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Abstract. Artificial intelligence readiness is increasingly important for public-sector 

digital transformation because it can shape transparency, citizen participation, 

service responsiveness and trust in urban governance. This study aims to examine 

whether national Government AI Readiness strengthens city-level digital urban 

governance and trust-related outcomes across an international sample of smart 

cities. The empirical analysis combines IMD Smart City Index data with the 

Government AI Re+adiness Index for 2020, 2021, 2023, 2024 and 2025, covering 

641 city-year observations from 141 cities across 71 countries/economies, and 

applies two-way fixed effects models, country-clustered standard errors, lagged 

specifications, PCA-based robustness checks and component-level regressions. 

The results show that Government AI Readiness is positively and significantly 

associated with the Digital Urban Governance and Trust Index, with a coefficient 
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of 0.0958, indicating that a 10-point increase in GAIRI corresponds to 

approximately a 0.96-point increase in the index. The lagged specification 

confirms this relationship, with a coefficient of 0.1156. PCA results show that the 

first principal component explains 72.66% of the variance, supporting the 

coherence of the constructed index. The moderation analysis indicates that 

internet speed and reliability have a strong positive effect. At the same time, the 

negative interaction coefficient (-0.0056 in the robustness model) suggests a 

diminishing-return effect rather than complementarity. 

Keywords: government AI readiness, digital urban governance, smart cities, citizen 

participation, trust in authorities, public-sector digital transformation. 

JEL Classification: O33, H83, R58, D73 

 

1. INTRODUCTION 

Artificial intelligence is becoming an increasingly important factor in the transformation of public 

administration, digital public services and citizen–government relations. In contemporary governance, 

digital transformation is no longer limited to the technical provision of online services but is increasingly 

associated with institutional responsiveness, transparency, accountability, civic engagement and trust. This 

shift is reflected in the World Bank’s GovTech approach, which identifies core government systems, digital 

public services, digital citizen engagement and enabling infrastructure as key dimensions of public-sector 

digital maturity. At the same time, the effective use of data and digital technologies depends not only on 

technological capacity but also on institutional safeguards, public trust and readiness to govern digital 

transformation responsibly (World Bank, 2021; Vasconcelos et al., 2025). In this context, Government AI 

Readiness can be viewed as part of a broader national institutional and technological environment that may 

shape how cities adopt, implement and benefit from digital governance practices. 

The growing importance of trust in public institutions reinforces the relevance of this issue. 

Contemporary governments face increasing pressure to deliver services that are not only efficient and 

accessible but also transparent, inclusive and accountable. The OECD emphasises that citizens’ trust is 

closely linked to perceptions of government responsiveness, reliability, integrity, openness and fairness, 

which are also central dimensions of digital urban governance. Artificial intelligence may support better 

service design, faster administrative processes, data-driven decision-making and more personalised public 

services. However, its use in the public sector may also generate risks related to privacy, algorithmic bias, 

accountability, exclusion and the opacity of automated decision-making. Therefore, AI in government 

requires not only advanced technological infrastructure but also responsible governance frameworks, ethical 

safeguards and effective communication with citizens. This makes it important to examine whether 

countries that are better prepared for AI also demonstrate stronger city-level outcomes in transparency, 

participation and trust-related smart-city governance (OECD, 2024, 2025). 

The international relevance of this research is further strengthened by current policy developments in 

Europe and beyond. The European Commission’s Digital Decade agenda defines digital public services, 

connectivity, digital skills, and digital transformation as strategic priorities for 2030, while the EU AI Act 

establishes a regulatory framework to foster trustworthy, human-centred artificial intelligence. These 

initiatives show that AI readiness is increasingly understood as a governance and institutional challenge 

rather than solely as a technological issue (European Commission, 2025, 2026; Vasa et al., 2023). 

Nevertheless, despite growing policy attention to AI, digital government and smart cities, empirical evidence 
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remains limited on whether national AI readiness is reflected in measurable city-level governance outcomes. 

This gap is especially important for smart cities, where digital technologies are expected to improve not only 

service delivery but also citizen participation, transparency and trust in authorities. Therefore, this study 

investigates whether Government AI Readiness strengthens digital urban governance across an international 

sample of smart cities. 

The paper answers this question by merging city-level data from the IMD Smart City Index with the 

Government AI Readiness Index across 2020 - 2025 for 641 city- year observations spanning 141 cities 

from 71 countries/economies, estimating two-way fixed effects models with country-clustered standard 

errors as well as a battery of lagged specifications, PCA-based robustness checks and component-level 

regressions. The dependent variable is the Digital Urban Governance and Trust Index (DUGTI), compiled 

from twelve individual Smart City Index indicators measuring transparency, citizen engagement, digital 

public services and trust in institutions. This paper contributes to this literature by: (1) presenting a 

transparent and replicable composite metric of digital urban governance and citizen trust levels; (2) offering 

the first panel evidence at the international level connecting country AI readiness with quantifiable 

governance outcomes at the city-level; and (3) uncovering which components of governance are most 

associated with AI readiness, as well as the moderating importance of local digital connectivity. The rest of 

the paper is structured as follows: Section 2 provides a literature review, Section 3 details the data and 

methodology, Section 4 discusses the empirical results, and Section 5 concludes. 

2. LITERATURE REVIEW 

The literature on Government AI Readiness and digital urban governance combines research on AI in 

public administration, GovTech, smart-city governance, digital trust, transparency and citizen participation. 

AI readiness is not only a technological issue but also reflects institutional preparedness, ethical governance, 

leadership capacity and the ability of public organisations to transform data into public value. AI ecosystems 

are increasingly linked to knowledge-based growth, while GovTech is understood as a technological, 

institutional and human system shaping social progress and well-being (Abdullayev et al., 2026; Kuzior et 

al., 2026). Public-sector AI adoption also depends on expert knowledge, organisational readiness and 

managerial competences that allow innovation to be embedded in administrative processes (Ingaldi & 

Ulewicz, 2025; Zhidebekkyzy et al., 2026). 

GovTech research shows that digital transformation can improve public administration, quality of life 

and economic governance, but its effects depend on institutional conditions and administrative capacity 

(Hossain et al., 2025; Lyeonov et al., 2026a; Lyeonov et al., 2026b; Vasylieva et al., 2026). In fragile, crisis-

affected and developing contexts, digital tools may support transparency, secure public services and 

reconstruction, but they can also reproduce inequalities when digital access, accountability and governance 

safeguards are weak (Juhászová et al., 2026; Kafoe et al., 2026; Topazly et al., 2026).  

Traditional public consultation often fails to capture the complex, multi-layered preferences of local 

communities, creating a clear need for experimental mixed-method approaches in participatory urban 

planning (Kaźmierczak & Palicki, 2021). Integrating AI into these frameworks allows for the real-time 

synthesis of both descriptive and normative spatial data, transforming citizens into active co-designers of 

resilient urban spaces. Smart-city studies provide the urban foundation for this research by showing that big 

data, AI and integrated digital systems support planning, predictive analytics, service optimisation and real-

time urban management (Allam & Dhunny, 2019; Ullah et al., 2020). However, AI-enabled smart cities also 

create risks related to privacy, surveillance, exclusion and governance quality, while emerging digital 

environments such as the metaverse extend these challenges to environmental, economic and social 

sustainability (Allam et al., 2022; Yigitcanlar et al., 2020).  
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The governance dimension of smart cities is central because digital urban transformation concerns not 

only infrastructure, platforms and sensors but also public administration, citizen participation and 

accountability. It is crucial to avoid the social digital divide, which refers to the disparity in access to and use 

of technology. Citizen engagement in addressing local issues, such as urban revitalisation, requires 

transparency, community-centered motivation in shaping public spaces, and the effective design of 

information and tools. According to research outcomes, such factors affect local engagement and create a 

resilient living environment for all inhabitants (Bieda et al., 2026; Landa-Oregi et al., 2025). E-governance 

in smart cities depends on technological trends, institutional enablers, administrative capacity and citizen-

centred mechanisms, while recent bibliometric evidence confirms the growing integration of digital 

transformation and urban governance research (Kuzior et al., 2023; Zhubanazarov et al., 2026). Smart-city 

development also requires sustainable financing and strategic resource mobilisation, whereas smart-city 

rankings do not always reflect the broader strength of the innovation ecosystem (Hedegaard et al., 2024; 

Kuzior et al., 2025). Residents’ perceptions remain important because smart-city value depends on how 

citizens assess services, responsiveness and the city’s image (Grębosz-Krawczyk & Zakrzewska-Bielawska, 

2024). Citizens' perceptions of urban life are also revealed through their economic attitudes and choices, as 

scholars of urban economics have found that living conditions and local land-use policies affect spatial 

behaviour of large-city residents and housing prices (Palicki, 2017). For example, data from Warsaw suggests 

that noise pollution from aircraft near Warsaw's central airport resulted in an average price penalty of 

approximately 4% for homes inside the noise impact zone, and that this penalty increased following the 

official establishment of the Limited Use Area in 2011, reflecting that policy announcements themselves 

have quantifiable effects on real estate markets (Trojanek & Huderek-Glapska, 2018). Such revealed-

preference data complements the survey data commonly used in smart city rankings: both survey and 

revealed preferences reflect citizen feedback on cities' actual performance, justifying the employment of 

perception-oriented metrics like the SCI as a proxy for government performance. 

