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ABSTRACT  

Objective : The aim of this study was to evaluate the systematic influence of the sensing, learning, 

integrating, and coordinating dimensions of dynamic capabilities on smart cities. Since dynamic 

capabilities have been examined mainly from the perspective of improvin g business performance, 

their relationship with smart cities has received little attention in the scientific literature.  

Design/Methodology:  A correlational methodology with a quantitative approach was employed. 

The study proposed hypotheses about the relationships between the sensing, learning, integration, 

and coordinating capabilities and their impact on smart cities. These relationships we re assessed in 

82 research groups in Manizales, Colombia, through a structural equation model estimated using 

the Partial Least Squares Structural Equation Modeling ( PLS -SEM ) technique.  

Findings:  The results indicate that the dynamic capabilities developed by research groups exert a 

systematic, positive, and significant influence on smart city development. In addition, the constructs 

analyzed met the criteria for convergent and discriminant validi ty, and the model demonstrated 

acceptable predictive power.  

Conclusions: Dynamic capabilities are interdependent and evolve through a cumulative process in 

which research groups identify opportunities, acquire and manage knowledge, integrate this 

knowledge into strategic decision -making, and coordinate resources to generate inn ovations with 

an impact on urban environments. Therefore, the development and implementation of dynamic 

capabilities within research groups, aligned with public agendas, are essential to strengthen the shift 

toward smart cities.  

Originality: This study extends the analysis of dynamic capabilities within research organizations. 

Furthermore, it underlines the role of contextual learning and resource orchestration in fostering 

responsiveness and innovation across urban ecosystems.  
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Highlights  

▪ A sequential model of dynamic capabilities for smart cities is developed and applied to 

research groups in a Latin American city.  

▪ Smart cities development is positively influenced by an organized sequence of sensing, 

learning, integrating, and coordinating capabilities developed within research groups.  

▪ Supporting research groups in strengthening their dynamic capabilities is essential to 

promote urban transformation toward smart cities.  

▪ Collaboration between urban managers and research groups that deploy their dynamic 

capabilities in a coordinated manner constitutes a fundamental management strategy for 

consolidating smart cities.  

 

R ESUMEN  

Objetivo : el objetivo de este estudio fue evaluar la influencia sistemática de las dimensiones de 

detección, aprendizaje, integración y coordinación de las capacidades dinámicas en las ciudades 

inteligentes. Debido a que las capacidades dinámicas se han estudiado pr incipalmente desde la 

perspectiva de la mejora del desempeño empresarial, su relación con las ciudades inteligentes  ha 

recibido escasa atención en la literatura científica.  

Diseño/Metodología : se adoptó una metodología correlacional con enfoque cuantitativo. Se 

plantearon hipótesis de las relaciones entre las capacidades de detección, aprendizaje, integración y 

coordinación, así como su impacto en las ciudades inteligentes. Estas relaciones fuer on evaluadas 

en 82 grupos de investigación de la ciudad de Manizales (Colombia) a través de un modelo de 

ecuaciones estructurales estimado mediante la técnica modelado de ecuaciones estructurales por 

mínimos cuadrados parciales ( PLS -SEM , por sus siglas en inglés) . 

Resultados:  los hallazgos indican que las capacidades dinámicas desarrolladas por los grupos de 

investigación ejercen una influencia sistemática, positiva y significativa en el desarrollo de ciudades 

inteligentes. Asimismo, los constructos analizados cumplieron con lo s criterios de validez 

convergente y discriminante, y el modelo mostró un nivel de capacidad predictiva aceptable.  

Conclusiones:  las capacidades dinámicas son interdependientes y evolucionan mediante un proceso 

acumulativo donde los grupos de investigación detectan oportunidades, adquieren y gestionan 

conocimiento, integran dicho conocimiento en la  toma de  decisiones estratégicas y coordinan recursos 

para generar innovación con impacto en los entornos urbanos. Por lo tanto, el desarrollo y la aplicación 

de capacidades dinámicas en los grupos de investigación, alineadas con las agendas públicas, resultan 

fun damentales pa ra fortalecer la transformación hacia ciudades inteligentes.  

Originalidad:  este estudio extiende el análisis de las capacidades dinámicas en el contexto de las 

organizaciones de investigación. Además, subraya el papel del aprendizaje contextual y la 

orquestación de recursos para fomentar la capacidad de respuesta y la innovación  en los 

ecosistemas urbanos.  

Palabras clave:  capacidades dinámicas, ciudades inteligentes, grupos de investigación, modelado de 

ecuaciones estructurales por mínimos cuadrados parciales ( PLS -SEM ), integración del conocimiento . 
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Highlights  

▪ Se propone un modelo secuencial de capacidades dinámicas para ciudades inteligentes y se 

aplica a grupos de investigación de una ciudad latinoamericana.  

▪ El desarrollo de ciudades inteligentes se fortalece a partir de una secuencia articulada de 

capacidades dinámicas de detección, aprendizaje, integración y coordinación desarrolladas 

en los grupos de investigación.  

▪ El fortalecimiento de las capacidades dinámicas en los grupos de investigación constituye un 

elemento esencial para promover procesos de transformación hacia ciudades inteligentes.  

▪ La colaboración entre gestores urbanos y grupos de investigación que desplieguen sus 

capacidades dinámicas de forma articulada emerge como una estrategia de gestión clave 

para la consolidación de ciudades inteligentes.  

 

 

1. INTRODUCTIO N  

 

The Organizational theories concerning strategic management include the concept of dynamic 

capabilities as a theory of competitive advantage that influences organizational performance in 

response to technological and market changes (Gheitarani et al., 2023 ; Wohlleber et al., 2024). 

Dynamic capabilities provide opportunities for knowledge exploration and exploitation, continuous 

updating of ordinary or operational capabilities, and constant interaction with the environment 

(Babelytė -Labanauskė & Nedzinskas, 2017).  

D ynamic capabilities are therefore important instruments for not just projecting performance but 

also measuring the research, development, and innovation (R&D&I) performance of companies and 

the impact they have on smart cities (Fredrich et al., 2022). Know ledge as a mediating variable 

between human capital, learning, creativity, and R&D&I has allowed having a dominant evolutionary 

perspective of urban development (Sikora -Fernandez, 2017), i.e., cities understood as complex 

systems, are migrating towards sma rt and sustainable cities through the intensive use of digital 

technologies that allow optimizing urban ecosystems (Komninos et al., 2019).  

The integration of R&D&I activities is crucial for research organizations and their impact on smart city 

ecosystems with a clear strategic intent of innovation (Sikora -Fernandez, 2017). They must develop 

new technologies that take advantage of new business  models where the development and 

transition from a prototype to a real product ready for commercialization is successfully 

accomplished (Maranzato et al., 2019).  

