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ABSTRACT
The attention around blockchain in the public sphere is constantly
increasing together with the expectations around its potentialities.
Existing studies are mainly focused on technical elements or on a
conceptual level of analysis. However, blockchain applications are
starting to appear and be adopted by public organizations. Hence is
now time for scholars to make a step forward, i.e moving from a the-
oretical level to a practical one, observing, studying, and analysing
concrete existing solutions. This exploratory study aims at sup-
porting scholars in doing this step. With a systematic analysis of
secondary sources, it maps the current ecosystem of blockchain
applications within the public sector, to identify the state-of-the-
art worldwide and the main trends and features that characterize
blockchain implementation.

CCS CONCEPTS
•Applied computing→Computers in other domains; Computing
in government; E-government.
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1 INTRODUCTION
Digital transformation has become a key issue and, nowadays, it
is difficult to imagine any area of the society not affected by the
introduction of digital technologies: thus, as Gil-Garcia et al. [1]
point out, the public sphere is also involved. Indeed, in recent
years the implementation of digital technologies has become a
key objective in the political agendas and governmental strategic
programmes [2], leading to the concept of digital government.

Among others, the interest around blockchain technology, which
belongs to the family of Distributed Ledger Technology (DLT) and
is mostly known thanks to the diffusion of digitalised currency
payments, is gaining momentum. However, the adoption and the
potentialities of blockchain - a distributed and decentralized ledger
solution that gathers data and transactions, recorded and confirmed
by the nodes of the chain - go beyond crypto-currencies and or-
ganizations from different industries are demonstrating a growing
interest in the benefits it is supposed to yield [3]. According to
Huumo et al. [4], the reason behind this rising attention is one
of the main features of the technology. Blockchain enables data
integrity, thus allowing its applications in every environment that
requires transactions.

Despite the general hype, blockchain adoption opens several
challenges [5] and issues [4] and, from a preliminary analysis of the
literature, it appears that there is a general lacking of knowledge
regarding its applications [6, 7].

The public sector has been and will be affected by blockchain
applications. Due to the novelty of the phenomenon, so far the
majority of the studies focused on a theoretical level and propose
conceptual frameworks [8]. However, public organizations are now
in a transition phase and some blockchain projects are already
implemented. Hence, is time for scholars to make a step forward
and place empirical evidence side by side with theoretical and
technical reflections.

This exploratory study aims at supporting this transition. In
particular, it maps the current ecosystem of blockchain applications
within the public sector, to identify the international state-of-the-art
of initiatives and to point out the main trends and features which
characterize blockchain projects, setting the ground for future stud-
ies. This objective responds to Ølnes et al. [9] call to action to assess
the range of blockchain initiatives in governments. The subsequent
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research questions are here addressed:Which are the potential ap-
plications of blockchain and Distributed Ledger Technology in the
public sector? Which are the main feature of blockchain application
in the public sector?

The paper is structured as follows: in the next section, we start
with a brief overview of blockchain implementations within public
organizations. In Section 3 we present the methodology adopted
for data gathering and mapping the projects and then (Section 4)
the findings of the study are discussed. The research ends with the
conclusions and limitations of the study.

2 BLOCKCHAIN IN PUBLIC
ORGANIZATIONS

Blockchain is frequently described as a potentially disrupting tech-
nology for organizations [10]: it can reduce transaction costs, gener-
ate distributed trust, and empower decentralized platforms [11, 12].

This technology is commonly related to crypto-currency, also
due to the paper [13] published in 2008, where the unidentified
Satoshi Nakamoto presented a peer-to-peer electronic cash system
“based on cryptographic proof instead of trust, allowing any two will-
ing parties to transact directly with each other without the need for
a trusted third party”. Thus the introduction of Bitcoin and, above
all, of the underlying idea was disrupting: for the first time, value
could be transferred between distant, untrusting parties without
the need of an intermediary [14, 15].

Since then, it evolved and its applications went well beyond
crypto-currencies [11]: The Economist, in October 2015, defined
blockchain as a “trust machine”, shifting the attention from crypto-
currencies to the technology and its application to different indus-
tries. The adoption of blockchain solutions has thus increased across
various sectors [5] and also governments worldwide, spurred by
the general hype and the potential benefits of blockchain adoption
[9], started developing projects in different domains [16, 17].