Trust, ethics and social legitimacy form another key part of the literature. Smart cities improve public 

management but also create tensions related to privacy, surveillance, security and social trust, while just and 

sustainable smart cities require citizens to act as active participants in digital systems rather than passive 

users (Eik et al., 2026; Ylipulli et al., 2025). AI-based urban technologies are particularly sensitive in areas 

such as automated traffic enforcement, policing, public safety, and crime prevention, where ethical design, 

accountability, and social justice are necessary to prevent biased or exclusionary outcomes (Aliyeva, 2026; 

Haley, 2025; Springs, 2024). 

Trust also influences the adoption of digital technology by citizens, businesses, and public-sector users. 

Perceived security supports the acceptance of contactless services, while cybersecurity governance affects 

trust-based economic relations such as supplier credit decisions (Burkett & Recuero Virto, 2025; Li et al., 

2026). In AI-enabled and citizen-facing environments, trust shapes behavioural intentions, crisis 

communication, personalised services and public value creation (Nguyen et al., 2026; Selaković, 2025; 

Sułkowski et al., 2025). These findings suggest that Government AI Readiness should be evaluated not only 

through technological preparedness but also through its contribution to trustworthy, rights-sensitive and 

citizen-oriented digital urban governance. 

E-government adoption and administrative transformation depend on behavioural, organisational and 

managerial conditions. Behavioural approaches can stimulate e-government use by reducing cognitive 

barriers and improving user experience, while lean practices and process reengineering can strengthen 

transparency, responsiveness and citizen satisfaction in local government (Crăciun et al., 2025; Ghonim, 

2026). Digital transformation also supports management control and organisational efficiency when data 

systems are integrated into decision-making, showing that AI readiness produces governance effects only 

when public organisations can convert digital tools into service improvements (El Massaoudi et al., 2025). 
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Transparency, accountability, and corruption-related outcomes are central to digital governance 

research. Digital budget transparency and financial management reforms can improve credibility and good 

governance, while digitalisation may reduce corruption risks through traceability, data availability and lower 

administrative discretion (Eriqat et al., 2025; Maisyarah, 2026; Ntuli et al., 2025). However, the relationship 

between digitalisation and integrity is not automatic, as corruption reduction depends on institutional design, 

enforcement capacity and safeguards against accountability erosion and rent-seeking (Pisker et al., 2026; 

Ugulava, 2026). 

Local fiscal capacity and decentralised governance influence whether cities can benefit from digital and 

AI-related transformation. Local budgets, participatory budgeting and fiscal adaptation are important for 

accountability and resilience, especially under crisis conditions (Khodan & Burtnyak, 2025). Financial self-

sufficiency, own-revenue growth and public expenditure priorities shape local autonomy, service provision 

and the resources available for digital transformation (Filipova et al., 2025; Mohapatra, 2026; Pupysheva et 

al., 2025). The size of this fiscal space directly depends on the stability and design of municipal revenue 

tools. Research on Polish municipalities suggests that legal changes to land-based revenues may leave cities 

worse off in terms of revenue stability in the long-term, forcing cuts to spending that disproportionately 

affect cities' abilities to provide high-quality public services and plan for their socio-economic development 

in the longer term (Trojanek et al., 2024). Additionally, local tax policy can be affected by strategic 

considerations between neighbouring municipalities - rather than setting tax rates based on the unique 

demands of their constituency, cities often follow their neighbours' tax decisions (Trojanek et al., 2021). 

These insights suggest that fiscal space for AI-enabled transformation will vary between cities and will not 

be entirely under cities' control, highlighting the importance of national-level determinants of municipal 

fiscal policy like those measured by Government AI Readiness. 

The digital readiness literature shows that AI and ICT integration can deepen territorial and 

institutional inequalities when countries, regions and organisations differ in infrastructure, skills, innovation 

capacity and public-sector preparedness (Meidute-Kavaliauskiene et al., 2026). European evidence confirms 

substantial disparities in digital readiness, public-sector transformation, governance quality, service 

efficiency and socio-economic inclusion (Valaskova et al., 2025a; Valaskova et al., 2025b). Differences in 

digital and sustainable transformation across the pre- and post-pandemic periods further justify comparative 

international analysis of AI readiness and city-level governance outcomes (Paraschiv et al., 2024). These 

differences may also imply that national AI readiness could have different effects depending on digital 

connectivity on the local level, since national institutional capacity and city-level connectivity can be 

complementary sources of digital service provision. Hence, this study moderates the analysis.  

Digital innovation ecosystems shape the conditions under which cities and institutions adopt new 

technologies. Digital Innovation Hubs support technological diffusion and capacity-building, while digital 

entrepreneurial ecosystems, digital culture and organisational readiness influence innovation outcomes and 

social sustainability (Gavkalova et al., 2024; Khatami et al., 2024; Suparna et al., 2025). Digital inclusion 

remains essential because the benefits of analytics, AI and digital services are unevenly distributed when 

citizens differ in access, capability and trust (Ruthvika & Hedau, 2025).  

AI and digital tools are increasingly applied to specific urban and service management domains, but 

technical applications do not automatically yield better governance. AI-based waste classification, energy 

equity tools and smart feedback management can improve municipal systems and decision support (Kajda 

& Karwot, 2026; Kildei et al., 2025; Kirichok et al., 2025). Mobile social smart technologies and talent-

related risks in smart-city companies further show that digital transformation depends on human capital, 

organisational competencies and participatory governance (Kostiushko et al., 2025; Titov & Kaukes, 2026).  

The geopolitical and social dimensions of AI further show that Government AI Readiness is not only 

a technical or administrative variable. AI increasingly affects international competitiveness, technological 
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sovereignty and the strategic position of states, while public understanding of AI is shaped by education, 

expectations and perceptions of usefulness or risk (Neacșu et al., 2025; Pisică & Zaharia, 2025). Smart 

mobility research also shows that AI is transforming urban transport, prediction, automation, and service 

personalisation, but these effects require governance frameworks that address safety, inclusiveness, 

accountability, and public acceptance (Nikitas et al., 2020). 

Previous research confirms that AI, GovTech and smart-city development are interconnected, but the 

literature remains fragmented across technological, institutional, ethical, fiscal and citizen-experience 

perspectives. The common conclusion is that digital transformation creates public value only when 

supported by trustworthy institutions, transparent governance, digital inclusion and citizen-oriented service 

design. However, empirical evidence remains limited on whether national Government AI Readiness is 

systematically associated with measurable city-level digital governance and trust outcomes across countries, 

which defines the research gap addressed in this study. 

This study aims to assess how national Government AI Readiness shapes city-level digital governance, 

citizen participation and trust-related outcomes across countries, thereby clarifying whether AI-related 

institutional capacity at the national level contributes to more transparent, participatory and trust-oriented 

smart-city governance. 

3. METHODOLOGY 

This study examines whether national readiness for artificial intelligence is associated with the 

development of digital governance and trust-related outcomes in smart cities. The empirical analysis 

combines city-level data from the IMD Smart City Index reports with country-level data from the 

Government AI Readiness Index. The Smart City data were collected from the IMD Smart City Index 

reports for 2020, 2021, 2023, 2024, 2025 and 2026, prepared by the International Institute for Management 

Development World Competitiveness Center, the Smart City Observatory, the Singapore University of 

Technology and Design and, in later editions, the World Smart Sustainable Cities Organisation (IMD WCC 

et al., 2020, 2021; IMD WCC & WEGO, 2023, 2024, 2025, 2026). The national AI readiness data were 

obtained from the Government AI Readiness Index dataset for 2020–2025 published by Oxford Insights 

(Oxford Insights, n.d.). 

