digital

overnment Dg.02025 - 26th Annual International Conference on Digital Government Research
e 09 — 12 June, Pontifical Catholic University of Rio Grande do Sul, Porto Alegre City, Brazil

The Role of Regulatory Frameworks in Shaping E-
Governance: Insights from Selected Case Studies

Zoran Jordanoski @*

a United Nations University - Operating Unit on Policy-Driven Electronic Governance (UNU-EGOV), Guimaraes, Portugal,
jordanoski@unu.edu, https://orcid.org/0000-0003-1784-9038.

Submitted: 31 January 2025, Revised: 26 March 2025, Accepted: 21 April 2025, Published: 23 May 2025

Abstract. As digital transformation accelerates globally, the quality of national regulatory
frameworks has become a key determinant of effective e-governance. This paper investigates
how regulatory maturity influences the development and implementation of digital government
initiatives across eight countries. It introduces a three-tier classification: advanced, moderate,
and early-stage, based on the scope of legal frameworks, operationalisation of digital enablers,
and integration into public service delivery. Countries such as Belgium, Estonia, and Singapore
demonstrate that coherent and enforceable legal ecosystems when paired with institutional
coordination and technical infrastructure, achieve high digital governance performance. By
contrast, fragmented frameworks constrain implementation and trust. Using cross-case
comparison and internationally recognised indices (e.g., EGDI, OSI, EPI, GCI), the study validates
this classification and identifies recurring barriers such as regulatory lag, institutional
misalignment, operational and infrastructure gaps, and societal mistrust. The findings confirm
that while legal maturity is foundational, institutional capacity, technical readiness, and public
engagement are critical for inclusive and resilient digital transformation.
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1. Introduction

E-governance has emerged as a cornerstone of modern public administration (Gil-Garcia et al., 2018; Heeks, 2002).
It leverages digital technologies to transform the way government operates (Bannister & Connolly, 2011a; Cordella
& Bonina, 2012), enhance public service delivery (Meyerhoff Nielsen, 2017; Meyerhoff Nielsen & Krimmer, 2015),
increase transparency (Chauhan et al., 2008; Lopez-Lopez et al., 2018) and facilitate citizen engagement (Mahrer &
Krimmer, 2005; Navarra & Cornford, 2003). Defined broadly, e-governance refers to the application of Information
and Communication Technologies (ICTs) to transform government operations and interactions with citizens,
businesses, and other stakeholders (Heeks, 2008; UNDESA, 2022). At its core, e-governance relies on key elements,
such as electronic identification (eID) and trust services, interoperability and data exchange systems, electronic
payments, and digital communication platforms. Additionally, essential elements include legal frameworks for
accessing and reusing public sector information, data protection, and cybersecurity. Together, these frameworks
establish the backbone of any transparent, secure, and resilient digital governance ecosystem.

These main elements are underpinned by legal frameworks that regulate their design, implementation, and
operation (Gonzalez et al., 2016; Papadopoulos & Kanellis, 2012; Veit & Huntgeburth, 2014). The quality of regulations
is one of the factors determining the practical implementation of these elements and their functionality in practice
(Bannister & Connolly, 2011b; Meyerhoff Nielsen & Jordanoski, 2020). Effective regulatory frameworks not only
facilitate the implementation of digital solutions but also foster public trust, which is a critical enabler for e-
governance adoption (OECD, 2020d). However, adopting a legal framework does not guarantee automatic results
or compliance in practice (Jordanoski & Meyerhoff Nielsen, 2023).

Modern legal frameworks play an essential role in e-governance by enabling effective, secure, and transparent
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service delivery while fostering innovation (Hasan et al, 2015). They also guide governments in adapting to
emerging technologies through principles such as technological neutrality and flexibility, which are critical in
managing rapid advancements and jurisdictional complexities (Gregory, 2002; Tojiev, 2024). Their adaptability
ensures that public sector initiatives remain resilient and capable of meeting evolving societal and technological
needs (Korvat, 2023; Park et al., 2016).

The objective of this paper is to examine the relationship between the maturity of regulatory frameworks and the
quality of e-governance developments. It provides a high-level analysis of regulatory approaches adopted in
Belgium, Botswana, Ecuador, Estonia, Jamaica, Kyrgyzstan, Kenya, and Singapore. It evaluates their practical
outcomes, such as the rollout of adequate technical infrastructure, institutional systems, or frameworks. This
analysis addresses the following research question: How do the maturity levels of regulatory frameworks correlate
with the development of e-governance in different countries? While many existing studies focus on theoretical
models or isolated national cases, this research offers comparative, empirical insights into how regulatory maturity
shapes digital governance across diverse contexts.

The paper is structured as follows: the second section reviews the literature on the research subject. The
methodology and how the study was conducted is presented in the third section. The study results and discussion
are presented in the fourth section, while the conclusions and future work are included in the last section.

2. Literature Review

The Role of Regulatory Frameworks in E-Governance

Regulation plays a crucial role in shaping the development, implementation, and performance of digital
government systems in every country (Lépez-Lépez et al., 2018; OECD, 2020b). The design and implementation of
e-governance initiatives are directly influenced by existing legal and policy frameworks (Dovhan etal., 2022; Luna-
Reyes et al.,, 2016). These frameworks provide the necessary legal basis for digital government projects (Luna-
Reyes et al., 2016), defining the rules for data handling, service delivery, and citizen engagement. However, the
absence of a comprehensive legal framework can lead to uncertainty, increased legal risks, and hinder the adoption
of new technologies (Cordella & Bonina, 2012; Muliaro Wafula, 2012).

