these types of ad
vantages, which are strictly related to the intrinsic characteristics of the 
technology and applicable to many different settings, blockchain con
stitutes a viable solution for personalized medicine and could ease the 
sharing of information with and from different actors. Accordingly, 
other advantages lie in the improved ability of physician to track 
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patients and monitor their health status and take immediate action in 
case of an emergency. 

Regarding organization-related benefits, previous studies (Abu-elezz 
et al., 2020; Beinke et al., 2019; Esmaeilzadeh and Mirzaei, 2019; 
Hylock and Zeng, 2019; Mackey et al., 2019; Tanwar et al., 2020) have 
highlighted that blockchain can support the secure sharing and ex
change of patient information, ease the management of clinical trials, 
improve the traceability for the pharmaceutical supply chain manage
ment, and contribute to improving the medical insurance industry. 

At the time of writing, the COVID-19 pandemic is in its fourth wave, 
and the systemic complexity of this crisis is showing how blockchain can 
help build together organizational and patient-side value creation. Un
expected, systemic, and complex events require emergent knowledge 
strategies (Bratianu and Bejinaru, 2021), which, interestingly, see 
knowledge sharing as a fundamental step (Secundo, del Vecchio et al., 
2019; Secundo et al., 2019). During the COVID-19 pandemic, Europe 
was forced to confront the effect of a lack of shared infrastructure for 
data sharing as most of the contact-tracing solutions were unable to gain 
trust among citizens or share data among European nations (Lewis, 
2020). Similarly, the management of chronic diseases, which account 
for the most deaths and greatest healthcare-related costs, suffers from 
poor information-sharing and monitoring systems (Bardhan et al., 
2020). All of these are problems that blockchain could help solve, as 
discussed in a report by the OECD (2020). 

From the above, it appears that blockchain has the relevant potential, 
not yet wholly appreciated, to act as a binding and constitutive force for 
health ecosystems in overall value creation processes. It is worth noting 
that even if this potential is increasingly recognized, the debate on these 
issues remains poor, especially for the healthcare domain. Research has 
often adopted compartmental, if not strictly technical, approaches to 
investigating blockchain applications, instead of adopting a holistic 
point of view to inquire how this technology may impact organizations, 
business models, and value-creation processes (Mačiulienė and 
Skaržauskienė, 2021). This paper bridges this gap by ascertaining how 
blockchain can be used within the healthcare sector to create value 
among different actors. 

3. Research method 

Due to the specific research question and the novelty of the block
chain phenomenon, we chose a qualitative study technique. Indeed, in 
digital contexts, how “business decision-makers and practitioners 
operate has been accompanied by a transition to more complex research 
methodologies, which seems to favor recourse to qualitative methods of 
investigation” (Gummesson, 2006, pp. 170–171). Our work was 
exploratory and attempted to construct rather than to test theory, 
reflecting the developing nature of our empirical and theoretical setting. 
Our study was based on an analysis of 33 cases that were created using a 
variety of predominantly qualitative data sources. Inductive coding was 
used to generate theories, which stressed iterative “back and forward” 
comparison between emergent empirical data and established theoret
ical structures (Miles et al., 2013). The following are the main steps of 
our methodological process. 

3.1. Research context 

Research within the European Patent Office (EPO) revealed that it 
has granted only 26 patents based on blockchain. Among those patents, 
only 14 belong to applicants registered as organizations. At the same 
time, the implementation of blockchain by public entities seems to still 
be in its infancy (Pólvora and Nascimento, 2021). Several companies 
have, however, used blockchain to implement “Initial Coin Offering” 
initiatives to collect money from potential investors. However, not all of 
these projects have been successful, and discriminating between valid 
enterprises and pure frauds can be difficult (Hornuf et al., 2021). To 
collect data, we decided to focus on new ventures financed by incubators 

and accelerators. Indeed, professional business investors focus on 
long-term returns, rather than the short-term profit favored by specu
lative investors. Additionally, firms that receive money from profes
sional investors have a higher likelihood of survival (Croce et al., 2018). 
Thus, by focusing on startups financed by incubators and accelerators, 
we aim to reduce the noise coming from invalid entrepreneurial initia
tives or pure frauds. 