The unit of observation is a city-year. Since the Government AI Readiness Index is available at the 

country level, each city was matched to the country's AI readiness score. Therefore, GAIRI is not interpreted 

as a direct measure of AI implementation in a specific city. Instead, it is treated as a proxy for the national 

technological and institutional environment that may enable AI-supported digital transformation in urban 

governance. Because the Smart City and GAIRI datasets do not fully overlap in time, the main regression 

sample is restricted to years for which both city- and country-level data are available. The baseline 

specification uses 2020, 2021, 2023, 2024, and 2025, while the lagged specification excludes 2020 because 

the GAIRI data begin in 2020, so no one-year lag is available for that year. 

The dependent variable is the Digital Urban Governance and Trust Index, constructed from twelve 

Smart City Index indicators that capture access to public information, anti-corruption perception, citizen 

participation, feedback mechanisms, responsiveness of online services, public Wi-Fi, internet speed and 

reliability, fiscal transparency, online voting, civic co-creation, digital administrative services and trust in 

authorities (Table 1). The index was calculated as the arithmetic mean of the selected components. Since all 

indicators are measured on a comparable 0–100 scale, the arithmetic mean yields a transparent, interpretable 

composite measure. As an additional robustness check, a PCA-based version of the index was also 

constructed from the same twelve standardised indicators. The first principal component was used as an 
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alternative dependent variable because it captures the dominant common dimension underlying the selected 

indicators. 

Table 1 

Construction of the digital urban governance and trust index 
 

Dimension Indicator included in the index 

Access to public information Information on local government decisions is easily accessible. 

Anti-corruption perception Corruption of city officials is not an issue of concern. 

Citizen participation Residents contribute to the decision-making of the local government. 

Citizen feedback Residents provide feedback on local government projects. 

Responsiveness of digital 
services 

Online reporting of city maintenance problems provides a speedy solution. 

Public digital access Free public Wi-Fi has improved access to city services. 

Digital infrastructure The current internet speed and reliability meet connectivity needs. 

Fiscal transparency Online public access to city finances has reduced corruption. 

Digital democracy Online voting has increased participation. 

Civic co-creation 
An online platform where residents can propose ideas has improved the city’s 

life. 

Digital administrative services Processing identification documents online has reduced waiting times. 

Trust in authorities The availability of online information has increased trust in authorities. 
 

Note: The index was calculated as the arithmetic mean of the selected indicators. A PCA-based version of the index 

was used as a robustness check. 

 

The main explanatory variable is the Government AI Readiness Index. It reflects the extent to which 

national governments are prepared to use and govern artificial intelligence in public administration and 

broader public-sector transformation. The study also uses a lagged/previous available GAIRI value to test 

whether national AI readiness is associated with city-level digital governance outcomes with a lag. In 

addition, internet quality is introduced as a moderating variable, measured by the Smart City Index indicator 

“The current internet speed and reliability meet connectivity needs”. This variable captures the quality of 

local digital infrastructure and is used to test whether the relationship between AI readiness and digital urban 

governance depends on residents' connectivity conditions. 

The empirical analysis tests the following hypotheses: 

H1: Cities located in countries with higher Government AI Readiness demonstrate higher levels of 

digital urban governance and trust. 

H2: National AI readiness is positively associated with subsequent city-level digital governance and 

trust outcomes when measured using a lagged specification. 

H3: The relationship between AI readiness and smart-city governance is stronger in cities with better 

digital infrastructure, measured by internet speed and reliability. 

The baseline empirical model is specified as follows: 

 

𝑌𝑖𝑐𝑡 =  𝛽1𝐺𝐴𝐼𝑅𝐼𝑐𝑡 +  𝜇𝑖 + 𝜆𝑡 +  𝜀𝑖𝑐𝑡 

 

where 𝑌𝑖𝑐𝑡 denotes the Digital Urban Governance and Trust Index for city i, located in country c, in year t. 

𝐺𝐴𝐼𝑅𝐼𝑐𝑡 is the Government AI Readiness Index of country c in year t. Since GAIRI varies at the country-

year level, it is not interpreted as a direct city-level measure of AI implementation. Instead, it captures the 

national technological, institutional and policy environment in which cities operate. 𝜇𝑖 represents city fixed 

effects, which control for time-invariant characteristics of cities, including geographical location, long-term 

institutional conditions, administrative traditions, urban structure and baseline level of development. 𝜆𝑡 
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represents year fixed effects, which control for common shocks and global time trends affecting all cities in 

a given year. 𝜀𝑖𝑐𝑡 is the error term. 

The baseline analytical sample (Table A1, Appendix A) includes 641 city-year observations from 141 

cities in 2020, 2021, 2023, 2024 and 2025. The year 2022 is excluded because the Smart City Index data are 

unavailable for that year, and 2026 is excluded from the main regression sample because the corresponding 

GAIRI data are unavailable. The lagged specification includes 516 city-year observations because the first 

available observation for each city/country cannot be assigned a lagged GAIRI value. 

To test the delayed relationship between national AI readiness and city-level digital governance, the 

following lagged specification is estimated: 

 

𝑌𝑖𝑐𝑡 =  𝛽1𝐺𝐴𝐼𝑅𝐼𝑐𝑡−1 +  𝜇𝑖 +  𝜆𝑡 +  𝜀𝑖𝑐𝑡 

 

where 𝐺𝐴𝐼𝑅𝐼𝑐𝑡−1 denotes the previous available value of the Government AI Readiness Index for country 

c. Because the Smart City panel is short and irregular, particularly due to the absence of 2022 Smart City 

data, this lagged model is interpreted as a robustness test of temporal ordering rather than as definitive 

causal evidence. 

To test the moderating role of local digital infrastructure, the following interaction model is estimated: 

 

𝑌𝑖𝑐𝑡 =  𝛽1𝐺𝐴𝐼𝑅𝐼𝑐𝑡−1 + 𝛽2𝐼𝑛𝑡𝑒𝑟𝑛𝑒𝑡𝑄𝑢𝑎𝑙𝑖𝑡𝑦𝑖𝑐𝑡 +  𝛽3(𝐺𝐴𝐼𝑅𝐼𝑐𝑡 × 𝐼𝑛𝑡𝑒𝑟𝑛𝑒𝑡𝑄𝑢𝑎𝑙𝑖𝑡𝑦𝑖𝑐𝑡) 

+ 𝜇𝑖 +  𝜆𝑡 +  𝜀𝑖𝑐𝑡 

 

where 𝑛𝑡𝑒𝑟𝑛𝑒𝑡𝑄𝑢𝑎𝑙𝑖𝑡𝑦𝑖𝑐𝑡 measures residents’ assessment of whether internet speed and reliability meet 

connectivity needs in city i in year t. GAIRI and internet quality are mean-centred before constructing the 

interaction term. A positive and statistically significant interaction coefficient would indicate 

complementarity between national AI readiness and local digital infrastructure. A negative coefficient would 

instead suggest diminishing returns or a substitution effect. 

The preferred estimation strategy is a two-way fixed-effects model with city- and year-fixed effects. 

This approach is appropriate because it controls for unobserved time-invariant differences between cities 

and common time-specific shocks. Standard errors are clustered at the country level because the main 

explanatory variable, GAIRI, varies at the country-year level rather than independently across individual 

cities. Clustering at the country level reduces the risk of overstating statistical significance when multiple 

cities within the same country share the same AI readiness score. 

Several robustness checks are applied. First, the models are estimated using both current and lagged 

GAIRI. Second, standard errors are clustered at the country level to reflect the country-year structure of the 

main explanatory variable. Third, a PCA-based version of the Digital Urban Governance and Trust Index 

is used to verify that the results are not dependent on the index's simple-average construction. Fourth, 

interaction models are estimated to examine whether the relationship between national AI readiness and 

digital urban governance depends on local internet speed and reliability. Because internet speed and 

reliability are also included in the composite index, an additional robustness check recalculates the index 

after excluding this component. Fifth, component-level regressions are estimated for each index dimension 

to identify which aspects of digital urban governance are most closely associated with national AI readiness. 