Effective regulation provides legal clarity, fosters trust, and ensures compliance with privacy and data protection
requirements (Chatterjee & N.S., 2022; Hasan et al., 2019). For instance, regulatory frameworks for eID emphasise
privacy and security, establishing robust requirements to address potential vulnerabilities in data sharing.
Additionally, regulatory frameworks support interoperability and cross-border governance. For example, the
experiences of Estonia and Singapore demonstrate how mature regulatory environments encourage both
innovation and public adoption of digital government services (Lebid, 2021; Shkarlet et al., 2020). On a cross-
border level, the European Health Data Space demonstrates how harmonised regulations can facilitate the secure
and efficient exchange of patient health data among public agencies across all EU Member States (Schneider et al.,
2024).

International standards and frameworks also significantly influence national regulatory approaches, particularly
in areas such as web accessibility (Jordanoski & Meyerhoff Nielsen, 2023), data protection and cybersecurity (Ortega
etal,, 2023). Adopting these standards can foster interoperability among diverse e-governance systems (Wimmer
et al, 2018). However, successful implementation depends not only on adoption but on the ability to adapt such
standards to local contexts and administrative capacities. Moreover, the effectiveness of these regulations depends
heavily on their enforcement mechanisms and institutional alignment, which vary across jurisdictions.

Despite widespread recognition of regulation's enabling role, the literature remains somewhat fragmented
regarding comparative, empirical analyses across diverse country contexts. Most studies focus on either highly
developed digital economies or normative frameworks, leaving a gap in understanding how regulation functions
in practice across different governance environments.

Technological Advancements and Regulatory Challenges

Technological advancements often outpace regulatory development, creating significant challenges for
governments (Dovhan et al, 2022; Luna-Reyes et al., 2016). One prominent challenge is integrating emerging
technologies, such as Al and blockchain, within existing legal frameworks without causing fragmentation or
inefficiency (Firdaus et al., 2024). Ensuring data privacy with rapid advancements in data analytics and Al remains
a pressing issue (Mustafa et al., 2025). While fragmented regulations can undermine public trust and create
governance gaps, overly rigid frameworks may hinder innovation. This highlights the need for flexible and adaptive
approaches (He, 2011; Nyman-Metcalf, 2014).
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The federated approach employed in Europe, which emphasises collaborative governance, serves as a potential
model for harmonising regulations across regions with diverse legal and infrastructural landscapes (Krimmer et
al,, 2021). To remain relevant, regulations should be periodically reviewed and updated through stakeholder
collaboration. For example, adaptive regulatory practices have been integral to digital transformation efforts in
Estonia and Brazil (Franco, 2024; Okon, 2024). Maintaining a balance between innovation and regulation remains
critical to avoiding both regulatory delays and stifling innovation (OECD, 2020b; Ortega et al., 2023). In this context,
regulatory maturity should be viewed not only as a function of legal completeness or technical scope but also as a
reflection of institutional adaptability and alignment with broader governance models. Legal systems must evolve
parallel to complex digital infrastructures, requiring coordinated policy responses and long-term strategic
planning.

This review provides the conceptual grounding for the study's core objective: to assess how the maturity of
regulatory frameworks correlates with e-governance development across different country contexts. While
previous literature has established the foundational importance of regulation, empirical studies examining its
operational effectiveness through comparative, multi-country case analysis remain limited. This paper aims to
address that gap through a structured, cross-country comparative analysis.

3. Methodology

A classical exploratory, qualitative, comparative case study methodology is applied to address the research gaps
related to shaping e-governance through regulatory frameworks (Rohlfing, 2012; Yin, 2017). The approach is
needed to understand the complex correlation between regulations and e-governance implementation. By
analysing the regulatory practices of eight countries, this study aims to understand how regulations contribute to
the development and implementation of e-governance. The research uses a theory-informed, evidence-driven
comparative approach to identify patterns across cases while remaining attuned to local contexts (Thornberg,
2012).

Case selection

The study includes eight countries (in alphabetical order: Belgium (BE), Botswana (BW), Ecuador (EC), Estonia
(EE), Jamaica (JM), Kenya (KE), Kyrgyzstan (KG), and Singapore (SG)) selected based on a combination of
geographic, economic, and cultural diversity and varying degrees of e-governance maturity. The diversity of these
cases ensures that the findings reflect a broad spectrum of regulatory capacities and implementation realities
rather than being limited to high-income or digitally advanced economies. Case selection also considered the
availability of documented legal frameworks, policy materials, and national e-governance initiatives. Table 1
presents the contextual factors, i.e. the key socioeconomic and connectivity indicators for the eight countries to
support the comparative analysis that may shape digital governance capacity.

Tab. 1 - Socioeconomic (a-e) (CIA.gov, 2025) and connectivity indicators (f-i) (ITU, 2025).