Dynamic capabilities provide a relatively novel perspective from which to approach smart city 

contexts. Very few studies have linked dynamic capabilities to smart cities (Linde et al., 2021). Gupta 

et al. (2017) established a research agenda on smart citie s, including identifying the type of 

capabilities that benefit them. According to Guenduez and Mergel (2022), a smart city model should 

be supported by dynamic capabilities. Additionally, it has been found that the technological 

transformation of the publi c sector, which supports smart cities, has resulted from the emergence 

of dynamic capabilities (De Magalhães Santos, 2023).  

Hence, this article evaluates the influence of dynamic capabilities of research groups in Manizales 

(Colombia) on smart city dimensions. This objective addresses the scarcity of studies examining the 
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factors that foster the development of smart cities in Latin America. In this regard, the present study 

is novel in proposing that dynamic capabilities function as enabling factors for the advancement of 

smart cities within Latin American urban contexts, s trengthening theory and its applications. To date, 

there is limited scientific literature exploring this relationship, particularly in the case of Colombia 

and the broader Latin American region.  

After this introduction, the theory of dynamic capabilities is presented and the concept of smart 

cities as the foundations of research is deepened. Then, the positive sequential influence of four 

dynamic capacities of research groups on smart cities is pr oposed and a conceptual model is 

proposed. Subsequently, the methodology used to evaluate the measurement model and the 

structural model is explained. The results are then shown and discussed according to the theoretical 

approaches, identifying the practic al implications and suggesting future research. Finally, the 

conclusions are presented.  

 

2.  THEORETICAL FRAMEWORK  

Dynamic capabilities  

A firm's dynamic capabilities can be defined as its ability to integrate, develop, and reconfigure both 

internal and external competencies in response to rapidly changing environments (Teece et al., 1997). 

This refers to the organization's proactive method s to find different and innovative ways to achieve 

competitive advantage (Helfat et al., 2007). Therefore, the above calls for differentiation between 

ordinary and dynamic capabilities (Teece, 2023).  

A company's ordinary capabilities reflect its current set of operating procedures that it uses to sell its 

products to the same customers at the same scale (Winter, 2003). This relates to how an organization 

"makes a living" in the short term and solves pr oblems (Drnevich & Kriauciunas, 2011; Helfat & Winter, 2011; 

Karna et al., 2016). In contrast, dynamic capabilities enable organizational change through the detection 

and exploitation of new opportunities or changes in the environment, leading to the recon figuration of 

ordinary capabilities by creating, expanding, or modifying their resource base (Faccin et al., 2019).  

The interest in dynamic capabilities arises from the intention to change the status quo in the 

organization through links between strategy, management, entrepreneurship, and leadership, i.e., 

when the leaders of the organization propose changes and, as a r esult, the workforce support such 

changes on a regular basis (Kurtmollaiev, 2020). Dynamic capabilities are classified according to four 

processes: sensing, learning, integrating, and coordinating capabilities (Ester et al., 2010; Hernández -

Linares et al.,  2021; Matarazzo et al., 2021; Pavlou & El Sawy, 2011; Schilke et al., 2018; Teece, 2023).  

Research on smart cities and governance has highlighted the critical role of technological preparedness 

and integrated governance, showing that their absence creates substantial barriers to innovation in 

developing contexts (Tan & Taeihagh, 2020). Within t his broader debate, Latin American scholarship is 

beginning to develop its own voice, advancing both conceptual and contextual insights. A bibliometric 

study of the region’s scientific production between 2007 and 2017 revealed that the most frequent topics  

relate to urban technologies, digital governance, and geospatial data, suggesting a growing recognition 

of the institutional role in smart urban design (Fernandes et al., 2019).  



Leonardo  Bermon Angarita / Andrés Alberto Osorio -Londoño / Mónica Bibiana González -Calixt o  

Revista CEA, ISSN -e 2422 -3182, Vol. 12 – No. 2 9, mayo -agosto  de 202 6, Art. e35 96  5 / 28  

In Brazil, studies have further shown that unequal access to and effective use of digital technologies 

across individuals, groups, and regions limits the impact of smart government on citizens, 

highlighting tensions between technical capacity, institutiona l design, and the social demands 

embedded in governance policies (Leite da Silva et al., 2022). More recently, contributions exploring 

urban innovation, sustainable strategies, and institutional challenges have begun to expand this 

conversation in Latin Am erican contexts, pointing to the emergence of a regional perspective on 

smart city development (Escobar et al., 2024). Taken together, these studies reinforce the need to 

articulate a Latin American approach in which institutional capacities, digital inequ ality, and socio -

economic conditions are recognized as central to ensuring that strategies of smart governance 

effectively contribute to the broader project of building inclusive and sustainable smart cities.  

Sensing capability  

Sensing allows firms to identify trends, market information, and knowledge that have the potential 

to influence its competitive position (Kump et al., 2019; Makkonen et al., 2014; Teece, 2007, 2014). As a 

result, sensing detects opportunities and/or threat s based on conjectures or hypotheses relating to 

economic trends, best practices, competitor activities, customer needs, supplier interactions, 

government regulations, socio -political currents, R&D activities, technological advances, among 

others (Kump et al., 2019; Teece, 2007). The lack of sensing can limit the absorption of new knowledge 

and information required in learning new capabilities (Bingham et al., 2015; García Pineda et al., 2023; 

Hodgkinson & Healey, 2011; Kale & Singh, 2007).  

Learning Capability  

Zollo and Winter (2002) argue that dynamic capabilities are fundamentally the outcome of 

organizational learning and the development of established forms of collective activity, through 

which firms systematically generate and adapt their operational routin es to enhance strategic 

success (Cyfert et al., 2021). Organizational knowledge, developed by learning capabilities, is 

disseminated in novel ways of doing things, evolving organizational routines or new logics in the 

functioning of an organization that ar e difficult to replicate (Hermawati, 2020; Teece, 2009).  

Previous research indicates that routines are learned through trial -and -error learning and by 

selecting and retaining past behaviors (Gavetti & Levinthal, 2000). This view is related to the idea that 

organizational routines are stored as procedural memory (Cohen & Bacdayan, 1994) and to the image 

of routine responses as quasi -automatic. Moreover, it is consistent with the traditional view of 

organizational learning as skill development based on repeated execution of similar tasks (Argote & 

Miron -Spektor, 20 11; Teece, 2016).  