Finally, Benjamini–Hochberg-adjusted p-values are calculated for the component-level analysis to account 

for multiple testing. 

All calculations were conducted in RStudio using R version 4.4.0 (2024-04-24 ucrt), “Puppy Cup”. The 

main estimation procedures were implemented using the fixest package for two-way fixed effects models 
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with clustered standard errors. At the same time, data preparation and transformation were performed using 

the dplyr, tidyr and readxl packages. Principal component analysis was conducted using the base R prcomp() 

function, and graphical visualisations were prepared using the ggplot2 package. Benjamini–Hochberg-

adjusted p-values were calculated in R to account for multiple testing in the component-level analysis. 

4. EMPIRICAL RESULTS AND DISCUSSION 

4.1. Results 

Figure 1 presents the average value of the Digital Urban Governance and Trust Index across the 

observed years. The figure is useful for identifying the general temporal pattern in city-level digital 

governance and trust-related outcomes. If the line shows an upward tendency, it suggests that digital 

governance, online public services, participation and trust-related indicators improved over the analysed 

period. If the changes are modest, the figure still confirms that the dependent variable varies over time, 

which justifies the use of panel models with year fixed effects. This descriptive evidence should be presented 

before the regression results because it helps readers understand the evolution of the main dependent 

variable before interpreting the econometric estimates. 

 
Figure 1. Average digital urban governance and trust index over time 

 

Table 2 reports the results of the two-way fixed effects models examining the association between 

national Government AI Readiness and city-level smart-city outcomes. The first model uses the Digital 

Urban Governance and Trust Index as the dependent variable. In contrast, the second model uses the Smart 

Mobility Index as an alternative outcome to assess robustness. Both specifications include city and year 
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fixed effects, which means the estimates account for time-invariant differences across cities and common 

annual shocks affecting all cities in the sample. 

Table 2 

Two-way fixed effects estimates of the relationship between Government AI Readiness and smart-city 

outcomes 

Variables Model 1: Digital Urban 
Governance and Trust Index 

Model 2: Smart Mobility 
Index 

GAIRI 0.0958* 
(0.0387) 

0.0344 
(0.0438) 

City fixed effects Yes Yes 

Year fixed effects Yes Yes 

Standard errors Clustered by city Clustered by city 

Observations 641 641 

R² 0.97082 0.95865 

Within R² 0.02130 0.00208 

Note: Clustered standard errors are reported in parentheses. Significance levels: * p < 0.05. 

 

The results show a positive and statistically significant association between GAIRI and the Digital 

Urban Governance and Trust Index. The coefficient of GAIRI is 0.0958 and is significant at the 5% level. 

This means that, within the same city over time and after controlling for year-specific effects, a one-point 

increase in national Government AI Readiness is associated with approximately a 0.096-point increase in 

the Digital Urban Governance and Trust Index. In practical terms, a ten-point increase in GAIRI 

corresponds to about 0.96 points in the digital governance and trust index. Although the magnitude of the 

coefficient is moderate, the result supports the argument that national AI readiness may create a favourable 

institutional and technological environment for stronger digital urban governance, citizen participation and 

trust-related outcomes in smart cities. 

By contrast, the coefficient of GAIRI in the Smart Mobility model is positive but statistically 

insignificant. This indicates that national AI readiness is not systematically associated with improvements in 

smart mobility outcomes, even after accounting for city- and year-fixed effects. This finding is conceptually 

important, as it suggests that Government AI Readiness is more closely related to governance-oriented and 

trust-related dimensions of smart-city development than to mobility-related urban services. Therefore, the 

results support the decision to focus the study on digital urban governance, participation, and trust rather 

than on the broader, more heterogeneous concept of smart-city development. 

The high overall R² values in both models mainly reflect the inclusion of city-fixed effects, which 

capture persistent differences across cities. The within-R² values are more informative for interpreting 

GAIRI's explanatory power across cities over time. The within R² is 0.0213 in the Digital Urban Governance 

and Trust model and only 0.0021 in the Smart Mobility model. This confirms that changes in national AI 

readiness explain a small but meaningful share of within-city variation in governance and trust-related 

outcomes. At the same time, their explanatory power for smart mobility is very limited. 

Table 3 presents the robustness check based on country-clustered standard errors. This specification 

is methodologically important because GAIRI is measured at the country-year level and then assigned to 

cities located in the corresponding country and year. Therefore, clustering standard errors at the country 

level provides a more conservative test of statistical significance than clustering only at the city level. The 

model includes both city and year fixed effects, allowing the analysis to control for unobserved time-

invariant city characteristics and common year-specific shocks. 
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Table 3 

Robustness check with country-clustered standard errors 

Variables 
Model 1: Digital Urban 

Governance and Trust Index 
Model 2: Smart Mobility Index 

GAIRI 
0.0958* 
(0.0417) 

0.0344 
(0.0500) 

City fixed effects Yes Yes 

Year fixed effects Yes Yes 

Standard errors Clustered by country Clustered by country 

Observations 641 641 

R² 0.97082 0.95865 

Within R² 0.02130 0.00208 

Note: Clustered standard errors are reported in parentheses. Significance level: * p < 0.05. 

 

The results remain consistent with the baseline specification. GAIRI has a positive, statistically 

significant coefficient in the model, where the dependent variable is the Digital Urban Governance and 

Trust Index. The estimated coefficient is 0.0958 and remains significant at the 5% level after clustering 

standard errors by country. This means that a one-point increase in national Government AI Readiness is 

associated with approximately a 0.096-point increase in the city-level digital governance and trust index, 

holding constant city-specific characteristics and common annual effects. In substantive terms, a ten-point 

increase in GAIRI is associated with approximately a 0.96-point increase in the Digital Urban Governance 

and Trust Index. 

By contrast, the coefficient of GAIRI in the Smart Mobility model is positive but statistically 

insignificant. This result confirms that the relationship between national AI readiness and smart-city 

development is not equally strong across all urban domains. National AI readiness appears to be more 

closely associated with governance-oriented outcomes, such as digital public services, transparency, citizen 

participation and trust in authorities, than with mobility-related outcomes. Thus, the country-clustered 

robustness check supports the main argument of the study: Government AI Readiness is conceptually and 

empirically more relevant for explaining digital urban governance and trust than for explaining smart 

mobility. 

The high R² values in both models mainly reflect the inclusion of city-fixed effects, which capture 

persistent differences across cities. The within R² values are more informative for assessing the explanatory 

contribution of GAIRI to changes within cities over time. The within R² for the Digital Urban Governance 

and Trust model is 0.0213, compared with only 0.0021 for the Smart Mobility model. This further supports 

the interpretation that GAIRI explains a modest but meaningful part of within-city variation in governance 

and trust-related smart-city outcomes. At the same time, its explanatory power for smart mobility remains 

very limited. 

Figure 2 illustrates the relationship between national Government AI Readiness and the Digital Urban 

Governance and Trust Index. The figure shows a positive association, indicating that cities located in 

countries with higher GAIRI scores tend to demonstrate stronger digital governance, citizen participation, 

transparency and trust-related outcomes. This visual pattern is consistent with the fixed-effects estimates 

reported in Tables 2 and 3, which show that GAIRI has a positive, statistically significant coefficient for the 

Digital Urban Governance and Trust Index. Therefore, Figure 2 provides descriptive support for the main 

empirical finding that national AI readiness is more closely associated with governance-oriented smart-city 

development than with broader smart-city performance. 
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Figure 2. Relationship between GAIRI and digital governance 

 

Table 4 presents the lagged specification, in which the previous available value of the national 

Government AI Readiness explains current smart-city outcomes. The number of observations decreases 

from 641 to 516 because the first observation for each city/country cannot be assigned a lagged GAIRI 

value. This specification is important because the effect of national AI readiness on urban governance is 

unlikely to be immediate. Instead, improvements in national digital capacity, institutional readiness, and AI-

related public-sector infrastructure may take time to be reflected in city-level digital governance, 

participation, and trust-related outcomes. 