Indicator BE BW EC EE M KE KG SG
a) Population (millions, 2024 est.) 119 2.4 18.3 1,2 2.8 58,2 6.1 6.0
b) Territory (thousands, km?) 30.5 581.7 2835 452 10.9 580.3 1999 719.0

c) Urbanisation (%) of total 98.2 72.9 64.8 69.8 57.4 29.5 37.8 100
population (2023)

d) GDP (PPP) (billions, USD, 2023 756.6 46.7 260.2 582 29.2 3145 455 754.7
est)

e) GDP per capita (PPP) (thousands, 64.2 18.8 14.5 42.5 10.3 5.7 6.4 127.5
USD, 2023 est.)

f) Individuals using the Internet (%) 94 77.3 69.7 91 82.4 40.8 79.8 96
g) Households with Internet access 94.4 78.3 60.4 95 75.4 50.2 93.4 98.7
at home (%)

h) Active mobile broadband 94.9 108 59.4 210 66.7 59 175 164
subscriptions per 100 inhabitants

i) Population covered by at leasta 100 91 93.9 99 99 97 96.9 100

4G/LTE mobile network (%)

The socioeconomic profiles of the eight countries reveal significant disparities. High-income countries such as
Singapore and Belgium operate in vastly different resource environments than lower-income peers like Kenya or
Kyrgyzstan. These economic conditions directly influence the capacity of the governments to invest in national
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digital infrastructure and establish robust regulatory oversight bodies, factors repeatedly shown to affect e-
governance development. Population size and territorial spread also introduce implementation asymmetries. For
instance, Kenya and Botswana have large geographic areas and highly rural populations, making connectivity
rollouts and last-mile digital service delivery more logistically and financially demanding. In contrast, Singapore's
dense urban environment and compact geography offer inherent efficiencies for digital service scaling.

Finally, while digital infrastructure is not the central focus of this study, it is a key enabling condition that shapes
the operational feasibility of e-governance systems. In that regard, several countries demonstrate high levels of
internet penetration, household connectivity, and mobile broadband subscriptions, indicating well-established
digital infrastructure. These conditions suggest a strong baseline for the delivery and adoption of online
government services. In other contexts, infrastructure access remains uneven. Lower household internet access
rates, modest broadband subscription levels, and digital divides between urban and rural populations signal
potential barriers to inclusive digital service deployment. While mobile network coverage is broadly high,
approaching universal 4G availability in most countries, this does not automatically translate into effective usage.

Together, these structural factors help explain why legal reforms alone may not suffice, particularly in low- and
middle-income countries. Instead, regulatory ambition must be accompanied by targeted policies that account for
economic, geographic, and demographic constraints, ensuring that digital transformation strategies are realistic
and inclusive.

Data Sources and Analytical Framework

The primary and secondary sources included official legislative texts, policy documents, official reports, and
academic literature. The objective was to identify the common principles, discrepancies, and patterns across the
selected jurisdictions. For that purpose, the study employed a cross-case comparative analysis, which enabled the
evaluation of the common principles while considering the unique factors that influence regulatory effectiveness
in each country.

The analysis focuses solely on legal frameworks that are applicable and went into effect before October 1st, 2024,
and regulate fundamental e-governance elements, such as elD, trust services, interoperability, access to and reuse
of public sector information, electronic payments, digital communications, data protection, and cybersecurity. The
study excludes national procedural legislation governing administrative and judicial processes. It also omits the
sectoral legislation governing service delivery across various sectors, such as health, education, social protection,
and many others. These regulations, although significant, are excluded because each country has developed its
unique service delivery ecosystem.

Due to the absence of globally comparable and methodologically consistent data on citizen uptake of government
digital services, particularly outside of the European Union (EU) and the Organisation for Economic Co-operation
and Development (OECD), this study adopts a basket of internationally recognised indices to serve as proxies for
digital governance performance. These indices collectively capture the availability, quality, and usage of core e-
governance systems, offering a multidimensional perspective to triangulate regulatory maturity. Specifically, the
E-Government Development Index (EGDI), Digital Identity Readiness Index, Online Service Index (OSI), E-
Participation Index (EPI), Open Government Data Index (OGDI), and Global Cybersecurity Index (GCI) were
selected because of their relevance and cross-country comparability. Each index captures a key dimension of digital
governance: the OSI assesses the availability and usability of online public services; the EPI reflects citizen
engagement through digital platforms; the OGDI measures open data transparency; the Digital Identity Readiness
Index evaluates the sophistication of national elD systems; and the GCI scores cybersecurity frameworks and
institutional capacity. Together, these indicators provide a robust empirical foundation for assessing the real-
world implementation and institutional effectiveness of digital governance frameworks.

However, the scope and methodology are not without limitations. The findings are context-specific and may not be
universally applicable to all countries. Additionally, the study focuses primarily on regulatory frameworks adopted
or applicable on the national level. This approach may not fully capture variations in federal or decentralised
governance systems (e.g., Belgium). Nevertheless, the chosen methodology provides a strong foundation for
examining the legal frameworks that provide valuable insights from good examples or legislative principles that
can enhance the quality of the regulations.

4. Findings and Discussion

This section presents the main findings of the study and explores how the maturity of regulatory frameworks
influences the development and implementation of e-governance across the eight countries. The analysis is
structured around a three-tier maturity classification: advanced, moderate, and early-stage and is based on the
scope of legal frameworks, the operationalisation of key digital enablers, and the degree of public service
integration and citizen uptake.
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4.1 Maturity Classification

To assess how the depth and operationalisation of legal frameworks influence e-governance performance, this
study classifies the eight selected countries into three regulatory maturity categories: advanced, moderate, and
early-stage. It is based not on international indices but on a triangulation of legal, institutional, and infrastructural
indicators linked to implementing core e-governance components.

