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1. Introduction 

1.1 Research field, problem and relevance 

The smart city has become one of the most visible and contested paradigms of 

contemporary urban development. Over the past two decades, it has evolved from a 

largely technology-oriented discourse into a broader field that connects digitalization, 

sustainability, urban governance, innovation, and quality of life. Early smart city 

narratives frequently emphasized information and communication technologies, urban 

data infrastructures, and the optimization of services and physical systems. At the same 

time, a growing body of scholarship has criticized narrowly techno-centric interpretations 

and has argued for more holistic understandings that include institutional capacity, citizen 

engagement, social inclusion, and the public value of digital transformation (Angelidou, 

2016; Bibri and Krogstie, 2020; Hollands, 2008; Kitchin, 2015). In this sense, the smart 

city is not simply a label for the application of advanced technologies in urban 

environments. Rather, it is a field of competing visions about how cities should organize 

innovation, govern transitions, and align digital tools with broader economic, 

environmental, and social objectives. 

The relevance of this field is closely related to wider structural pressures on cities. Urban 

areas concentrate population, infrastructure, production, environmental burdens, and 

governance responsibilities at an unprecedented scale. As a result, cities are expected to 

address multiple, intertwined challenges, including climate transition, mobility, energy 

efficiency, public service modernization, social cohesion, and economic competitiveness. 

Smart city agendas emerged partly as a response to these pressures, promising that digital 

technologies, data-informed decision-making, and integrated urban management could 

improve the performance of city systems and the everyday lives of residents (Caragliu et 

al., 2011; Giffinger et al., 2007; Manville et al., 2014). Yet the field has also matured to 

the point where such promises can no longer be taken at face value. The central question 

is no longer whether cities should become “smart” in some generic sense, but under what 

institutional, strategic, and organizational conditions digital urban development can 

produce meaningful and equitable outcomes. 

This dissertation is situated precisely within that shift. It starts from the observation that 

the smart city field has produced a large amount of conceptual work, policy discourse, 

benchmarking exercises, and technology-led experimentation, but much less cumulative 

knowledge about how smart city development is actually organized and governed in 
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specific urban contexts. The literature has established that smart city strategies may differ 

along several critical dimensions, including technology-driven versus holistic 

development, top-down versus bottom-up governance, narrower public-private 

collaboration versus broader multi-stakeholder cooperation, and fragmented versus 

integrated implementation logics (Deakin and Reid, 2018; Komninos and Mora, 2018; 

Mora et al., 2019; Mora and Bolici, 2017). However, the empirical implications of these 

distinctions are still unevenly understood, especially when one moves away from the most 

visible and highly resourced metropolitan cases. 

This is where the problem context of medium-sized cities becomes especially important. 

Much of the smart city literature and many of the best-known practical examples have 

focused on capital cities, global cities, or flagship projects with unusually strong 

administrative, financial, technological, and branding capacities. These cities have played 

an important role in shaping the discourse, but they have also skewed it. Their experiences 

are often implicitly generalized, even though they operate under conditions that are not 

typical for the wider European urban landscape. By contrast, medium-sized cities form a 

far more common category of urban settlement in Europe, yet they tend to work with 

thinner organizational capacity, more limited financial room for experimentation, less in-

house technological expertise, and greater dependence on external funding programmes, 

suppliers, and inter-organizational cooperation (Desdemoustier et al., 2019; Giffinger et 

al., 2007; Manville et al., 2014). For this reason, medium-sized cities are not a marginal 

subtopic within smart city research. They represent a crucial setting for understanding 

how smart urban development functions under more typical, more constrained, and often 

more transferable conditions. 

The medium-sized-city focus is also important because it reveals that the obstacles to 

becoming smart are not only technological. Earlier smart city research often suggested 

that the main challenge lay in the adoption of digital infrastructure, data systems, or 

specific solutions. However, evidence increasingly indicates that the deeper barriers are 

frequently organizational and governance-related. Medium-sized cities may face 

shortages of expertise, data limitations, weak standards, path dependencies in 

procurement, and strong dependence on external vendors. They may also struggle with 

fragmented internal structures, insufficient coordination mechanisms, limited stakeholder 

engagement, and the absence of dedicated institutional arrangements capable of 

translating strategy into coherent implementation. In this respect, smart city development 
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must be understood not merely as the deployment of technologies, but as a problem of 

organizing collective action across sectors, departments, and stakeholder groups 

(Ruhlandt, 2018; Sepasgozar et al., 2019; Sørensen and Torfing, 2018). The governance 

dimension is therefore central to this dissertation. Smart city development is frequently 

discussed as if digital tools, platforms, and innovations would automatically produce 

better cities. Yet in practice, their effects depend on who defines priorities, who controls 

resources, how collaboration is structured, which actors are included or excluded, and 

whether city governments are capable of integrating technological initiatives into broader 

development objectives. Governance matters because digitalization changes not only the 

instruments of urban management, but also the institutional relationships through which 

urban change is planned and delivered. Questions of municipal leadership, 

interdepartmental coordination, public-private partnerships, academic involvement, civic 

participation, and stakeholder networks are therefore not secondary implementation 

issues. They are constitutive elements of what smart city development becomes in reality. 

