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ABSTRACT: Blockchain technology is attracting growing attention across various sectors, 
including public administration, due to attributes such as decentralization, reliability, 
predictability, network distribution, profiling, and security. In the public sector, blockchain 
can enhance transparency, reduce bureaucratic inefficiencies, and build trust in 
governmental processes. However, barriers such as adoption challenges, interoperability 
issues, and lack of standardization hinder widespread implementation. Developing tailored 
models is necessary for integrating blockchain into public administration to overcome these 
obstacles. This study proposes a novel model to assess blockchain adoption in this domain, 
focusing on key facilitating factors. The research employs the Technology–Organization–
Environment (TOE) framework, which considers factors influencing the intention to adopt 
and use technology within organizations. The framework was applied to public 
organizations through a study involving 50 public officials from eight municipal mayor’s 
offices in Colombia. The resulting model identifies seven TOE-related factors associated 
with blockchain adoption, validated via Partial Least Squares Structural Equation Modeling 
(PLS-SEM). Of these, five factors emerged as most relevant. Notably, Perceived Network 
Enhancement (PNE) and Perceived Interoperability (PI) showed stronger correlations with 
Perceived Lack of Technological Knowledge (PLTK) than did Perceived Technological 
Volatility (PTV) and Perceived Standardization Uncertainty (PSU). Research findings show 
the relationship between technological capabilities, institutional preparedness, and the 
knowledge required for implementing blockchain adoption in public administration, 
offering crucial information for policymakers and practitioners aiming to incorporate 
blockchain into government systems effectively.  
 
RESUMEN: La tecnología Blockchain está ganando atención en sectores como la 
administración pública, gracias a atributos como descentralización, confiabilidad, 
predictibilidad, distribución en red, trazabilidad y seguridad. En el sector público, puede 
mejorar la transparencia y fortalecer la confianza en procesos gubernamentales. Sin 
embargo, desafíos como la adopción, la interoperabilidad y la falta de estandarización 
limitan su implementación. Para superarlos, se requieren modelos específicos que faciliten 
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su integración. Este estudio propone un modelo para evaluar la adopción de Blockchain en 
este ámbito, enfocado en factores que facilitan su incorporación. La investigación emplea el 
marco Tecnología–Organización–Entorno (TOE), que analiza elementos que influyen en la 
intención de adoptar y usar tecnología. Se aplicó a organizaciones públicas mediante un 
estudio con 50 funcionarios de ocho alcaldías municipales en Colombia. El modelo 
identifica siete factores TOE asociados a la adopción de Blockchain, validados con 
Modelado de Ecuaciones Estructurales por Mínimos Cuadrados Parciales (PLS-SEM). 
Cinco fueron más relevantes. Destacan la Percepción de Mejora de la Red (PNE) y la 
Percepción de Interoperabilidad (PI), que mostraron correlaciones más fuertes con la 
Percepción de Falta de Conocimiento Tecnológico (PLTK) que la Percepción de 
Volatilidad Tecnológica (PTV) y la Percepción de Incertidumbre en la Estandarización 
(PSU). Los hallazgos evidencian la relación entre capacidades tecnológicas, preparación 
institucional y conocimiento requerido para adoptar Blockchain, aportando información 
clave para responsables de políticas y profesionales interesados en integrarla eficazmente 
en sistemas gubernamentales. 
 
KEYWORDS:  
Blockchain, Technology-Organization-Environment framework (TOE), public 
administration, Partial Least Squares Structural Equation Modeling (PLS-SEM) 
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1 Introduction 

Blockchain technology has garnered increasing interest in the academic sphere. However, 
as noted by [1], research on blockchain necessitates exploration at conceptual, descriptive, 
and predictive levels. This entails advancing theoretical knowledge from various fields such 
as cryptology, alongside descriptive and simulation-oriented research focused on 
technological scalability, within specific contexts or domains of expertise. For instance, the 
author of [2] introduced the concept of cryptocurrency, exemplified by Bitcoin, thereby 
laying the theoretical and technical groundwork for blockchain. 

The advent of blockchain technology marked a significant milestone in history by 
enabling the elimination of intermediaries in economic transactions. These transactions rely 
on complex security algorithms derived from the field of cryptology, emphasizing 
encryption as a means of safeguarding information. The robust security of blockchain has 
facilitated the emergence of diverse cryptocurrencies such as Ethereum [3], Litecoin, 
among others [4]. Furthermore, the evolution of blockchain technology gave rise to smart 
contracts, stemming from the Ethereum blockchain in 1997 [5]. Smart contracts function as 
logical code systems executing actions within a blockchain network [3]. 

The academic community is directing its research efforts towards various 
technologies of the fourth industrial revolution, including blockchain, artificial intelligence, 
cloud computing, and the Internet of Things. The synergistic integration of blockchain and 
artificial intelligence has given rise to the Internet of value and efficiency, fostering 
significant societal and business transformations [6-7]. According to [8], blockchain's 
maturity evolves across four levels: 
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• Blockchain 1.0 focuses on cryptocurrency development. 
• Blockchain 2.0 incorporates smart contracts and non-fungible tokens (NFTs). 
• Blockchain 3.0 introduces decentralized applications (dApps). 
• Blockchain 4.0 integrates artificial intelligence (AI), supporting decentralized 

decision-making based on reliable blockchain data. 
 Therefore, the current state of development of blockchain technology shows 
sufficient maturity for implementation in various sectors beyond finance. One such sector 
that is actively exploring the potential of blockchain is public administration. The interest in 
applying blockchain to public administration stems from its ability to decentralize 
consensus and establish trust among unknown participants in a transactional network that 
includes citizens, decision makers, and public officials [9-10] and [11]. 
 Given the sensitivity of this sector, there is a growing need to improve efficiency 
and effectiveness as fundamental pillars of democracies worldwide. It is crucial to provide 
citizen-oriented services, adopt a decentralized approach to economic development, ensure 
transparent and efficient use of government resources, and support the achievement of 
sustainable development goals [12, 13, 14, 15]. 
 However, research on blockchain in public administration is still in its development 
stage. It is considered one of the most innovative technologies for advancing public policy 
development [16]. Therefore, it is important to acknowledge that the implementation of 
blockchain in public administration poses a significant challenge. This challenge lies in the 
integration of existing technologies with blockchain, the technological skills of public 
officials, and the interoperability of systems, all of which limit its application in public 
administration [17]. In addition, implementing blockchain-based solutions can initially 
involve significant costs related to infrastructure, software development, and staff training 
[17]. 
 Nevertheless, the initial costs and projects associated with blockchain in public 
administration have been approached from a technological and technical perspective using 
various theoretical frameworks, such as digital twins, to develop case studies, pilot tests and 
concrete applications. 
 For example, [18] emphasizes that blockchain in public administration should be 
perceived not only as a technological solution, but also as a tool capable of creating new 
management and operational practices. Similarly, [19] highlights that within the operational 
development of public administration, blockchain has the potential to transform, 
interdisciplinary sustainable practices by providing an infallible method for recording 
actions and assets. In line with this perspective, [20] points out that the use of blockchain 
fosters a new model of decentralized public administration that is citizen-centric and 
promotes accountability, transparency, and interaction with the public sector. In addition 
[21] presents an analysis of 167 blockchain projects implemented in public administration, 
emphasizing that public administration was one of the first sectors to experiment with this 
technology, although tangible results took time to become apparent to the academic 
community. The study further highlights that blockchain enhances several key functions of 
public administration, including public service management, administrative efficiency, 
open government capabilities, and improving operational and administrative performance. 
These examples demonstrate a growing interest in the academic community in exploring 
the transformative potential of blockchain in public administration, and in developing 
applications for various case studies. However, to date, none of the existing research efforts 
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have focused on creating a model capable of assessing the prerequisites for blockchain 
implementation. Filling this gap is precisely the goal of this study. 

While blockchain presents advantages for public administration, it also poses 
challenges, particularly in terms of governance. Public administrators play a pivotal role in 
adopting technologies to enhance efficiency and transparency within the framework of 
public administration [22]. Research scenarios for blockchain in public administration, 
including payment systems, document authenticity, energy management, and blockchain's 
combination with other technologies like Internet of Things (IoT) are proposed in [23]. 

Illustrative applications of blockchain in public management, such as those seen in 
Estonia's public health services, are presented in [24]. Initiatives like the Dubai Blockchain 
Strategy and the Dutch Blockchain Action aim to enhance financial services' access and 
security while promoting blockchain utilization across various governmental fields. 
However, challenges such as regulatory deficiencies, security and privacy concerns, 
interoperability issues, and governance models' absence persist [16-17]. 

In [24], several applications of blockchain in public management are illustrated, such 
as its use in public health services in Estonia. The Estonian government has developed a 
blockchain-based healthcare platform. The Dubai Blockchain Strategy aims to facilitate 
access to and security of financial services while positioning Dubai as a global leader in the 
use of this technology. Similarly, the Dutch Blockchain Action initiative promotes the 
adoption and implementation of blockchain across various governmental sectors through a 
structured development agenda. 

Some studies identify adoption issues such as deficiency of regulation, security and 
privacy, insufficient and nonexistence of interoperable infrastructure, inefficient and 
expensive transactions from an energy and transactional point of view, the need for value-
oriented transitions in administrative processes, and the absence of effective governance 
models [16-17]. Other studies have recognized governance as a key challenge for 
blockchain application in the public sector [18-19], with some authors calling for further 
exploration of its implications for public governance [18-20]. Nevertheless, governance 
remains a significant barrier for public sector organizations, underscoring the need for 
instruments and models to guide the design, implementation, and monitoring of blockchain 
systems in public management [16-17].  

Public administration plays a central role in societal governance and service 
delivery, addressing critical challenges such as transparency, accountability, and efficiency. 
Unlike the private sector, where the focus is primarily on profit maximization, public 
administration operates with a mandate to serve the public interest, making the adoption of 
innovative technologies such as blockchain particularly impactful. Blockchain's ability to 
provide secure, transparent, and tamper-proof systems aligns seamlessly with the goals of 
public administration, offering transformative potential to address inefficiencies, reduce 
corruption, and foster trust among citizens. 

By taking into account possible technological, organizational, and environmental 
scenarios, the TOE (Technology-Organization-Environment) framework provides a unified 
perspective on IT adoption in contexts such as public administration [29]. Research related 
to adoption factors in public administration have effects on service delivery performance in 
this type of organizations [30]. The TOE approach can be used to evaluate the transition 
effect of an organization. According to the study of [31], the TOE framework has the 
potential to facilitate the digital transformation conditions of some sectors and 
organizations such as public administration. 
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As a result, various studies in the professional literature explore the successful 

adoption of emerging technologies, such as blockchain, in different organizational contexts 
[32-33]. It is recognized that certain factors within organizational and environmental 
contexts positively influence the adoption process of new technologies. Among these, 
knowledge, uncertainty, and the quality of the technological infrastructure —commonly 
referred to as technological factors within organizations — stand out [34-35]. However, in 
any technology adoption case, technical, organizational, and external challenges cannot be 
overlooked as they play a critical role in shaping the outcome of the adoption process [36]. 

In this context, technological adoption factors are considered to include aspects such 
as technological complexity, the benefits and compatibility of the technology, the relative 
advantage it offers, and the privacy and security concerns associated with its use, among 
others. Similarly, organizational factors, according to Baker [37], relate to the 
characteristics and resources of an institution, including the structures that link people, the 
channels and processes of inter-organizational communication, the organization’s size, and 
the mechanisms connecting its internal subdivisions. They also include the mechanisms 
that connect the internal subdivisions of the organization, along with the organizational 
structure, which may be decentralized or not. In a decentralized structure, there is a strong 
emphasis on teamwork, and employees have a high degree of flexibility in their 
responsibilities. These factors are commonly referred to as the various perceptions, 
behaviors, and attitudes of employees and decision makers toward the organization's 
readiness for successful technology adoption [38-39]. 
 Studies in organizational contexts, such as public administration, analyze the factors 
that influence technology adoption decisions. One theoretical model frequently used for this 
purpose is the TOE framework [40]. This consists of factors that determine whether an 
organization will adopt an innovation, a disruption or a technology. Various studies have 
applied the TOE framework to examine the adoption of diverse technologies [25-26], 
demonstrating its usefulness for analyzing organizational technology adoption. 

Based on the above, adopting blockchain in public administration requires the 
development of models that facilitate the integration of fourth industrial revolution 
technologies, such as blockchain, into governmental processes. This study examines factors 
proposed in the TOE framework described by Kamble et al. [43] as the most rigorous set of 
factors for the adoption of information systems. In view of the above, we provide a new 
model for blockchain adoption in public administration that goes beyond approaches such 
as unified theory of acceptance and use of technology (UTAUT), and technology 
acceptance model (TAM). 

This research is particularly relevant for municipalities in Colombia, where local 
governments face persistent challenges such as limited technological infrastructure, 
inefficiency, and lack of effective processes. By focusing on municipal governments, the 
study underscores blockchain’s potential to address these issues, while emphasizing that—
unlike traditional research on blockchain in public administration—an adoption model must 
be designed as a prerequisite to its practical application. The findings are directly relevant 
to policymakers and practitioners in Colombia, as they provide a roadmap for adopting 
blockchain to improve governance, service delivery, and citizen engagement. 

This research seeks to validate the factors driving blockchain adoption in public 
administration. The proposed model also facilitates the prediction of blockchain adoption 
intention as an information technology aimed at enhancing service delivery within public 
administration [44]. Focusing on a case study involving the adoption of blockchain 
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technology by eight mayors or municipal administrations in central Colombia, the study 
aims to address the following research questions: 

• RQ1: What are the necessary factors for an intent model for blockchain adoption in 
public administration? 

• RQ2: How do the factors of blockchain adoption intention interact in public 
administration? 
This research illustrates to the blockchain technology adoption literature from 4 

aspects: (1) Based on the TOE framework, we advance a conceptual model validated from 
quantitative research in a case study (2) The TOE framework provided 7 factors of 
blockchain technology adoption in public administration such as: PNE (Perceived Network 
Enhancement), PI (Perceived Interoperability), PLTK (Perceived Lack of Technology 
Knowledge), PTV (Perceived Technological Volatility), PSU (Perceived Standardization 
Uncertainly), PDQ (Perceived Data Quality) and BI (Behavioral Intention) (3) by using 
partial least squares structural equations (PLS-SEM). Through the theoretical construction 
of the hypotheses, the potential for adoption of blockchain technology for the digital 
transformation of the public administration was evidenced. In general terms, this research 
contributes to promoting technology adoption in public administration, through a 
conceptual model of blockchain adoption, which allows building new lines of research 
focused on the adoption of information technologies in public administration. 