Table 2 highlights the classification framework assessing the maturity of regulatory frameworks in e-governance,
which is based on three key criteria: (1) the adoption and scope of legal frameworks, (2) the presence and
operationalisation of core technical enablers (such as elD, digital signatures, payment systems, notification gateways,
and data exchange infrastructure), and (3) the degree of integration and uptake of the online public services. This
classification provided a basis for organising the countries into advanced, moderate, and early-stage maturity
groups.

Tab. 2 - Classification criteria for the maturity of regulatory frameworks in e-governance.

Criterion Advanced Moderate Early stage

Regulatory coverage Comprehensive, up-to- Legal instruments Fragmented or partial legal
date laws across all key adopted for most areas, frameworks; significant
e-governance areas. with some coverage coverage gaps.

gaps or outdated laws.

Implementation of key Fully deployed Infrastructure partially Systems not yet implemented,
enablers infrastructure (eID, rolled out; adoption remain at planning or pilot
interoperability, digital inconsistent across stages.
services, etc.). sectors.

Integration and uptake

High levels of citizen

Moderate engagement

Low uptake, limited service

engagement, or integration; availability, or minimal system
interagency infrastructure not yet integration.

integration, and service fully utilised.

use.

Based on these criteria, the countries were assessed using evidence from legal documents, institutional
arrangements, and available implementation data. This initial classification reflects the degree to which each
country's legal frameworks are both comprehensive and operationalised through technical systems and service
integration. Belgium, Estonia, and Singapore are classified as having advanced maturity, having adopted
comprehensive digital governance frameworks, implemented key enablers, and achieved broad institutional and
citizen uptake. Ecuador and Kyrgyzstan fall under the moderate maturity category, having enacted most
foundational legal instruments and initiated infrastructure development but still facing gaps in implementation or
adoption. Finally, Botswana, Jamaica, and Kenya are considered to be in the early stages of maturity, where legal
development remains partial or fragmented, and institutional or infrastructural limitations constrain the
operationalisation of technical systems. This classification provides the foundation for the comparative analysis in
the sections that follow.

4.2 Regulatory Maturity and Enablers Across Country Contexts

By using the three-tier maturity classification and combining the assessment of the legal-regulatory landscape with
the operationalisation of digital enablers, the analysis reveals how regulatory maturity manifests in practice across
diverse governance contexts. A comparative summary of key digital enablers is provided in Figure 1, while the e-
governance regulatory blueprint of all eight countries is included in the Appendix.
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Belgium Estonia Singapore Ecuador Kyrgyzstan Botswana Jamaica Kenya

Digital Identity &  Belgian elD, Smart-ID, Mobile-  Singpass app, GOB.EC Mobile ID,  Chip-enabled ID, OneGov mobile National eCitizen Gava
Trust Services CSAM, SigningBox  ID, National eID National Digital FirmakEC digital Unified ID System  app Identification Mkononi app
card Identity (NDI). signature (ESI), Cloud E- System (NIDS -
platform Signature (CEL) not yet
operational)
Data Exchange &  BOSA Federal X-tee Middleware ~ Government Data ~ SINARDAP Electronic Not established Not established Not blished
Interoperability Service Bus (FSB)  and Unified Architecture Interoperability Interoperability
Platforms eXchange (GDA) Platform Center Tunduk
Platform (UXP) (SMEV)
Digital Payments  Enabled (viaeID & Integrated into Covered under Enabled (via Enabled Enabled Enabled Enabled
Infrastructure eBanking) state systems Payment Services  integrated public
Act platforms)
Secure Digital eBox Government Singpass Enabled (via Enabled (e.g., Not established Not established Not blished
Messaging digital inbox notifications GOB.EC and admin  service portals)
e-services)

Open Data data.gov.be avaandmed.eestiee  data.gov.sg datosabiertos.gob.ec  data.gov.kg Not established data.gov.jm Not established
Portals
Data Protection Institutional Institutional Personal Data Superintendent of ~ State Agency for Data Protection Information Office of the Data
Oversight supervision: supervision: Data  Protection Data Protection Personal Data C ission Ci issi Protection

Belgian Data Protection Commission Protection Commissioner

Protection Inspectorate. Singapore Kenya

Authority.
Cybersecurity Centre for Cyber National Cyber Cyber Security Cybersecurity State Committee Cyber Intelligence ~ National Communications
Coordination Security Belgium Security Centre Agency of Committee under  for Information Agency Cybersecurity Authority of
Body (NCSC-EE) Singapore Technology and Authority (to be Kenya

Communications. established)

Fig. 1 - Key enablers availability in Belgium, Estonia, Singapore, Ecuador, Kyrgyzstan, Botswana, Jamaica and Kenya
Advanced Maturity Contexts: Belgium, Estonia, and Singapore

The three countries classified as having advanced regulatory maturity have enacted comprehensive and coherent
legal frameworks across all major pillars of digital governance. These countries illustrate distinct pathways to
achieving regulatory maturity: Belgium through federated coordination within an EU-aligned legal framework,
Estonia through legal minimalism paired with deep digital integration, and Singapore through centralised,
forward-looking regulatory instrumentation.