3.2. Data collection and data analysis 

We collected data from the database Crunchbase, which is a leading 
provider of data from the community of contributors and partners1 and 
has previously been used in similar research (Cong et al., 2021; Croce 
et al., 2018). First, we selected companies that were able to receive at 
least one financing round, obtaining a list of 138,034 companies. We 
then filtered by companies that declared use of Blockchain technology, 
which yielded a total of 2404 companies. Finally, we selected only 
companies focused on the healthcare sector, obtaining a list of 33 
companies, as shown in Table 1. For each company, we searched for the 
company’s whitepapers, which are documents used to describe a com
pany’s business model to potential investors and are very common in 
blockchain startups (Chalmers et al., 2021). To increase our data source, 
we also searched the company’s websites and specialized blockchain 
weblogs as “bitcointalk.” 

The collected data were analyzed using a content analysis method
ology, which systematically analyses text to extract significant chunks of 
information (Krippendorff, 2013). To develop our analysis, we first 
collected and grouped all of the material in an NVivo file. An in-vivo 
coding approach was used to collect data. Initial coding was then 
grouped to determine second-order themes, which were then reduced to 
aggregated dimensions pointing to the overall value created by block
chain technology (Table 2). Such dimensions result from the compro
mise within hybrid organizations between the financial values pursued 
as private organizations, and the social and non-financial values advo
cated as public and nonprofit organizations. The codes developed were 
discussed by all of the authors to reach consensus and ensure reliability. 

4. Results 

The results of the content analysis clarify the multiple values asso

Table 1 
Main focus of selected startups  

Main focus No. of 
startups 

Name of startups 

Electronic Medical/ 
Health Records/(EMR/ 
EHR) 

5 Exochain, Med Stack, Nebula Genomics, 
Patientory, YouBase 

EMR/EHR for study/ 
testing purposes 

6 Embleema, Human Scape, ImmynifyMe, 
Safety Health, Ophidia, Tamarin Health 

Health journey/ 
healthcare 
coordination 

9 Alternate Health, BurstIQ, Covolution, 
dClinic, Hempstreet, Medical Chain, 
Mitesco, Solve Care, Witty Health 

Payment/contract/ 
insurance coordination 

5 AltThirtySix, Curisium, Candor, Health 
Bridge, Integrated CBD 

Supply chain transaction 
automation 

4 Chronicled, Hashed Health, Professional 
Credentials Exchange, Tilkal 

Telemedicine 1 Docademic 
Other 3 Inspecto, Millennium Blockchain, My 

Next Watch 
Total 33   

1 Please see: https://about.crunchbase.com/about-us/, accessed July 27, 
2021. 
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ciated with blockchain technology, which span across the private and 
public domains. They point to both value creation, as well as “unin
tended” potential value destruction (Hinings et al., 2018; Massaro, 
2021; Spicer et al., 2021), which need to be fostered and mitigated, 
respectively, for multiple values to be created. 

Twenty companies report that blockchain technology creates value 
by improving healthcare management. The companies analyzed 
declared that blockchain can improve “access to information, […] cut
ting out all layers and processes that currently are stumbling blocks in 
care coordination” (Reference ID 0601). Similarly, blockchain can be 
used to enable end-to-end integration of information scattered across 
data silos, thus reducing operation time (Reference ID 0626, 0615, 0629, 
0637). According to a recent literature review, scholarly attention has 
focused on managing medical records and data through blockchain in 
healthcare (Tandon et al., 2020a). Some of the blockchain applications 
among those analyzed not only help improve transactional managerial 
aspects, but also support clinical facets. In particular, they directly help 
reduce the risk of infection or similar: 

“Dispensaries can reduce the amount of employee-patient interac
tion by using Alt Thirty Six for digital payments. This eliminates the 
risk of transmission through cash exchanges and reduces the need for 
excessive interaction during the transaction” (ID Reference 0611) 

Blockchain technology also allows compliance with guidelines and 
regulations for data and privacy protection such as the DSCA (Drug 
Supply Chain Security Act) and/or HIPAA (Health Insurance Portability 
and Accountability Act), because “there will always be a verifiable, time- 
stamped record of data […], which is crucial from a compliance and 
liability standpoint” (Reference ID 0110). This means cost reductions in 
the supply chain; ten companies specifically highlighted this point, but 
with some implications for patients and their relatives as well: 

“These institutions’ activities based on patients’ personal health re
cords can offer actual benefits to those with incurable diseases and 
alleviate the financial burden facing their families due to insurance 
costs, etc.” (Reference ID 0238) 

A few other solutions have an impact on the costs of overall public 
health services. Three companies specifically addressed this topic: “We 
believe that by empowering people to choose how they access health
care, we can reduce the burden on public health services” (Reference ID 
0207). 