Table 4 

Lagged specification of the relationship between Government AI Readiness and smart-city outcomes 

Variables 
Model 3: Digital Urban 

Governance and Trust Index 
Model 4: Smart Mobility Index 

GAIRI lag 
0.1156* 
(0.0455) 

0.0869. 
(0.0482) 

City fixed effects Yes Yes 

Year fixed effects Yes Yes 

Standard errors Clustered by country Clustered by country 

Observations 516 516 

R² 0.97818 0.96457 

Within R² 0.03318 0.01246 

Note: Clustered standard errors are reported in parentheses. Significance levels: * p < 0.05; . p < 0.10. 

 

The results show that lagged GAIRI has a positive and statistically significant association with the 

Digital Urban Governance and Trust Index. The coefficient is 0.1156 and is significant at the 5% level. This 

means that a one-point increase in the previous available value of national Government AI Readiness is 

associated with an increase of approximately 0.116 points in the current Digital Urban Governance and 

Trust Index, after controlling for city fixed effects and year fixed effects. In practical terms, a 10-point 

increase in lagged GAIRI corresponds to about a 1.16-point increase in the governance and trust index. 

This result strengthens the study's main finding by suggesting that national AI readiness is associated with 

subsequent improvements in city-level digital governance, citizen participation, and trust-related outcomes. 



  
Journal of International Studies 

 
Vol.19, No.2, 2026 

 

 

 
60 

The lagged coefficient for the Smart Mobility Index is also positive, but it is only marginally significant 

at the 10% level. This indicates that previous national AI readiness may have some delayed association with 

smart mobility outcomes, but the evidence is weaker than for digital governance and trust. The within R² is 

also higher for the Digital Urban Governance and Trust model than for the Smart Mobility model, at 0.0332 

compared with 0.0125. This confirms that lagged GAIRI explains a larger share of within-city variation in 

governance- and trust-related outcomes than in mobility-related outcomes. Table 4 supports the argument 

that Government AI Readiness is more closely connected to the institutional and participatory dimensions 

of smart-city development than to the operational domain of urban mobility. 

Table 5 reports the principal component analysis conducted for the twelve indicators used to construct 

the Digital Urban Governance and Trust Index. The first principal component explains 72.66% of the total 

variance, while the second component explains a further 10.74%. Together, the first two components 

account for 83.40% of the total variance. However, the dominant contribution of PC1 indicates that the 

selected variables have a strong common underlying structure and can be interpreted as measuring a shared 

latent dimension of digital urban governance, citizen participation, transparency and trust. 

Table 5 

Principal component analysis of the digital urban governance and trust indicators 

Principal component Standard deviation Proportion of variance Cumulative proportion 

PC1 2.9529 0.7266 0.7266 

PC2 1.1351 0.1074 0.8340 

PC3 0.7446 0.0462 0.8802 

PC4 0.6174 0.0318 0.9120 

PC5 0.5076 0.0215 0.9335 

PC6 0.4874 0.0198 0.9533 

PC7 0.4289 0.0153 0.9686 

PC8 0.3626 0.0110 0.9795 

PC9 0.3141 0.0082 0.9878 

PC10 0.2452 0.0050 0.9928 

PC11 0.2178 0.0040 0.9967 

PC12 0.1985 0.0033 1.0000 

Note: PCA was conducted on the standardised indicators used to construct the Digital Urban Governance and Trust 

Index. 

 

The high explanatory power of PC1 supports the use of a PCA-based alternative index as a robustness 

check. Since PC1 alone captures almost three-quarters of the total variation in the selected indicators, it 

provides a statistically grounded proxy for the common governance-and-trust component underlying the 

original simple-average index. This is important because it shows that the Digital Urban Governance and 

Trust Index is not merely an arbitrary aggregation of indicators but reflects a coherent empirical structure 

among the selected smart-city variables. 

Table 6 presents the robustness results using the PCA-based version of the Digital Urban Governance 

and Trust Index. In Model 5, GAIRI is statistically significant at the 5% level. The estimated coefficient is -

0.0271, with a country-clustered standard error of 0.0119. In Model 6, the lagged value of GAIRI is also 

statistically significant at the 5% level, with a coefficient of -0.0320 and a standard error of 0.0130. These 

results show that the relationship between national Government AI Readiness and the governance-and-

trust dimension of smart-city development remains statistically significant when the dependent variable is 

constructed through PCA rather than as a simple average. 
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Table 6 

Robustness check using the PCA-based digital urban governance and trust index 

Variables Model 5: PCA-based DUGTI Model 6: PCA-based DUGTI, 

lagged GAIRI 

GAIRI -0.0271* 

(0.0119) 
 

GAIRI lag 
 

-0.0320* 

(0.0130) 

City fixed effects Yes Yes 

Year fixed effects Yes Yes 

Standard errors Clustered by country Clustered by country 

Observations 641 516 

Adjusted R² 0.96195 0.96924 

Within R² 0.02136 0.03183 

Note: Clustered standard errors are reported in parentheses. Significance level: * p < 0.05. The sign of a principal 

component is arbitrary; therefore, the direction of the coefficient should be interpreted together with the orientation 

of PC1 loadings. 

 

The negative sign of the coefficients should be interpreted with caution because the sign of the first 

principal component is mathematically arbitrary. If PC1 is oriented in the opposite direction to the original 

Digital Urban Governance and Trust Index, the negative coefficients actually correspond to a positive 

association between Government AI Readiness and stronger digital governance outcomes. In other words, 

the statistical significance of GAIRI and lagged GAIRI confirms the robustness of the main result, while 

the sign depends on how the PCA score is oriented. For clearer substantive interpretation, the PCA-based 

index may be multiplied by -1 so that higher values correspond to stronger digital urban governance and 

trust. Under this reoriented version, the coefficients would be interpreted as positive associations of 0.0271 

and 0.0320, respectively. 

The PCA-based robustness check supports the baseline findings. The association between national AI 

readiness and digital urban governance remains statistically significant in both the contemporaneous and 

lagged specifications. Moreover, the lagged PCA model has a higher within-R² than the contemporaneous 

PCA model, 0.03183 versus 0.02136, consistent with the argument that the effects of national AI readiness 

on city-level governance and trust-related outcomes may emerge with a lag. Therefore, Table 6 strengthens 

the empirical conclusion that Government AI Readiness is linked to the institutional, participatory and trust-

related dimensions of smart-city development. 

Table 7 reports the moderation models testing whether the association between national Government 

AI Readiness and digital urban governance depends on the quality of city-level digital infrastructure, 

measured by internet speed and reliability. Models 7 and 8 use the baseline Digital Urban Governance and 

Trust Index and its reversed PCA-based version, respectively. Since internet speed and reliability are also 

components of the composite index, Models 9 and 10 provide an additional robustness check by 

recalculating the dependent variable after excluding this component. This verifies whether the moderation 

result is mechanically driven by the inclusion of the moderator in the dependent variable. 
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Table 7 

Moderating role of internet speed and reliability in the relationship between Government AI 

readiness and digital urban governance 

Variables Model 7: DUGTI 
Model 8: PCA-
based DUGTI 

Model 9: DUGTI 
excluding internet 

Model 10: PCA-
based DUGTI 

excluding internet 

GAIRI, centred 0.0676. 
(0.0380) 

0.0188. 
(0.0106) 

0.0738. 
(0.0415) 

0.0196. 
(0.0111) 

Internet speed and 
reliability, centred 

0.3383*** 
(0.0531) 

0.1016*** 
(0.0147) 

0.2781*** 
(0.0580) 

0.0749*** 
(0.0153) 

GAIRI × Internet 
speed and reliability 

-0.0051* 
(0.0023) 

-0.0015* 
(0.0007) 

-0.0056* 
(0.0025) 

-0.0015* 
(0.0007) 

City fixed effects Yes Yes Yes Yes 

Year fixed effects Yes Yes Yes Yes 

Standard errors Clustered by 
country 

Clustered by 
country 

Clustered by 
country 

Clustered by 
country 

Observations 641 641 641 641 

Adjusted R² 0.96988 0.97061 0.96583 0.96537 

Within R² 0.22185 0.24699 0.15421 0.15894 

Note: Clustered standard errors are reported in parentheses. Significance levels: *** p < 0.001; * p < 0.05; . p < 0.10. 

GAIRI and internet speed and reliability were mean-centred before estimating the interaction models. In Models 8 and 

10, the PCA-based indices were reversed so that higher values correspond to stronger digital urban governance and 

trust. Models 9 and 10 exclude the internet speed and reliability component from the dependent variable. 