The attention on blockchain in the public sphere is growing and
according to Ølnes et al. [9], mentioning Swan [18], technology’s
features could enable a broad variety of processes, such as asset
registry, information exchange, identity management, e-voting. The
expectations concerning blockchain adoption in public organiza-
tions are high, also due to the key principles of the technology
[19]:

• distributed database, thus every node of the chain can verify
data and transactions;

• peer-to-peer transmission, meaning that a third, central node
is not required for authorizing transactions;

• transparency with pseudonymity, thus transactions are visible
to all the nodes and users can be anonymous;

• irreversibility of records, meaning that once data are recorded
in the ledger they are immutable;

• computational logic, that allows users to set up algorithms
that automatically cause transactions between nodes.

These features may be useful for the improvement of public
services [8] and organizational processes [9].

In addition, the European Commission is laying the foundations
for enhancing the implementation of blockchain solutions in the
public sector, and many initiatives started to explore these applica-
tions, such as the European Blockchain Partnership and especially

the European Blockchain Services Infrastructures (EBSI), the Euro-
pean peer-to-peer network of distributed nodes that will enhance
cross-border digital public services.

In their analysis of blockchain diffusion in different industries,
Grover et al. [20], adopting the model of the innovation-decision
process proposed by Rogers et al. [21], point out that blockchain
adoption in public settings is placed in the persuasion stage. This
evidence is mirroring also academic research on the topic. Existing
studies are mainly focused on its technical aspects and are propos-
ing theoretical models [6]. Zein and Twinomurinzi in 2019 [22]
show that half of the articles dealing with blockchain in the public
sector has a theoretical focus, suggesting that it is still a nascent
topic in academia.

However, from 2019 until now several steps forward have been
done by public organizations and the topic cannot be considered
anymore as ‘nascent’. Some blockchain applications are starting
to be in more advanced implementation phases or in few cases
are starting to be already implemented in public settings. Hence,
new paths for scholars are now open. The scientific community has
shown a growing interest in blockchain adoption in public orga-
nizations, but very little operative researches are up and running.
Along with the need to keep researching at a technical and theo-
retical level, qualitative and quantitative research that investigates
blockchain applications in public settings needs to be conducted.
For example, case studies shall be conducted for understanding
possibly all aspects concerned with blockchain introduction in pub-
lic affairs (for example barriers, drivers, benefits, organizational
solutions). In this direction, for example, Ølnes et al. [9] assert that
the academic literature identifies a diversity of benefits related to
the adoption of blockchain, but frequently they are not supported
by empirical evidence.

In order to do that an intermediate step is in our view missing. In
fact, an overview of how and where blockchain is nowadays imple-
mented in public settings is still missing and is needed. For example,
in their literature review Batubara et al. [8] state that blockchain
applications have been investigated with more attention in certain
public domains - i.e. healthcare, education, and in the context of
smart cities. However, no empirical studies so far confirmed this
statement with quantitative data on blockchain projects.

This paper aims at filling this intermediate step, necessary for
opening the path to empirical analysis on blockchain and, to our
knowledge, still missing in academic literature. We made a census
of 264 existing blockchain projects worldwide in the public sector;
classifying them in several ways from the domain of application to
the maturity stage and the geographical location.

3 RESEARCH METHODOLOGY
The blockchain and DLT applications documented have been gath-
ered by an international census of news articles from sector-specific
journals - e.g. CoinDesk, Reuters, The Cointelegraph - and they were
classified in a database. The choice to rely on news articles was
made because academic studies on blockchain adoption within
public boundaries are still limited and little empirical evidence is
provided. We considered these journals as the primary data source
as, to the best of our knowledge, they provide an up-to-date and
global picture of the evolution of blockchain and Distributed Ledger
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Technologies across different sectors. Moreover, the choice to ex-
amine also an Italian media platform was due to have insights on
the state of the art of the project developed by the Italian public
sector.

In addition to these sources, consultancy documents and reports
published by the European Commission [16, 23, 24] and interna-
tional bodies [17] have been analysed. Moreover, the map of the EU
Blockchain Observatory and Forum has been used as a data source.
An overview of the data sources used in the study is presented in
Appendix A.