It needs though to be remembered that if, on the one hand, increased 
efficiencies are one of the most celebrated benefits of digital technolo
gies (Kraus et al., 2021), one of the drawbacks of blockchain technology 
emphasized in the literature (Mačiulienė and Skaržauskienė, 2021) is 
the cost associated with executing a blockchain framework. It would 
therefore be important to consider and promote the net savings achieved 
by implementing a blockchain application rather than simply talking 
about cost reduction. None of the sampled companies takes this broader 
perspective and fail to recognize the potential unintended effect of 
blockchain technology on stakeholders when assessing overall costs. 

Only in one case is it mentioned that blockchain “requires patient edu
cation and patience from employees who have to explain how a new 
process works” (ID Reference 0611). Yet neither a total cost estimation 
nor a cost-benefit analysis or solution is offered. 

The literature also identifies concerns related to the disputed security 
and technical limitations of blockchain (Abu-elezz et al., 2020; Tandon 
et al., 2020a), which erode trust in this technology. Companies appear to 
recognize this potential threat, which could destroy value, and try to 
mitigate it by emphasizing the level of security enabled by the crypto
graphic elements incorporated in their solutions in terms of both data 
protection and integrity: 

“An immutable trust and validation solution for digital signatures 
and document workflows.” (Reference ID 1124) 

“Exochain will demonstrate these capabilities, as well as its unique 
capacity to function as a catalyst for trust between entities. In the 
context of clinical research, this means allowing for trusted adjudi
cations and attestations, patients to trust that their data will be better 
protected (through data sovereignty), and clinical researchers to 
have greater trust in the integrity of data.” (Reference ID 1133) 

Digital technologies also help create share value among actors who 
can securely “trade” access to what they care about and create new 
service and business models in a “revolutionary” and “disruptive” 
fashion (Mackey et al., 2019, p. 1), as reported in the following cases: 

“… the platform goes beyond a simple health information exchange 
(HIE) or personal health record (PHR). BurstIQ has built an 
ecosystem where individuals can fully manage their data: they can 
share it or use it in exchange for access to products and services they 
care about” (Reference ID 0814) 

“dClinic uses blockchain to assist and reward consumers for their 
participation and adherence to their care plans. Thus, dClinic is 
poised to disrupt the healthcare industry by introducing a new model 
of healthcare which encourages collaborative efforts for positive 
healthcare outcomes.” (Reference ID 0819) 

These “exchanges” are possible because blockchain technology al
lows smart contracts that automate processes, not only saving time, but 
ensuring explicit consent by all parties. This is similar to the blockchain 
architecture designed and discussed by Beinke et al. (2019) and reported 
in the following statements: 

“Smart contracts will automate and thereby accelerate data pur
chases.” (Reference 0908) 

“Third-party patient apps can access Embleema Health Blockchain 
Version 2 through open smart-contract APIs and offer personalised 
services to patients by using their health history with their prior and 
explicit consent.” (Reference 0912) 

For this to work, seven of the analyzed startups recognize that it is 
paramount that blockchain technology reduces mistakes by providing 
“duplicate, error and outlier detection” (Reference ID 0702). Such 
mistakes can be transactional errors, or they may concern medical re
cords as such: 

“Ensure your business rules are enforced for data and transactions 
you receive from trading partners, fixing mistakes at the source.” 
(Reference ID 0701) 

“… services that provide users with tools to receive ongoing medical 
education, reduce diagnosis errors and increase ROI.” (Reference ID 
0710) 

“… decreased risk of errors associated with inaccurate or unobtain
able medical records.” (Reference ID 0709) 

In some cases, six amid those analyzed, blockchain technology 

Table 2 
Data codification example  

First-order concepts Second-order 
concepts 

Aggregated dimension: 
compromising multiple 
values 

Easy to meet Federal CBD 
compliance 

Compliance 
achievements 

Public vs. private value 
conflicts 

Full integration into the 
California Bureau of Cannabis 
Control’s Metric Track-and- 
Trace system 