Integrating capability  

Integrating capability is the ability to capture the value of consolidated actions in the learning 

capability, with the purpose of developing and exploiting business opportunities and evading threats 

that match the organization's environment considering it s strengths and weaknesses (Karimi -

Alaghehband & Rivard, 2020; Kump et al., 2019; Teece, 2014).  

Integrating involves bringing together information and knowledge external and internal to the 

organization, and is closely related to strategic decision making (Kump et al., 2019). This involves 

improving, combining, and protecting tangible and intangible assets, as well as reorganizing and 
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recombining them to realize the opportunities detected (Karimi -Alaghehband & Rivard, 2020; Yeow 

et al., 2018). As a result, this capability is associated with the development of new products, processes, 

services, and business models through the creation of  business frameworks and new procedures 

(Froehlich et al., 2017; Teece, 2009).  

Coordinating capability  

Coordinating is the ability to enhance, combine, protect, and, when necessary, recombine and 

reconfigure assets (tangible and intangible) and organizational structures as the organization grows 

and markets and technologies change, preventing path dependenc y and inertia (Chien & Tsai, 2012; 

Liu & Hsu, 2011; Sachitra & Chong, 2018). Therefore, coordinating refers to the implementation of 

strategic decisions on evolving business models, product, or process innovations through the 

implementation of new structur es and routines (Teece, 2023). When an organization lacks 

coordination, redundant resources and skills may reduce its flexibility in operation, which is 

undesirable from the perspective of environmental dynamics (Cyfert et al., 2021; Kump et al., 2019; 

Mar anzato & Salerno, 2018).  

Dynamic capabilities in knowledge -based organizations  

Although the literature on dynamic capabilities in research organizations is limited, existing studies 

emphasize their importance despite perceptions of rigidity to change and reliance on infrastructure 

for R&D&I outcomes (Babelytė -Labanauskė & Nedzinskas,  2017). In scholarly debates, such 

organizations are often described as knowledge -based entities (Güldenberg & Leitner, 2008), where 

the transition from basic to applied research, innovation, and research management has become 

increasingly complex and bure aucratic, requiring shared leadership (Kulakowski & Chronister, 2006). 

This complexity is reflected in frameworks such as the triple helix, which highlights collaboration 

among academia, industry, and government for knowledge -driven development (Galvao et al., 2019; 

Leydesdorff, 2012), positioning inter -institutional cooperation as central to R&D&I agendas (Benner & 

Sandstrom, 2000) and to the orientation of research toward societal and market needs (Etzkowitz & 

Leydesdorff, 2000; Philpott et al., 2011).  

In this context, research organizations that effectively exploit dynamic capabilities demonstrate 

improved performance in turbulent environments by integrating diverse stakeholders and adapting 

to regional demands (Babelytė -Labanauskė & Nedzinskas, 2017). Unlike traditional firms that 

measure success mainly in financial terms, their performance depends on leadership and 

governance capacity to reconfigure resources and achieve organizational flexibility. This enables 

them to balance academic outputs with soc ial and market demands through the commercialization 

of R&D&I results, while developing core dynamic capabilities in sensing, learning, integration, and 

coordination (Babelytė -Labanauskė & Nedzinskas, 2017).  

Smart cities  

The smart city concept is a consequence of the evolution of urban centers from cities as scientific 

centers, through eco -cities (utilizing renewable energy sources and focusing their efforts on 

environmental protection), digital (making intensive use of IC T), smart (implementing a knowledge -

based economy), to the most advanced form today: a city that employs ICT to increase the 

interactivity and efficiency of urban infrastructure and its components, and awareness of residents 
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(Wdowiarz -Bilska, 2012). The smart city uses ICT to optimize the effectiveness of necessary and useful 

city processes, usually by linking various components and actors in a smart system that collaborates 

without fail (Su et al., 2011).  

Smart city definitions comprise four common elements (Seisdedos, 2016): (1) a holistic or global vision: 

the smart city is present in all areas of the city and is reflected in its management, which unifies and 

coordinates urban areas and actors transversal ly; (2) a means to accomplish certain objectives: the 

concept of intelligence associated with the city is not an end in itself, but a means to achieve priority 

objectives for cities, such as: improving public services and the quality of life of citizens; m aking the 

local productive sector more competitive and innovative; and generating an environmentally 

sustainable space for coexistence; (3) technology as a disruptive factor: the key to achieving these 

objectives is the use of technology that collects larg e amounts of data, processes it and shares it in 

real time in the form of relevant information to generate added value; (4) a new model of 

relationships: based on changes of various kinds: economic (moving to a collaborative economy); 

social (new forms of citizen participation); and at the municipal level (facilitating the adoption of 

more agile and transparent urban policies).  

The smart city framework is structured around six key dimensions: (1) smart economy emphasizes 

productivity, flexible labor markets, and innovation -driven industries, particularly through ICT 

applications in manufacturing and construction, while also addre ssing challenges in 

internationalization, infrastructure, and teleworking (Giffinger & Gudrun, 2010); (2) smart people 

represent the distinctive factor of digital cities, defined by education, skills, and civic collaboration, as 

well as their ability to co nnect globally (Azkuna, 2012; Madkour et al., 2015); (3) smart environment 

involves the adoption of advanced technologies, such as remote sensing and geographic 

information systems, to mitigate climate change, pollution, and resource management issues 

(Bok olo et al., 2018); (4) smart governance entails citizen participation, e -government, and  

e -democracy, supported by innovative technologies that strengthen transparency and service 

delivery (Giffinger et al., 2007; Marciniak & Owoc, 2013); (5) smart mobility focuses on sustainable, 

efficient, and safe transport systems through real -time informa tion sharing, renewable energy use, 

and improved infrastructure (Azkuna, 2012; Giffinger et al., 2007); and (6) smart living covers quality -

of -life dimensions such as education, health, housing, security, and tourism, where technologies like 

MOOCs, e -medic al records, surveillance systems, and digital platforms improve accessibility, safety, 

and cultural development (Azkuna, 2012; Giffinger et al., 2007).  

It is important to note that smart cities depend directly on the innovation management strategies 

implemented by public administrations (Beckers & Mora, 2025). Such management guides R&D 

initiatives that sustain the technological innovations required for i ntegrated urban solutions 

(Cambra -Fierro et al., 2024) and involves knowledge absorption from diverse urban actors to foster 

collaborative innovation (Adjei -Bamfo et al., 2019). In this role, innovation management in the public 

sector acts as a strategic l eader and orchestrator of human capital and resources essential for 

initiating and advancing smart city projects (Ferraris et al., 2020). However, Ferraris et al. (2020) note 

the need for public managers to move beyond a preference for stability and embrac e risk -taking and 

proactivity to strengthen innovation processes for smart cities.  