The contributions of this study are fivefold: (1) A key contribution of applying the 
TOE framework in the context of public administration is the development of a quantitative 
model based on the TOE framework; (2) identifying and validating seven critical factors for 
blockchain adoption in public administration; (3) using partial least squares structural 
equations (PLS-SEM) to provide robust evidence of the interrelationships among these 
factors; (4) contributing to the literature on digital transformation in public administration 
with a focus on blockchain technology; and (5) proposing a new model of blockchain 
adoption using PLS-SEM in the context of public administration, as an alternative to the 
proposed regression models, which generally consider any type of organization. 

This paper is organized as follows: Section 2 presents the research theory and 
hypotheses development. Section 3 describes the research methodology. Section 4 reports 
the results and analysis. Section 5 presents the discussion and implications. Section 6 
provides the conclusions. 

2 Research theory and hypotheses 

The following section presents the theoretical framework and proposed hypotheses. 
Assessing the adoption of blockchain technology in public administration necessitates a 
model that aids in decision-making regarding the factors influencing adoption. In this 
study, a theoretical framework is developed based on the TOE (Technology-Organization-
Environment) theory for understanding the adoption of innovation, disruption, and 
technology within organizational contexts, such as public administration. 

Early in the development of technology adoption literature, significant focus was 
placed on investigating the adoption of IT innovations within organizations. For instance, 
M. Chuttur et al. [45] examined the acceptance of computers in the workplace at the 
individual-level. This led to the categorization of theories into individual-level studies 
within the broader technological adoption literature [46]. These individual level studies 
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explore factors influencing individuals’ technology adoption decisions, whether they are 
customers, employees, or other users. For example, the TAM emphasized perceived 
usefulness and ease of use [29-31]. 

In a recent literature review on blockchain adoption, S. Almekhlafi [48] focused on 
twenty studies conducted between 2016 and 2021, particularly in the field of supply chain 
management. They found that TAM and UTAUT and their established factors were 
commonly employed. Yousafzai et al. [49] identified organizational characteristics, system 
characteristics, user personal characteristics, and other variables, which align with the three 
contexts of the TOE framework [50]. While some studies indicated direct effects of 
external variables on usage, their impact is indirectly modeled through internal variables 
[49]. 

In contrast, the TOE framework offers more flexibility in considering motives or 
factors, as it is classified as an organizational level theory into environment factors, 
organizational factors, and technological factors [50]. Organizational level studies analyze 
factors influencing adoption decisions at the organizational level. The TOE framework 
examines technology, organization, and environment, asserting that factors within these 
contexts influence organizational adoption decisions. Numerous studies have utilized the 
TOE framework to examine various technologies, indicating its usefulness and consistent 
empirical support across domains [25-27]. 

Regarding blockchain technology, Clohessy et al. [51] highlighted its potential to 
disrupt and reshape numerous industries. Given its transformative potential, organizational 
(internal) and environmental (external) factors are deemed crucial. While several TOE 
constructs are frequently mentioned in the literature, the framework is described as flexible, 
allowing for the extension and inclusion of additional categories and factors [36]. 

While there are other models such as the one proposed by Dehghani et al. [52], 
which considers variables of the organizational environment without specifying the specific 
field, it suggests that adoption factor do not correlate with each other but rather have a 
direct impact on the intention to adopt blockchain in organizational settings. In this sense, 
this model has the limitation of understanding the organizational dynamics specific to the 
public sector. On the other hand, the model proposed by Kamarulzaman et al.  [53] presents 
adoption intention factors referring to technical components of blockchain technology, 
operation, as well as adoption motivators in government with a focus on process 
transparency in governments.  

The model struggles to specify precise areas of government for adoption intention, 
meaning it has a broad scope that does not consider variables in factors such as regional 
contexts and the level of democracy maturity in countries. Another model found in the 
literature [54] is characterized as a conceptual proposal applied to the software 
development industry, but its limitation is that it lacks validation through one or several 
case studies, as its development was based on a literature search that identified adoption 
intention factors of blockchain and then examined the relationship between these factors.  

Thus, it is evident that the model proposed in this research defines specific adoption 
intention factors in governments at the regional and local level in cities or municipalities, 
and it correlates the factors to reach a final adoption state. This is a fundamental stage in the 
systemic process of blockchain adoption in public administration, and it is validated in 
municipalities located far from Colombia's major cities. 

Similar to the related work investigating blockchain adoption in public 
administration under the TOE framework, F. De Matteis et al. [55] develop consistent 
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categories for the impact of blockchain technology in public organizations and identify 
factors such as trust, governance and sustainability applied to fiscal processes and public 
policy formulation. However, the factors presented are oriented towards specific 
applications such as public health, fiscal processes, and policy formulation, but the factors 
of the TOE framework are not explicitly outlined and the study lacks validation of the 
conceptual model. 

Similarly, Barnes et al. [56] develop different factors within the TOE framework, 
focusing on more specialized models for blockchain adoption in organizational settings. 
Their research includes user perceptions alongside organizational, environmental, and 
technological factors, and proposes 14 hypotheses relating these different factors, which are 
validated through structural equations. However, the model developed is a generic one that 
the researchers claim can be applied to any type of organization. This approach does not 
take into account the unique characteristics of public sector organizations and the specific 
geographical contexts in which they operate. 

Another important study is that of Xanthopoulou et al. [57], which presents a series 
of public administration reforms, including the integration and impact of blockchain 
technology in the public sector in Greece. However, this qualitative study focuses on value 
creation without proposing hypotheses linking technological, environmental, and 
organizational factors. Instead, it considers these factors as conceptual foundations for 
value creation in public administration based on blockchain technology. 

Based on these related studies, it is found that the adoption of blockchain 
technology in public administration can be approached from a qualitative perspective to 
construct theoretical adoption constructs. This involves a literature review and critical 
reflection on existing research to characterize the factors influencing blockchain adoption 
within the framework of TOE. In addition, case studies have been developed and validated 
using various mathematical techniques such as structural equations, partial least squares 
structural equations (PLS-SEM), regression models, and clustering analysis, but these are 
generally applied to different public sector functions in European and Asian contexts. 

For this reason, no studies have yet been found that propose a conceptual model for 
blockchain technology adoption that correlates technological, environmental, and 
organizational factors of the TOE framework tailored to public administration. Such a 
model would serve as a management tool for decision makers and stakeholders in public 
organizations, especially in the context of a Latin American country such as Colombia. 

That is the reason why the proposed model in this study aims to evaluate the 
correlations between the factors PNE, PI, PTV, and PDQ with the factor PLTK, where the 
former represents the technological environment factors within the TOE framework, and 
PLTK corresponds to the organizational factors and environmental factors in the context of 
public administration. In addition, the model attempts to measure the correlation between 
the factors PSU, PDQ and PLTK with BI. These correlations are intended to assess the 
organizational and technological environment factors, as well as the adoption of blockchain 
in public administration, as a prerequisite for the implementation of pilots, case studies, and 
blockchain-based technological tools. The aim is to highlight key considerations for 
decision makers in public administration when adopting blockchain technology. 
Accordingly, subsection 2.1 presents the hypotheses of the model to be developed. Unlike 
the classical models reported in the literature, each of the perceptions and conditions of the 
three factors of the TOE framework are considered; however, in this study, the 
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organizational, environmental, and technological factors are developed in such a way that 
they are promoted with the future intention of adopting blockchain in public administration. 

2.1 Development hypotheses 

Based on the theoretical TOE framework, hypotheses are presented that establish 
relationships between different technological, organizational, and environmental factors for 
the construction of the blockchain technology adoption model in public administration. 
Subsequently, each factor used in the proposed model is defined with reference to previous 
studies reported in technical literature. The selection of the factors described in this 
subsection is further elaborated in the methodology section. 
 H1: Perceived Network Enhancement (PNE) is significantly associated with 
Perceived Lack of Technology Knowledge (PLTK): 

PNE refers to users’ perception that adopting new technology can enhance the 
quality of existing networks. Blockchain technology, with its features such as enhanced 
data integrity and immutability, is recognized for its potential to improve networks [40-41]. 
This perception instills confidence in public administration regarding the security of 
distributed data and information within the blockchain. 

PLTK, on the other hand, pertains to the perceived lack of detailed knowledge and 
skills required for utilizing the technology being adopted [60]. However, in this study, 
PLTK is extended beyond mere absence of knowledge to encompass perceptions, about the 
deficiency of detailed information and services necessary for technology adoption [60]. The 
theoretical proposition suggests that organizations with adequate knowledge and services at 
time t are more inclined to adopt a technology at time t+1, while a lack of knowledge and 
skills reduces the likelihood of adoption. 

Therefore, PNE influences PLTK because the risk to network stability can become 
either a perceived or real problem, depending on the expertise of blockchain technology 
specialists. This suggests that individuals' perceptions of network improvements influence 
their perceived deficits in technological understanding. While direct research on this 
specific relationship is limited, existing research on technology adoption and network 
effects provides relevant insights. This creates a niche of technical knowledge within the 
organization, which ultimately works against the future intention to adopt the technology. 
As a result, knowledge of blockchain technology may remain restricted to a limited number 
of users within the organization [61]. 

H2: Perceived Interoperability (PI) is strongly associated with Perceived Lack of 
Technology Knowledge (PLTK): 

PI refers to the ability of distinct technology systems to exchange information 
effectively and to manage various communication alternatives within the framework of 
information theory [43-44]. Previous studies have indicated that interoperability is directly 
correlated with the adoption and utilization of web-enabled supply chain management 
systems [64]. 

Therefore, the correlation between PI and PLTK is supported by the fact that PI, as 
a technological factor within the TOE framework, is closely related to the organizational 
factor PLTK. A lack of technological knowledge implies a limited learning capacity within 
the organizational domain of public administration, which directly affects the perception of 
interoperable systems, one of the main challenges in the adoption of blockchain technology. 
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If systems are not interoperable and scalable, there are potential risks to the security of 
information within public sector organizations [65]. 

H3: Perceived Technological Volatility (PTV) is positively associated with 
Perceived Lack of Technology Knowledge (PLTK): 

Perceived technological volatility encompasses uncertainties regarding the pace of 
change or advancements in a technology [66]. In this study, PTV is broadened to include 
perceptions that technology is prone to recurrent changes or innovations. Despite being 
around since 2008 [2], blockchain technology remains relatively nascent [67], undergoing 
continual development and evolution to incorporate new features. This continual evolution 
and the introduction of new solutions contribute to technological volatility [58], potentially 
leading to ambiguity and disruptions in operations. 

Therefore, the PTV factor is categorized under the technological factors of the TOE 
framework, highlighting that blockchain, like any emerging technology, is constantly 
evolving through ongoing research by academic communities. This constant evolution 
affects the PLTK factor, as it becomes an organizational barrier, highlighting the critical 
need for public institutions to train their staff to adapt to the advancements and changes in 
blockchain technology [68]. 

H4: Perceived Data Quality (PDQ) is negatively associated with Perceived Lack of 
Technology Knowledge (PLTK): 

PDQ refers to the perceived attributes of information system, outputs in terms of 
quality, accuracy, integrity, availability, and timeliness [48-49]. While technology 
knowledge pertains to processes related to the operation and adoption of technology, data 
quality concerns an independent process related to establishing a data framework for the 
technical operation of certain technologies. 

As a result, the quality of data used in government, along with security protocols 
and process mining procedures, is at odds with the organization's limited technological 
knowledge. Public organizations are increasingly required to implement robust data 
security protocols when delivering government services to ensure the protection of citizens' 
information. As a result, data quality serves as an indicator of a high level of technological 
expertise within the organization [71]. 

H5: Perceived Standardization Uncertainty (PSU) is positively associated with 
Perceived Data Quality (PDQ): 

PSU refers to perceptions regarding the existence and degree of consistency of 
standards for technology adoption, within and outside organizations [50-51]. This study 
expands PSU to include the concept of uncertainty, which reflects the reality and degree of 
consistency of knowledge standards necessary to assess data quality in blockchain 
technology usage. 

Therefore, an environmental factor is correlated with a technological factor in the 
context of public administration, leading to uncertainty about standards. This uncertainty, 
driven by both external and internal organizational changes, is likely to affect the data 
quality protocols used in public administration [74]. 

H6: Perceived Lack of Technology Knowledge (PLTK) is negatively associated 
with Behavioral Intention to Adopt Blockchain Technology (BI): 

While previous studies, have explored the positive correlation between employees' 
information system knowledge and adoption probability [60], this study focuses on the 
relationship between blockchain technology knowledge and adoption intention in public 
administration. Research suggests that a greater lack of knowledge is associated with a 

http://www.doi.org/10.17533/udea.redin.20250884


Revista Facultad de Ingeniería, Universidad de Antioquia, Sep. 2025 

J. W. Sánchez-Obando et al.; Revista Facultad de Ingeniería, Sep. 2025. Available: https://www.doi.org/10.17533/udea.redin.20250884 

 
lower intention to adopt [75]. Table 1 below shows the adoption factors of each hypothesis 
with their respective definitions. Therefore, the organizational factor Perceived Lack of 
Technology Knowledge (PLTK) becomes a significant barrier within the environmental 
context of blockchain technology adoption. Public administration officials who lack 
adequate technological training are less likely to incorporate blockchain technology into 
their daily tasks in the future [76]. 

 
Table 1. Adoption factors of Blockchain in Public Administration 

Factor Definition 

 
 

Perceived Data Quality 

The perceived desirable attributes of 
information systems output, including 
quality, accuracy, completeness, 
availability, and timeliness [53-54]. 

 
 
 

Perceived Technological Volatility 

Perceptions of uncertainty concerning the 
pace of technological evolution or 
enhancements [66] are expanded upon in 
this study. Specifically, this definition now 
encompasses the perception that the 
technology is likely to undergo frequent 
changes or rapid innovation. 

 
 

Perceived Interoperability 

Perceptions of the ability for separate 
technological systems to communicate 
information with each other, operate with 
that information, and otherwise cooperate 
[62] [79]. 