The study of news articles allowed us to conduct an exploratory
analysis of the main features and challenges related to the use
of blockchain and distributed ledger technologies in the public
sector. The data gathered provide a first map of the development of
blockchain applications among public organizations, however, the
evidence should be further deepened and tested by adopting other
methodologies. We began to collect news related to blockchain
implementation starting from January 2017, due to the increasing
interest in the technology, to the end of October 2020.

Blockchain projects considered for inclusion were those written
in English and Italian and solutions related to the issuance of crypto-
currencies by central banks (Central Bank Digital Currency - CBDC)
were not analysed since they are considered as market-related
factors. The study resulted in gathering 264 unique applications and
each application was input as an individual record in the database
according to specific criteria defined with the researchers of the
Blockchain and Distributed Ledger Observatory of Politecnico di
Milano, a permanent research initiative that addresses the topic of
blockchain and distributed ledger implementation among different
sectors.

The taxonomy was developed in a cyclical process and we peri-
odically share the projects mapped with the Blockchain and Dis-
tributed Ledger team for verifying the completeness and represen-
tativeness of the variables over time. Moreover, the framework of
analysis was presented also during a workshop held in October
2019 to a group of more than 70 Italian practitioners – both public
and private managers involved in the digital transformation of the
public sector – who contributed in discussing and defining the
dimensions used for the analysis.

The following dimensions have thus been adopted for mapping
the projects:

• Public domain. To identify in which domain the technol-
ogy is implemented, projects were categorized according to
the Classification of the Functions of Government (COFOG)
developed by OECD in 1999 and published by the United
Nations Statistical Division. The classification has three lev-
els of detail - divisions, groups, and classes. The first level of
the classification (i.e. Divisions) identifies the general gov-
ernment expenditure in ten categories, according to their
objective: general public services; defence; public order and
safety; economic affairs; environmental protection; housing
and community amenities; health; recreation, culture, and
worship; education; social protection. The second and the
third levels data report the means by which these intents are
achieved.

• In this research, the authors apply as the lens of analysis the
first dimension, thus considering the main goal of govern-
ments. The COFOG classification provides 10 divisions: we
included an additional one for those projects that address
more than one area. We decided to rely on the COFOG func-
tional classification of government since it is well established
in statistical research and also in the scientific community
[25], [26].

• Stakeholder involved. To examine which typology of interac-
tion the applications enhance, projects were classified consid-
ering the relations with three main groups of stakeholders:
citizens; businesses; other public organizations, and civil
servants.

• Process. To assess which government operations are impacted
by blockchain implementation, the projects were classified
considering 8 processes. To identify the taxonomy for pro-
cesses’ classification, we started from the analyses conducted
by the Blockchain and Distributed Ledger Observatory and,
after the reading of several reports and the coding of empir-
ical data, we developed a specific taxonomy for the public
sector and we identified the following processes:
– Data and document management, thus applications related
to the storing of certifications and records exchange, such
as academic or health data;

– E-voting, including all the projects concerning blockchain
adoption in digital voting systems;

– Procurement, including, for instance, applications for the
management of public contracts and tenders;

– Identity management, thus the applications related to
blockchain improvement for the enhancement of digital
identity management;

– Payments and tributes, namely those projects related to
public payments and tax system;

– Property management, thus the projects implemented to
support the transactions of physical assets, such as land
titles, ensuring property registration;

– Logistic, thus the applications related to the traceability of
products and resources.

As for the public domain variable, an additional process has been
added for those projects that impact more than one process.

• Start year. To understand the trend of development over time,
the data of news articles have been considered representative
to frame the project development, regardless if it represents
an intention of future development, the beginning of the
experimentation phase or the operative phase.

• Level of maturity. In addition to the latter dimension, for each
project the level of development was tracked to understand
its stage of maturity. Blockchain and DLT applications were
thus categorized following three levels: Announcement, thus
applications that have not started yet, such as a declaration
of intent about the developing of the project; Proof of Concept
(PoC), hence those projects whose phase of experimentation
has already started;Operative, therefore those projects which
are completely operational.

• Geographical distribution and project dissemination. Such cri-
teria allowed to categorize the applications based on the
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Figure 1: The analytical framework adopted to investigate blockchain applications

geographical area where they are being developed and the
geographical extension they are expected to reach.