Lives saved from faster rollout of 
clinical trial and vaccine 
delivery 

Shared value 
creation  
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creates value by, among other things, reducing fraud: 

“Solve.Care’s revolutionary platform will significantly improve care 
outcomes by […] substantially reducing the opportunity for dupli
cation, waste, abuse and fraud. We expect to […] delegate authority 
to individual stakeholders while empowering payers regarding cost 
control and oversight.” (Reference ID 0509) 

Some startups specify that they meant blockchain solutions would 
allow for more data transparency, hence making it auditable and 
trackable to avoid any fraud by the data owner: “Fulfills verification 
requirements for saleable returns and suspect products under the Drug 
Supply Chain Security Act” (Reference ID 0504). Other companies 
maintained that blockchain would help data security by avoiding 
alterations: 

“We protect your data, and both the people and that contribute to it 
and use it.” (Reference ID 0508) 

“Fraudsters can use this data to create fake IDs to buy medical 
equipment or drugs, or combine a patient number with a false pro
vider number and file fictional claims with insurers. With Patiento
ry’s app, when administered and implemented correctly, there is 
zero possibility that any unauthorised access to patient data can be 
gained.” (Reference ID 0503) 

One startup referred to both guaranteeing transparency and security, 
as emphasized in the literature (Hylock and Zeng, 2019) and reported 
the following example: 

“Specifically, the collection of data from the parties involved via a 
blockchain network, which is decentralised, makes it possible to 
guarantee both that the information is auditable and that it has not 
been altered, and also makes each party accountable for doing what 
they have said they will. This guarantee of evidence-based trans
parency gives substance to the promises made by the brand. The 
consumer gains real-time knowledge of ’who did what, where, when 
and how’ to the product they’re holding in their hands.” (Reference 
ID 0506) 

Other ways in which blockchain technology creates value are less 
popular; these concern not so much the business model of the organi
zations involved, as most cases in the literature explore (Schlecht et al., 
2021; Tanwar et al., 2020), but rather “the way in which we collaborate 
as a society” (Mačiulienė and Skaržauskienė, 2021, p. 330). In a few of 
the selected startups, value is created by blockchain solutions through 
the development of shared services, the promotion of distributed 
autonomous organizations, and by supporting charities and developing 
countries. 

“Medicalchain will start by integrating with Apple HealthKit and 
common wearables, before moving to add support for diagnostic 
tests, IoT, and other digital health.” (Reference ID 0302) 

“These products each act as an ecosystem of resources for the 
respective discipline. We have focused on building streamlined 
workflows and a network of support for the most challenging con
ditions that have the highest utilisation rates.” (Reference ID 0404) 

“Humanscape allows patient associations to register and conduct 
various activities for its operation. With the exception of some large- 
scale patient associations, it is difficult for patient associations to 
make sufficient investments in online infrastructure such as websites, 
as they generally operate with membership fees and donations.” 
(Reference ID 1001) 

“The blockchain-based Humanscape community may help narrow 
the healthcare gap between developed and developing countries and 
improve the health of people in developing countries.” (Reference ID 
1002) 

Table 3 summarizes the main findings discussed above. 

5. Discussion 

The taxonomy presented in Table 3 helps to answer the initial 
research question: how blockchain can be used within the healthcare 
sector to create value among different actors? It sheds light on both 
value creation and appropriation and shows how blockchain technology 
allows for the creation of both tangible and intangible value in health
care both for individual firms, but also for patients, other organizations 
in the supply chain, and other stakeholders in general—that is, for 
healthcare ecosystems as a whole. 