 
 
 
 

Perceived Lack of Technological 
Knowledge 

The perceived specialized knowledge and 
skills required to utilize the technology 
being adopted [56-57] are examined in this 
study. Expanding on this concept, the 
current research incorporates the notion of 
a lack of knowledge, thereby defining 
Perceived Lack of Technological 
Knowledge as perceptions concerning the 
absence of specialized knowledge and 
skills required to utilize the technology 
being adopted. 

 
 
 

Perceived Standardization Uncertainly 

Perceived standardization refers to the 
perceived existence and level of 
consistency of standards for the technology 
within and across industries [50-51]. In this 
study, we broaden this definition to 
encompass uncertainty: perceived 
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uncertainty concerning the existence and 
level of consistency of standards for the 
technology within and across industries. 

 
 

Perceived Network Enhancement 

The present study defines Perceived 
Network Enhancement as the perception 
that the technology being adopted can 
enhance the quality of existing internal or 
external networks, or it can create new 
networks [82]. 

From Table 1, the definition of the blockchain adoption factors involved in building the 
conceptual model for blockchain adoption intention in public administration can be 
observed. The interaction of these factors allows for the construction of relationships in the 
conceptual model, through factor correlation hypotheses. Subsection 2.2 visually presents 
these hypotheses to illustrate the conceptual model for the adoption of blockchain 
technology in public administration, which will be validated in the Colombian context. 

2.2 Research model and hypotheses 

Once the hypothesis formulation stage is completed, this subsection presents the conceptual 
model developed by the present research, as depicted in Figure 1.  

 
Figure 1: Proposed conceptual model. 

 
Based on Figure 1, the projected conceptual model is grounded in the adoption factors 
proposed by the TOE framework. However, the conceptual model does not focus on 
evaluating adoption as the final state of correlation of perceptions within the TOE 
framework. Instead, the present model aims to evaluate blockchain knowledge as a 
necessary step to identify the installed capacities related to blockchain within public 
administration, leading to adoption as a result of such knowledge. 
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3 Research methodology 

This study employed a quantitative research method to assess factors influencing the 
adoption of blockchain technology in public administration. The model focused on the 
organizational readiness for blockchain adoption, aiming to facilitate its implementation in 
public organizations through the use of a structured instrument.  
 To identify the factors influencing blockchain adoption in public administration, a 
comprehensive analysis of the existing academic literature on blockchain adoption within 
the TOE framework was conducted. This analysis highlights the explicit definition of 
various factors across the organizational, environmental, and technological contexts of the 
TOE framework [83-84] and [85]. Table 2 presents evidence from three systematic 
literature reviews and two empirical studies [41]. It is important to clarify that the classic 
UTAUT and TAM frameworks were used to develop the characterization of these adoption 
factors [48]. A study identifying 14 blockchain adoption factors within the TOE framework 
was conducted by Gökalp et al. [86], which remains the only one to present blockchain 
adoption factors within the TOE framework, highlighting the urgent need for further 
mixed-methods research to strengthen the characterization of these factors. Furthermore, it 
highlights the lack of sufficient research focused on the context of public administration in 
Colombia. 
 In light of the above, this research adopts the 14 factors developed by Gökalp et al. 
[86]. In the context of public administration, it is evident that the 14 factors identified in the 
aforementioned study do not consider specific contexts or application areas. This highlights 
the need to refine the number of factors to seven, focusing on the adoption of blockchain 
technology in public administration, taking into account the environmental, organizational, 
and technological dimensions of the TOE framework. Given the specific conditions of the 
public administration sector and the municipal context in Colombia, where no similar 
studies have been conducted, this research aims to fill this critical gap. 
 

Table 2. TOE blockchain adoption studies 

Author(s) 
(Year) 

Methodology Technological 
factors 

Organizational 
factors 

Environmental 
factors 

Batubara 
et al. 
[41] 

Literature 
review 

Scalability, 
Security, 

Flexibility, 
Usability, Cost 
effectiveness, 
Immaturity, 

Interoperability/ 
compatibility, 

Reliability, 
Computation 
efficiency, 

General 
application 

platform, Storage 

New 
governance 

model, 
Acceptability, 
Implications, 

Organizational 
readiness, 

Business model 
/ 

organizational 
transformation, 

Risk of error 
for 

complex 

Laws and 
regulations 

support, Support 
infrastructure, 
Accessibility 

http://www.doi.org/10.17533/udea.redin.20250884


Revista Facultad de Ingeniería, Universidad de Antioquia, Sep. 2025 

J. W. Sánchez-Obando et al.; Revista Facultad de Ingeniería, Sep. 2025. Available: https://www.doi.org/10.17533/udea.redin.20250884 

 
size (1), Design 

variables 
(1) 

business 
rules, Trust, 

Auditing 
Clohessy 

and 
Acton 
[39] 

Literature 
review, 

qualitative 
study 

Perceived 
benefits, 

Complexity, 
Compatibility, 
Data security, 
Smart contract 

coding, Maturity, 
Relative 

advantage, 
Disintermediation, 

Permissions 
(Public vs 
private), 

Architecture 

Organizational 
(and 

value chain) 
readiness, 

Top 
management 

support, 
Organizational 
size, Business 

model 
readiness, 

Technology 
readiness, 

Innovativeness, 
Participation 
incentives, 
Blockchain 
knowledge 

Regulatory 
environment (and 

government 
regulation), 

Market dynamics 
and competitive 

pressure, 
Industry pressure 

(And industry 
standards), 

Government 
support, Business 
use cases, Trading 

partner 
support, Critical 

user mass 

Gökalp et al. 
[86] 

Literature 
review AHP 

method 

Relative 
advantage, 
Complexity 

Compatibility/ 
interoperability, 
Standardization, 
Trust, Scalability 

Organizations’ 
IT 

resource, 
Financial 

resources, Top 
management 

support 
Organization 

size 

Trading partner 
pressure, 

Interorganizational 
trust, 

Government 
policy 

& Regulations, 
Competitive 

pressure 

Chan and 
Chong 
[87] 

Quantitative 
study (PLS-

SEM) 

Perceived cost, 
Expected benefits, 

complexity, 
technology 
integration, 
security and 

privacy 

Top 
management 

support, 
Firm size, 

Technology 
competence, 

Financial 
competence 

Competitive 
pressure, 

Expectation of 
market trends 

Kamble 
et al. 
[43] 

Quantitative 
study (PLS-

SEM) 

Technical know-
how, 

Complexity, 
Perceived 
financial 

benefit, Relative 
advantage, 

Compatibility, 

Training and 
education 

Organizational 
Readiness, 

top 
management 

support 

Competitive 
Pressure, 
partner 

readiness 
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Information 

security 
 

 
Table 2 shows that, to date, only two studies on the adoption of blockchain technology in 
TOE have been conducted using a quantitative research approach, specifically through 
partial least squares structural equation modeling (PLS-SEM) in Asian contexts (India and 
Malaysia). The remaining studies consist of literature reviews that aim to characterize 
various adoption factors in organizations, but do not explicitly address the public 
administration domain.  
 Therefore, the design of the instrument drew inspiration from a study by [86]. 
Supported by the third study listed in Table 2, it supports the seven factors that are 
specifically applied to public administration in the context of this study. To date, no other 
research has been identified that applies the TOE framework to the adoption of blockchain 
technology in public administration. This research evaluated 7 of those factors, differing 
from the cited study in terms of the proposed model and the emphasis on employing 
quantitative techniques to validate the conceptual framework. The research design, 
planning, execution, and analysis were organized in five stages: 

a) Analysis of the state of the art. A descriptive evaluation of previous studies 
on the application of model intention adoption of blockchain in 
organizational and public administration.  

b) Selection of study factors. Consideration of cultural, economic, political, 
social, technical, and technological aspects of the municipalities of La 
Dorada, Puerto Boyacá, Filadelfia, Pensilvania, Manzanares, Victoria, 
Villamaría, and Manizales. 

c) Design of instruments for data collection. Evaluation of feasibility and 
reliability of the implementation, adoption and intention of the blockchain in 
public administration.  

d) Evaluation of the instruments. The use of the instruments was evaluated in 
the various contexts associated with the study areas of interest.  

e) Statistical analysis of model proposed. The instrument results were analyzed 
through multivariate analysis, including exploratory factor analysis (EFA) 
and confirmatory factor analysis (CFA) tests. 

This approach was adopted due to the lack of empirically validated TOE research on 
the adoption intention of blockchain technology in Colombian public administration, 
particularly in areas far from the main cities of the country. Second, this research takes a 
quantitative approach to empirically validate the qualitative findings of other proposed 
models, such as Al-Ashmori et al. [54] and Kamarulzaman et al.  [53]. Third, it seeks to 
assess the robustness and generalizability of the proposed theoretical framework. This study 
follows the general guidelines for conducting quantitative research methods presented by 
Venkatesh et al. [88]. 

An exception is the study by Clohessy et al. [89], which employed a qualitative 
approach to identify adoption intention factors, but tested competitive performance effects 
rather than proposing a model that integrates adoption intention factors. On the other hand, 
the research proposed by Çaldağ et al. [90] leaves a gap in the available knowledge 
regarding the use of the TOE framework for blockchain adoption intention in the context of 
Latin America—particularly Colombia—which this paper aims to address. 
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To provide context for this research and offer a comprehensive overview of 

blockchain adoption, an extensive literature review of TOE blockchain adoption studies 
was conducted. While numerous literature reviews exist within the blockchain domain, this 
review specifically focused on literature situated in the TOE framework. 

The existing literature primarily consists of conceptual studies that often rely on 
small expert samples to identify adoption factors or rank them. Despite recent efforts, there 
remains a noted scarcity of blockchain adoption literature. While classical adoption 
theories, such as UTAUT and TAM have been widely used in studies of blockchain 
adoption intention, the application of the TOE Framework has been relatively limited. 

In [41] and [60-61] literature reviews of conceptual papers organized adoption 
factors according to the TOE framework. Additionally, Clohessy et al. [91] ranked 14 
factors using the Analytic Hierarchy Process (AHP) approach based on input from 
academic and practitioner experts. Caldag et al. [90] explored the significance of three top 
organizational factors for blockchain adoption through a qualitative study involving 20 
Irish companies. Holotiuk et al. [92] discussed identified factors within the TOE 
Framework but also relied on a small expert sample and limited their study to the financial 
industry. 

Regarding the sampling procedure, public officials holding various positions, 
including executives, professionals, technologists, technicians, and administrative 
assistants, were selected from seven municipalities in central Colombia: La Dorada, Puerto 
Boyacá, Filadelfia, Pensilvania, Manzanares, Victoria, Villamaría, and Manizales. These 
officials were requested to provide their demographic information and respond to questions 
related to the adoption of blockchain technology in municipal administrations. 

Data analysis was conducted using the Statistical Package for the Social Sciences 
(SPSS v26) and the confirmatory factor analysis package LISREL 8.80. This facilitated the 
modeling of partial least squares structural equations (PLS-SEM) for blockchain adoption 
in public administration, following recommendations for exploratory factor analysis and 
confirmatory factor analysis provided by previous studies [63-64]. Section 3.1 presents the 
characteristics of the sample size and the data collection process in the context of 
validation. 

3.1 Sample characteristics and data collection 

The instrument was developed using Google Forms and structured into four stages, 
comprising a total of 27 questions. Each question utilized a Likert scale [95], ranging from 
1 (Strongly Disagree) to 5 (Strongly Agree). The SPSS v26 and LISREL 8.80 programs 
were utilized for data analysis, with each respondent's observations scored on a scale of 1 to 
5. The instrument was divided into sections, with four questions per section. 

A total of 127 civil servants were invited to participate in the study, yielding a 
response rate of 39.4%. However, due to some respondents omitting answers for the 
Perceived Network Enhancement (PNE), Perceived Lack of Technology Knowledge 
(PLTK), and Behavioral Intention to Adopt Technology Blockchain (BI) factors, it was 
necessary to assign a value of 9 for these atypical data points. Additionally, for the gender 
variable, another category was included to accommodate respondents who identified as 
non-binary. This data cleaning and organization process adheres to the CRISP-DM [96] 
methodology for data mining. 
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Analysis of the respondents' demographic data revealed that 26% identified as male, 

18% as female, 6% as non-binary, and 6% did not specify their gender. The average age 
fell within a 95% confidence interval between 31.59 and 39.41 years, with a median age of 
32 years. In terms of their positions within public administration, 40% of men held the role 
of technologist, 33% were technicians, and only 10% were office secretaries or managers. 
Among women, 35% were professionals, while 15% held technician positions in municipal 
administrations.  

For the definition of the criteria for the selection of the participants, the specific 
conditions of the rural area where the work would be applied were taken into account, a 
previous visit was made to learn about the conditions of the school, and support was 
received from expert researchers in the region: 

A. Manager and decision making: 
A.1. Active academic average students 
A.2. Have an age range of 24 to 65 years old 
A.3. Gender: indistinct 
A.4. Ethnic roots: indistinct 
B. Technician position: 
B.1.  Active technician in the public administration 
B.2. Experience: two years of seniority or more 
B.3.  Gender: indistinct 
B.4.  Ethnic Roots: indistinct 
B.5.  Language: Spanish 
B.6.  Education: Bachelor's degree 
B.7.  Municipal: Villamaría, La Dorada, Puerto Boyacá, Filadelfia, Pensilvania, 

Manzanares, Victoria, Villamaría, and Manizales 
C.  Professional 
B.1.  Active technician in the public administration 
B.2. Experience: two years of seniority or more 
B.3.  Gender: indistinct 
B.4.  Ethnic Roots: indistinct 
B.5.  Language: Spanish 
B.6.  Education: Bachelor's degree 
 
Table 3 shows the structure of the applied instrument. 