From this perspective, smart cities should be approached as open innovation platforms (Mainka et 

al., 2016), where public innovation management relies on open government principles and the active 

integration of urban knowledge (Ferraris et al., 2020). This  approach enables the use of consolidated 
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methodologies and theories (such as open innovation, sensemaking, technology roadmapping, and 

innovation intermediation) to provide coherence, flexibility, and legitimacy to smart city projects 

(Beckers & Mora, 2025). As a result, initiatives are not fragm ented into isolated technological solutions 

but evolve into broader socio -technical processes with economic, social, and environmental impact 

in smart cities (Ferraris et al., 2020).  

Research hypothesis  

Recent scholarship increasingly demonstrates that dynamic capabilities are central to the 

development of smart cities. Evidence shows that municipalities capable of sensing opportunities, 

prioritizing initiatives, and reconfiguring resources are more likel y to generate public value through 

projects such as open data and digital services (Chong et al., 2018). Research on dynamic capabilities 

further indicates that systematically exploring opportunities, integrating resources across 

organizations, and empower ing teams accelerates urban transformation by orchestrating 

innovation across complex ecosystems (Guenduez & Mergel, 2022). Comparative studies also reveal 

that cities with more advanced dynamic capabilities are better positioned to sustain innovation 

outc omes over time, particularly when implementing smart policies and projects at scale (Chen et 

al., 2024; Guo & Zhong, 2022). In addition, recent contributions confirm that these capabilities can be 

deliberately cultivated and measured within local governmen ts, thereby enhancing their adaptive 

capacity to confront challenges such as climate change and mobility, while reinforcing institutional 

resilience as a foundation for smart city development (Kattel, 2022; Kattel et al., 2025).  

Building on this body of research, the present study argues that the systematic interplay of sensing, 

learning, integrating, and coordinating capabilities represents a fundamental mechanism through 

which cities advance toward smart models. This perspective  provides the rationale for the research 

hypotheses developed below, which address the systematic influence of dynamic capabilities 

dimensions on the evolution of smart cities.  

Influence of sensing on learning capability  

Teece (2007) explains that an adequate business model is a micro -foundation of learning. In the 

context of research groups, once a new opportunity is detected, groups must create projects and 

products (business models) to define their development, publicat ion, commercialization, investment 

strategy and priorities. These definitions require calculated assumptions about competitors' and 

market segments' behavior based on information and intelligence about the environment. This 

information is gathered through sensing capabilities. As Liu and Yang (2020) put it, sensing entails 

gathering and analyzing information to better understand the needs and demands of customers as 

well as predict the reaction of competitors. Therefore, the goal is to exploit combinations of resources 

and capabilities based on detected opportunities (Matysiak et al., 2018). Torres et al. (2018) show that 

by detecting a wide variety of competitive actions, firms can benefit from more opportunities. 

Therefore, it can be assumed that sensing f acilitates learning capabilities. Based on the above, the 

following hypothesis is formulated:  

Hypothesis 1:  Sensing capability positively influences learning capability in research groups.  
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Influence of learning on integrating capability  

Learning encompasses a wide range of activities, including not only formal communications, such 

as planning sessions, regular meetings, training programs, and employee education, but also both 

internal and external social interactions to share information (Iansiti & Lakhani, 2020; Lee & Klassen, 

2008; Vachon & Klassen 2006). Research group staff can use knowledge transfer to seek out and 

share sustainable concerns. Therefore, researchers use social interaction routines to support the free 

exchange of knowle dge (Alvarez et al., 2010). Hart and Sharma (2004) describe this social interaction 

process as a center -to -periphery network approach. Lee and Klassen (2008) and Alvarez et al. (2010) 

show that integration -based knowledge transfer often generates novel per spectives on 

sustainability and thus enables firms to find creative ways to cooperate with external stakeholders 

for mutual benefits. Therefore, the following research hypothesis is formulated:  

Hypothesis 2:  Learning capability positively influences integrating capability in research groups.  

Influence of integrating in coordinating capability  

Integrating capability implies the firm’s ability to assess the value of existing resources and transform 

them to shape more efficient capabilities (Iansiti & Clark, 1994). In addition, it has to do with 

understanding how new resources can be used to creat e stronger competitive advantages. 

Consequently, derived from this dynamic capability, an organization knows how to implement an 

innovative business model or strategy (Sanchez & Heene, 1997). Through the initiatives of the 

research groups, new knowledge is  generated that improves the conditions of cities. This implies 

that groups understand how to apply it, so they have developed a strategy to facilitate city innovation 

(Iansiti & Clark, 1994). In cities, research groups assist in integrating knowledge that  guides and 

supports the coordination of resources to implement a smart city ecosystem (Helfat & Raubitschek, 

2000). Therefore, the following hypothesis is formulated:  

Hypothesis 3:  Integrating capability positively influences coordinating capability in research groups.  

Influence of coordinating capability on smart cities  

Coordinating involves orchestrating tasks and activities for the deployment of new capabilities (Teece, 

2023). Thus, it facilitates the development of new products and processes in collaboration between 

multifunctional teams made up of members of different  organizations or business units (Helfat et al., 

2007). Coordination capability aligns innovation and research efforts with organization objectives 

(Kelly, 2009). The coordination capability implies that firms use acquired innovations to develop 

enhanced p roducts, services, and processes for commercialization or deployment (Protogerou et al., 

2012). A study by Okhuysen and Bechky (2009) revealed that coordination mechanisms facilitate the 

transfer of innovations from the R&D stage to the implementation stag e (Chang et al. 2012).  

Hence, this dynamic capability developed by research groups influences the implementation of 

smart city dimensions. It is imperative to note that these initiatives are based on innovations such as 

reconfiguring the operational capacity of the city through information technology systems and 

infrastructure to support and improve traditional city services in the most efficient manner (Chong 

et al., 2018). Consequently, coordinating, as a research group capability, supports the creation, 

adaptation, and renewal  of the processes and services that take place in a city. For this reason, a city 

can become a smart city. Therefore, the following hypothesis is formulated:  
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Hypothesis 4:  Coordinating capability positively influences the smart city construct in research 

groups.  

The theoretical model tested through a system of structural equations is presented in Figure 1. This 

shows a causal chain of relationships between dynamic competencies and the smart city construct. 