A related reason for the dissertation’s relevance is the Central and Eastern European 

context. Although the smart city concept has diffused widely across Europe, its uptake 

has been uneven, and the empirical literature remains heavily weighted toward Western 

and Northern European examples, along with a smaller number of globally branded cases. 

Hungarian and broader Central and Eastern European cities have received much less 

attention in systematic smart city research, even though they operate in institutional 

environments that make the conditions of smart transition especially visible. In these 

settings, smart city development often unfolds under stronger fiscal constraints, more 

uneven local capacities, layered governance structures, and a more fragile relationship 

between strategic ambition and implementation capability. The Hungarian cases 

examined in this dissertation show that the question is not simply whether a city has 

adopted the smart city label, but whether it has built the strategic, organizational, and 

governance conditions necessary for meaningful transition. 

This regional dimension strengthens both the theoretical and practical relevance of the 

dissertation. Theoretically, it challenges the tendency to derive general conclusions from 

exceptional cities. Empirically, it contributes to a still limited body of systematic evidence 

on smart city development in Central and Eastern Europe. Practically, it offers insights 

for cities that are unlikely to replicate the institutional density or investment power of 

major flagship cases, but still face strong expectations to digitalize, decarbonize, 
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innovate, and modernize urban governance. In this sense, the dissertation speaks not only 

to debates about what smart cities are, but also to the more consequential question of how 

cities with constrained capacities can pursue smart development in ways that are coherent, 

context-sensitive, and publicly valuable. 

Finally, the field is relevant because smart city development should not be reduced to a 

matter of urban branding or technical modernization. As the literature increasingly shows, 

smartness is inseparable from choices about strategic orientation, anticipated public 

benefits, institutional design, and the distribution of agency among urban actors. Different 

cities pursue different value propositions through their smart city portfolios: efficiency, 

quality of life, stakeholder engagement, inclusion, environmental improvement, 

knowledge creation, or cost reduction may all be emphasized to varying degrees. 

Understanding these differences requires looking beyond slogans and indicator rankings 

to the actual activities, governance patterns, and organizational conditions through which 

smart city development is enacted. This dissertation therefore approaches the research 

field as one in which strategy, governance, organization, and context jointly determine 

whether digital urban development remains fragmented and technology-led, or becomes 

more integrated, reflexive, and responsive to local needs. 

For these reasons, the present research is positioned at the intersection of smart city 

studies, urban governance, and organizational analysis. It treats medium-sized cities not 

as scaled-down versions of metropolitan pioneers, but as analytically important settings 

in their own right. It also treats governance and organizational design not as background 

conditions, but as core explanatory dimensions of smart city development. By doing so, 

it seeks to contribute to a more empirically grounded and contextually sensitive 

understanding of how cities, particularly in Central and Eastern Europe, can move from 

smart city rhetoric toward more coherent forms of urban digital transition. 

The evolving smart city field across the study period. Because this dissertation is 

article-based and its constituent studies were produced over a period of roughly eight 

years, the smart city field against which they should be read did not stand still. When the 

earliest study was designed, smart city scholarship was still strongly shaped by the 

techno-centric and definitional debates that Hollands (2008) had brought to the surface, 

and by an optimism about digital infrastructure that later proved too narrow. Over the 

subsequent years the centre of gravity of the field shifted decisively from technology 

toward governance, strategy, and the social purposes of urban digitalization. Framing the 
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publications historically at the outset, rather than only in the concluding synthesis, 

clarifies why the studies emphasize different questions and why their cumulative 

trajectory mirrors the maturation of the field itself. 

A first and pervasive development concerns the growing centrality of residents’ quality 

of life and the social dimension of smart urban development. Early smart city 

discourse tended to treat citizens as data sources or service recipients, but more recent 

scholarship has reframed quality of life, inclusion, and citizen experience as the proper 

ends of smart development rather than its by-products. The systematic review by Chang 

and Smith (2023), for example, shows that the smart city concept did not focus sufficient 

attention on citizens’ quality of life until relatively recently, and that themes such as smart 

living, participation, social inclusion, and smart urban governance have only lately moved 

to the centre of the field. This reorientation is directly relevant to the present dissertation, 

whose value-proposition and governance perspectives anticipate, and now connect to, this 

more citizen-centred and public-value-oriented turn. 