Table 3. Structure of the intervention instrument. 
Questi
on  
numb
er 

Question and descriptive 

Q1 Necessary elements on blockchain 
adoption intention  

Q2 Current conditions in the municipal 
administration for the intention of 
blockchain adoption 

Q3 Difference between blockchain and 
bitcoin 
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Q4 Infrastructure for Blockchain 
Q5 Services provided in the 

administration improve with blockchain 
Q6 Use of blockchain in municipal 

governments 
Q7 Intention as an official to adopt 

blockchain 
Q8 Intention of training to use blockchain 

in municipal administration 
Q9 General services improve with the 

intention of blockchain adoption in 
municipal administration 

Q10 Intentions for future blockchain 
adoption 

Q11 Citizen service improves with 
blockchain adoption intentions 

Q12 Future plans for blockchain adoption 
intentions in municipal administration 

Q13 Current minimum conditions for 
blockchain adoption in municipal 
administration 

Q14 Improvement of the process map of 
the municipal administration with the 
intention of adopting blockchain 

Q15 Trained staff for blockchain adoption 
intent 

Q16 Resources available in the municipal 
administration for blockchain adoption 
intentions 

Q17 City administration is ready for 
prototype adoption intent for blockchain 

Q18 Intention to adopt blockchain for the 
protection of user data in municipal 
administration 

Q19 Data security with the intention of 
blockchain adoption 

Q20 The intention of blockchain adoption 
generates trust in the citizens of a 
municipal council 

Q21 Intention to adopt blockchain 
improves efficiency of municipal 
administration 

Q22 Intention to adopt blockchain 
improves mayor's internal control office 

Q23 Intention to adopt blockchain is 
affected by low awareness of the 
technology in municipal administration 
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Q24 Designing pilot blog adoption 

intentions 
Q25 The adoption intention of blockchain 

makes the municipality a regional leader 
in technology 

Q26 The municipal development plan 
incorporates the intention to adopt 
blockchain 

Q27 The intention to adopt blockchain 
provides added value to the municipal 
administration 

 
This instrument was adapted from [54] to answer the questions, but focusing on decision 
making, professionals, and technicians. The instrument consists of twelve evaluation items 
with a Likert rating scale with five (5) response options: strongly disagree, disagree, 
somewhat agree, agree, and strongly agree. 

With a value scale from 1 to 5, where 1 corresponds to Strongly Disagree, 2 to 
Disagree, 3 to Somewhat Agree, 4 to Agree, and 5 to Strongly Agree. 

The sample size was set at 50 due to challenges in data collection, including the 
completion periods of municipal administration, the monitoring period of municipal 
development plans, and geographical differences that made responses difficult to obtain. 
For the development of the partial least squares structural equations (PLS-SEM) model, the 
normality of the variables was assessed using the Kolmogorov-Smirnov test, which 
indicated that variables Q1 to Q6 met the criterion with a significance level of p>0.05. 
However, the remaining variables did not pass the normality test. Therefore, the Lisrel 
software package employed a method to adjust the existing data through interpolations that 
align with the mean and standard deviation of a normal probability distribution, ensuring 
the validity of all variables in the PLS-SEM model through partial regression. 

It is important to note that 35% of the professionals who responded to the research 
instrument were appointed to professional positions in the municipalities where the data 
was collected. Additionally, 15% of the technicians had been appointed as a result of 
successfully passing competitive examinations for civil service positions in the 
participating municipalities.  

This indicates that they possess a certain degree of decision-making authority due to 
their specific knowledge and the nature of their employment relationship with municipal 
governments. In the case of office secretaries or managers, it is recognized that they have 
the authority to make decisions regarding the intention of adopting blockchain technology 
in their areas based on financial availability and knowledge. However, their relationship 
with the participating municipalities is based on free appointment and removal, which 
signifies positions of political appointments. This often results in a lack of continuity in 
their work.  

For this reason, the research focused its efforts on officials with continuity of 
employment through permanent appointments, in order to assess their intention to adopt 
blockchain technology in the processes of their area. For secretaries and managers, the 
study evaluated their capacity to assess and propose the adoption of blockchain technology 
in the medium and long term for their administrative processes. Finally, subsection 3.2 
outlines the design and control of variables, highlighting the role of the technological factor 
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within the TOE framework, Perceived Technological Volatility (PTV). This factor ensures 
that the proposed model incorporates a flexible component capable of adapting to future 
changes in blockchain technology for public administration. 

3.2 Design and control variables 

In T. Isobe et al. [97], there is an emphasis on the spectrum of variability regarding the 
evolution and obsolescence of technology, which renders it susceptible to replacement, thus 
instilling a perception of technological instability. Drawing from the technological 
convergence scale proposed by G.S Day et al. [98], the instrument integrates into the 
Perceived Technological Volatility (PTV) factor the construct suggested by G.C Moore et 
al. [99], which suggests that technological volatility should be evaluated through reflective 
consideration within the assessment instrument. 

4 Results and analysis 

The following section presents the results of the confirmatory factor analysis and structural 
equation model, obtained to validate the blockchain technology adoption model in public 
administration, supported by the TOE framework. The findings of the credential factor 
analysis (CFA) should be equal to or greater than 0.70 [100], to ensure a reliable model. 
Table 4 presents the results for each factor.  

Table 4. Summary of reliability analysis for each factor 

Factor Cronbac
h’s Alpha Item Extraction 

communality 

Item-
total 

correlation 
modified 

Cronbac
h's alpha if 

item is 
detached 

Compone
nt matrix 

1 
Behavioral 

Intention to 
Adopt 

Blockchain 
Technology 

0.975 

BI1 0.962 0.966 0.963 0.981 
BI2 0.923 0.931 0.968 0.961 
BI3 0.941 0.947 0.972 0.970 

BI4 0.951 0.956 0.962 0.975 

Factor Cronbac
h’s Alpha Item Extraction 

communality 

Item-
total 

correlation 
modified 

Cronbac
h's alpha if 

item is 
detached 

Compone
nt matrix 

1 

Perceived 
Lack of 

Technological 
Knowledge 

0.949 

PLT
K1 0.901 0.885 0.933 0.949 

PLT
K2 0.925 0.913 0.912 0.962 

PLT
K3 0.906 0.891 0.932 0.952 

Factor Cronbac
h’s Alpha Item Extraction 

communality 

Item-
total 

correlation 
modified 

Cronbac
h's alpha if 

item is 
detached 

Compone
nt matrix 

1 
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Perceived 
Network 

Enhancement 
0.686 

PNE
1 0.963 0.844 0.282 0.979 

PNE
2 0.964 0.840 0.289 0.979 

PNE
3 0.913 0.271 0.733 0.096 

PNE
4 0.911 0.225 0.742 0.047 

Factor Cronbac
h’s Alpha Item Extraction 

communality 

Item-
total 

correlation 
modified 

Cronbac
h's alpha if 

item is 
detached 

Compone
nt matrix 

1 

Perceived 
Interoperability 0.810 

PI1 0.665 0.672 0.768 0.815 
PI2 0.606 0.631 0.761 0.779 
PI3 0.613 0.584 0.795 0.783 
PI4 0.801 0.758 0.721 0.895 

Factors Cronbach
’s Alpha Item Extraction 

communality 

Item-
total 

correlation 
modified 

Cronbac
h's alpha if 

item is 
detached 

Compon
ent matrix 

1 

Perceived 
Technological 

Volatility 
0.784 

PTV
1 0.679 0.648 0.702 0.824 

PTV
2 0.731 0.690 0.676 0.855 

PTV
3 0.741 0.708 0.670 0.861 

PTV
4 0.288 0.343 0.833 0.537 

Factor Cronbach
’s Alpha Item Extraction 

communality 

Item-
total 

correlation 
modified 

Cronbac
h's alpha if 

item is 
detached 

Compon
ent matrix 

1 

Perceived Data 
Quality 0.899 

PDQ
1 0.736 0.748 0.880 0.858 

PDQ
2 0.730 0.743 0.889 0.854 

PDQ
3 0.857 0.855 0.842 0.925 

PDQ
4 0.779 0.780 0.869 0.883 

Factor Cronbach
’s Alpha Item Extraction 

communality 

Item-
total 

correlation 
modified 

Cronbac
h's alpha if 

item is 
detached 

Compon
ent matrix 

1 

Perceived 
Standardization 0.444 PSU

1 0.997 -0.006 0.664 -0.001 
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Uncertainty PSU

2 0.455 0.296 0.326 0.673 

PSU
3 0.837 0.519 0.191 0.910 

PSU
4 0.622 0.359 0.262 0.789 

 
As depicted in Table 4, the Behavioral Intention (BI) factor comprises 4 items labeled as 
BI1, BI2, BI3, BI4, which were assessed using Cronbach's alpha, yielding a value of 0.975. 
The communalities range from 0.923 to 0.962, indicating strong extraction values and 
confirming the factor’s high reliability. Eliminating any item did not enhance Cronbach’s 
alpha, as none of the suggested values surpassed the original Cronbach’s alpha for the BI 
factor. Likewise, the component matrix values, ranging from 0.961 to 0.981 and 
approaching 1, further support the reliability of these items in measuring the BI factor. 

The Perceived Lack of Technology Knowledge (PLTK) factor consists of 3 items 
designated as PLTK1, PLTK2, PLTK3, which underwent assessment using Cronbach's 
alpha, resulting in a value of 0.949. The communalities range from 0.901 to 0.925, 
signifying substantial extraction values for the items, thereby corroborating the high 
reliability of this factor. Eliminating any item did not enhance Cronbach’s alpha, as none of 
the suggested values surpassed the original Cronbach’s alpha for the PLTK factor. 
Moreover, the component matrix yields values between 0.949 and 0.962, indicating the 
reliability of the evaluated items for measuring the PLTK factor. 

The Perceived Network Enhancement (PNE) factor comprises 4 items denoted as 
PNE1, PNE2, PNE3, PNE4, assessed using Cronbach's alpha, resulting in a value of 0.686, 
indicating acceptable reliability. The communalities range from 0.911 to 0.963, reflecting 
high extraction values for the items, supporting the factor's reliability. To enhance the 
factor's reliability, it is recommended to eliminate item PNE4, which would yield a 
Cronbach’s alpha rate of 0.742. Furthermore, the component matrix yields values between 
0.047 and 0.979, indicating that PNE1 and PNE2 represent better reliability for the PNE 
factor. 

The Perceived Interoperability (PI) factor consists of 4 items labeled as PI1, PI2, 
PI3, PI4, assessed using Cronbach's alpha, resulting in a value of 0.810. The communalities 
range from 0.665 to 0.801, indicating moderate extraction values for the items, thereby 
supporting the factor's high reliability. Eliminating any item did not improve Cronbach’s 
alpha, as none of the suggested values surpassed the original Cronbach’s alpha for the PI 
factor. Additionally, the component matrix yields values between 0.779 and 0.895, 
indicating the reliability of the evaluated items for measuring the PI factor. 

The Perceived Technological Volatility (PTV) factor comprises 4 items denoted as 
PTV1, PTV2, PTV3, PTV4, assessed using Cronbach's alpha, resulting in a value of 0.784. 
The communalities range from 0.281 to 0.744, indicating moderate extraction values for the 
items, thereby supporting the factor's high reliability. To enhance the factor's reliability, it 
is recommended to eliminate item PTV4, which would yield a Cronbach’s alpha rate of 
0.833. Moreover, the component matrix yields values between 0.537 and 0.861, indicating 
that PTV2 and PTV factors represent better reliability for the PTV factor. 

The Perceived Data Quality (PDQ) factor consists of 4 items labeled as PDQ1, 
PDQ2, PDQ3, PDQ4, assessed using Cronbach's alpha, resulting in a value of 0.899. The 
communalities range from 0.730 to 0.857, indicating moderate extraction values for the 
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items, thereby supporting the factor's high reliability. Eliminating any item did not improve 
Cronbach’s alpha, as none of the suggested values surpassed the original Cronbach’s alpha 
for the PDQ factor. Furthermore, the component matrix yields values between 0.854 and 
0.925, indicating the reliability of the evaluated items for measuring the PDQ factor. 

The Perceived Standardization Uncertainty (PSU) factor comprises 4 items labeled 
as PSU1, PSU2, PSU3, PSU4, assessed using Cronbach’s alpha, resulting in a value of 
0.44, well below the acceptable threshold of 0.7, indicating the lowest reliability in the 
model. The communalities range from 0.455 to 0.997, reflecting low extraction values for 
the items, thereby supporting the factor's low reliability. To enhance the factor's reliability, 
it is recommended to eliminate item PSU1, which would yield a Cronbach’s alpha rate of 
0.664. However, for the development of the final model, none of the components of the 
PSU factor were removed as it was not possible to meet or exceed the acceptance threshold. 
Consequently, this is a limitation that should be addressed in future research. Moreover, the 
component matrix yields values between -0.001 and 0.910, indicating low reliability of the 
evaluated items for measuring the PSU factor. Table 5 displays the Kaiser-Meyer-Olkin 
sphericity test's KMO values. 

 
Table 5. Exploratory Factor Analysis of the Blockchain technology adoption scale in 

Public Administration [101] 

Reliability analysis by 
dimension 

Kaiser-
Meyer-
Olkin. 

Approximate 
Chi-square l 

S
ig. 

Cronbach'
s alpha 

N of 
elements 

Behavioral Intention to 
Adopt Blockchain 
Technology 

0.870 311.869  0.
00 0.975 4 

Perceived Lack of 
Technological Knowledge 0.771 143.487  0.

00 0.949 3 

Perceived Network 
Enhancement 0.511 146.049  0.

00 0.686 4 

Perceived 
Interoperability 0.741 81.332  0.

00 0.810 4 

Perceived Technological 
Volatility 0.675 68.794  0.

00 0.784 4 

Perceived Data Quality 0.823 123.401  0.
00 0.899 4 

Perceived 
Standardization 
Uncertainty 

0.504 38.289  0.
00 0.444 4 

Total scale      27 
 

Based on Table 5, the Behavioral Intention (BI) factor exhibits a Chi-square test statistic of 
311.869 with high significance, along with a KMO test value of 0.870, surpassing the 0.7 
threshold for confirmatory factor analysis. 

The Perceived Lack of Technology Knowledge (PLTK) factor presents a Chi-square 
test statistic of 143.487 with high significance, accompanied by a KMO test value of 0.771, 
exceeding the 0.7 threshold for confirmatory factor analysis. 
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The Perceived Network Enhancement (PNE) factor yielded a Chi-square test 

statistic of 146.049 with high statistical significance; however, its KMO test value was 
0.511, falling below the recommended threshold of 0.70. This suggests that further 
investigation is necessary to identify and address the factors limiting the adequacy of the 
confirmatory factor analysis. 

