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Abstract Methodology

As digital transformation accelerates globally, Digital Public Infrastructure (DPI) is emerging as a key framework for public service delivery. The foundational dataset for this study is the DPI Map, produced by

This study investigates which country-level conditions, specifically population size, enabling infrastructure, and state capacity, are associated the University College London (UCL). The DPI Map records, for

with the successful adoption of DPI. To examine this, a dataset of countries was constructed using publicly available global indicators, 211 countries, whether three core DPI systems, digital ID, payment,

including both DPI adopters and non-adopters to assess the individual and joint effects of the selected indicators on DPI adoption. and data exchange, are present, using a binary indicator. To

Independently, indicators for population size, enabling infrastructure, and state capacity were found to be higher in countries with digital ID contextualize DPI adoption, 5 additional indicators were merged

systems. However, when analyzed collectively, digital infrastructure was found to have the strongest association with overall DPI onto the DPI Map dataset at the country level, drawn from three

implementation, followed by population size. Furthermore, state capacity was not associated with higher rates of overall DPI implementation. publicly available sources, as seen in Fig. 3. The methodology used

By identifying the conditions most strongly associated with DPI adoption, this study provides a framework for governments to assess whether a two-stage analysis:

they are well-suited to implement DPI and likely to benefit from such investments. 1. Univariate Analysis: Each population, digital infrastructure,
and state capacity indicator was compared between countries

‘ E % with and without a digital ID system using descriptive statistics
Background ﬁ — Eﬂ. and Mann-Whitney U tests to identify the variables most
strongly associated with digital ID adoption.

Market and service layer 2. Multivariate Analysis: The strongest indicators were then
e EEEL e used in a multivariate regression model to determine which

DPI systems are “society-wide, digital capabilities that are

essential to participation in society and markets as a citizen, . . .
: . ” variables were most strongly associated with overall DPI
entrepreneur, and consumer in a digital era” (Eaves and Sandman). It .. . . . o
. . . . Digital Digital Data adoption, measured by a country's combined adoption of digital
is public in that it 1s created through a collaborative process credentials payment exchange

ID, payments, and data exchange systems.

involving cross-sectoral stakeholders and is proactively governed by
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the state to provide for the common good (Mazzucato et al.). As seen
in Fig. 1, rather than delivering services directly, DPI operates as an

enabling layer between physical infrastructure and sector-specific (( )

applications including social protection, healthcare, and e-commerce

(World Bank, 2024). M% Mann-Whitney U tests reveal statistically significant differences in
The World Bank identifies both technology and non-technology Networks Sl the distributions of all 6 indicators between countries with and

enablers for DPI. Technology enablers include internet connectivity, Physical infrastructure without a digital ID system (all p-values < 0.05). In the second

cloud storage, and access to AI/ML, and non-technology enablers Information communication technology- stage, total population, the E-Government Development Index, and

include legal frameworks for data protection, cybersecurity Fig. 1 Digital Infrastructure and Services Layers. lmage from Canda School of Public Service Government Effectiveness were selected to represent population
protocols, and widespread digital literacy (Clark et al.). The World size, digital infrastructure, and state capacity, respectively. It was
Bank also identifies multiple approaches to building DPI, depending Average DPI Adoption Across Digital Infrastructure, State found that digital infrastructure has the strongest association with
on a country's existing infrastructure. Countries with legacy identity Capacity, and Population Levels DPI adoption across digital identification, payment, and data
systems, such as Indonesia, tend to build on top of existing 2.50 exchange systems, while population size shows a moderate but
architectures. Alternatively, countries seeking to overhaul their statistically significant association. This suggests that digital
systems, such as Bangladesh, build from the ground up (Clark et al.). infrastructure may serve as a foundational requirement for DPI
The OECD offers a similar but distinct list of key enablers for
successful DPI, noting that countries with legacy systems may find

DPI harder to implement efficiently, since replacing existing
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adoption by facilitating population-wide access to the systems and
) larger countries may be more likely to develop comprehensive DPI
.50

ecosystems because of economies of scale or greater returns on
infrastructure is often expensive. Additional enablers identified by ivestment. In contrast, state capacity does not have a statistically

the OECD include collaboration with the private sector; a sustainable

1.00
significant association with overall DPI adoption, suggesting that

financing model; and safeguards to mitigate social and technological the relationship observed in the first stage may be driven by the

challenges (OECD).

090 overlap between state capacity and digital infrastructure rather than

by an independent effect of state capacity. Alternatively, state

Average of DPI Count Sum (ID + Payment + Data Exchange)
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HE LD LAl L LRl Gl L L capacity may be associated primarily with digital ID adoption rather

than with digital payment or data exchange systems.
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Fig. 2 Average DPI Adoption Across Digital Infrastructure, State Capacity, and Population Levels. Data from

Hypothesis: DPI adoption 1s driven by the interaction of three World Bank World Development Indicators, UN E-Government Knowledge Base, World Bank World
fact Governance Indicators, and DPI Map. .
actors: Conclusions
1. Population size: DPI systems exhibit strong economies of scale

due to high fixed costs and low marginal costs. Consequently, Statistical Analysis Results

: .. : : Th f thi ine th h of
DPI becomes economically attractive in larger countries as it e purpose of this study was to examine the strength o

: : : . : association between population size, digital infrastructure, and state
improves service delivery and reduces per-user administrative Univariate Multivariate

Variable Indicator
costs. Analysis Analysis

2. Enabling infrastructure: Even if DPI systems are

capacity and DPI implementation, with the goal of understanding
which of these factors is most closely associated with the
implementation of DPI. The findings should be considered within

implemented, low connectivity limits uptake and reduces Total population p-value: Cocflicient: the limitations of the study. Because the analysis does not establish

effectiveness. Therefore, stronger existing digital infrastructure Population Size | (in thousands), 0.0014 0.3434 o v , , Y

is expected to be a necessary precondition for effective DPI 2025 Reject Hy Reject H, temp o.rah.ty, it cannot determine causa%l‘Fy or conclude that any of

adoption these indicators are necessary preconditions for DPI

o : L : implementation. Further research should therefore examine the
3. State capacity: DPI requires coordination across agencies, Individuals Using P | relationshi ub ) 'ubl q DPIX

reliable governance capacity, and institutional stability. the Internet (% of p-value: f:ausa re atlc.)ns P .et.weent e5¢ Var.la ©s afl _

Countries with stronger bureaucratic systems are therefore more population), Most | 1.8800 E-08 implementation. Individual case studies could provide a stronger
Recent Year Reject Hy understanding of the factors that influence stakeholder decisions to

likely to move to de facto implementation. , , ,
(2014 - 2024) plan, pilot, and ultimately implement DPI systems. Future research

should also examine the role of regional partnerships and

By identifying the conditions under which DPI adoption is most . , . . , o
international investment in creating the conditions for successful

successful, this study provides a framework for governments to Mobile Cellular Coefficient: . . . .
. oc1ricient:
: : : Digital - DPI implementation and supporting countries that may not yet have
assess whether they are well-suited to implement DPI and likely to - Subscriptions (per p-value: 1.3827 ,
benefit from such investments. nfrastructure | 10 eonle). Most 0.0028 Reject Hy the zfcl:lessa;y 1nfrastruct}1re. TR
Recent Year Reject Hy though state capacity was not tound to be significantly
(2021 - 2025) associated with overall DPI implementation in this model, effective
governance remains an important component of ensuring the long-
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Fig. 3 Statistical Results from Univaritate and Multivariate Analysis