Belgium has developed a robust and technically advanced legal ecosystem covering elD, trust services, open data,
interoperability, cybersecurity, and data protection. As an EU member state, it aligns closely with supranational
frameworks such as the eIDAS and General Data Protection Regulation (GDPR). The country's interoperability
infrastructure is institutionalised through shared services managed by the Federal Public Service for Policy and
Support (BOSA), which coordinates federal and regional implementation. Belgium's national eID is widely adopted
and supports authentication, signatures, and secure access across public and private platforms (OECD, 2020c).
However, despite its strong legal and technical foundation, Belgium faces persistent horizontal and vertical
coordination challenges due to its complex federal structure. While interoperability frameworks are in place,
implementation remains uneven across regions, and harmonisation continues to evolve (OECD, 2020c).

Estonia, also and EU member state, represents a highly integrated and centralised digital governance model rooted
in a minimalist but enforceable legal framework. Laws such as the Public Information Act, the Cybersecurity Act,
and the Digital Signature Act support core national enablers, including eID and the X-Road data exchange platform.
These systems enable secure, real-time data sharing among more than 1,000 public and private organisations
(Kotka et al., 2016; Krimmer et al,, 2021). The legal infrastructure is tightly coupled with Estonia's technological
architecture, ensuring flexibility and rapid legislative responsiveness. Over 99% of public services are available
online, and citizen uptake is among the highest in the EU (e-Estonia, 2025). Estonia’s ability to translate regulatory
ambition into operational infrastructure illustrates the value of streamlined legislation that is fully embedded in
the digital delivery ecosystem.

Finally, Singapore exemplifies a centralised and anticipatory model of digital governance. Its legal framework
spans key areas such as digital identity, cybersecurity, and data governance and is enforced by dedicated agencies
like the Cyber Security Agency of Singapore (CSA) and the Personal Data Protection Commission (PDPC). The
Singpass system, used by over 4.5 million residents, provides secure, biometric-enabled access to more than 2,000
services across government and private sectors (GovTech Singapore, 2023). Underpinning this architecture are
the Government Data Architecture and the Whole-of-Government Application Analytics (WOGAA), which enable
interoperable data flows, predictive service delivery, and policy coherence (Smart Nation and Digital Government
Office Singapore, 2024). Singapore's Electronic Transactions Act and Cybersecurity Act embody a forward-looking
legal orientation that balances innovation with robust enforcement.

Across all three cases, there is a high degree of alignment between legal frameworks, institutional mandates, and
technical implementation. These countries score consistently high in international indices such as the EGDI and
the OECD's Digital Government Index (OECD, 2020a; UNDESA, 2024). Their experiences demonstrate that
regulatory maturity can serve as a key enabler of digital government performance at scale when legal mandates
are embedded within strategic governance models and backed by institutional capacity and long-term investment.
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These models also highlight the importance of integrating legal clarity with user-centric design, security, and cross-
sector coordination.

Moderate Maturity Contexts: Ecuador and Kyrgyzstan

Ecuador and Kyrgyzstan represent countries with moderate regulatory maturity. Both countries have enacted
legislation in core areas such as digital identity, data protection, and interoperability and introduced national
systems to support digital transformation. However, their regulatory ambition is not yet matched by systemic
institutional or technical readiness since both countries face persistent implementation, coordination, and public
uptake challenges.

Ecuador has adopted a legal ecosystem that includes legislation on electronic transactions, digital signatures, data
protection, and access to public information. These frameworks were largely formalised between 2010 and 2020
and have recently been extended to include provisions for interoperability and digital services. Oversight is
provided by institutions such as the Telecommunications Regulation and Control Agency (ARCOTEL) and the
Ministry of Telecommunications and the Information Society. Ecuador's technical efforts include the development
of a Mobile ID system and a national digital signature platform. However, the practical integration of these enablers
into service delivery remains limited. Ministries often operate in silos, with weak horizontal coordination and
inconsistent enforcement of legal mandates (Apolo et al,, 2020; OECD, 2023).

Ecuador's open data policy, while legally established, also suffers from uneven implementation. Some open
government data portals are outdated or non-functional, and usage remains low due to gaps in awareness and
infrastructure (World Bank, 2021). Similarly, while digital identity is legally recognised, its application across
public services is minimal. These issues are combined by technical fragmentation and digital literacy barriers,
especially among underserved populations.

Kyrgyzstan, in contrast, has approached digital governance as part of a broader administrative reform agenda. The
country has adopted legal frameworks in digital identity, interoperability, cybersecurity, and data protection. One
of its most ambitious initiatives is the Tunduk interoperability platform, which enables data exchange across state
agencies and provides a technical backbone for integrated digital services. Tunduk has been internationally
recognised as a promising digital enabler (e-Governance Academy, 2021), and some ministries have begun
integrating it into their service architecture.

However, the operationalisation of Tunduk remains uneven. While legal structures are in place, enforcement
mechanisms are weak, and integration is limited in scope. Regional disparities in institutional capacity and
infrastructure continue to hamper consistent service delivery, particularly outside of urban centres (UNDP, 2021).
In addition, digital literacy remains a barrier to uptake among citizens, limiting the effectiveness of otherwise
functional platforms.