This sequential model indicates that dynamic capabilities operate as an interconnected and 

cumulative mechanism through which research groups contribute to smart city development. First, 

sensing capability enables the identification, interpretation, and anticipation of environmental 

opportunities, thereby facilit ating organizational learning through the acquisition and analysis of 

strategic information (Liu & Yang, 2020; Matysiak et al., 2018). In turn, learning capability promotes 

the integration of knowledge by supporting social interaction, knowledge transfer, and collaboration 

among internal and external stakeholders, which fosters innovative perspectives and collective 

problem -solving processes (Iansiti & Lakhani, 2020; Lee & Klassen, 2008). Subsequently, integrating 

capability allows organizations to transfor m and recombine resources into stronger capabilities that 

support innovation strategies and the implementation of urban solutions (Iansiti & Clark, 1994; 

Sanchez & Heene, 1997). Finally, coordinating capability orchestrates activities, resources, and 

innov ation efforts to facilitate the deployment of smart technologies, processes, and services within 

cities, ultimately affecting in a positive manner the smart city deployment (Chong et al., 2018; Helfat 

et al., 2007). Collectively, this sequential relationsh ip explains how dynamic capabilities evolve from 

opportunity recognition to coordinated urban transformation, providing a coherent theoretical 

foundation for the proposed conceptual model.  

 
Figure 1. Conceptual model  

Figur a  1. Modelo concep tual  

Source: own elaboration . 

 

3.  METHODOLOGY  

Context of the study  

This study was carried out in research groups in Manizales, Colombia. These groups, through their 

research, development, and innovation results, have contributed to this city's capacity to improve its 

services to citizens. They have also taken advantage of  information technologies to offer novel 

services and products to Manizales' citizens. Therefore, the research groups of Manizales have 

facilitated the consolidation of the Smart City dimensions presented in the theoretical framework of 

this article. Addit ionally, these groups have generated many of the Smart City products offered in 

the city. Since they are research groups constantly creating new knowledge, they have developed 

dynamic capabilities. Consequently, this research is carried out in research gro ups, as they have 

transcended from being eminently academic entities to having a direct impact on market conditions 

and citizens' welfare (Philpott et al., 2011).  
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In particular, Manizales was selected as the empirical setting because it is an intermediate city with 

demonstrated advances in smart city development in Latin America. The city has been ranked by 

the National Planning Department ( DNP ) as the most modern in Colombia, leading in key dimensions 

such as governance, science and technology, and sustainability ( DNP , 2023). Beyond this 

performance, Manizales represents a knowledge -intensive urban context characterized by the 

presence of highly recognized higher education institutions and a dense concentration of research 

groups classified within the national science and technology system (Ministerio de Ciencia, 

Tecnología e Innovación [MinCiencias]), many in top -tier categories (A1 and A), indicating strong 

capabilities in research, development, and innovation (MinCiencias, n. d.). Its inclusion in the U NESCO  

Global Network of Learning Cities further reflects an institutional orientation toward knowledge -

based development and coordinated governance ( United Nations Educational, Scientific and 

Cultural Organization [ U NESCO ], 2020). These conditions make Manizales an appropriate setting to 

examine how dynamic capabilities unfold within research groups and translate into smart city 

development, consistent with prior research on institutional and technological capacities in 

in termediate urban contexts (Guenduez & Mergel, 2022; Fernandes et al., 2019; Tan & Taeihagh, 2020).  

Sample and data collection procedure  

There were 82 research groups from the city of Manizales that participated in this study, out of a total 

of 182. This means that a response rate of 47  % was achieved. The selection of these groups has to do 

with the fact that they are recognized by the Ministry of Science, Technology, and Innovation of 

Colombia. They belong to the Universities of the city of Manizales. On the one hand, a survey on 

dynami c capabilities was conducted using Pavlou and El Sawy (2011) scale. In this scale, specific items 

are proposed to measure each of the dynamic abilities: 6 for sensing, 4 for learning, 6 for integration, 

and 5 for coordination. On the other hand, a survey w as conducted on the dimensions of Smart Cities, 

based on scales found in the existing literature (Anthopoulos et al., 2016; Giffinger & Gudrun, 2010; Jnr 

et al., 2017; Kumar & Dahiya, 2017; Mishra et al., 2017; Tahir & Malek, 2016). This is divided into each of 

the Smart City’s dimensions, so it contains 7 items for Smart economy, 4 for Smart people, 6 for Smart 

governance, 8 f or Smart mobility, 10 for Smart environment, 11 for Smart living, and 13 for Smart city 

adoption. On both scales, a 7 -point Likert type scale was used (7 maximum scale level; 1 minimum 

scale level). A nnex  A and Annex B contains surveys.  

The survey on dynamic capabilities was sent to the research or development directors of the groups. 

In addition, the survey on smart city was sent to the administrative or general directors of these same 

organizations. This decision has to do with the fact  that research and development directors know 

the process of developing novel products and services from the perspective of dynamic capabilities. 

On the other hand, the administrative and general directors know the application of these within 

Manizales. By  doing so, we can avoid bias in the study between dynamic capabilities and smart cities. 

Finally, the surveys were sent through the Surveymonkey platform, which allowed tracking progress 

towards completion of both surveys. Telephone reinforcement was used to motivate the completion 

of the surveys, obtained between July and September 2022.  

Data analysis technique  

This study used Structural Equation Modeling ( SEM ) with the Partial Least Squares ( PLS ) technique for 

data analysis. It is appropriate to assess relationships that are new theoretical developments, such as 

those proposed in this study's hypotheses, using PLS -SEM  (Hair et al., 2014). Additionally, PLS -SEM  can 
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be used to evaluate complex theoretical models involving multiple variables, as shown in Figure 1 

(Hair Jr.  et al., 2017). PLS -SEM  involves two analysis processes (Hair et al., 2014). The first step involves 

evaluating the measurement model. Specifically , this aims to determine if the measures used in the 

study reach convergent and discriminant validity (Hair Jr. et al., 2017). The second process involves 

evaluating the structural model, which evaluates the relationships that are indicated in the research  

hypotheses (Hair et al., 2014).  

 

4.  RESULTS  

Measurement model evaluation  

As a first step, the literature on PLS -SEM  recommends that the evaluation of the measurement model 

used should be performed on all the constructs involved in the relationships (Hair et al., 2014). Several 

constructs were integrated into the measurement model: Sensing, Learning, Integrating, 

Coordi nating, Smart Economy, Smart People, Smart Governance, Smart Mobility, Smart 

Environmental, Smart Living, and Smart City Adoption. This measurement model achieved 

convergent validity according to Table 1 . 