 

The results show that internet speed and reliability have a strong, positive and statistically significant 

association with digital urban governance in all specifications. In Model 7, a one-point increase in the 

internet speed and reliability indicator is associated with a 0.338-point increase in the Digital Urban 

Governance and Trust Index. After excluding internet speed and reliability from the dependent variable, 

the coefficient remains positive and highly significant in Model 9, although its magnitude decreases to 0.278. 

A similar pattern is observed for the PCA-based specifications: the coefficient is 0.1016 in Model 8 and 

0.0749 in Model 10. These results confirm that local digital infrastructure is an important condition for 

stronger digital governance, online public services, participation and trust-related smart-city outcomes. 

The coefficient of centred GAIRI is positive across all four models and marginally significant at the 

10% level. This suggests that, when internet speed and reliability are at the sample mean, higher national AI 

readiness is weakly associated with stronger digital urban governance outcomes. More importantly, the 

interaction between GAIRI and internet speed and reliability is negative and statistically significant in all 

specifications, including the robustness models that exclude internet speed from the dependent variable. 

This confirms that the moderation result is not mechanically driven by the inclusion of internet quality in 

the composite index. 

The negative interaction does not support the original expectation that national AI readiness would 

have a stronger effect in cities with better digital infrastructure. Instead, the evidence points to a diminishing-

return pattern: the association between national AI readiness and digital urban governance becomes weaker 

as city-level internet speed and reliability increase. One possible interpretation is that cities with already 

strong digital infrastructure may have internalised many of the benefits associated with national AI readiness. 

In contrast, cities with weaker or average connectivity may benefit more from national-level institutional 

and technological readiness as an enabling environment for digital transformation. Therefore, Hypothesis 

H3 is not supported in its original complementarity form; the results instead suggest a substitution or 

diminishing-return effect between national AI readiness and city-level internet reliability. 
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Table 8 presents the bivariate correlations between GAIRI and the individual components of the 

Digital Urban Governance and Trust Index. The strongest positive association is observed for the 

perception that corruption among city officials is not a concern, with Pearson and Spearman correlations 

of 0.551 and 0.528, respectively. This suggests that countries with higher Government AI Readiness tend 

to have cities where respondents perceive fewer corruption problems in local government. Strong positive 

correlations are also found for feedback on local government projects, participation in decision-making, 

access to information about local government decisions, and online voting. These results indicate that the 

aggregate relationship between GAIRI and the Digital Urban Governance and Trust Index is mainly driven 

by transparency, anti-corruption perception, civic participation and digital democratic engagement. 

 

Table 8 

Correlations between GAIRI and the components of the digital urban governance and trust index 

Component 
Pearson 

r 
Pearson 
p-value 

Adjusted 
Pearson p-

value 

Spearman 
rho 

Spearman 
p-value 

Adjusted 
Spearman p-

value 

Local government 
information 

0.364 <0.001 <0.001 0.258 <0.001 <0.001 

Corruption is not 
a concern 

0.551 <0.001 <0.001 0.528 <0.001 <0.001 

Decision-making 
participation 

0.414 <0.001 <0.001 0.312 <0.001 <0.001 

Feedback on 
projects 

0.424 <0.001 <0.001 0.321 <0.001 <0.001 

Online reporting 
of problems 

0.066 0.095 0.095 -0.070 0.076 0.091 

Free public Wi-Fi 0.289 <0.001 <0.001 0.122 0.002 0.003 

Internet speed 
and reliability 

0.203 <0.001 <0.001 0.060 0.131 0.143 

Online access to 
city finances 

0.168 <0.001 <0.001 0.135 0.001 0.001 

Online voting 0.305 <0.001 <0.001 0.253 <0.001 <0.001 

Online platform 
for ideas 

0.110 0.005 0.007 0.019 0.630 0.630 

Online ID 
processing 

-0.079 0.045 0.049 -0.266 <0.001 <0.001 

Online 
information and 
trust 

-0.106 0.007 0.009 -0.178 <0.001 <0.001 

Note: The table reports Pearson and Spearman correlations between GAIRI and each component of the Digital Urban 

Governance and Trust Index. Adjusted p-values were calculated using the Benjamini–Hochberg correction—number 

of observations: 641. Values below 0.001 are reported as p < 0.001. 

 

The results are weaker for more operational or service-oriented components. Online reporting of city 

maintenance problems is not statistically significant after adjustment, while internet speed and reliability are 

significant in the Pearson correlation but not in the Spearman correlation. This suggests that the relationship 

between GAIRI and digital infrastructure is less stable than the relationship with governance and 

participation indicators. Online access to city finances and free public Wi-Fi show positive, statistically 

significant correlations, but their magnitudes are moderate. The online platform for ideas is weakly 

significant in the Pearson test but not significant in the Spearman test, suggesting limited robustness. 

Two components show negative correlations with GAIRI: online ID processing and the perceived 

effect of online information on trust in authorities. This finding should be interpreted cautiously, as these 
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are simple bivariate associations and do not control for city fixed effects, year effects or broader institutional 

differences. One possible explanation is that cities in countries with higher AI readiness may have higher 

citizen expectations for public-sector digitalisation, leading respondents to be more critical of administrative 

services and trust-related outcomes. Overall, Table 8 supports the central argument that national AI 

readiness is most closely related to transparency, participation and governance-oriented smart-city 

dimensions, rather than uniformly improving all digital service indicators. 

Table 9 decomposes the aggregate Digital Urban Governance and Trust Index into its individual 

components and estimates the association between GAIRI and each component separately. The results 

show that national Government AI Readiness is most strongly and robustly associated with governance, 

transparency and participation-related indicators. The largest coefficient is observed for the perception that 

corruption among city officials is not a concern, where a one-point increase in GAIRI is associated with a 

0.675-point increase in the component score. Strong and statistically significant associations are also found 

for residents’ feedback on local government projects, participation in local decision-making, accessibility of 

information on local government decisions and online voting. These results remain significant after 

Benjamini–Hochberg adjustment, indicating they are not merely due to multiple testing. 

 

Table 9 

Component-level fixed effects estimates of the relationship between GAIRI and digital urban governance 

indicators 

Component 
GAIRI 

coefficient 
Standard 

error 
t-value 

p-
value 

Adjusted 
p-value 

Within 
R² 

Significance 

Feedback on projects 0.425 0.084 5.032 <0.001 <0.001 0.185 *** 

Decision-making 
participation 

0.435 0.095 4.558 <0.001 <0.001 0.176 *** 

Corruption is not a 
concern 

0.675 0.165 4.097 <0.001 <0.001 0.310 *** 

Local government 
information 

0.343 0.087 3.945 <0.001 <0.001 0.137 *** 

Online voting 0.321 0.099 3.245 0.002 0.004 0.094 ** 

Free public Wi-Fi 0.275 0.140 1.967 0.053 0.106 0.087 . 

Internet speed and 
reliability 

0.162 0.100 1.626 0.108 0.186 0.043  

Online access to city 
finances 

0.194 0.132 1.474 0.145 0.217 0.029  

Online information and 
trust 

-0.120 0.129 -0.931 0.355 0.442 0.010  

Online platform for 
ideas 

0.122 0.135 0.906 0.368 0.442 0.012  

Online ID processing -0.075 0.121 -0.618 0.538 0.587 0.007  

Online reporting of 
problems 

0.075 0.150 0.504 0.616 0.616 0.005  

Note: The table reports two-way fixed-effects estimates for each component of the Digital Urban Governance and 

Trust Index. All models include city fixed effects and year fixed effects. Standard errors are clustered at the country 

level. Adjusted p-values were calculated using the Benjamini–Hochberg correction. Number of observations in each 

model: 641. Significance levels: *** p < 0.001; ** p < 0.01; . p < 0.10. 

 

The component-level analysis clarifies the mechanism behind the positive aggregate relationship 

between GAIRI and the Digital Urban Governance and Trust Index. The effect is not evenly distributed 

across all digital services. Instead, it is concentrated in the institutional and participatory dimensions of 

smart-city governance, especially anti-corruption perceptions, public information, citizen feedback, and 
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democratic participation. By contrast, more operational or service-specific components, such as internet 

speed and reliability, online access to city finances, online ID processing, online reporting of maintenance 

problems, and platforms for proposing ideas, are not statistically significant in the fixed-effects models. Free 

public Wi-Fi shows only marginal significance in the unadjusted model and becomes insignificant after 

correction for multiple testing. Therefore, the results suggest that national AI readiness is more closely 

linked to cities' governance capacity than to all forms of digital service provision. 