Together, Ecuador and Kyrgyzstan exemplify two distinct but overlapping trajectories within the moderate
maturity of digital transformation. Ecuador demonstrates the risks of regulatory advancement without
institutional follow-through, while Kyrgyzstan shows how infrastructure can outpace legal enforcement and
citizen adoption. Both cases highlight the necessity of aligning legal frameworks with operational readiness,
institutional coherence, and public engagement to convert digital ambition into sustainable governance outcomes.

Early-Stage Maturity Contexts: Botswana, Jamaica, and Kenya

Botswana, Jamaica, and Kenya represent countries in the early stages of regulatory maturity, where foundational
digital reforms are underway but remain fragmented or underdeveloped. While all three have demonstrated
political will and initiated national strategies for digital transformation, their legal frameworks often lack
coherence, and operational enablers are either nascent or inconsistently implemented. These countries reflect
distinct entry points into digital governance: Botswana through cautious regulatory rollout, Jamaica through
identification-led reform, and Kenya through platform-driven service expansion without fully consolidated
legislation.

Botswana has focused on incremental digital reforms, adopting key legislation such as data protection laws and
developing strategic frameworks like the National ICT Policy (Maitlamo). However, critical legal instruments
covering digital identity, trust services, interoperability, and secure digital communication are either missing or
remain in preliminary stages. The SmartBots initiative has aimed to digitise selected public services, but
institutional fragmentation and limited central oversight have slowed broader implementation (Government of
Botswana, 2021; UNECA, 2023). Digital ID systems are still in pilot phases, and inter-agency coordination is weak.
Open data practices are emerging but suffer from low levels of proactive disclosure and limited availability in
machine-readable formats (Ndlovu, 2024). Botswana illustrates a legal and institutional environment that is
evolving but lacks the depth and cohesion required for integrated digital governance.
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Jamaica has taken a more targeted legislative approach centred on its Data Protection Act (2020) and the phased
rollout of the National Identification System (NIDS). These initiatives form the backbone of Jamaica's legal
architecture for digital governance, aiming to support secure, identity-based service delivery. However, enabling
frameworks for interoperability, trust services, and digital signatures remain underdeveloped or unimplemented.
The 2019 Supreme Court ruling, which declared the original NIDS legislation unconstitutional due to privacy
concerns, highlighted public mistrust and the need for more robust legal safeguards (Caribbean Policy Research
Institute (CAPRI), 2020). Although institutions like the Office of the Information Commissioner exist, they often
operate with evolving mandates and limited capacity. Open data initiatives remain sporadic, with most public data
either unpublished or not structured for reuse. Jamaica's experience underscores the importance of aligning legal
reform with institutional capability and sustained public engagement to build trust and support uptake.

Lastly, Kenya presents a more complex but equally instructive case. The country has launched eCitizen, a major
digital portal offering over 5,000 public services, and enacted the Data Protection Act (2019), positioning itself as
aregional leader in service digitisation. However, its regulatory framework remains fragmented, with overlapping
mandates across agencies and laws covering interoperability, trust services, and digital signatures (CIPESA, 2022;
Nyangena et al., 2021). Efforts to introduce national digital ID systems, including Huduma Namba and the more
recent Maisha Namba, have faced legal setbacks and public criticism over data protection and exclusion risks.
Huduma Namba was suspended by the High Court in 2021 due to inadequate legislative safeguards (Njoya, 2023),
and Maisha Namba has encountered similar pushback over insufficient consultation and transparency (Kennedy,
2025). Despite rapid service digitisation, Kenya's experience illustrates that platform expansion without legal and
institutional consolidation can undermine public trust and impede sustainable progress.

Taken together, these cases highlight the vulnerabilities of early-stage digital governance contexts. While political
support for digital reform exists, legal gaps, institutional fragmentation, and low levels of citizen trust hinder the
full operationalisation of enablers. Early-stage countries risk uneven progress and increase the digital divide gap
without targeted investment in comprehensive legal frameworks, coordinated governance structures, and public
trust-building measures. These findings reinforce the importance of treating regulatory maturity not only as a
legislative exercise but as a multidimensional condition grounded in institutional readiness, operational
infrastructure, and societal inclusion.

4.3 Cross-Cutting Patterns and Performance Validation

This section synthesises key insights from the previous country analyses by examining how regulatory maturity
correlates with broader digital governance outcomes. It shifts from country-level narratives to a more aggregated,
cross-case perspective using internationally recognised indicators and longitudinal data. The aim is to empirically
validate the maturity classification and identify common drivers and limitations of successful digital
transformation.

Empirical Validation through Global Indices

To complement the maturity framework and deepen comparative insights, this section draws on five
internationally recognised indices: the Digital Identity Readiness Index, OSI, EPI, OGDI, and the GCI. These
indicators capture the operational capacity of digital systems across dimensions such as infrastructure, service
availability, citizen engagement, data openness, and cybersecurity. Table 3 summarises country scores across these
dimensions.

Tab. 3 - Relevant indicators (Global Digital Identity Index, 2024; ITU, 2024; UNDESA, 2024).