The Perceived Interoperability (PI) factor demonstrates a Chi-square test statistic of 
81.332 with high significance and a KMO test value of 0.741, surpassing the 0.7 threshold 
for confirmatory factor analysis. 

The Perceived Technological Volatility (PTV) factor presents a Chi-square test 
statistic of 68.794 with high significance, but obtains a KMO test value of 0.675, falling 
below the 0.7 threshold. Hence, a review is necessary to identify and rectify the causes 
impeding adequate confirmatory factor analysis. 

The Perceived Data Quality (PDQ) factor exhibits a Chi-square test statistic of 
123.401, with high significance, along with a KMO test value of 0.823, surpassing the 0.7 
threshold for confirmatory factor analysis. 

The Perceived Standardization Uncertainty (PSU) factor shows a Chi-square test 
statistic of 38.289 with high significance, yet obtains a KMO test value of 0.504, falling 
below the 0.7 threshold. As the PSU factor may not be well represented due to its low 
reliability, the expected positive relationship between PSU and PLTK loses strength and 
credibility. In subsection 4.1, the analysis of the validated model is conducted using partial 
least squares structural equation modeling (PLS-SEM). 

4.1 Model analysis 

The present study used LISREL 8.80 to analyze the data, from the construction of partial 
least squares structural equations (PLS-SEM) to the confirmatory factor analysis. 
Discriminant validity was employed to evaluate the proposed model. In [93] and [72-73], 
the patterns highlighted emphasized the goodness-of-fit indicators such as normed chi-
square, chi-square/degree of freedom, comparative fit index (CFI), not normed fit index 
(NNFI), goodness of fit index (GFI), independent (AIC). The root mean square error of 
approximation (RMSEA) was also used to measure the validity of the proposed model. The 
above are indicators of model estimation, as shown in Table 6. 

Table 6. Model indicators 

Goodness of fit 
Statistics  

S-Bᵪ² 91.4604 
g.l. 303 
CFI 1.000 
GFI 0.8785 

RMSEA 0.001 
NNFI 1.4017 
AIC 1046.2026 

 
Based on Table 6, the observed Chi-square test statistic of 91.4604 with 303 degrees of 
freedom reveals a GFI indicator of 0.8785, suggesting that the projected partial least 
squares structural equations (PLS-SEM) exhibits a good fit. Additionally, the RMSEA 
indicator of 0.001, which is lower than the significance value of 0.005, further confirms the 
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validity of the model. It is noteworthy that the correlation between items and factors of 
blockchain technology adoption in public administration should not exceed the square root 
of the average variance of items and factors. This is further supported by Cronbach’s alpha 
values, which are close to 0.7 for 5 out of the 7 factors of blockchain technology adoption. 
Figure 2 depicts the following. 

 

 

Figure 2: Proposed model path analysis. 
 

Based on Figure 2, it is evident that the correlation between the PNE and PLTK factors is 
positive, with a strong correlation value of 0.95221. Similarly, the correlation between the 
PI and PLTK factors is positive, indicating an adequate correlation with a value of 0.7664. 
Additionally, the correlation between the PTV and PLTK factors is positive, suggesting a 
moderate correlation with a value of 0.4916. Conversely, the correlation between the PSU 
and PLTK factors is positive but low, with a value of 0.4454. The correlation between the 
PSU and PDQ factors is strong, with a value of 0.9120, while the correlation between the 
PDQ and PLTK factors is too low, with a value of 0.09995. Finally, the correlation between 
PLTK and BI is strong, with a value of 0.99.  
 The high correlation between the PLTK and BI factors suggests the possible 
presence of collinearity between the two variables. In order to assess this, the Variance 
Inflation Factor (VIF) was calculated, resulting in a VIF value of 7.31. As this value is 
below the threshold of 10, it indicates moderate collinearity. This means that the correlation 
between the two variables is not significantly biased. However, for future research it is 
advisable to consider combining or eliminating variables or using regularization techniques, 
such as ridge regression to further reduce the VIF value for PLTK and BI, leading to a more 
stable model. 
 In addition, it is important to highlight that those future studies should aim for a 
larger sample size in order to increase the robustness of the proposed model. In the context 
of municipalities in Colombia, although technological knowledge of blockchain may 
currently be limited, this factor could serve as a motivator for adopting the technology in 
public administration, as it offers significant opportunities to improve administrative 
functions. 

Thus, the model moderately explains the relationships between PTV and PSU when 
correlated with the necessary knowledge of blockchain technology. Furthermore, the PDQ 
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factor shows no correlation with the PLTK factor, indicating that data quality is unrelated 
to blockchain knowledge. 

The weak correlation between PDQ, which represents a technological factor in the 
TOE framework, and PLTK, which represents an organizational factor in the TOE 
framework in the context of public administration, suggests that this hypothesis may not be 
appropriate for the public administration context in the proposed model. For future 
research, this hypothesis should be reconsidered, as it may be influenced by the open data 
policy and the technological infrastructure established by the Colombian National Data 
Policy, which is mandatory for public organizations. 

This requirement implies that the correlation between these factors is not critical for 
the model, as public organizations are already required to comply with national data quality 
protocols. Therefore, in future iterations of the proposed model, this correlation could be 
removed without negatively affecting the framework for blockchain adoption in public 
administration in Colombia. Consequently, decision makers responsible for implementing 
blockchain in public administration should prioritize enhancing the technical knowledge 
and training of public officials, rather than focusing on strengthening data quality protocols 
that are already well established. 

Similarly, in the study conducted by Kamarulzaman et al. [104], on the adoption 
framework of blockchain technology in public organizations in Malaysia, it is suggested 
that, within the TOE framework, data quality—defined as the transparency, integrity and 
immutability of data—is an organizational factor that positively influences the intention to 
adopt blockchain technology [105-106]. However, this hypothesis has not been validated in 
the context of Germany and Malaysia, nor does it explicitly address the specific focus of 
public administration. Furthermore, the study directly correlates data quality with 
blockchain adoption without considering the knowledge factor within public organizations. 

Lastly, knowledge of blockchain demonstrates a strong correlation with adoption 
intention, underscoring the necessity for a certain level of blockchain technology 
knowledge for its subsequent adoption in public administration. Table 7 displays the 
correlation matrix for the factors. 

Table 7. Correlation matrix of independent variables 
                  BI           PLTK        PNE         PI        PTV        PDQ    
       BI     1.0000 
     PLTK     1.0760   1.0000 
            (0.2639) 
              4.0769 
      PNE     1.1160     0.9521     1.0000 
            (0.2568)     (0.0993) 
              4.3459     9.5872 
       PI     0.9481     0.7664     0.8579     1.0000 
            (0.2726)    (0.1652)    (0.1357) 
              3.4779     4.6391     6.3208 
      PTV     0.4945   0.4916     0.4989     0.9249     1.0000 
               (0.2549)   (0.1840)  (0.1704)   (0.1439) 
               1.9402     2.6718     2.9284     6.4256 
      PDQ   0.0660     0.0995    0.1202     0.7357     0.9257     1.0000 
              (0.2746)   (0.2215)   (0.2090)   (0.1826)   (0.1356) 
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              0.2402     0.4491     0.5752     4.0281     6.8258 
      PSU  0.5468     0.4454     0.5144     0.9175     0.9347     0.9120 
            (0.2511)   (0.1870)    (0.1663)   (0.1424)   (0.1181)   (0.1350) 

                  2.1779     2.3819     3.0936     6.4418     7.9143     6.7548 
 

Based on Table 7, the correlation matrix of the partial least squares structural equation 
(PLS-SEM) model is presented, including correlation indicators, the student’s t-test 
statistic, and the reported error of variance (in parentheses). This table serves to 
complement the information shown in Figure 2.  

As can be seen in the coefficients in Figure 2 and the correlation matrix in Table 7, 
they are significant because they validate the adoption factors developed in the technical 
literature and in other models proposed for blockchain adoption intention in organizations. 
  For the present research, it is confirmed that the factors selected for the context of 
public administration, as a critique of the models proposed in the technical literature, 
demonstrate that the factors developed in other models also apply to the context of 
municipal administrations. This validates the qualitative factor studies developed in the 
context of software development industries within the TOE theory framework. The average 
variance extraction table is presented below in Table 8. 

Table 8. Component’s matrix 

 
Components 

1 2 3 4 5 6 
Age .56

5 
.626 .121 -.161 -.447 -.077 

BI1 .88
6 

-.264 -.126 .085 .212 .123 

BI2 .80
0 

-.190 -.236 .298 .033 .173 

BI3 .64
0 

-.655 .214 .063 .142 .116 

BI4 .70
7 

-.439 -.309 -.155 .248 -.030 

PLTK1 .77
9 

-.540 .078 -.163 -.102 .053 

PLTK2 .72
3 

-.625 .132 -.147 .097 .017 

PLTK3 .70
8 

-.306 -.006 .544 -.169 .174 

PNE1 .79
5 

-.574 .115 -.049 .018 .078 

PNE2 .86
7 

-.456 .131 -.079 .060 -.052 
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PNE3 .53

5 
.708 .264 -.194 -.201 .192 

PNE4 .47
5 

.556 .310 -.116 -.221 .445 

PI1 .62
8 

.041 -.480 .090 -.479 -.152 

PI2 .66
3 

.106 -.463 .049 -.189 -.365 

PI3 .41
6 

.642 .231 -.182 -.136 .247 

PI4 .78
7 

.291 .069 -.408 -.157 -.103 

PTV1 .12
8 

.743 -.601 .014 .132 -.035 

PTV2 .22
7 

.791 -.458 .057 .009 .186 

PTV3 .24
2 

.780 -.493 .098 .183 .015 

PTV4 .25
6 

.453 .338 .538 -.138 -.511 

PDQ1 .40
0 

.679 .361 .362 .016 -.275 

PDQ2 .32
4 

.496 -.359 .299 .439 .227 

PDQ3 .79
6 

.355 .302 .033 .284 -.066 

PDQ4 .60
2 

.245 .187 -.342 .441 -.390 

PSU1 -
.170 

-.110 .377 .794 .060 .126 

PSU2 -
.514 

.613 .254 -.289 .262 -.030 

PSU3 -
.057 

.864 .161 .051 .030 .197 

PSU4 .54
1 

.686 .303 .037 .248 -.034 

Based on Table 8, it is observed that the exploratory factor analysis, as an additional 
evaluation metric, yields 6 extracted components for grouping the factors in the 
measurement instrument, where the average extraction of variance is evaluated for each 
variable.  
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The positive symbol next to each variable gathered in the components indicates the 

appropriate placement of each variable within its corresponding component or group. This 
implies that, for each variable, the highest and positive value represents where it is best 
classified according to the exploratory factor analysis. Conversely, negative and small 
values indicate where each of the study variables or factors of blockchain adoption 
intention in public administration, for municipalities of categories 5 and 6 in Colombia, are 
not associated with a component or group. Figure 3 shows the result of the model 
developed in LISREL 8.0. 
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Figure 3: Path diagram obtained in Lisrel 8.0. 
 
The Path diagram in Figure 3 illustrates the relationships between the latent factors 
developed in the questionnaire, as explained in Table 2, and the observed factors. Each of 
the green lines represents the correlation between the observed and unobserved factors in 
the proposed model, along with their respective correlation values, measured through 
correlation coefficients and the value of R-squared for each equation. This validates the 
proposed conceptual models in the related works section, implying that the findings are 
significant, particularly for measurements in non-national but local administrations in 
Colombian category municipalities, far from the country’s main cities. 

5 Discussion and implications 

A new theoretical model for blockchain adoption in public administration has been 
proposed and empirically validated within the TOE framework, based on a case study 
conducted in 8 municipalities in Colombia. Unlike some prior studies, the TOE framework 
not only considers the use of cryptocurrencies but also encompasses applications like smart 
contracts [74-75]. According to K. Andersson et al. [109], ongoing economic development 
is prompting various organizations to research adoption models for diverse technologies 
such as blockchain. The TOE framework offers greater flexibility than UTAUT in defining 
the necessary factors for technology adoption [77-78]. 

H1. Perceived network enhancement (PNE) is positively associated with perceived 
lack of technology knowledge (PLTK): The first hypothesis of this research postulated a 
positive association between the PNE and PLTK factors. Indeed, the correlation revealed a 
strong value of 0.9521, signifying the crucial role of existing network architecture in 
municipal administrations regarding the required knowledge for blockchain technology 
adoption in public administration. This factor underscores the importance of adequate 
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networks in enabling blockchain adoption for citizen service delivery in public 
administration. 

H2. Perceived interoperability (PI) is positively associated with perceived lack of 
technology knowledge (PLTK): The second hypothesis of this investigation demonstrated a 
positive association between the PI and PLTK factors, with a correlation value of 0.7664. 
This suggests that faster interoperability with existing technology in public administration 
organization increases the likelihood of blockchain adoption by the public administration 
[44-45]. Regardless of organizational size or type, integrating blockchain technology into 
pre-existing infrastructure and technology architecture can facilitate its adoption in public 
administration. 

H3. Perceived technological volatility (PTV) is positively associated with perceived 
lack of technology knowledge (PLTK): The third hypothesis revealed a positive association 
between the PTV and PLTK factors, with a moderate correlation value of 0.4916. 
Municipal administrations seem to overlook the constant changes in technology within the 
PTV factor. Organizations tend not to adopt technology if they lack the necessary skills and 
abilities for adoption [112]. The moderate correlation may indicate a lack of understanding 
of technology, as suggested by Kamarulzaman et al. [59], were insufficient knowledge 
limits technological adoption. The volatility of blockchain technology requires careful 
attention to changes in hash functions, cryptographic functions, distributed consensus 
mechanisms, transactions, node networks, and programming languages [58]. 

H4. Perceived data quality (PDQ) is negatively associated with perceived lack of 
technology knowledge (PLTK): The fourth hypothesis showed a positive association 
between the PDQ and PLTK factors, but with a low correlation value of 0.09995. This 
suggests that, in public administration, there is no strong correlation between data quality 
and its importance in governance, and the requisite knowledge for blockchain technology 
adoption. References [80-81] and [58] have suggested that blockchain properties enhance 
data quality, yet this research indicates no such perception among public officials. Further 
research is needed to understand this result, as data quality does not emerge as a decisive 
factor for blockchain adoption in public administration. 