Table 9 strengthens the interpretation of the main findings. The positive association between GAIRI 

and digital urban governance is mainly driven by indicators of transparency, accountability, and citizen 

participation rather than by technical infrastructure alone. This supports the conceptual argument that 

Government AI Readiness should be understood as an enabling institutional environment for smart 

governance, rather than as a direct determinant of every smart-city technology or digital service. 

Table 10 presents the component-level lagged fixed-effects estimates, allowing the analysis to identify 

which specific dimensions of digital urban governance respond to prior national Government AI Readiness. 

The results show that lagged GAIRI is most strongly associated with residents’ participation in local 

decision-making. The coefficient is positive and statistically significant at the 0.1% level, and it remains 

significant after Benjamini–Hochberg adjustment. This suggests that higher prior national AI readiness is 

associated with stronger participatory outcomes at the city level, particularly in terms of citizens’ 

involvement in local government decision-making processes. 

Table 10 

Component-level lagged fixed effects estimates of the relationship between GAIRI and digital urban 

governance indicators 

Component 
GAIRI lag 
coefficient 

Standard 
error 

t-
value 

p-
value 

Adjuste
d p-

value 

Within 
R² 

Significan
ce 

Decision-making 
participation 

0.275 0.068 4.08 
<0.00

1 
0.001 0.070 *** 

Local government 
information 

0.164 0.064 2.57 0.012 0.050 0.032 * 

Corruption not a concern 0.188 0.073 2.57 0.013 0.050 0.032 * 

Online platform for ideas 0.144 0.064 2.25 0.028 0.083 0.025 * 

Online ID processing 0.111 0.060 1.84 0.070 0.165 0.018 . 

Feedback on projects 0.113 0.064 1.76 0.083 0.165 0.017 . 

Internet speed and reliability 0.075 0.056 1.33 0.188 0.312 0.009  

Online information and trust 0.073 0.057 1.27 0.208 0.312 0.003  

Online reporting of problems 0.068 0.066 1.03 0.307 0.410 0.006  

Online access to city finances 0.076 0.082 0.93 0.355 0.426 0.007  

Free public Wi-Fi 0.048 0.060 0.81 0.424 0.444 0.003  

Online voting 0.053 0.069 0.77 0.444 0.444 0.003  

Note: The table reports two-way fixed-effects estimates for each component of the Digital Urban Governance and 

Trust Index, using lagged GAIRI as the explanatory variable. All models include city fixed effects and year fixed effects. 

Standard errors are clustered at the country level. Adjusted p-values were calculated using the Benjamini–Hochberg 

correction. Number of observations in each model: 516. Significance levels based on unadjusted p-values: *** p < 

0.001; * p < 0.05; . p < 0.10. 

 

The lagged results also show positive, statistically significant associations between access to 

information on local government decisions and the perception that corruption among city officials is not a 

major concern. Both effects are significant at the 5% level, with adjusted p-values close to 0.05. This 

supports the argument that national AI readiness can contribute to city-level governance outcomes by 

fostering transparency, accountability, and institutional trust. The online platform for proposing ideas is also 
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positive and significant in the unadjusted test, although its adjusted p-value rises above the conventional 5% 

threshold. Therefore, this result should be interpreted as suggestive rather than fully robust after correction 

for multiple testing. 

By contrast, several operational or service-oriented indicators do not show statistically significant 

lagged associations with GAIRI. These include internet speed and reliability, online reporting of city 

maintenance problems, online access to city finances, free public Wi-Fi and online voting. This indicates 

that previous national AI readiness is not uniformly translated into all types of smart-city services. Instead, 

its delayed association is more visible in institutional and participatory dimensions of urban governance than 

in infrastructure- or service-delivery indicators. Overall, Table 10 reinforces the main conclusion of the 

study: Government AI Readiness is most relevant for explaining digital governance, transparency and citizen 

participation in smart cities, rather than all smart-city components equally. 

Figure 3 decomposes the aggregate relationship between GAIRI and digital urban governance into 

individual governance components. The figure shows that the strongest positive associations are 

concentrated in transparency, accountability, and participation-related dimensions, especially corruption not 

being a concern, residents’ participation in local decision-making, feedback on local government projects, 

access to information about local government decisions, and online voting. At the same time, more 

operational or service-specific components show weaker or statistically insignificant relationships. This 

visual evidence complements Tables 9 and 10 by demonstrating that the aggregate effect of GAIRI is not 

evenly distributed across all digital services but is mainly driven by institutional and participatory aspects of 

smart-city governance. 

 
Figure 3. Relationship between GAIRI and individual governance components 
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4.2. Discussion 

The findings confirm that national Government AI Readiness is positively associated with city-level 

digital urban governance and trust-related outcomes, supporting the argument that AI readiness should be 

understood as a broader institutional and technological enabling environment rather than a purely technical 

indicator. The baseline coefficient of GAIRI is positive and statistically significant for the Digital Urban 

Governance and Trust Index (0.0958). At the same time, the relationship remains robust after clustering 

standard errors at the country level and in the lagged specification (0.1156). This is consistent with the 

literature suggesting that AI readiness and GovTech capacity depend on institutional preparedness, 

organisational competences, ethical governance and the ability of public institutions to transform data and 

technologies into public value (Abdullayev et al., 2026; Kuzior et al., 2026; Zhidebekkyzy et al., 2026). The 

PCA results further support the conceptual coherence of the constructed index, as the first principal 

component explains 72.66% of the total variance, confirming that the selected indicators reflect a common 

governance-and-trust dimension. This corresponds to previous findings that e-government and GovTech 

development can improve public administration, quality of life and public-sector outcomes when embedded 

in effective institutional frameworks (Lyeonov et al., 2026a; Lyeonov et al., 2026b; Vasylieva et al., 2026). 

The component-level results show that the positive association between GAIRI and digital urban 

governance is mainly driven by transparency, accountability and participation-related indicators rather than 

by all smart-city services equally. The strongest fixed-effects association is observed for the perception that 

corruption is not a concern (0.675), followed by participation in decision-making (0.435), feedback on local 

government projects (0.425), access to information on local government decisions (0.343) and online voting 

(0.321). This finding supports the literature claiming that smart-city governance is not limited to 

infrastructure, sensors, or platforms but is closely connected to citizen participation, accountability, public 

trust, and administrative responsiveness (Kuzior et al., 2023; Eik et al., 2026; Ylipulli et al., 2025). It also 

corresponds to studies showing that digital transparency and public-sector reforms can improve credibility 

and governance quality, but only when supported by institutional safeguards and accountability mechanisms 

(Maisyarah, 2026; Ntuli et al., 2025; Ugulava, 2026). The weaker or insignificant results for several 

operational indicators, such as online reporting, online ID processing and online access to city finances, 

suggest that national AI readiness does not automatically improve all types of digital public services. Instead, 

its effects appear more visible where digital tools are directly linked to transparency, participation and 

institutional trust. 

The results also clarify that the relationship between Government AI Readiness and smart-city 

development is not uniform across urban domains. GAIRI is not significantly associated with the Smart 

Mobility Index in the baseline model (0.0344), while the lagged smart mobility coefficient is only marginally 

significant (0.0869), indicating that national AI readiness is more relevant for governance-oriented outcomes 

than for mobility-related services. This finding complements the smart mobility literature, which emphasises 

that AI can transform transport systems, prediction, automation and service personalisation, but also 

requires domain-specific governance frameworks and public acceptance (Nikitas et al., 2020). The 

moderation analysis provides an additional nuance: internet speed and reliability have a strong, direct, 

positive association with digital urban governance, but the interaction between GAIRI and internet 

reliability is negative and statistically significant, including in the robustness model that excludes internet 

from the dependent variable (-0.0056). This does not support the initial complementarity assumption and 

instead suggests a diminishing-return effect, where cities with weaker or average digital infrastructure may 

benefit more from national AI readiness than already digitally advanced cities. This result is consistent with 

the literature on uneven digital readiness, which shows that digital transformation depends on disparities in 
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infrastructure, skills, institutional preparedness and socio-economic inclusion (Meidute-Kavaliauskiene et 

al., 2026; Valaskova et al., 2025a; Valaskova et al., 2025b). 