• Actors involved. To identify the public organizations more
interested in blockchain development, we clustered the ap-
plications considering 7 actors: Central Public Organizations,
Local Public Organizations, University, and Research Insti-
tutes, International Organizations, such as the NGOs or the
European Commission, and Consortium, if the demand for
the project is undertaken by more than one institution. The
study reviews also the applications implemented by Private
Companies in collaboration with public organizations and
the solutions implemented by other actors, such as political
parties, that go under the Others layer.

• Implementation goal. Since the technology is rather imma-
ture, it is difficult to talk about benefits obtained and to
quantify them. The analysis thus considered the expected
objectives of each project.

Figure 1 illustrates the variables used to study blockchain ap-
plications: in Section 4 we analyse the elements of the taxonomy
and, for some of them, we performed a cross-case analysis to high-
light the relation among the different variables of the analytical
framework.

4 FINDINGS
This section is dedicated to the findings of the international census.
The analysis aims to map the use cases of blockchain and DLT
implemented by public organizations worldwide to find the main
trends of their adoption. The details of each criterion of analysis
have been explained in the previous section.

4.1 Blockchain evolution trend and maturity
level

The analysis highlights that blockchain applications in public set-
tings have constantly increased over the last four years: from 30 in
2017 to 264 on a cumulative basis in 2020. However, as shown in
Figure 2, in the last year there has been a setback, with a decrease
(-58%) of the number of projects. The significant fall is mainly due
to the reduction of the implementations in the announcement stage,
whereas the growth of projects in a pilot or operative stage remains
rather stable.

These data show that the majority of the applications are still at
the announcement phase (160 projects; 61%), confirming what the
literature points out: the technology is gaining momentum in the
public context, but its level of adoption is at its early stage.

4.2 Geographical distribution analysis
Looking at the geographical distribution, the study considers the
diffusion of blockchain applications in terms of continents and then,
going more in detail, in terms of countries. As Figure 3 depicts, the
geographical diffusion of blockchain projects in the public context
is pretty homogenous among Asia (88 projects; 33%), Europe (81
projects; 31%), and North America (57 projects; 22%). The remaining
38 projects (14%) are spread among South America, Oceania, Africa
or have a worldwide diffusion.

Finally, regarding the geographical expansion, most of the appli-
cations (125) have national dissemination, followed by the city (52)
and territorial diffusion (38).

4.3 Blockchain applications per actors involved
To identify the public demand of blockchain applications, the anal-
ysis focuses on the actors involved in the experimentations. As
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Figure 2: Projects distribution by starting year and maturity level

Figure 3: Projects distribution by geography and maturity level

depicts in Figure 4, Central Public Organizations are the institu-
tions that show the highest demand of projects (122). Concerning
the other actors, Local Public Organizations (69 projects) and Uni-
versity and Research Institutes (21 cases) follow. It is interesting to
note the role of partnerships both between public and private ac-
tors: the applications mapped show that the collaboration between
different typologies of organizations is a possible way to propose
and develop blockchain applications, leading at the moment to 16
solutions. Lastly, the census indicates that also private companies
are interested in blockchain applications in the public sphere.

Then, a cross-data analysis was performed to compare the break-
down of the projects in terms of maturity level between the most
interesting institutions, namely Central and Local Public Organiza-
tions.

The evidence that emerged from the census highlights that the
percentage of operative applications out of total projects changes for
each category. More in detail, in the Central Public Organizations
cluster, 12 out of 122 are operative (i.e. 10% of their projects), while
Local institutions have 11 out of 69 projects operative (i.e. 16%).
Hence, according to the analysis of the census, the latter, despite
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Figure 4: Blockchain applications per actors and maturity level

a lower development of blockchain applications, seems to have a
higher conversion ratio of initiatives.

4.4 Blockchain applications: a cross-data
analysis among processes and domains

Following the COFOG classification, the public domains in which
blockchain applications are implemented have been investigated.
Among the highly explored application areas, General Public Ser-
vices stands out with 81 projects (31%). Other significant domains
are Economic Affairs, with 50 applications (19%), and the Health
sector with 37 applications (14%). Turning to the process distribu-
tion, most of the blockchain applications examined in this study
are adopted to support Data and document management (102; 39%),
followed by applications that support the traceability of products
(35; 13%). Then, projects related to digital voting system and digital
identity management count respectively 28 applications (11%).

