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	Variable and Source
	Abbreviation
	                                        Definition

	Independent Variables / Governance

	**Governance quality systems    
	GQS
	This measure is concerned with traditions, institutions, and processes whereby authority acts in a nation: more particularly, the capacity of government to design and implement effective policies and encourage citizen participation.

	** Regulatory quality
	RQ
	Government capability to formulate and implement suitable policies and regulations to address private sector development is, above all else, reflected in this measure. It will also reflect one's perceptions about regulation and the burden, as well as fairness.

	**Rule of Law
	RL
	Other agents have ideas and trust about how society operates, for example, rule enforcement contracts, property rights, and justice systems of a country. Legal integrity and order, therefore, reflect on this.

	**Government effectiveness
	GE
	What is meant here is the evaluation of the quality of public service, civil services' competence, and the people's credibility in the government's commitment to its policies. This encompasses institutional capacity and the quality of bureaucracies.

	Dependent Variable/ Smart cities development pillars

	****operational of sustainable smart cities
	OSCC
	The above-mentioned are the fundamental dimensions that need to be addressed in the context of the successful completion of a smart city program involving rating, structure, and technology of the smart city. These three pillars, therefore, serve as the building blocks for an environmentally sustainable, socially inclusive, and technologically integrated development of cities.

	****Smart cities rating
	SC
	Evaluation refers mainly to cities' profitability measurements in strategic areas of development, such as digital infrastructure, sustainability, public services, and quality of life. Ultimately, the ratings serve as a basis for comparison of the innovation of cities.

	****Structure  
	ST
	A setting for infrastructural systems refers to a theoretical infrastructural arrangement encompassing physical and organisational infrastructure, transport systems, energy grids, housing, and public spaces necessary for effective and sustainable living in cities, which enable the true functioning of smart services.

	****Technology 
	TE
	Technologies are called information technology and include IoT, AI, big data, and cloud platforms that enhance service delivery, infrastructure, and citizen participation in a smart city environment. Such an environment allows an ecosystem of real-time data-driven governance and innovations.

	Control Variables

	***Human Development Index 
	HDI
	Such composite indicators reflect the average performance of a country in health, as measured by life expectancy, education, as indicated by years of schooling, and standard of living as indicated by GNI per capita. It reflects overall human well-being beyond purely economic measures.

	*Gross Domestic Product growth 
	GDP
	This considers everything that is a final good or service within a specified time frame that is produced within the national borders of a country. This is most often used to measure an economic performance and thus indicates the size and state of any economy.

	*Inflation rate measured by inflation, consumer prices (annual%) 
	CPI
	The average change in prices for a basket of goods and services purchased by consumers at different times is referred to as a measure. It is also regarded as an inflation or cost-of-living measure.

	Sources: *World Development Indicators (WDI, 2025), **Worldwide Governance Indicators (WGI, 2025, ***Human Development Reports (UNDP, 2025), and ****IMD Smart City Index from 2021-2025. 
Ranked top 20 smart cities in 2025 (In Order): Zurich, Oslo, Geneva, Dubai, Abu Dhabi, London, Copenhagen, Canberra, Singapore, Lausanne, Helsinki, Prague, Seoul, Beijing, Shanghai, Ljubljana, Amsterdam, Stockholm, Hong Kong, Hamburg. 
Methodology Measures: Governance indicators are measured by a score between approximately -2.5 (weak governance) and +2.5 (strong governance).  Smart cities' pillars are measured by rating AAA, AA, A from score 1-3, then BBB, BB, B from score 4-6, CCC, CC, C from score 7-9, and D is the rating score 10. 
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