Indicator BE BW EC EE M KE KG SG
Digital Identity Readiness Index 84 5485  58.02 77.5 33.95 5043 7811 815
Online Service Index 0.72 0.40 0.89 0.99 0.57 0.78 0.60 0.98
E-Participation Index 0.50 0.27 0.88 0.96 0.44 0.52 0.47 0.96
Open Government Data Index 0.85 0.46 0.85 1.00 0.56 0.59 0.54 1.00
Global Cybersecurity Index 96.81 78.60 87,18 96,04 58.20 98.59 65.59 99.86

The indicators generally reinforce the maturity groupings outlined in Section 4.2. Advanced countries, Belgium,
Estonia, and Singapore consistently score high across all categories. Estonia and Singapore are especially strong in
service integration and digital ID, while Belgium performs well on open data and cybersecurity. These results
illustrate that institutionalised legal frameworks when paired with operational infrastructure, predict stronger e-
governance performance. On the other hand, moderate countries, such as Ecuador and Kyrgyzstan, display more
uneven profiles. Ecuador performs relatively well in online services and open data, reflecting its emphasis on front-
end platforms but scores lower in cybersecurity and institutional coherence. Kyrgyzstan performs comparatively
better in digital ID, partly due to the Tunduk platform, but lags in service integration and infrastructure. Finally,
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early-stage countries, Botswana, Jamaica, and Kenya, generally score lower across most indices. Kenya stands out
slightly with a higher GCI score, indicating relative strength in cybersecurity institutions, but remains behind in
legal coherence and service integration. These patterns reinforce the broader argument that while legislative
reform is a necessary condition, it is insufficient without robust institutions, systems, and citizen trust.

Longitudinal Trends in the EGDI

In addition to cross-sectional comparisons, the E-Government Development Index (EGDI) provides a longitudinal
view of each country's trajectory between 2014 and 2024 (Figure 2).
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Fig. 2 - E-Government Development Index 2014-2024 (UNDESA, 2025).

Evidently, Estonia and Singapore show sustained progress, with Estonia increasing from 0.85 to 0.97 and
Singapore maintaining consistently high scores. These gains are tied to iterative legal updates and investments in
whole-of-government architectures. Moderate countries, such as Ecuador and Kyrgyzstan, have demonstrated
steady improvement. Ecuador increased from 0.51 to 0.78, supported by platform expansion and external technical
assistance. Kyrgyzstan rose from 0.47 to 0.73, reflecting the impact of institutional innovation, policy borrowing,
and the rollout of Tunduk.

In contrast, early-stage countries show slower or inconsistent gains. Kenya improved from 0.38 to 0.63 due to its
expanding service platforms, but progress is constrained by institutional fragmentation. Botswana and Jamaica
exhibit only marginal growth, illustrating the limitations of uncoordinated or under-resourced reform.
Interestingly, while classified as advanced, Belgium shows only modest growth (0.76 to 0.81), suggesting that
decentralised governance may impede long-term progress despite early regulatory leadership.

Key Cross-Cutting Patterns
Three overarching insights emerge from the cross-country synthesis:

e Legal frameworks are foundational but insufficient without institutional support: Advanced
countries show that comprehensive legal frameworks embedded in operational systems, such as Estonia's
X-Road and elD, enable secure data flows and cross-sector integration (Kotka et al.,, 2016; Krimmer et al.,
2021). However, moderate countries like Ecuador and Kyrgyzstan reveal that legal adoption without
enforcement, capacity, and uptake delivers limited outcomes (Bannister & Connolly, 2011b; OECD, 2023).
This confirms existing research suggesting that the mere existence of laws does not guarantee compliance
or transformation unless supported by enforcement mechanisms and institutional readiness (Bannister &
Connolly, 2011b; Jordanoski & Meyerhoff Nielsen, 2023).

e Institutional capacity and infrastructure determine the impact of regulation: The implementation
gap is widest in moderate and early-stage contexts. Ecuador's legal basis for interoperability is
undermined by fragmented governance (Apolo et al, 2020), while Kyrgyzstan's infrastructure
investments remain underutilised (UNDP, 2021). By contrast, advanced countries pair regulation with
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long-term investments in technical and organisational infrastructure (Heeks, 2008). This supports the
argument that regulatory maturity must be paired with governance capacity and adequate financing to
deliver meaningful digital outcomes (OECD, 2020b).

e Regulatory maturity is closely linked to interoperability and service integration: Countries with
legal mandates for data exchange and authentication, like Estonia and Belgium, show high levels of
integration and service coherence (Bruijn, 2021; Kotka et al., 2016). These frameworks are embedded
into public administration, enabling seamless, cross-agency services. In early-stage contexts, the absence
of such frameworks leads to siloed systems and duplicative service delivery, limiting scalability and trust
(Dovhan et al., 2022; Wimmer et al., 2018).

These findings confirm that regulatory maturity is a strong predictor of e-governance performance but not a
guarantee. Countries with established legal frameworks and well-embedded digital enablers consistently
outperform those where reform remains fragmented or under-resourced. This cross-cutting synthesis reinforces
the value of legal-regulatory maturity as a diagnostic lens while highlighting the risks of symbolic compliance in
contexts where enforcement and technical infrastructure are lacking.