In the first instance, with respect to the construct items, all obtained standardized loadings that, for 

the most part, were greater than 0.6. This is necessary according to the PLS -SEM  literature, as it 

indicates that the convergent validity values of the items used in the surveys theoretically represent 

each construct (Hair et al., 2014). Secondly, measurement constructs all exceeded the 0.7 threshold 

required for Cronbach's Alpha and C omposite Reliability indicators. Finally, the Average Variance 

Extracted (AVE) reached values above 0.5, in each construct, which is recommended by the PLS -SEM  

literature (Hair et al., 2014).  

Table 1. Convergent validity results  

Tabla 1.  Resultados de validez convergente  

Construct  
Cronbach’s 

Alpha  

Composite 

Reliability  

Average Variance 

Extracted  

Sensing  0,85  0,89  0,63  

Learning  0,77  0,85  0,59  

Integrating  0,92  0,93  0,71 

Coordinating  0,84  0,89  0,68  

Smart Economy  0,87  0,91 0,67  

Smart People  0,81 0,89  0,73  

Smart Governance  0,77  0,87  0,69  

Smart Mobility  0,83  0,88  0,66  

Smart Environmental  0,82  0,88  0,67  

Smart Living  0,90  0,92  0,63  

Smart City Adoption  0,91 0,93  0,66  

Note: The items of all constructs reached standardized loadings greater than 0.6 and were significant, which 

contributes to the convergent validity of the constructs.  

Source: Ringle et al. (2022).  
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In addition, the measurement model achieved discriminant validity, measured through the 

Heterotrait -Monotrait Ratio of Correlations ( HTMT ) indicator. The literature on PLS -SEM  warns that this 

indicator, which is established between pairs of variables, should be less than 0.9 (Henseler et al., 

2015). Table 2  shows that this indicator did not exceed the HTMT  threshold. This implies that 

measurement constructs are different. According to the results of convergent and discriminant 

validity, the measurement model successfully reflects the theoretical model from which the 

questionnaires were derived for each cons truct.  

Table 2. Discriminant validity results ( HTMT ) 

Tabla 2.  Resultados de la validez discriminante ( HTMT ) 

Construct  1 2 3 4  5 6  7  8  8  10 

Sensing            

Learning  0,71          

Integrating  0,82  0,85          

Coordinating  0,87  0,76  0,67         

Smart Economy  0,21 0,44  0,27  0,28        

Smart People  0,23  0,45  0,56  0,37  0,39       

Smart Governance  0,43  0,34  0,33  0,36  0,52  0,67      

Smart Mobility  0,33  0,35  0,22  0,21 0,69  0,81 0,58     

Smart Environmental  0,41  0,45  0,56  0,67  0,72  0,77  0,89  0,79    

Smart Living  0,24  0,27  0,28  0,31 0,73  0,67  0,59  0,73  0,65   

Smart City Adoption  0,33  0,40  0,52  0,35  0,78  0,70  0,83  0,81 0,76  0,88  

Source: Ringle et al. (2022).  

In this research "Smart Cities" was treated as a construct of a second order reflective -formative 

nature, as it is integrated by seven variables: Smart Economy, Smart People, Smart Governance, 

Smart Mobility, Smart Environmental, Smart Living and Smart Cit y Adoption. To evaluate this model, 

the two -stage process recommended by the PLS -SEM  literature (Hair et al., 2014) was applied. From 

this, the VIF indicators and weights of each construct were calculated. The VIF must be less than 5 

and the weights must be significant (Hair Jr. et al., 2019). When both conditions occur (Hair et al., 

2014 ), this signals that the reflective -formative construct is the appropriate construct to measure the 

main variable. These results were appropriate for "Smart Cities' sub -constructs". All seven constructs 

are relevant to measuring the latter variable ( see Table 3 ). 

 

Table 3. Evaluation of the reflective -formative construct  

Tabla 3.  Evaluación del constructo reflexivo -formativo  

Second -order 

construct  

First -order  

construct  
VIF  

First -order construct weight 

on second -order construct  

Smart Cities  

Smart Economy  0,32  0,133* 

Smart People  0,43  0,106*  

Smart Governance  0,35  0,107* 

Smart Mobility  0,37  0,141* 

Smart Environmental  0,37  0,170* 

Smart Living  0,39  0,243*  

Smart City Adoption  0,19 0,100*  

Note: *Weights were significant at 99  %. 

Source: Ringle et al. (2022).  
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Structural model assessment  

According to the PLS -SEM  literature (Hair et al., 2014), the structural model was evaluated. This procedure 

involves hypotheses evaluation. First, it was demonstrated that the dynamic capability "Sensing" 

positively influences the dynamic ability "Learning" ( β=0.64; T -value=3.45). Second, this dynamic 

capability positively influences the dynamic ability "Integrating" ( β=0.56; T -value=4.52). Third, this 

dynamic capability positively influences the dynamic capability "Coordinating" ( β=0.70; T -value=2.67). 

Finally, this dynamic capability positively impacts "Smart Cities" ( β=0.41; T -value=4.77). All these 

relationships were significant, supporting the four research hypotheses. Table 4  present these results.  

Finally, the predictive power of the identified relationships was evaluated within the sample, through 

the R2 indicator. This value, when it exceeds the threshold of 0.1 in the dependent variables, indicates 

that the results have significant predictive pow er (Hair et al., 2014). This occurred in the four dependent 

variables established in the model (Learning, Integrating, Coordinating, and Smart Cities).  

Table 4. Hypothesis testing results  

Tabla 4.  Resultados de la comprobación de hipótesis  

Direct effect  

Relationship  Path Coefficient  T -Value  Result  

Sensing → Learning  0,64  3,45  H1 supported  

Learning → Integrating  0,56  4,52  H2 supported  

Integrating → Coordinating  0,70  2,67  H3 supported  

Coordinating → Smart cities  0,41  4,67  H4 supported  

Learning R2: 0,41  

Integrating R2: 0,31  

Coordinating R2: 0,49  

Smart cities R2: 0,17  

* Significance of 99  % for t -values exceeding the threshold of 2.5.  

Source: Ringle et al. (2022).  

 

5.  DISCUSSION  

 

This research introduces an original analytical perspective by empirically examining the sequential 

interaction of dynamic capabilities within the context of urban processes associated with smart 

cities. While prior theoretical frameworks have outlined the  relevance of such capabilities, empirical 

evidence on their interconnected progression in research -driven environments remains scarce 

(Matarazzo et al., 2021; Schilke et al., 2018).  