H5. Perceived Standardization Uncertainly (PSU) is positively associated with 
perceived lack of technology knowledge (PLTK): The fifth hypothesis displayed a positive 
association between the PSU and PLTK factors, with a moderate correlation value of 
0.4454. This contrasts with the proposal by Kitching et al. [115], suggesting that lack of 
standardization and uncertainty regarding technical challenges of technology diminishes 
organizational adoption capacity. This study indicates that PSU's moderate correlation in 
public administration offers greater flexibility regarding the requisite knowledge for 
blockchain adoption in the public sector. Hence, this factor is not a determining factor for 
blockchain adoption in public organizations. 

However, for the development of the final model, none of the components of the 
PSU factor were removed as it was not possible to meet or exceed the acceptance threshold. 
Consequently, this is a limitation that should be addressed in future research.  

As the PSU factor may not be well represented due to its low reliability, the 
expected positive relationship between PSU and PLTK loses strength and credibility. Even 
if the correlation coefficient or the statistical significance of the hypothesis appears 
acceptable, the low internal consistency of PSU casts doubts on the validity of the 
relationship, as it cannot be guaranteed that PSU is being measured accurately. In order to 
improve the measurement in the instrument, it is necessary to improve the clarity of the 
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uncertainty and definition of this factor to ensure that future measurements can robustly 
support the hypothesis and prevent the model from being compromised. This, of course, 
requires a larger sample size of officials and communities involved in the study. 

H6. Perceived lack of technology knowledge (PLTK) is positively associated with 
behavioral intention to adopt blockchain technology (BI): The sixth hypothesis 
demonstrated a strong positive association between the PLTK and BI factors, with a 
correlation value of 0.99. Municipal administrations, as public sector organizations, possess 
established capabilities and knowledge concerning information technologies, typically 
overseen by information systems offices. However, blockchain technology necessitates a 
deeper level of specialization for adoption. This result reflects that as municipal 
administrations become more knowledgeable about blockchain details and properties, 
adoption becomes easier. 
 The high correlation between the PLTK and BI factors suggests the possible 
presence of collinearity between the two variables. In order to assess this, the Variance 
Inflation Factor (VIF) was calculated, resulting in a VIF value of 7.31. As this value is 
below the threshold of 10, it indicates moderate collinearity. This means that the correlation 
between the two variables is not significantly biased. However, for future research it is 
advisable to consider combining or eliminating variables or using regularization techniques 
such as ridge regression to further reduce the VIF value for PLTK and BI, leading to a more 
stable model. 
 In addition, the small sample size affects the collinearity between the two variables 
presented in the model. This highlights the need for future research to validate the model in 
a broader context, with a greater number of municipalities across Colombia and a 
significantly larger sample size. 

H7. Perceived standardization uncertainty (PSU) is positively associated with 
perceived data quality (PDQ): The seventh hypothesis revealed a strong positive 
association between the PSU and PDQ factors, with a correlation value of 0.9120. This 
aligns with [115], indicating that lack of standardization and uncertainty about technical 
challenges reduces organizational adoption capacity. This study indicates that PSU’s 
moderate correlation in public administration corroborates findings by [80-81] and [58], 
highlighting blockchain technology’s advantages in terms of both input and output data 
quality. Therefore, in the context of public administration, data quality and adherence to 
blockchain properties positively influence standardization uncertainty during blockchain 
use in public service delivery.  

Finally, recognizing that interoperability positively correlates with the behavioral 
intention to adopt blockchain should encourage local municipal administrations with non-
interoperable technology infrastructures to prioritize the development of interoperability. If 
existing legacy infrastructure cannot be modified to achieve interoperability, these 
administrations should emphasize interoperability when developing or procuring new 
technology solutions. Public administrations can also enhance the agility of their 
technology solutions to facilitate easier adaptation. Additionally, blockchain consultancies 
can promote their blockchain products as a means to mediate interoperability and facilitate 
connections with other organizations. In some cases, blockchain technology itself can drive 
interoperability. Municipalities should not only assess their own technology infrastructure 
but also consider interoperability factors from vendors, partners, and other external 
organizations. 
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Several theoretical contributions have been validated by this research. Within the 

TOE framework, a new theoretical model of the factors influencing the intention to adopt 
blockchain technology in public administration in Colombia has been developed and 
empirically tested. The model is a novel contribution as it presents a holistic perspective of 
blockchain adoption intention in public administration, instead of focusing on single 
function or feature adoption intention studies, typical of blockchain technology’s required 
technological infrastructure. Furthermore, the model emerges at a critical time, as public 
administrations, especially local administrations in municipalities distant from the 
country’s major cities, are beginning to investigate blockchain technology on a larger scale, 
and the blockchain market is expected to expand significantly in the next decade.  

The generic nature of the TOE model provides a high degree of freedom to 
determine, categorize, and organize various factors, proving suitable for investigating new 
essential adoption factors. The results also demonstrate the TOE approach’s capability to 
provide specific and innovative influencing factors compared to standard factors from other 
acceptance theories, such as the TAM model. The TOE approach shows similar strength in 
its high flexibility. 

The new adoption intention model contains seven factors, six of which were found 
to significantly influence public administration’s behavioral intention to adopt blockchain 
technology: two drivers and four barriers. The findings support and validate various factors 
influencing blockchain adoption intention, including perceived interoperability, perceived 
data quality, perceived lack of technological knowledge, perceived regulatory uncertainty, 
perceived standardization uncertainty, and perceived technological volatility.  

Additionally, we contribute one novel factor. Perceived technological volatility 
represents a novel contribution in two ways. First, a new empirically validated scale was 
developed to measure an organization’s perceptions of a technology’s volatility. This 
allows future researchers to use the scale directly or adapt it for their own adoption context. 
The framework and novel adoption factor extend the existing literature on technological 
adoption, specifically blockchain adoption intention, and the literature on blockchain 
technology in general. 

Furthermore, the sample used to collect data is unique within the blockchain 
adoption literature. Unlike most previous research, which focuses on a single sector or 
centralized national-level municipal administrations and samples non-adopters, this study 
profiles municipal administration officials from municipalities distant from Colombia’s 
major cities. 

Despite its theoretical and managerial implications, this research has some 
limitations that lay the groundwork for future investigations. 

Firstly, this research focused on municipal administrations in Colombia distant from 
the country’s major cities. The research could uncover blockchain technology adoption 
factors with a sample that represents a broader geographic distribution to achieve greater 
generalization and a more representative sample size. Future research could empirically 
validate blockchain adoption factors with a larger sample of Colombia’s public 
administration, involving a greater number of participants and municipalities.  

For blockchain adoption intention research, a simultaneous comparison of different 
acceptance —considering both the direct effects of factors and standardized model 
structures—could generate interesting insights into model quality, success factors in 
relation to advantages, and disadvantages of comparison [116]. 
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Secondly, this research hypothesized direct relationships between background 

adoption factors and dependent variables. This was done to create a theoretical foundation 
upon which other relationships can be investigated. Future research could analyze the 
model differently to identify possible moderating or mediating effects. For example, 
perceived data quality might have a moderating effect on perceived interoperability. The 
more relationships are discovered, the better our understanding of blockchain technology 
adoption intention in the public sector. Similar to Kamble et al. [43], TOE factors could be 
integrated into other adoption models or other innovation adoption theories, as suggested 
by Baker et al. [37]. 

Future research could also conduct in-depth case studies to understand how local 
public administrations face and overcome barriers hindering blockchain adoption. For 
instance, [72] conducted such an analysis for four barriers in blockchain adoption journeys. 
The barriers identified in this research—perceived technological volatility and perceived 
lack of technological knowledge—provide new opportunities to analyze how organizations 
cope with adopting blockchain. 

A final avenue for future research could be to conduct a longitudinal study 
considering how the landscape of adoption intention changes over time. Blockchain 
technology is developing rapidly, meaning current technology and factors could change or 
new ones could emerge as blockchain matures. The study could capture these changes. 
Additionally, a study on blockchain adoption intention in public administration would shed 
new light on post adoption behavior and provide a more holistic picture of the technology 
adoption intention phenomenon. 

6 Conclusions 

Globally, there has been a surge of interest in blockchain technology across various 
economic sectors, highlighting the growing importance of blockchain adoption, particularly 
in public administration, to the academic community. This study employed two quantitative 
research techniques: partial least squares structural equations (PLS-SEM) and confirmatory 
factor analysis (CFA), which together validated the proposed model with factors 
established in previous studies and predicted adoption in public administration. A case 
study was conducted in 8 municipalities of the third and fourth categories in Colombia. 
 To achieve this, an instrument of 27 questions was used, evaluating 7 factors 
selected from existing literature and proposed models, tailored to propose a new conceptual 
model for public administration. The data collected involved officials from 8 municipal 
administrations, with 50 out of 127 respondents, representing a response rate of 39%. 
 The conceptual model showed that 5 factors exhibited a strong correlation with the 
PLTK factor, which refers to knowledge of blockchain technology for adoption in public 
administration. In addition, the PTV and PDQ factors showed correlations that warrant 
further investigation to validate their behavior in the proposed model. Similarly, the factors 
PDQ and PLTK show the lowest level of correlation, indicating that the lack of technical 
knowledge about blockchain technology is not directly related to data quality. Moreover, 
the factor PSU exhibits the lowest degree of reliability, which may affect the perception of 
uncertainty in the proposed model. In addition, the high degree of correlation between the 
PLTK and BI factors is influenced by moderate collinearity. 
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 This research provides a conceptual model that contributes to the theoretical 
development of blockchain adoption in public management, highlighting the importance of 
technological, organizational and environmental factors within the TOE framework. In 
addition, it provides empirical evidence on the intention to adopt blockchain in Colombian 
municipalities, representing a significant contribution to the formulation of public policies 
and the design of adoption strategies for blockchain technology in public administration. 
 The study has some significant limitations, such as a small sample size and the 
limited familiarity of municipal officials with blockchain technology. In addition, the 
research was conducted in third and fourth category municipalities, which may limit the 
generalizability of the findings to broader contexts. Differences between third- and fourth-
category municipalities and capital cities further highlight the need to establish uniform 
criteria for all municipalities included in the study. 
 It is recommended that future research validates the proposed model in a broader 
context, including a larger number of municipalities and an increased sample size. The 
majority of municipalities should fall into the same categories and have similar 
geographical regions to ensure consistency within the Colombian context. Additionally, it 
is suggested to explore how blockchain adoption can contribute to specific areas of public 
administration, such as the management of public services, treasury, and education, through 
blockchain adoption models, pilot projects, and further case studies. Moreover, the results 
of this research suggest that future research should validate the framework within the 
design of public technology policies in regions where, based on installed capacity and 
training in blockchain technology, there may be an intention to adopt it in pilot projects in 
different areas of municipal administration. 

7 Declaration of competing interest 

We hereby affirm that we have no significant competing interests, whether financial or non-
financial, professional, or personal, that could influence the impartial and comprehensive 
presentation of the work detailed in this manuscript. 

8 Funding  

This research was funded by the Allocation for Science, Technology, and Innovation of the 
Colombian General Royalties System through the project “Formation of High-Level 
Human Capital, University of Caldas” (code BPIN 2019000100035). 

9 Authors’ contribution 

J. W. Sánchez-Obando: Methodology and manuscript writing. L. F. Castillo-Ossa: 
Leadership, results analysis, and conclusions. N. D. Duque-Méndez: Style refinement and 
software support. 

http://www.doi.org/10.17533/udea.redin.20250884


Revista Facultad de Ingeniería, Universidad de Antioquia, Sep. 2025 

J. W. Sánchez-Obando et al.; Revista Facultad de Ingeniería, Sep. 2025. Available: https://www.doi.org/10.17533/udea.redin.20250884 

 
10 Data availability statement 

The authors confirm that the data supporting the findings of this study are available within 
the article [and/or] its supplementary materials. 

References 

[1] W. Serrano, “Digital Systems in Smart City and Infrastructure: Digital as a Service,” 
SMART CITIES, vol. 1, no. 1, pp. 134–154, 2018, doi: 10.3390/smartcities1010008. 

[2] S. Nakamoto, “Bitcoin: A Peer-to-Peer Electronic Cash System”, Accessed: Nov. 06, 
2021. [Online]. Available: www.bitcoin.org 

[3] V. Buterin, “A next-generation smart contract and decentralized application 
platform,” white Pap., vol. 3, no. 37, pp. 1–2, 2014. 

[4] E. Androulaki et al., “Hyperledger fabric: a distributed operating system for 
permissioned blockchains,” in Proceedings of the thirteenth EuroSys conference, 
2018, pp. 1–15. 

[5] A. Yasin and L. Liu, “An online identity and smart contract management system,” in 
2016 IEEE 40th Annual Computer Software and Applications Conference 
(COMPSAC), 2016, vol. 2, pp. 192–198. 

[6] A. Benlian, W. J. Kettinger, A. Sunyaev, T. J. Winkler, and G. Editors, “The 
transformative value of cloud computing: a decoupling, platformization, and 
recombination theoretical framework,” J. Manag. Inf. Syst., vol. 35, no. 3, pp. 719–
739, 2018. 

[7] D. Tapscott and J. Euchner, “Blockchain and the Internet of Value: An Interview 
with Don Tapscott Don Tapscott talks with Jim Euchner about blockchain, the 
Internet of value, and the next Internet revolution.,” Res. Manag., vol. 62, no. 1, pp. 
12–19, 2019. 

[8] J. Angelis and E. R. Da Silva, “Blockchain adoption: A value driver perspective,” 
Bus. Horiz., vol. 62, no. 3, pp. 307–314, 2019. 

[9] C. Santana and L. Albareda, “Blockchain and the emergence of Decentralized 
Autonomous Organizations (DAOs): An integrative model and research agenda,” 
Technol. Forecast. Soc. Change, vol. 182, p. 121806, 2022. 

[10] E. Tan, S. Mahula, and J. Crompvoets, “Blockchain governance in the public sector: 
A conceptual framework for public management,” Gov. Inf. Q., vol. 39, no. 1, p. 
101625, 2022, doi: https://doi.org/10.1016/j.giq.2021.101625. 

[11] M. Van Rijmenam, J. Schweitzer, and M.-A. Williams, “A distributed future: How 
blockchain affects strategic management, organisation design & governance,” in 
Academy of Management Proceedings, 2017, vol. 2017, no. 1, p. 14807. 