The study has several limitations that open directions for future research. First, the analysis is based on 

an unbalanced panel with a relatively short time period, which limits the ability to make strong causal claims 

and should be interpreted as evidence of association rather than definitive causality. Second, GAIRI is 

measured at the country level and assigned to cities, so it captures the national institutional and technological 

environment rather than direct city-level AI implementation. Third, the Smart City Index indicators are 

perception-based, which is valuable for studying trust and citizen experience but may also reflect differences 

in expectations across countries and cities. Fourth, the absence of Smart City data for 2022 creates an 

irregular panel structure, making the lagged specification a robustness test of temporal ordering rather than 

a fully causal dynamic model. Future research could extend the time period, include direct city-level 

indicators of AI adoption, compare different regions or income groups, apply causal identification strategies 

where possible, and examine how specific AI governance frameworks, data-protection regimes and digital 

inclusion policies shape the relationship between national AI readiness and smart-city governance outcomes. 

5. CONCLUSION 

This study aimed to clarify whether national Government AI Readiness contributes to stronger digital 

urban governance in smart cities, with particular attention to transparency, citizen participation, online 

public service responsiveness and trust in authorities. Rather than treating smart-city development as a 

purely technological phenomenon, the research examined whether AI-related institutional and technological 

readiness at the national level creates an enabling environment for more participatory, accountable and trust-

oriented urban governance. 

The empirical analysis combined city-level data from the IMD Smart City Index with country-level 

data from the Government AI Readiness Index. The final baseline sample included 641 city-year 

observations covering 141 cities across 71 countries/economies in 2020, 2021, 2023, 2024 and 2025. The 

main dependent variable was the Digital Urban Governance and Trust Index, constructed from twelve 

Smart City Index indicators. The study applied two-way fixed effects models with city- and year-fixed effects, 

country-clustered standard errors, lagged specifications, PCA-based robustness checks, interaction models, 

and component-level regressions with Benjamini–Hochberg-adjusted p-values. 

The results show that Government AI Readiness is positively and statistically significantly associated 

with the Digital Urban Governance and Trust Index: the baseline coefficient is 0.0958, indicating that a 10-

point increase in GAIRI corresponds to approximately a 0.96-point increase in digital governance and trust 

outcomes. By contrast, the coefficient for Smart Mobility is positive but statistically insignificant at 0.0344, 

confirming that national AI readiness is more closely related to governance-oriented smart-city outcomes 

than to mobility-related urban services. The lagged specification strengthens this conclusion, as the 

coefficient of lagged GAIRI rises to 0.1156 and remains significant at the 5% level. In contrast, the 

corresponding coefficient for Smart Mobility is only marginally significant at 0.0869. The PCA results 

confirm the internal coherence of the Digital Urban Governance and Trust Index, with the first principal 

component explaining 72.66% of the total variance and the first two components explaining 83.40%; the 

PCA-based regressions also remain statistically significant in both contemporaneous and lagged 

specifications. The moderation analysis shows that internet speed and reliability are strongly and positively 

associated with digital urban governance, with coefficients of 0.3383 in the baseline model and 0.2781 after 

excluding internet speed from the dependent variable. In contrast, the negative interaction coefficients of -

0.0051 and -0.0056 indicate a diminishing-return effect rather than complementarity between national AI 

readiness and local internet reliability. 
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The findings have several policy implications. Governments should not treat AI readiness solely as a 

matter of technological investment, data infrastructure, or digital innovation capacity, but as part of a 

broader institutional framework supporting transparent, accountable, and participatory governance. 

National AI strategies should therefore be more closely linked to local digital governance agendas, including 

open access to public information, online feedback systems, participatory decision-making tools, anti-

corruption transparency, and digital channels for citizen engagement. The results also suggest that cities 

with weaker or average digital infrastructure may benefit particularly from national AI readiness, indicating 

that national policies should support capacity-building and digital inclusion at the urban level rather than 

focusing solely on already advanced cities. At the same time, the strong positive role of internet speed and 

reliability confirms that local digital infrastructure remains a necessary condition for effective smart 

governance; therefore, investments in connectivity, interoperability, public-sector data systems and citizen-

facing digital services should be combined with safeguards for transparency, accountability, privacy and 

trust. 
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Appendix A 

Table A1 

Analytical sample and city coverage 

Sample characteristic Value 

Number of city-year 
observations 

641 

Number of cities 141 

Number of 
countries/economies 

71 

Number of observed years 5 

Years included in the baseline 
sample 

2020, 2021, 2023, 2024, 2025 

Country/economy 
Number 
of cities 

Cities included in the sample 

Algeria 1 Algiers 

Argentina 1 Buenos Aires 

Australia 4 Brisbane; Canberra; Melbourne; Sydney 

Austria 1 Vienna 

Belgium 1 Brussels 

Brazil 3 Brasília; Rio De Janeiro; São Paulo 

Bulgaria 1 Sofia 

Canada 4 Montreal; Ottawa; Toronto; Vancouver 

Chile 1 Santiago 

China 10 Beijing; Chengdu; Chongqing; Guangzhou; Hangzhou; Nanjing; Shanghai; 
Shenzhen; Tianjin; Zhuhai 

Colombia 2 Bogotá; Medellín 

Costa Rica 1 San Jose 

Croatia 1 Zagreb 

Cyprus 1 Nicosia 

Czechia 1 Prague 

Denmark 1 Copenhagen 

Egypt 1 Cairo 

Estonia 1 Tallinn 

Finland 1 Helsinki 

France 5 Bordeaux; Lille; Lyon; Marseille; Paris 

Germany 6 Berlin; Dusseldorf; Hamburg; Hanover; Kiel; Munich 

Ghana 1 Accra 

Greece 1 Athens 

Guatemala 1 Guatemala City 

Hong Kong 1 Hong Kong 

Hungary 1 Budapest 

Iceland 1 Reykjavik 

India 4 Bengaluru; Delhi; Hyderabad; Mumbai 

Indonesia 3 Jakarta; Makassar; Medan 

Ireland 1 Dublin 

Israel 1 Tel Aviv 

Italy 3 Bologna; Milan; Rome 

Japan 2 Osaka; Tokyo 

Jordan 1 Amman 

Kenya 1 Nairobi 

Korea South 2 Busan; Seoul 

Latvia 1 Riga 

Lebanon 1 Beirut 

Lithuania 1 Vilnius 

Luxembourg 1 Luxembourg 
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Malaysia 1 Kuala Lumpur 

Mexico 1 Mexico City 

Morocco 1 Rabat 

Netherlands 3 Amsterdam; Rotterdam; The Hague 

New Zealand 2 Auckland; Wellington 

Nigeria 2 Abuja; Lagos 

Norway 1 Oslo 

Oman 1 Muscat 

Pakistan 1 Islamabad 

Peru 1 Lima 

Philippines 1 Manila 

Poland 2 Krakow; Warsaw 

Portugal 1 Lisbon 

Qatar 1 Doha 

Romania 1 Bucharest 

Saudi Arabia 4 Jeddah; Mecca; Medina; Riyadh 

Singapore 1 Singapore 

Slovakia 1 Bratislava 

Slovenia 1 Ljubljana 

South Africa 1 Cape Town 

Spain 4 Barcelona; Bilbao; Madrid; Zaragoza 

Sweden 2 Gothenburg; Stockholm 

Switzerland 3 Geneva; Lausanne; Zurich 

Taiwan 1 Taipei City 

Thailand 1 Bangkok 

Tunisia 1 Tunis 

Turkey 2 Ankara; Istanbul 

UAE 2 Abu Dhabi; Dubai 

UK 8 Belfast; Birmingham; Cardiff; Glasgow; Leeds; London; Manchester; Newcastle 

USA 10 Boston; Chicago; Denver; Los Angeles; New York; Philadelphia; Phoenix; San 
Francisco; Seattle; Washington D.C. 

Vietnam 2 Hanoi; Ho Chi Minh City 

Yemen 1 Sana’a 
 

Note: The table reports the final baseline analytical sample used in the two-way fixed effects models. The sample 

includes city-year observations for which the Digital Urban Governance and Trust Index, GAIRI, city identifier, 

country/economy identifier and year are available. The year 2022 is not included because Smart City Index data are 

unavailable for that year. 
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