As mentioned before (Section 3), both for the domain and the
process criteria an additional group has been added: applications
for which it was not possible to identify a single domain or process
were marked as Cross-domain or Cross-process. Then, as Figure 5
depicts, blockchain applications have been classified cross-checking
data related to their level of maturity, public domains, and processes.
This matrix allows to better identify which are the main processes
for each domain and provides an overall view of the technology
adoption.

Through the cross-data analysis, we were able to shed light on
the areas where the majority of the blockchain applications are
developed. Indeed, 6 relevant combinations emerged:

1. Data and Document Management processes in the Health di-
vision: 26 applications have been surveyed, among which
6 are in the pilot phase and 4 in an operative stage. The
applications in this category concern the digitalization and

the exchange of medical documents in a secure way across
multiple actors through a distributed ledger rather than a
traditional registry.

2. Data and Document Management processes in the Education
area: 27 applications have been identified, of which 9 are
Proof of Concept projects and 4 operatives. The applications
regard the digitalisation and storing of academic certificates,
creating secure and immutable registries where documents
are recorded.

3. Logistic processes in the Economic Affairs domain: 21 appli-
cations have been identified, of which 6 are in the Proof of
Concept phase and 3 in an operative stage. The applications
in this domain are related to the traceability of products and
resources: for instance, blockchain-based applications are
developed to ensure the security of drugs or food supply
chains.

4. E-Voting process in General Public Service application area: 19
applications have been detected, among which 8 are in the
Proof of Concept phase and 2 are already operative. The ap-
plications are related to the implementation of a blockchain-
based online voting mechanism.

5. Identity management process in General Public Service domain:
21 applications have been surveyed, of which 6 are pilots and
3 operative applications. The projects regard the adoption of
blockchain-based systems to enhance the provision of digital
identity.

6. Property Management processes in Housing and community
amenities domain: 20 applications have been detected, of
which 5 are in the Proof of Concept phase and 3 in the
operative stage. Applications in this field are related to the
creation of immutable registries, where the property of assets
is registered. Among the projects analysed, it emerged that
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Figure 5: Blockchain applications per processes and public domains

Figure 6: Blockchain applications per typology of interaction and maturity level

blockchain applications are implemented mainly for land
registry, intellectual property records, and vehicle registry.

4.5 Blockchain applications: stakeholder
analysis

With regards to the typology of interaction that blockchain appli-
cations enhance, projects were classified considering the relations
with three main groups of stakeholders: citizens; businesses; other

public organizations, and civil servants. It is important to note that
each application could address more than one group. From the anal-
ysis, it emerges that most of the applications (207) are developed to
improve the interaction between government and citizens (G2C).
As Figure 6 outlines, a more limited part of the projects is developed
to improve the internal functioning of public organizations (G2G;
145 out of 264) or to optimize the relationship with business (G2B;
113).
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Figure 7: Blockchain expected outputs and maturity level

4.6 Blockchain applications: expected outputs
Since blockchain adoption within the public sector is rather in its
earliest stages, it is difficult to talk about benefits obtained and
quantify them. This study considers the expected objectives of each
project, to deepen the main drivers that lead to the improvement
of blockchain applications. As the bar chart in Figure 7 depicts,
public organizations implement blockchain projects to reach sev-
eral objectives, but mainly to enhance verifiability, efficiency, and
transparency. Each project could address more than one goal.

5 CONCLUSIONS AND LIMITATIONS
The interest of both academics and practitioners around blockchain
in the public context is constantly growing in the last few years.
The relevant number of blockchain applications detected with the
analysis confirms this evidence.

Nevertheless, the research outlines that, even if there are great
expectations around this technology, its adoption is rather in the
earliest stages. The majority of the projects are still at the announce-
ment phase, however, some exceptional cases of blockchain projects
already operative can be found. This result shows on one hand how
the technology is gaining momentum within public organizations
and, on the other, how public institutions still lack understanding of
how to leverage their capacity to convert announcements into more
mature projects. However, even if the last year has shown a signif-
icant decrease of applications, the growth of pilot and operative
projects stays constant, indicating that the adoption of blockchain
and Distributed Ledger technologies within the public sector is
slowly starting to stabilize.