[12] D. Cagigas, J. Clifton, D. Díaz-Fuentes, M. Fernández-Gutiérrez, J. Echevarría-
Cuenca, and C. Gilsanz-Gómez, “Explaining public officials’ opinions on blockchain 
adoption: a vignette experiment,” Policy Soc., vol. 41, no. 3, pp. 343–357, 2022. 

[13] S. Paladini, E. Yerushalmi, and I. Castellucci, “Public Governance of the Blockchain 
Revolution and Its Implications for Social Finance: A Comparative Analysis,” Innov. 
Soc. Financ. …, 2021, doi: 10.1007/978-3-030-72535-8_14. 

[14] B. Rukanova et al., “Public value creation through voluntary business to government 
information sharing enabled by digital infrastructure innovations: a framework for 

http://www.doi.org/10.17533/udea.redin.20250884


Revista Facultad de Ingeniería, Universidad de Antioquia, Sep. 2025 

J. W. Sánchez-Obando et al.; Revista Facultad de Ingeniería, Sep. 2025. Available: https://www.doi.org/10.17533/udea.redin.20250884 

 
analysis,” Gov. Inf. Q., vol. 40, no. 2, p. 101786, 2023. 

[15] A. Shahaab, I. A. Khan, R. Maude, C. Hewage, and Y. Wang, “Public service 
operational efficiency and blockchain – A case study of Companies House, UK,” 
Gov. Inf. Q., vol. 40, no. 1, p. 101759, 2023, doi: 
https://doi.org/10.1016/j.giq.2022.101759. 

[16] S. Ølnes, J. Ubacht, and M. Janssen, “Blockchain in government: Benefits and 
implications of distributed ledger technology for information sharing,” Government 
Information Quarterly, vol. 34, no. 3. Elsevier, pp. 355–364, 2017. 

[17] A. Upadhyay, S. Mukhuty, V. Kumar, and Y. Kazancoglu, “Blockchain technology 
and the circular economy: Implications for sustainability and social responsibility,” 
J. Clean. Prod., vol. 293, 2021, doi: 10.1016/j.jclepro.2021.126130. 

[18] A. Rot, M. Sobińska, M. Hernes, and B. Franczyk, “Digital transformation of public 
administration through blockchain technology,” Towar. Ind. 4.0—current challenges 
Inf. Syst., pp. 111–126, 2020. 

[19] M. C. Castillo and I. N. Corti, “The Use of Blockchain in Public Administration: A 
Transformative Tool for a More Sustainable Future BT  - An Agenda for Sustainable 
Development Research,” W. Leal Filho, A. L. Salvia, and C. R. Portela de 
Vasconcelos, Eds. Cham: Springer Nature Switzerland, 2024, pp. 231–246. doi: 
10.1007/978-3-031-65909-6_14. 

[20] P. Xanthopoulou, I. Antoniadis, and V. Saprikis, “Digital reforms in the Greek 
public sector: using block chain technologies and social media for open governance 
and value creation,” Int. Rev. Public Nonprofit Mark., vol. 21, no. 3, pp. 757–787, 
2024, doi: 10.1007/s12208-024-00402-z. 

[21] S. F. Wamba, S.-L. Wamba-Taguimdje, Q. Lu, and M. M. Queiroz, “How emerging 
technologies can solve critical issues in organizational operations: An analysis of 
blockchain-driven projects in the public sector,” Gov. Inf. Q., vol. 41, no. 1, p. 
101912, 2024. 

[22] E. Shava and C. Hofisi, “Challenges and opportunities for public administration in 
the fourth industrial revolution,” African J. Public Aff., vol. 9, no. 9, pp. 203–215, 
2017. 

[23] R. Beck, M. Avital, M. Rossi, and J. B. Thatcher, “Blockchain technology in 
business and information systems research,” Business & information systems 
engineering, vol. 59, no. 6. Springer, pp. 381–384, 2017. 

[24] L. T. de Alcântara, E. A. S. Rodrigues, D. V. de Lima, and A. Nunes, “Uso da 
tecnologia Blockchain como instrumento de governança eletrônica no setor público,” 
2019. 

[25] M. Janssen, V. Weerakkody, E. Ismagilova, U. Sivarajah, and Z. Irani, “A 
framework for analysing blockchain technology adoption: Integrating institutional, 
market and technical factors,” Int. J. Inf. Manage., vol. 50, pp. 302–309, 2020, doi: 
https://doi.org/10.1016/j.ijinfomgt.2019.08.012. 

[26] L. Atzori, A. Iera, and G. Morabito, “Understanding the Internet of Things: 
definition, potentials, and societal role of a fast evolving paradigm,” Ad Hoc 
Networks, vol. 56, pp. 122–140, 2017. 

[27] R. Palumbo, M. F. Manesh, M. M. Pellegrini, A. Caputo, and G. Flamini, 
“Organizing a sustainable smart urban ecosystem: Perspectives and insights from a 
bibliometric analysis and literature review,” J. Clean. Prod., vol. 297, 2021, doi: 
10.1016/j.jclepro.2021.126622. 

http://www.doi.org/10.17533/udea.redin.20250884


Revista Facultad de Ingeniería, Universidad de Antioquia, Sep. 2025 

J. W. Sánchez-Obando et al.; Revista Facultad de Ingeniería, Sep. 2025. Available: https://www.doi.org/10.17533/udea.redin.20250884 

 
[28] W. Li, J. Wu, J. Cao, N. Chen, Q. Zhang, and R. Buyya, “Blockchain-based trust 

management in cloud computing systems: a taxonomy, review and future 
directions,” J. CLOUD Comput. Syst. Appl., vol. 10, no. 1, Jun. 2021, doi: 
10.1186/s13677-021-00247-5. 

[29] Y. Pan, F. Froese, N. Liu, Y. Hu, and M. Ye, “The adoption of artificial intelligence 
in employee recruitment: The influence of contextual factors,” Int. J. Hum. Resour. 
Manag., vol. 33, no. 6, pp. 1125–1147, 2022. 

[30] J. P. Wisdom, K. H. B. Chor, K. E. Hoagwood, and S. M. Horwitz, “Innovation 
adoption: a review of theories and constructs,” Adm. Policy Ment. Heal. Ment. Heal. 
Serv. Res., vol. 41, pp. 480–502, 2014. 

[31] J. Dedrick and J. West, “Why firms adopt open source platforms: a grounded theory 
of innovation and standards adoption,” in Proceedings of the workshop on standard 
making: A critical research frontier for information systems, 2003, pp. 236–257. 

[32] C.-Y. Chiu, S. Chen, and C.-L. Chen, “An integrated perspective of TOE framework 
and innovation diffusion in broadband mobile applications adoption by enterprises,” 
Int. J. Manag. Econ. Soc. Sci., vol. 6, no. 1, pp. 14–39, 2017. 

[33] B. Ramdani, P. Kawalek, and O. Lorenzo, “Predicting SMEs’ adoption of enterprise 
systems,” J. Enterp. Inf. Manag., vol. 22, no. 1/2, pp. 10–24, 2009. 

[34] M. I. Al-Zoubi, “Predicting EBusiness adoption through integrating the constructs of 
the rogers’s diffusion of innovation theory combined with technology-organization-
environment model,” Int. J. Adv. Comput. Res., vol. 3, no. 4, p. 63, 2013. 

[35] F. Ullah, S. Qayyum, M. J. Thaheem, F. Al-Turjman, and S. M. E. Sepasgozar, 
“Risk management in sustainable smart cities governance: A TOE framework,” 
Technol. Forecast. Soc. Change, vol. 167, 2021, doi: 
10.1016/j.techfore.2021.120743. 

[36] F. W. Singeh, A. Abrizah, and K. Kiran, “Bringing the digital library success factors 
into the realm of the technology-organization-environment framework,” Electron. 
Libr., vol. 38, no. 3, pp. 659–675, 2020. 

[37] J. Baker, “The technology–organization–environment framework,” Inf. Syst. Theory 
Explain. Predict. Our Digit. Soc. Vol. 1, pp. 231–245, 2012. 

[38] F. Koster and H. Borgman, “New kid on the block! Understanding blockchain 
adoption in the public sector,” 2020. 

[39] T. Clohessy and T. Acton, “Investigating the influence of organizational factors on 
blockchain adoption: An innovation theory perspective,” Ind. Manag. Data Syst., 
vol. 119, no. 7, pp. 1457–1491, 2019. 

[40] L. G. Tornatzky, M. Fleischer, and A. K. Chakrabarti, Processes of technological 
innovation. Lexington books, 1990. 

[41] F. R. Batubara, J. Ubacht, and M. Janssen, “Challenges of blockchain technology 
adoption for e-government: a systematic literature review,” in Proceedings of the 
19th annual international conference on digital government research: governance in 
the data age, 2018, pp. 1–9. 

[42] S. S. Kamble, A. Gunasekaran, A. Ghadge, and R. Raut, “A performance 
measurement system for industry 4.0 enabled smart manufacturing system in 
SMMEs- A review and empirical investigation,” Int. J. Prod. Econ., vol. 229, 2020, 
doi: 10.1016/j.ijpe.2020.107853. 

[43] S. S. Kamble, A. Gunasekaran, V. Kumar, A. Belhadi, and C. Foropon, “A machine 
learning based approach for predicting blockchain adoption in supply Chain,” 

http://www.doi.org/10.17533/udea.redin.20250884


Revista Facultad de Ingeniería, Universidad de Antioquia, Sep. 2025 

J. W. Sánchez-Obando et al.; Revista Facultad de Ingeniería, Sep. 2025. Available: https://www.doi.org/10.17533/udea.redin.20250884 

 
Technol. Forecast. Soc. Change, vol. 163, 2021, doi: 
10.1016/j.techfore.2020.120465. 

[44] N. Kostrikova, “Assessment of Blockchain Technology Adoption Factors and 
Scenarios Within the Economy of Latvia,” 5th International Conference on Smart 
City Applications, SCA 2020, vol. 183. Springer Science and Business Media 
Deutschland GmbH, Latvia University of Life Sciences and Technologies, Liela 
Street 2, Jelgava, 3001, Latvia, pp. 714–729, 2021. doi: 10.1007/978-3-030-66840-
2_54. 

[45] M. Chuttur, “Overview of the technology acceptance model: Origins, developments 
and future directions,” 2009. 

[46] M. A. Hameed, S. Counsell, and S. Swift, “A conceptual model for the process of IT 
innovation adoption in organizations,” J. Eng. Technol. Manag., vol. 29, no. 3, pp. 
358–390, 2012. 

[47] F. D. Davis, R. P. Bagozzi, and P. R. Warshaw, “User acceptance of computer 
technology: A comparison of two theoretical models,” Manage. Sci., vol. 35, no. 8, 
pp. 982–1003, 1989. 

[48] S. Almekhlafi and N. Al-Shaibany, “The literature review of blockchain adoption,” 
Asian J. Res. Comput. Sci., vol. 7, no. 2, pp. 29–50, 2021. 

[49] S. Y. Yousafzai, G. R. Foxall, and J. G. Pallister, “Technology acceptance: a 
meta‐analysis of the TAM: Part 1,” J. Model. Manag., vol. 2, no. 3, pp. 251–280, 
2007. 

[50] M. J. Moon and D. F. Norris, “Does managerial orientation matter? The adoption of 
reinventing government and e‐government at the municipal level,” Inf. Syst. J., vol. 
15, no. 1, pp. 43–60, 2005. 

[51] T. Clohessy, T. Acton, R. Godfrey, and M. Houston, “… factors that influence the 
Blockchain adoption in Ireland: A study by JE Cairnes School of Business & 
Economics in association with the Blockchain ….” National University of Ireland 
…, 2018. 

[52] M. Dehghani, R. W. Kennedy, A. Mashatan, A. Rese, and D. Karavidas, “High 
interest, low adoption. A mixed-method investigation into the factors influencing 
organisational adoption of blockchain technology,” J. Bus. Res., vol. 149, pp. 393–
411, 2022. 

[53] M. S. Kamarulzaman, N. H. Hassan, N. A. A. Bakar, N. Maarop, G. A.-L. N. Samy, 
and N. Aziz, “Factors Influencing Blockchain Adoption in Government 
Organization : A Proposed Framework,” in Proceedings - International Conference 
on Computer and Information Sciences: Sustaining Tomorrow with Digital 
Innovation, ICCOINS 2021, 2021, pp. 366–371. doi: 
10.1109/ICCOINS49721.2021.9497196. 

[54] A. Al-Ashmori et al., “Classifications of Sustainable Factors in Blockchain 
Adoption: A Literature Review and Bibliometric Analysis,” Sustain., vol. 14, no. 9, 
2022, doi: 10.3390/su14095176. 

[55] F. De Matteis, M. Angelelli, F. Striani, and A. Corallo, “Managerial implications of 
blockchains in the public sector: elements for the development of a conceptual 
framework for innovation,” J. Manag. Gov., 2024, doi: 10.1007/s10997-024-09724-
w. 

[56] B. W. Barnes III and B. Xiao, “Organizational adoption of blockchain technology: 
an ecosystem perspective,” 2019. 

http://www.doi.org/10.17533/udea.redin.20250884


Revista Facultad de Ingeniería, Universidad de Antioquia, Sep. 2025 

J. W. Sánchez-Obando et al.; Revista Facultad de Ingeniería, Sep. 2025. Available: https://www.doi.org/10.17533/udea.redin.20250884 

 
[57] P. I. XANTHOPOULOU, I. ANTONIADIS, and V. SAPRIKIS, “Blockchain 

Adoption in Public Sector: A Value-Driven Approach,” Commun. Int. Proc., 2023. 
[58] A. Narayanan, J. Bonneau, E. Felten, A. Miller, and S. Goldfeder, Bitcoin and 

cryptocurrency technologies: a comprehensive introduction. Princeton University 
Press, 2016. 

[59] L. Hughes, Y. K. Dwivedi, S. K. Misra, N. P. Rana, V. Raghavan, and V. Akella, 
“Blockchain research, practice and policy: Applications, benefits, limitations, 
emerging research themes and research agenda,” Int. J. Inf. Manage., vol. 49, pp. 
114–129, 2019, doi: 10.1016/j.ijinfomgt.2019.02.005. 