As mentioned in the Research Methods section above, the eleven 
contributions to value creation that emerged from the analysis were 
further categorized in overall dimensions to help appreciate how 
blockchain solutions can create value in healthcare, in an attempt to 
reconcile the differences among private, public, and nonprofit aims and 
to contribute to the development of a theoretical framework about value 
creation in public services that see the interaction of public, private, and 
hybrid organizations (Abu-elezz et al., 2020; Cabral et al., 2019; 
Mačiulienė and Skaržauskienė, 2021; Tandon et al., 2020a). In partic
ular, four dimensions were identified (Table 3). First, blockchain solu
tions create endogenous value (Cabral et al., 2019) by reducing fraud 
and mistakes and by promoting trust and integrity (Tandon et al., 
2020a). This value is created by a startup for its own needs from a 
self-centered perspective, which recalls what Meynhardt and Jasinenko 
(2020) identify as the “hedonistic-aesthetic” dimension of public value 
creation. Second, blockchain technology helps mitigate public-private 
conflicts by favoring interactions at multiple levels (Cabral et al., 
2019), thus creating value by developing shared services across orga
nizations and favoring compliance achievement (Massaro et al., 2020). 
Such behavior is labelled by Meynhardt and Jasinenko (2020) as the 
“moral-ethical” dimension of public value creation, because in solving 
public-private conflicts, organizations have to behave fairly, justly, 
ethically, or at least decently. Third, value is created by acting more 
effectively and efficiently in a “utilitarian-instrumental” perspective 
(Meynhardt and Jasinenko, 2020) both through better resource man
agement as such (Cabral et al., 2019) — that is, by reducing costs or 
improving healthcare management in other ways (Abu-elezz et al., 
2020) — or by forcing contractual arrangements (Cabral et al., 2019) 
such as smart contracts and distributed autonomous organizations. 
Lastly, organizations can support value creation through blockchain 
solutions in healthcare by considering others first and pursuing public 
value beyond what appears to be in their own self-interest (Cabral et al., 
2019). Hence, they also act for political or social reasons (Mačiulienė 
and Skaržauskienė, 2021; Meynhardt and Jasinenko, 2020) such as 
supporting charities and developing countries or creating value that can 
also be shared by other actors in the pursuit of both private and public 
values. Table 4 illustrates the main dimensions of the multiple value 
creation processes discussed above. 

It is interesting to notice how companies seem to appreciate and 
attempt to deal solely with the unintended effects directly associated 
with blockchain technology, but they fail to consider the broader “dark 
sides” of technology, which are related either to the overall cost of 
process innovation or to the technological “divides” traditionally 
mentioned in the literature (Hinings et al., 2018; Massaro, 2021; Spicer 
et al., 2021), such as low literacy and income levels, geographical re
strictions, lack of physical access to technology, the digital divide, and 
the inner cultural adversity to radical changes in given contexts and 
cultures. This may be implicit for innovative start-ups, which in their 
own nature take for granted a certain level of technology penetration 
and acceptance. Failing to consider basic threats to innovation might, 
however, be fateful for many of these initiatives in the long run. Finally, 
while smart contracts can automate the decision-making processes 
making them faster, they also make it mechanical, eliminating the 
human part with all of the ethical implications that this brings. As 
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suggested by Bratinau et al. (2021, p. 306), “integrating emotional and 
spiritual knowledge in the decisional equation may become a pivotal 
input to making good managerial decisions regardless of the level of 
regulation and standardization in the field.” 

6. Conclusion and final remarks 

The current paper addressed the still flawed debate on the manage
rial implications of digital transformation in healthcare (Kraus et al., 
2021). In particular, it focused on the potential of blockchain for the 
healthcare domain (Tandon et al., 2020b) and its possible advantages 
for patients (Abu-elezz et al., 2020; Beinke et al., 2019; Esmaeilzadeh 
and Mirzaei, 2019; Hylock and Zeng, 2019) and organizations (Abu-e
lezz et al., 2020; Beinke et al., 2019; Esmaeilzadeh and Mirzaei, 2019; 
Hylock and Zeng, 2019; Mackey et al., 2019; Tanwar et al., 2020). This 
paper acknowledged that, in this domain, the actual ability of block
chain to create value and define how different organizations will benefit 
from the multiple values created (Mačiulienė and Skaržauskienė, 2021; 
Schlecht et al., 2021) is still under-investigated, not least because of the 
hybrid nature of healthcare organizations, which operate at the 
boundaries between the private, public and nonprofit domains (Cam
panale et al., 2021; Grossi et al., 2019; Vakkuri and Johanson, 2020; de 
Waele et al., 2021). Thus, the present study aimed to ascertain how 
blockchain can be used within the healthcare sector to create value 
among different actors. For this purpose, the research adopted a quali
tative exploratory stance, reflecting the developing nature of the specific 
empirical and theoretical setting. The study relied upon the analysis of 
33 cases that were created using a variety of qualitative data sources 
analyzed using a content analysis methodology based on an inductive 
open coding strategy. 