The confirmation of the first hypothesis demonstrates that research groups actively monitor their 

external environments to identify emerging needs and opportunities. This environmental sensing 

strengthens their learning capabilities by enabling the assimil ation of novel routines, behaviors, and 

knowledge structures (Kump et al., 2019; Teece, 2007,  2014). Thus, opportunity recognition serves as 

a foundation for developing learning capabilities, a necessary characteristic of dynamic capabilities 

(Hermawati, 2020; Liu & Yang, 2020; Matysiak et al., 2018; Teece, 2016).  
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According to the confirmation of the second hypothesis, learning capabilities have a positive influence 

on integration capabilities. This result reinforces existing arguments regarding the dynamic nature of 

organizational knowledge bases, particularly in r esearch institutions (Cyfert et al., 2021). As groups 

accumulate knowledge, they engage in practices that encourage collective sense -making and 

knowledge -sharing to support decision -making processes (Kelly, 2009; Kump et al., 2019). These 

findings are cons istent with the view that integrating dispersed knowledge is crucial for leveraging 

identified opportunities (Karimi -Alaghehband & Rivard, 2020; Teece, 2007; Yeow et al., 2018).  

Building upon this logic, the third hypothesis was also supported, substantiating the idea that 

integrative capacities enable more effective coordination among research teams. By aligning and 

mobilizing internal resources, groups are better positioned to i mplement innovations or adjust 

operational procedures (Helfat & Raubitschek, 2000; Teece, 2023). Coordinated action depends not 

only on access to resources but on a shared understanding of how knowledge translates into 

strategic response. Furthermore, supp ort for the fourth hypothesis confirms that coordination 

capabilities, encompassing the structuring and deployment of new competencies, are vital for 

enacting strategic decisions and enabling innovation pathways in urban development (Chien & Tsai, 

2012; Ch ong et al., 2018; Liu & Hsu, 2011; Sachitra & Chong, 2018).  

These results are consistent with, and extend, previous research that highlights the central role of 

dynamic capabilities in the development of smart cities. The dynamic capabilities framework, 

understood through the processes of sensing, learning, integra ting and coordinating, shows that 

cities capable of recognizing opportunities, prioritizing initiatives and reorganizing resources are 

more effective in creating public value through projects such as open data systems and digital 

services (Chong et al., 20 18). In a similar direction, studies on dynamic capabilities reveal that the 

ability to explore opportunities, to connect resources across organizations and to empower teams 

contributes to accelerating urban transformations by orchestrating innovation in d iverse 

ecosystems (Guenduez & Mergel, 2022).  

Beyond these specific mechanisms, research has shown more broadly that cities which cultivate 

dynamic capabilities are better positioned to sustain innovation, adapt to changing environments 

and align diverse stakeholders around coherent strategies. Compar ative evidence demonstrates 

that when dynamic capabilities are developed systematically, cities achieve more consistent and 

long -lasting results in implementing smart initiatives, underlining the importance of coordination 

and institutional flexibility (Ch en et al., 2024; Guo & Zhong, 2022). Furthermore, recent studies confirm 

that these capabilities can be deliberately built and measured in local governments, providing 

administrations with the resilience required to respond effectively to pressing urban ch allenges such 

as climate change, mobility and social inclusion (Kattel, 2022; Kattel et al., 2025).  

Altogether, these perspectives, combined with the evidence presented here, suggest that the 

evolution of smart cities cannot be reduced to the implementation of new technologies alone. What 

truly drives their formation is the systematic interaction of sens ing, learning, integrating and 

coordinating capabilities. When these capabilities operate together, they allow cities to transform 

resources, align diverse stakeholders and implement coherent solutions that balance technological 

innovation with social, eco nomic and environmental objectives. This study contributes to this body 

of knowledge by showing that the convergence of dynamic capabilities provides the institutional 

and organizational basis required for the sustainable advancement of smart cities.  
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In practical terms, the findings of this study offer significant implications for urban managers, 

academic leaders, and public policy makers. The identification of a causal relationship between the 

dynamic capabilities of research groups and the consolidat ion of smart city dimensions indicates that 

the success of urban innovation relies on the effective management of knowledge, resources, and 

collaborative networks. Within the logic of the triple and quadruple helix, research groups are not only 

producers o f knowledge but also mediators that connect universities, industry, governments, and civil 

society, thereby facilitating the circulation of ideas and the joint development of solutions. Their ability 

to anticipate technological trends, combine interdiscipl inary expertise, and adapt institutional 

arrangements is essential for aligning academic research with the demands of society and urban 

contexts. When governments and institutions provide sustained support through adequate funding, 

regulatory frameworks, a nd inclusive policies, these capacities are translated into concrete applications 

in domains such as mobility, digital governance, environmental sustainability, and citizen participation. 

In this process, urban managers and policy makers acquire a strategi c role as coordinators who 

transform fragmented efforts into integrated governance models capable of addressing Latin 

America’s socio -economic inequalities, institutional constraints, and cultural diversity, thereby 

fostering the development of smart citie s that are innovative, inclusive, and resilient.  

The study has several limitations. Its scope was limited to research groups located in Manizales, 

Colombia, which may constrain the generalizability of the findings. Additionally, the cross -sectional 

design prevents causal conclusions. Research group leade rs' responses may also introduce 

subjective bias. Nevertheless, the use of structural equation modeling ensured the robustness of the 

findings by validating both convergent and discriminant measurement properties.  

Future studies could explore how dynamic capabilities shape academic teams' research productivity 

and innovation outcomes. Understand how scholarly outputs contribute to specific smart  

city projects remains relevant. Moreover, it is critical to analyze the role of additional actors like 

government agencies, commercial sectors, NGO s, and civil society, and their interactions with 

research entities in advancing smart urban ecosystems.  

 

6.  CONCLUSIONS  

 

This study advances the understanding of dynamic capabilities by evidencing their sequential 

structure and collective impact when oriented toward urban innovation processes. The empirical 

model demonstrates that sensing capabilities initiate a chain reacti on, enhancing learning, which 

then supports integration, ultimately leading to effective coordination. This sequence significantly 

influences the smart city dimension, challenging the conventional view of capabilities as 

simultaneous and isolated functions . 

By emphasizing the interdependence of these four capabilities, the findings offer a process -based 

explanation for how research groups contribute strategically to urban development. Such a 

progression suggests that dynamic capabilities evolve through accumu lative refinement rather than 

isolated deployment, especially in knowledge -intensive environments.  

The results imply that leaders within research organizations must synchronize their strategies for 

sensing, learning, integrating, and coordinating. The empirical framework proposed here allows  



Leonardo  Bermon Angarita / Andrés Alberto Osorio -Londoño / Mónica Bibiana González -Calixt o  

Revista CEA, ISSN -e 2422 -3182, Vol. 12 – No. 2 9, mayo -agosto  de 202 6, Art. e35 96  17 / 28  

for the design of practical pathways to strengthen institutional capacities aligned with urban impact. 