All continents are looking at blockchain and Distributed Ledger
Technologies, although Asia, Europe, and North America have
more projects than the others. Moreover, some applications are
implemented in cooperation between countries. This is probably
due to specific call and founding activities that request worldwide
partners. Blockchain applications in the public sector are mainly
carried out by central public organizations, followed by local bodies:

this is not surprising, as central institutions are frequently more
organized and they could rely on enough human and financial
resources that allow them to plan the implementation of blockchain
applications. Correspondingly, the majority of the applications
addresses national dissemination.

In terms of the application domain, most of the applications
mapped are active in the General Public Service area and regarding
the processes, the analysis shows that blockchain-based applica-
tions are implemented to support the management of data and
documents.

Such data are consistent with the evidence that emerged from the
analysis of the relations enhanced by blockchain-based applications:
public organizations develop these projects mainly to implement
the interaction with citizens.

To conclude, the study contributes to the knowledge of
blockchain implementations within the public sector thanks to
innovative inside on the spread of blockchain in public settings.
Moreover, the methodology adopted, i.e. the collection of infor-
mation from news articles, offers a new and innovative lens and
helps the creation of a bridge between academia and practice. Es-
pecially now, when uncertainty on the potential of blockchain in
public settings is high, academia and practice must cooperate and
follow the same path, for supporting the growth in the usage of
this technology in public affairs.

The research has several implications and recommendations for
academia. First, it suggests to start collecting empirical evidence,
filling an existent gap. It demonstrates that there are a lot of appli-
cations already developed or in development, hence there is a lot
of empirical evidence that needs to be systematised, and that can
bring to new knowledge on blockchain implementation. Second, it
proposes a way for classifying blockchain applications that can be
a basis for positioning future studies on blockchain. Third, it offers
an overview of blockchain applications highlighting the current
situation in blockchain applications worldwide. To the best of our
knowledge, this paper is the first proposing census of blockchain
applications within the public sector. Moreover, it opens a path for
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future studies for understating the reasons behind these differences
for example in the expected outputs, or the affected processes and
domains.

From a managerial and policy perspective, the research high-
lights the increasing interest of public organizations and provides
public organizations with insights related to the main trends of
blockchain implementation. Public managers shall be aware of the
current trends in blockchain implementation in order to understand
the main domain of application and intervene with specific policy at
the national and/or local level for directing and guiding blockchain
implementation.

The research project has some limitations. The first limitation
concerns the database creation through a census of secondary
sources. To build it, news articles from sector-specific journals
have been examined: these sources have a margin of error and
do not always provide sufficient details and insights on the matu-
rity of the technology or the process of adoption. Future research
could overcome this limitation, using this study as a starting point
to select blockchain-based applications that could be investigated
through case studies.

The second limitation regards the criteria adopted to select the
projects: the study considers only news in English or Italian, with
online openly available information. Therefore, even if the data-set
provides a rather broad overview of the ecosystem of blockchain
and DLT applications in the public context, the study omits those
projects in other languages and for which information is not avail-
able online. Future research could shed light on these solutions,
enlarging the current census.
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APPENDIX A- DATA SOURCES
Table 1: Data sources of the research

Source Brief description
Data source Asia Blockchain Review Media and community platform for Asia-centric projects and businesses.

The news depict the most prominent blockchain projects and developments
in the community around Asia

Blockchain 4Innovation Italian media platform providing information and knowledge on blockchain
adoption across all the business sectors

CoinDesk Media platform that covers the evolution of cryptocurrencies, digital assets
and the blockchain ecosystem

Cointelegraph Independent digital media resource reporting a wide range of information
related to blockchain technology, crypto assets, and emerging fintech trends

Cryptonomist Online newspaper with Italian and English news, related to the main
aspects of the crypto-economy

Decrypt Site focused on providing information and toolkits to recount and
understand the development of the decentralized web

GCN | Technology, Tools and
Tactics for the Public Sector

The Digital Edition provides technology assessments, recommendations,
and case studies to support Public Sector IT manager responsible for the
selection and development of technology solutions

Government Technology The magazine provides editorial contents about information technology in
the public sector, with a focus mainly on the state and local government

Ledger Insights The site publishes global news about business and enterprise blockchain.
The main focus is on enterprise, even if some articles concern also the
public sector

Reuters News agency providing information concerning historical and current
events, financial and business, technology, and government
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