The results offer a solid basis to tap into how and for whom block
chain technology contributes to value creation in healthcare in various 

Table 3 
Taxonomy of blockchain contributions to value creation  

Contribution 
(Parent node) 

Further 
specification 
(Child node) 

No. of 
startups 

Name of startups* 

1. Compliance 
achievement  

18 Alternate Health, 
AltThirtySix, BurstlQ, 
Chronicled, Curisium, 
dClinic, Docademic, 
Embleema, Exochain, 
Medical Chain, MedStack, 
Mitesco, Patientory, 
Professional Credentials 
Exchange, Safety Health, 
Solve Care, Tamarin 
(0110), Tilkal 

2. Cost reduction  15  
For patients 5 Docademic, Human Scape 

(0238), Medical Chain, 
Nebula Genomics, 
Patientory 

For supply chain 10 Alternate Health, BurstlQ, 
Chronicled, Curisium, 
dClinic, Docademic, 
Exochain, Medical Chain, 
Professional Credentials 
Exchange, Solve Care 

For public health 
services 

3 Medical Chain (0207), 
Ophidia, Witty Health 

3. Development of 
shared services  

2 dClinic, Medical Chain 
(0302) 

4. Distributed 
autonomous 
organizations  

3 dClinic, Professional 
Credentials Exchange, 
Witty Health (0404) 

5. Fraud reduction  6  
Data 
transparency 

4 Chronicled (0504), 
Professional Credentials 
Exchange, Tikal (0506) 

Data security 3 Exochain (0508), 
Patientory (0503), Tikal 
(0506) 

6. Improved 
healthcare 
management  

20  
Transactional 
improvements 

17 Alternate Health (0626), 
BurstlQ, dClinic, 
Docademic, Embleema, 
Exochain, Human Scape 
(0615), Medical Chain 
(0637), MedStack, 
Mitesco, Nebula Genomics 
(0629), Patientory (0601), 
Professional Exchange 
Credentials, Solve Care, 
Tamarin Health, Tilkal, 
Witty Health 

Direct clinical 
improvements 

3 AltThirtySix (0611), 
Ophidia, Safety Health 

7. Mistake 
reduction  

7  
Transactional 
data 

4 Chronicled (0701), 
Curisium (0702), 
Professional Credentials 
Exchange, Solve Care 

Medical records 3 Docademic (0710), 
dClinic, Medical Chain 
(0709) 

8. Shared value 
creation among 
actors  

12 BurstlQ (0814), Curisium, 
dClinic (0819), Embleema, 
Hashed Health, 
Hempstreet, Human Scape, 
Ophidia, Patientory, 
Professional Credentials 
Exchange, Solve Care, 
Witty Health 

9. Smart contracts  11 Chronicled, Curisium, 
dClinic, Docademic, 
Embleema (0912), 
Exochain, Medical Chain, 
Nebula Genomics (0908),  

Table 3 (continued ) 

Contribution 
(Parent node) 

Further 
specification 
(Child node) 

No. of 
startups 

Name of startups* 

Patientory, Professional 
Credentials Exchange, 
Solve Care 

10. Technology to 
support charity  

1 Human Scape (1001, 1002) 

11. Trust and 
integrity  

14 BurstlQ, Chronicled, 
dClinic, Embleema, 
Exochain (1133), Hashed 
Health (1124), Health 
Bridge, Med Stack, Medical 
Chain, Nebula Genomics, 
Patientory, Professional 
Credentials Exchange, 
Safety Health, Solve Care 

*Numbers in brackets refer to the number of the coded reference. 

Table 4 
Main dimensions of value creation  

Blockchain contributions Multiple value creation dimensions 

Fraud reduction Endogenous hedonistic value 
Mistake reduction 
Trust and integrity 
Development of shared services Public-private conflict mitigation 
Compliance achievement 
Cost reduction Utilitarian/instrumental value 
Improved healthcare management 
Smart contracts 
Distributed autonomous organizations 
Technology to support charity Social value 
Shared value creation among actors  
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ways and from multiple, simultaneous perspectives. Blockchain tech
nology unveils potential for value creation in healthcare through 
compliance achievements, cost reduction, development of shared ser
vices, distributed autonomous organizations, fraud reduction, improved 
management, mistake reduction, shared value creation among actors, 
smart contracts, technology to support charity, and greater trust and 
integrity. The findings allow us to argue that blockchain fosters the 
creation of multiple tangible and intangible values in the domain under 
scrutiny for both individuals and organizations in the whole ecosystem 
of reference. However, refinement is still needed to deal with unin
tended effects, especially when they concern a broader perspective, 
rather than simply the direct implications of blockchain. 