It also underscores the role of contextual learning and resource orchestration in fostering 

responsiveness and innovation within city ecosystems.  

Strategic information management, facilitated by organizational learning, equips research teams to 

act decisively and creatively in response to urban challenges. Aligning these capabilities with public 

policy and institutional priorities can bridge the gap  between academic expertise and urban 

transformation agendas. Therefore, systematically strengthening dynamic capabilities is essential for 

transforming research entities into catalysts for sustainable and intelligent city change.  
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Annexes  

A nnex  A. Questionnaire items on dynamic capabilities  

Anexo A. Preguntas del cuestionario sobre capacidades dinámicas  

Dynamic 

capability  
Items  

Sensing 

capability  

SC1 - Frequency of monitoring calls for research projects.  

SC2 - Level of use of technological and systematic tools in the 

group's production.  

SC3 - Regularity in searching for information.  

SC4 - Frequency of carrying out technological surveillance and 

updating of knowledge in its strategic core of expertise.  

SC5 - Frequency of monitoring changes in the social and 

technological environment.  

SC6 - Weekly hourly intensity for the generation of ideas and new 

design capabilities.  

Integration 

capability  

IC1 - Level of participation of group members to contribute their 

individual knowledge to the projects.  

IC 2 - Level of understanding of the members regarding their tasks 

and responsibilities.  

IC 3 - Level of identification of skills within the group.  

IC 4 - Level of ability to cultivate unique and valuable talent to share 

and store it in group knowledge silos.  

IC 5 - Level of inter -relationship in the group.  

IC 6 - Level of connection between group members.  

Coordinating 

capability  

CC1 - Balance between the repertoire of capabilities, general and 

specialized competencies that the members of the group possess.  

CC2 - Level of production of the group in the face of changes in the 

sociotechnical and cultural environment.  

CC3 - Surveillance capacity regarding the knowledge gap.  

CC4 - Degree of identification of technological markets in the 

sociocultural and technical environment of the city.  

CC5 - Level of monitoring of the group regarding the technological 

trajectory followed by innovations in products, processes and 

business models.  

Learning 

capability  

CA1 - Ability to contrast currents of knowledge, to combine 

capabilities and deploy competencies.  

CA2 - Number of effective routines to identify, evaluate and 

incorporate new information and knowledge into the core strategic 

competencies.  

CA3 - Frequency of transformation of existing knowledge and 

information into new knowledge.  

CA4 - Level of effectiveness of the transformation of existing 

knowledge and information into new products and processes.  
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A nne x B. Questionnaire items on Smart City  

Anexo B. Preguntas del cuestionario sobre la Ciudad Inteligente  

Smart City 

Dimensions  
Items  

Smart 

Economy  

SE1 -Deployment of ICT use in businesses.  

SE2 -Design strategies for the economic development of the 

city.  

SE3 -Retaining and attracting talent and promoting creativity.  

SE4 -Provide support for entrepreneurship.  

SE5 -Development of business spaces and collaborations.  

SE6 -Provide international promotion strategy for the city.  

SE7 -Provision of tax payment system.  

Smart 

People  

SP1 -Presence of a university in the city.  

SP2 -Plans for ICT use and digital development in classrooms.  

SP3 -Collaboration between companies and knowledge centres.  

SP4 -Plan for research, development and innovation.  

Smart 

Governance  

SG1 -Promoting ICT and innovation and online public services.  

SG2 -Provide website availability for governance.  

SG3 -Offers strategic plans to promote e‐government.  

SG4 -Administrative staff uses internet connected computers.  

SG5 -Transparent governance and citizen participation.  

SG6 - Implements e‐democracy and electronic voting.  

SG7 -Provison of birth and death registration.  

Smart 

Mobility  

SM1-Provision of international accessibility.  

SM2 -Availability of innovative and safe transport systems.  

SM3 -Traffic management and parking system.  

SM4 -Availability of bicycle tracks and unobstructed footpaths.  

SM5 -Deploy deal with ISPs to offer connectivity of ICT 

infrastructure.  

SM6 -Provides Internet usage and broadband coverage.  

SM7 -Provides mobile phone usage and mobile Internet.  

SM8 -Provision of public internet access and Wi‐Fi hotspots in 

cities.  

Smart 

Environment  

SEN1 -Attractivity of natural conditions.  

SEN 2 -Supports pollution reduction.  

SEN 3 -Provides environmental protection.  

SEN 4 -Provision of sewerage and waste water treatment.  

SEN 5 -Adherence to the green practices and recycling of solid 

waste.  

SEN 6 -Promotes sustainable resource management.  

SEN 7 -Using ICT to improve public safety.  

SEN 8 -Initiatives for the digitization of heritage assets.  

SEN 9 -Disaster prediction and early warning response system.  

SEN 10 -Provision of fire stations disaster alarm system.  

https://revistas.itm.edu.co/index.php/revista-cea/index
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Smart City 

Dimensions  
Items  

Smart Living  

SL1 -Promotes utilization of ICT uses in homes.  

SL2 -Promotes electronic health (e‐health) policies.  

SL3 -Provides on‐line medical services.  

SL4 -Provision of emergency response facilities s u c h as 

ambulances, emergency and healthcare facilities.  

SL5 -Offers remote home control or alarm systems for patients.  

SL6 -Development of digital inclusion programme for groups at 

risk of exclusion.  

SL7 -Guarantees individual safety and provides better housing quality.  

SL8 -Promotes touristic attractivity and uphold social cohesion.  

SL9 -Provision of 24/7 electric supply.  

SL10 -Provision of 24/7 water supply.  

SL11-Provision of metering and online payment facility.  

Smart City 

Adoption  

SCR1 - My city is actively involved for efficient functioning, 

management of city’s sustainable development for more liveable.  

SCR2 -My city highly values creativity and welcomes new ideas.  

SCR3 - My city offers its citizens diverse economic opportunities.  

SCR4 - My city focuses on the mobility of people, and not only that 

of vehicles.  

SCR5 - My city advocates walkability and cycling.  

SCR6 - My city conserves and preserves the ecological system in 

the city region.  

SCR7 - My city efficiently and effectively manages its natural 

resource base.  

SCR8 - My city focuses on water conservation and minimizes the 

unnecessary consumption of water.  

SCR9 - My city has and continually upgrades its urban resilience to 

the impacts of climate change.  

SCR10 - My city can create a low carbon environment with focus on 

energy efficiency, renewable energy.  

SCR11 - My city has open and accessible public spaces.  

SCR12 - My city has public services and amenities.  

SCR13 - My city deploys e -governance for the benefit of all its residents.  

 