A second development is the disruptive influence of the COVID-19 pandemic, which 

fell in the middle of the study period and reshaped both practice and scholarship. The 

pandemic accelerated the deployment of digital urban services, data-driven monitoring, 

and remote public administration, while simultaneously exposing the unevenness of 

digital capacity across cities and the risks of surveillance-heavy, top-down responses. 

Sharifi, Khavarian-Garmsir and Kummitha (2021), reviewing 147 studies, document both 

the contributions of smart city solutions to urban resilience during the crisis and the 

governance and equity tensions those solutions raised. For a dissertation centred on 

governance and organizational design, the pandemic matters less as a technological 

episode than as a stress test of institutional capacity: it reinforced the dissertation’s central 

claim that the decisive conditions of smart city development are organizational and 

strategic rather than narrowly technological. 

A third development concerns the shifting international geography of smart city 

research and practice. When the field emerged, its reference cases were concentrated in 

Western and Northern Europe, North America, and a small number of globally branded 

Asian cities. Over the study period the empirical and conceptual centre of gravity 

broadened, most visibly through the rapid expansion of Chinese smart city scholarship 

and policy. Zhen et al. (2025) trace the Chinese trajectory through an information-project-

driven phase, a holistic development phase, and a collaborative development phase, and 
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argue, in striking parallel with the present dissertation, that smart city initiatives must 

move beyond a purely technology-driven framework toward a more human-centred 

approach. The Chinese experience also illustrates a strongly state-steered, centrally 

orchestrated model of smart urbanism that differs markedly from the more market- or 

community-driven models of the West, and that thereby sharpens, by contrast, the 

questions this dissertation raises about governance and stakeholder configuration in the 

Central and Eastern European context. 

Taken together, these developments mean that the studies in this dissertation should be 

read as observations taken at different moments of a moving field rather than as 

synchronous snapshots. This temporal positioning, developed more fully in the 

integrative conclusion (Section 7.2), is introduced here deliberately, so that each study 

can be interpreted against the state of the debate at the time it was conducted. Far from 

weakening the article-based design, this evolving backdrop is one of its strengths: the 

portfolio captures the field’s own movement from broad techno-centric barriers toward 

governance architecture, strategic differentiation, and citizen-centred public value, and it 

does so from within the period in which that movement occurred. 

1.2 Research gap and justification 

Despite the rapid expansion of smart city scholarship, the field continues to be marked by 

conceptual fragmentation, uneven empirical coverage, and a persistent gap between 

strategic discourse and implementation-oriented knowledge. One of the most frequently 

noted problems in the literature is that smart city research has generated a large number 

of definitions, models, rankings, and normative visions, yet has not converged on an 

easily adaptable, widely applicable, and robust framework that cities can use under real 

governance and organizational constraints (Bibri and Krogstie, 2017; Kitchin, 2015; 

Komninos, 2011). This fragmentation is not merely terminological. It affects how cities 

are assessed, how strategies are justified, and how urban actors interpret the concept in 

practice. The 2018 study included in this dissertation already identified the absence of a 

strong and adaptable model as a central challenge of the field, and argued that 

heterogeneous assessment frameworks leave cities exposed to partial, biased, or vendor-

driven understandings of smart development.   

A first major gap, therefore, concerns the lingering techno-centric bias of the literature. 

Although it is now widely acknowledged that smart city development cannot be reduced 
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to the deployment of ICT-based solutions, much empirical and policy-oriented work 

continues to privilege visible technologies, infrastructures, and digital services over the 

institutional and social conditions that make such interventions effective. The 

organizational design study in this dissertation formulates this problem very clearly: 

investments in urban digitalization have been slower than expected to deliver meaningful 

impacts, and the reason is not simply technological immaturity, but the inability of 

prevailing organizational arrangements to address complexity, scalability, and 

procedural difficulties. It explicitly argues that these challenges cannot be solved through 

technological innovation alone and that attention must shift toward organizational 

structures capable of supporting transition (Barns, 2018; Ruhlandt, 2018; Sørensen and 

Torfing, 2018).  The Debrecen study reaches a similar conclusion from a later empirical 

angle, showing how technology-led modernization can produce highly visible 

“smartness” while leaving citizen capabilities, participation, and public value creation 

comparatively weakly embedded in the governance process.  