On this basis, we can contend that the contributions of the paper are 
manifold. First, it is possible to consider this work as a relevant contri
bution to both the current debate on the potential of blockchain in 
healthcare (Abu-elezz et al., 2020; Beinke et al., 2019; Esmaeilzadeh and 
Mirzaei, 2019; Hylock and Zeng, 2019; Mackey et al., 2019; Tanwar 
et al., 2020) and also to the still contentious attempts to conceptualize 
and define public value and public value creation in complex and hybrid 
settings (Cabral et al., 2019; Campanale et al., 2021; Mačiulienė and 
Skaržauskienė, 2021). More specifically, this paper paves the way for 
broader comprehension and understanding of the potential of block
chain for multiple value creation and co-creation and, conversely, of the 
“dark side” (or unintended effects) of blockchain in healthcare (Massaro, 
2021). More precisely, this paper bridges two often compartmentalized 
streams of research—namely, patient-side studies and organizational 
related research—and fosters further thoughts on the interactions and 
relationships among different kinds of actors, stakeholders, and orga
nizations. Such relevance goes beyond purely theoretical analysis and 
speculation, while it potentially permeates practical approaches and 
impacts policymaking choices. 

Second, this paper also adds relevant dimensions of interpretation 
and analysis to the domain of studies on digital transformation in 
healthcare, offering fresh theoretical insights into a wide variety of 
phenomena that could drive future research on further technological 
innovations in the field. This contribution, however, also extends to the 
practical and policymaking dimensions, providing new perspectives on 
the implementation of technology. In this regard, it should be noted that 
this paper’s results are important because by focusing only on startups 
that professional organizations have financed, it has been possible to 
grasp the most promising aspects of blockchain while reducing the noise 
of pure wishful thinking. 

Notwithstanding the contributions cited above, the study is not free 
from several limitations. The first limitation relates to the fact that 
Crunchbase collects data mainly from advanced economies. Interesting 
insights could come from the analysis of emerging countries. Second, 
while our analysis focused on the main benefits of blockchain in terms of 
value creation in the healthcare sector, they might not have the same 
importance, as some aspects could be more important than others. 
Third, although Crunchbase is widely used and represents both profit 
and nonprofit organizations, we do not know if the sample is balanced or 
if some types of organizations are misrepresented. A predominance of 
profit vs. nonprofit organizations might influence, for example, the 
generalizability of our results due to the complex nature of value dis
cussed in the paper. However, beyond the limitations briefly touched 
upon above, it is also important to consider the whole set of implications 
that can be derived from the paper and could affect future research 
pathways and foreseeable practical and policymaking debates and 
efforts. 

First and foremost, the results stress that greater attention needs to 
be devoted to the specificities relating to the contextual and cultural 
features of any healthcare setting, to encompassing the crucial (and 
unique) dimensions of institutional design, governance mechanisms, 
and accountability to achieve a full understanding of the value creation 
dynamics at play. The cultural and contextual influences should also be 
carefully taken into account to understand how they shape healthcare 

ecosystems and their readiness and willingness to embrace digital 
transformation, while also considering the issues of companies’ locali
zation, funding, and the country of origin of their founders. 

In addition, it could also be relevant to further deepen our under
standing of blockchain value creation in healthcare by considering the 
behavioral aspects of those involved (e.g., relying on models such as the 
theory of planned behavior, the unified theory of acceptance and use of 
technology, or the technology acceptance model). Both company foun
ders and the wide range of potential users should be included in any 
analysis to better understand their intentions, motivations, and risk 
perceptions, thus ascertaining whether and how it is possible to detect 
pathways to ease and hasten the blockchain transformation process in 
healthcare ecosystems. 
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Ginesti Gianluca, Spanò Rosanna and Theodosopoulos Grigorios (ahead-of-print) Ascer
taining auditors’ intentions to use blockchain technology: evidence from the Big 4 accountancy 
firms in Italy, in Meditari Accountancy Research. Ferri Luca, Spanò Rosanna, Fiondella 
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