4.4 From Regulation to Realisation: Barriers to Effective Implementation

While regulatory maturity is a critical enabler of digital governance, it does not, on its own, guarantee meaningful
implementation. Across the eight countries studied, several cross-cutting constraints continue to obstruct the
translation of legal frameworks into operational digital ecosystems. These barriers underscore the need for a
holistic approach that aligns legal ambition with institutional capacity, infrastructure readiness, and societal
inclusion. These include:

e Legal and Institutional Misalignment: One of the most persistent challenges is fragmented governance
and siloed legal mandates. In countries such as Kenya and Botswana, overlapping responsibilities and
weak inter-ministerial coordination have delayed the adoption of shared platforms and hindered the
enforcement of national digital strategies. Ecuador faces similar issues, where the lack of vertical
alignment between national and subnational regulations has resulted in duplicative efforts and
inefficiencies. These patterns reflect broader structural weaknesses, where legal reforms are not
sufficiently supported by inter-agency collaboration or clearly defined institutional mandates (Nyman-
Metcalf, 2014; OECD, 2020a).

e Operational and Infrastructure Gaps: Digital transformation also hinges on robust infrastructure and
sustainable investment. In many early-stage countries, inadequate digital infrastructure, such as limited
connectivity, fragmented identity systems, or insecure data hosting environments, impairs the rollout of
legally mandated systems. Botswana and Kenya exemplify this dynamic, where the technical
infrastructure lags behind strategic plans. Even where policies are well-articulated, their implementation
is often delayed due to fiscal constraints or reliance on donor funding. Without adequate financing and a
long-term maintenance strategy, legal frameworks risk becoming aspirational rather than actionable
(OECD, 2020b).

e Societal Readiness and Trust: Even the most coherent legal and technical systems depend on societal
trust and digital literacy to gain traction. In Jamaica, for instance, the National Identification System
(NIDS), though legally established, has faced significant public opposition due to privacy concerns and
insufficient consultation. (Caribbean Policy Research Institute (CAPRI), 2020) Similarly, Kenya's Huduma
Namba and Maisha Namba initiatives were suspended or contested on legal grounds, with civil society
raising concerns over exclusion risks and inadequate data safeguards (Kennedy, 2025; Njoya, 2023).
These examples underscore that institutional design must be coupled with public engagement and
transparent governance. Without these elements, uptake remains low, and compliance is limited even in
legally sound systems (Grigorescu et al., 2016; Sanjay Jadhav, 2023).

Finally, across all maturity levels, governments face growing difficulties in responding to rapid technological
change. While Singapore has begun adapting its legal frameworks to accommodate emerging technologies such as
Al and fintech, most countries remain reactive, contributing to regulatory lag and oversight gaps (Firdaus et al,,
2024; OECD, 2020b). This mismatch between innovation cycles and legislative evolution highlights the need for
more agile, anticipatory regulatory design.

5. Conclusion and Future Work

This paper examined how the maturity of regulatory frameworks correlates with the development of e-governance
across a diverse set of countries. While regulatory frameworks are indispensable for enabling secure, efficient, and
resilient digital government systems, their effectiveness depends on broader structural and institutional

Copyright ©2025 by the authors. This conference paper is published under a CC-BY-4.0 license
Page 10 of 15



conditions. The findings confirm that legal design alone is insufficient unless matched by operational capacity,
coordinated governance, and public engagement. As digital transformation accelerates globally, the ability of
governments to align legal innovation with institutional capacity and societal needs will remain a decisive factor
in shaping the future of digital public administration.

Drawing from a cross-case comparative analysis of eight jurisdictions, the findings confirm that comprehensive,
coherent, and enforceable regulatory environments are closely associated with more advanced e-governance
outcomes. Countries with mature legal systems, such as Belgium, Estonia, and Singapore, have successfully
implemented key digital enablers, achieved high levels of interoperability, and fostered institutional and citizen
trust in digital services. This conclusion is further supported by comparative analysis using internationally
recognised indicators, which offer empirical validation of the observed regulatory maturity classifications. In
contrast, jurisdictions with fragmented or underdeveloped regulatory frameworks face persistent challenges
related to implementation, enforcement, and scalability. These barriers, ranging from legal fragmentation to
enforcement gaps and infrastructure constraints, demonstrate the need for regulatory maturity to be understood
as both a legal and operational condition.

This research introduces an empirically grounded, three-tier classification of regulatory maturity (advanced,
moderate, and early-stage) based on legal scope, system operationalisation, and institutional integration. By
combining qualitative analysis with internationally recognised indicators (e.g., EGDI, OSI, EPI, GCI), the study offers
a replicable framework for diagnosing regulatory readiness across diverse national contexts. It also serves as a
practical benchmarking tool for policymakers, enabling the identification of regulatory gaps and supporting
targeted reforms aligned with national capabilities and digital ambitions.

Future research could extend this analysis by examining the influence of global and regional legal frameworks,
such as the EU's eIDAS, GDPR, and NIS2, the OECD's digital governance principles, or emerging global standards on
Artificial Intelligence, in shaping domestic regulatory ecosystems. Also, further work could examine the effects of
regulatory design at subnational or federal levels, particularly in countries with decentralised governance
structures, such as Belgium, Australia, or India. Longitudinal studies could also help clarify how legal frameworks
adapt to technological change and whether regulatory evolution leads to sustained governance outcomes.
Understanding how legal frameworks evolve over time and how they respond to emerging technologies will be
essential for designing future-ready digital governance systems.
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Appendix

Tab. - E-Governance Regulatory Landscape in Belgium, Estonia, Singapore, Ecuador, Kyrgyzstan, Botswana, Jamaica and

Kenya.
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