[60] J. Y. L. Thong, “An integrated model of information systems adoption in small 
businesses,” J. Manag. Inf. Syst., vol. 15, no. 4, pp. 187–214, 1999. 

[61] S. Malik, M. Chadhar, S. Vatanasakdakul, and M. Chetty, “Factors affecting the 
organizational adoption of blockchain technology: Extending the technology–
organization–environment (TOE) framework in the Australian context,” 
Sustainability, vol. 13, no. 16, p. 9404, 2021. 

[62] W. J. Gordon and C. Catalini, “Blockchain technology for healthcare: facilitating the 
transition to patient-driven interoperability,” Comput. Struct. Biotechnol. J., vol. 16, 
pp. 224–230, 2018. 

[63] C. Ranganathan, T. S. H. Teo, and J. Dhaliwal, “Web-enabled supply chain 
management: Key antecedents and performance impacts,” Int. J. Inf. Manage., vol. 
31, no. 6, pp. 533–545, 2011. 

[64] P. Y. K. Chau and K. Y. Tam, “Factors affecting the adoption of open systems: an 
exploratory study,” MIS Q., pp. 1–24, 1997. 

[65] M. Lustenberger, S. Malešević, and F. Spychiger, “Ecosystem readiness: Blockchain 
adoption is driven externally,” Front. Blockchain, vol. 4, p. 720454, 2021. 

[66] A. N. Mishra, P. Konana, and A. Barua, “Antecedents and consequences of internet 
use in procurement: an empirical investigation of US manufacturing firms,” Inf. Syst. 
Res., vol. 18, no. 1, pp. 103–120, 2007. 

[67] Z. Moezkarimi, F. Abdollahei, and A. Arabsorkhi, “Proposing a framework for 
evaluating the blockchain platform,” in 2019 5th International Conference on Web 
Research (ICWR), 2019, pp. 152–160. 

[68] D. Choi, C. Y. Chung, T. Seyha, and J. Young, “Factors affecting organizations’ 
resistance to the adoption of blockchain technology in supply networks,” 
Sustainability, vol. 12, no. 21, p. 8882, 2020. 

[69] Y.-M. Cheng, “What drives nurses’ blended e-learning continuance intention?,” J. 
Educ. Technol. Soc., vol. 17, no. 4, pp. 203–215, 2014. 

[70] M. K. Daradkeh, “Determinants of visual analytics adoption in organizations: 
Knowledge discovery through content analysis of online evaluation reviews,” Inf. 
Technol. People, vol. 32, no. 3, pp. 668–695, 2019. 

[71] A. Babaei, M. Khedmati, M. R. A. Jokar, and E. B. Tirkolaee, “Product tracing or 
component tracing? Blockchain adoption in a two-echelon supply chain 
management,” Comput. Ind. Eng., vol. 200, p. 110789, 2025. 

[72] M. C. Lacity, “Addressing key challenges to making enterprise blockchain 
applications a reality,” MIS Q. Exec., vol. 17, no. 3, pp. 201–222, 2018. 

[73] S.-H. Jang, “An empirical study on the factors influencing RFID adoption and 
implementation,” Manage. Rev., vol. 5, pp. 55–73, 2010. 

[74] C. Cappiello, M. Comuzzi, F. Daniel, and G. Meroni, “Data quality control in 

http://www.doi.org/10.17533/udea.redin.20250884


Revista Facultad de Ingeniería, Universidad de Antioquia, Sep. 2025 

J. W. Sánchez-Obando et al.; Revista Facultad de Ingeniería, Sep. 2025. Available: https://www.doi.org/10.17533/udea.redin.20250884 

 
blockchain applications,” in International Conference on Business Process 
Management, 2019, pp. 166–181. 

[75] A. Singh, V. Kumar, P. Verma, and J. Kandasamy, “Identification and severity 
assessment of challenges in the adoption of industry 4.0 in Indian construction 
industry,” Asia Pacific Manag. Rev., 2022, doi: 10.1016/j.apmrv.2022.10.007. 

[76] T. Hubenova, J. P. Lindeque, and M. K. Peter, “Explaining the non-adoption of 
blockchain technology in global value chains: a micro-foundational perspective,” J. 
Ind. Bus. Econ., vol. 51, no. 2, pp. 397–429, 2024, doi: 10.1007/s40812-023-00296-
8. 

[77] Y.-M. Cheng, “Extending the expectation-confirmation model with quality and flow 
to explore nurses’ continued blended e-learning intention,” Inf. Technol. People, vol. 
27, no. 3, pp. 230–258, 2014. 

[78] W. H. DeLone and E. R. McLean, “Information systems success: The quest for the 
dependent variable,” Inf. Syst. Res., vol. 3, no. 1, pp. 60–95, 1992. 

[79] Y. Naudet, T. Latour, W. Guedria, and D. Chen, “Towards a systemic formalisation 
of interoperability,” Comput. Ind., vol. 61, no. 2, pp. 176–185, 2010. 

[80] T.-C. Lin, C.-C. Tsai, C. S. Chai, and M.-H. Lee, “Identifying science teachers’ 
perceptions of technological pedagogical and content knowledge (TPACK),” J. Sci. 
Educ. Technol., vol. 22, pp. 325–336, 2013. 

[81] Y. Jiang et al., “Culture as Context: A Five-Country Study of Discretionary Green 
Workplace Behavior,” Organ. Environ., 2022, doi: 10.1177/10860266221104039. 

[82] S. Malik, M. Chadhar, M. Chetty, and S. Vatanasakdakul, “Adoption of Blockchain 
Technology: Exploring the Factors Affecting Organizational Decision,” Hum. 
Behav. Emerg. Technol., vol. 2022, no. 1, p. 7320526, 2022. 

[83] J. Yli-Huumo, D. Ko, S. Choi, S. Park, and K. Smolander, “Where Is Current 
Research on Blockchain Technology?—A Systematic Review,” PLoS One, vol. 11, 
no. 10, p. e0163477, Oct. 2016, [Online]. Available: 
https://doi.org/10.1371/journal.pone.0163477 

[84] Y. Wang and A. Kogan, “Designing confidentiality-preserving Blockchain-based 
transaction processing systems,” Int. J. Account. Inf. Syst., vol. 30, pp. 1–18, 2018. 

[85] Z. Li, X. Liu, W. M. Wang, A. Vatankhah Barenji, and G. Q. Huang, “CKshare: 
secured cloud-based knowledge-sharing blockchain for injection mold redesign,” 
Enterp. Inf. Syst., vol. 13, no. 1, pp. 1–33, 2019. 

[86] E. Gökalp, M. O. Gökalp, and S. Çoban, “Blockchain-based supply chain 
management: understanding the determinants of adoption in the context of 
organizations,” Inf. Syst. Manag., vol. 39, no. 2, pp. 100–121, 2022. 

[87] F. T. S. Chan and A. Y.-L. Chong, “Determinants of mobile supply chain 
management system diffusion: a structural equation analysis of manufacturing 
firms,” Int. J. Prod. Res., vol. 51, no. 4, pp. 1196–1213, 2013. 

[88] V. Venkatesh, S. A. Brown, and H. Bala, “Bridging the qualitative-quantitative 
divide: Guidelines for conducting mixed methods research in information systems,” 
MIS Q., pp. 21–54, 2013. 

[89] L. Schwingshackl et al., “A scoping review of current guidelines on dietary fat and 
fat quality,” Ann. Nutr. Metab., vol. 77, no. 2, pp. 65–82, 2021. 

[90] T. Clohessy and T. Acton, “Investigating the influence of organizational factors on 
blockchain adoption,” J. Fintech, Blockchain, Smart Contract., vol. 2, no. 3, pp. 17–
20, 2019. 

http://www.doi.org/10.17533/udea.redin.20250884


Revista Facultad de Ingeniería, Universidad de Antioquia, Sep. 2025 

J. W. Sánchez-Obando et al.; Revista Facultad de Ingeniería, Sep. 2025. Available: https://www.doi.org/10.17533/udea.redin.20250884 

 
[91] M. T. Çaldağ and E. Gökalp, “Exploring critical success factors for blockchain-

based intelligent transportation systems,” 2020. 
[92] F. Holotiuk and J. Moormann, “Organizational Adoption of Digital Innovation: the 

Case of Blockchain Technology.,” in ECIS, 2018, p. 202. 
[93] R. P. Bagozzi, Y. Yi, and K. D. Nassen, “Representation of measurement error in 

marketing variables: Review of approaches and extension to three-facet designs,” J. 
Econom., vol. 89, no. 1–2, pp. 393–421, 1998. 

[94] A. Satorra and P. M. Bentler, “Corrections to test statistics and standard errors in 
covariance structure analysis.,” 1994. 

[95] L. Dierker et al., “Development Revisited: Writing and Knowing in Transition.,” 
Read. Writ. An Interdiscip. J., 2014. 

[96] R. Wirth and J. Hipp, “CRISP-DM: Towards a standard process model for data 
mining,” in Proceedings of the 4th international conference on the practical 
applications of knowledge discovery and data mining, 2000, vol. 1, pp. 29–39. 

[97] T. Isobe, S. Makino, and D. B. Montgomery, “Technological capabilities and firm 
performance: The case of small manufacturing firms in Japan,” Asia Pacific J. 
Manag., vol. 25, pp. 413–428, 2008. 

[98] G. S. Day and P. J. H. Schoemaker, “Scanning the periphery,” Harv. Bus. Rev., vol. 
83, no. 11, p. 135, 2005. 

[99] G. C. Moore and I. Benbasat, “Development of an instrument to measure the 
perceptions of adopting an information technology innovation,” Inf. Syst. Res., vol. 
2, no. 3, pp. 192–222, 1991. 

[100] J. F. Hair, M. Sarstedt, C. M. Ringle, and J. A. Mena, “An assessment of the use of 
partial least squares structural equation modeling in marketing research,” J. Acad. 
Mark. Sci., vol. 40, pp. 414–433, 2012. 

[101] C. D. Dziuban and E. C. Shirkey, “When is a correlation matrix appropriate for 
factor analysis? Some decision rules.,” Psychol. Bull., vol. 81, no. 6, p. 358, 1974. 

[102] B. M. Byrne and F. J. R. Van de Vijver, “Testing for measurement and structural 
equivalence in large-scale cross-cultural studies: Addressing the issue of 
nonequivalence,” Int. J. Test., vol. 10, no. 2, pp. 107–132, 2010. 

[103] R. B. Kline, “Structural equation modeling,” New York Guilford, 1998. 
[104] M. S. Kamarulzaman, N. H. Hassan, N. A. A. Bakar, N. Maarop, G. A.-L. N. Samy, 

and N. Aziz, “Factors Influencing Blockchain Adoption in Government 
Organization : A Proposed Framework,” in 2021 International Conference on 
Computer & Information Sciences (ICCOINS), 2021, pp. 366–371. doi: 
10.1109/ICCOINS49721.2021.9497196. 

[105] M. H. Miraz and M. Ali, “Applications of blockchain technology beyond 
cryptocurrency,” arXiv Prepr. arXiv1801.03528, 2018. 

[106] R. M. Schüritz, S. Seebacher, G. Satzger, and L. Schwarz, “Datatization as the Next 
Frontier of Servitization-Understanding the Challenges for Transforming 
Organizations.,” in ICIS, 2017. 

[107] I. Almarashdeh et al., “An overview of technology evolution: Investigating the 
factors influencing non-bitcoins users to adopt bitcoins as online payment 
transaction method,” J. Theor. Appl. Inf. Technol., vol. 96, no. 13, pp. 3984–3993, 
2018. 

[108] N. Jonker, “What drives bitcoin adoption by retailers,” 2018. 
[109] K. Andersson and A. Styf, “Blockchain Technology & Volatility of Stock Returns: 

http://www.doi.org/10.17533/udea.redin.20250884


Revista Facultad de Ingeniería, Universidad de Antioquia, Sep. 2025 

J. W. Sánchez-Obando et al.; Revista Facultad de Ingeniería, Sep. 2025. Available: https://www.doi.org/10.17533/udea.redin.20250884 

 
A Quantitative Study that Examines Blockchain Technology’s Impact on Volatility 
in Swedish Stocks.” 2020. 

[110] K. Zhu, S. Dong, S. X. Xu, and K. L. Kraemer, “Innovation diffusion in global 
contexts: determinants of post-adoption digital transformation of European 
companies,” Eur. J. Inf. Syst., vol. 15, pp. 601–616, 2006. 

[111] P. A. Rauschnabel, A. Rossmann, and M. C. tom Dieck, “An adoption framework 
for mobile augmented reality games: The case of Pokémon Go,” Comput. Human 
Behav., vol. 76, pp. 276–286, 2017. 

[112] K. K. Y. Kuan and P. Y. K. Chau, “A perception-based model for EDI adoption in 
small businesses using a technology–organization–environment framework,” Inf. 
Manag., vol. 38, no. 8, pp. 507–521, 2001. 

[113] V. Hoxha and S. Sadiku, “Study of factors influencing the decision to adopt the 
blockchain technology in real estate transactions in Kosovo,” Prop. Manag., 2019. 

[114] Y. Wang, J. H. Han, and P. Beynon-Davies, “Understanding blockchain technology 
for future supply chains: a systematic literature review and research agenda,” Supply 
Chain Manag., vol. 24, no. 1, pp. 62–84, 2019, doi: 10.1108/SCM-03-2018-0148. 

[115] J. Kitching, “Can small businesses help reduce employment exclusion?,” Environ. 
Plan. C Gov. Policy, vol. 24, no. 6, pp. 869–884, 2006. 

[116] M. M. Luo, S. Chea, and J.-S. Chen, “Web-based information service adoption: A 
comparison of the motivational model and the uses and gratifications theory,” Decis. 
Support Syst., vol. 51, no. 1, pp. 21–30, 2011. 

 
 

http://www.doi.org/10.17533/udea.redin.20250884

	1 Introduction
	2 Research theory and hypotheses
	2.1 Development hypotheses
	2.2 Research model and hypotheses

	3 Research methodology
	3.1 Sample characteristics and data collection
	3.2 Design and control variables

	4 Results and analysis
	4.1 Model analysis

	5 Discussion and implications
	6 Conclusions
	7 Declaration of competing interest
	8 Funding
	9 Authors’ contribution
	10 Data availability statement
	The authors confirm that the data supporting the findings of this study are available within the article [and/or] its supplementary materials.
	References