A second gap concerns the dominance of flagship-city and capital-city perspectives in 

smart city research. Many influential empirical studies, benchmarking systems, and 

comparative syntheses rely disproportionately on large metropolitan examples, global 

cities, and cities that already enjoy strong administrative, financial, and innovation 

capacities. As a result, the strategic patterns derived from such cases are often treated as 

if they were broadly generalizable. Yet this is methodologically problematic, because 

these cities operate under atypical institutional and resource conditions. The Debrecen 

study addresses this issue directly by warning that the empirical base used to theorize 

smart city governance remains uneven and that flagship-city bias distorts understanding 

of how smart development unfolds under more ordinary European conditions. It further 

argues that medium-sized cities constitute a more common, but still under-examined, 

implementation setting, one in which thinner organizational capacity, limited fiscal space, 

external funding dependence, and lower in-house analytical capability may systematically 

shape strategic choices.   The 2018 article anticipated the same problem from another 

angle by emphasizing that the European urban landscape is dominated not by megacities 

but by medium-sized cities, and that approaches tailored to their specific conditions are 

still missing.  

A third gap lies in the limited integration of strategic-management and organizational 

perspectives into smart city research. The field has produced sophisticated discussions 
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of smart city domains, indicators, governance ideals, and technological innovation, yet 

far fewer studies have analysed smart development through lenses that are standard in 

organizational and strategic research, such as barriers to coordination, resource 

dependencies, market asymmetries, stakeholder alignment, or organizational capability 

formation. The 2018 article explicitly positions Porter’s Five Forces as a neglected but 

potentially fruitful framework for examining the enabling and hindering conditions of 

smart city development in medium-sized cities. It argues that methodological 

components, reasoning, and concepts from enterprise strategic management could add 

substantial value to smart city research, precisely because current work rarely accounts 

sufficiently for the diverse local histories, institutional contexts, and constraints of cities.   

The 2020 organizational design article deepens this line of argument by moving from 

barrier diagnosis to the design of an alternative collaborative model, thereby addressing 

not only what the barriers are, but also how cities and their partners might reorganize 

around them.  

A fourth gap concerns the limited empirical attention paid to what cities actually seek to 

achieve through smart city activity portfolios. While the literature has discussed smart 

city strategies extensively, it has much less often examined how anticipated benefits and 

value propositions are distributed across concrete urban interventions. The 2021 article 

included in this dissertation addresses exactly this deficiency. It argues that, although the 

strategic principles of smart city development are relatively well researched, there are still 

only few publications on what beneficial outcomes cities anticipate from smart city 

developments and how these are represented in implemented activity portfolios. It 

therefore connects theory and practice by deconstructing the value proposition 

components of smart city development and comparing them across nine cities.  This 

contribution is important for the dissertation as a whole because it expands the analytical 

frame beyond barriers and governance toward the question of what cities believe smart 

development is for, and how those expected benefits are materially reflected in urban 

project portfolios. 

A fifth gap is geographical. Smart city scholarship has expanded globally, but empirical 

research remains unevenly distributed, and Central and Eastern European cases 

are still much less visible than Western and Northern European exemplars. This 

underrepresentation matters because cities in this region often operate under different 

historical trajectories, governance traditions, and capability constraints. The Budapest 
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article addresses this directly by stating that relatively few empirical publications are 

available on Eastern European, and especially Hungarian, smart city development, even 

though the implementation of smart developments should be realized with strategic 

methods. It also criticizes a literature that often focuses either on specific technological 

solutions or on indicator-based rankings, while providing much less systematic and 

comparable analysis of city-wide smart development activities in this regional context.  

The same paper makes clear that even in Hungary, where the concept has diffused 

institutionally, its uptake is uneven and often weakly embedded in local strategy 

documents.  

Taken together, these gaps justify the dissertation’s research design. The present 

dissertation does not begin from the assumption that one article, one city, or one method 

would be sufficient to address the problem. Instead, it treats smart city development as a 

multi-layered phenomenon that must be approached through complementary studies. 

The five articles collectively move from barrier diagnosis in medium-sized cities, to 

organizational design responses, to comparative analysis of city activity portfolios, to the 

strategic assessment of Budapest, and finally to the governance-network analysis of 

Debrecen. In this sense, the dissertation is justified as article-based not for formal 

convenience, but for substantive reasons. The research problem itself is cumulative and 

multidimensional: it concerns barriers, organizational arrangements, strategic value 

propositions, city-level implementation logics, and stakeholder governance structures. No 

single empirical design could adequately capture all of these dimensions without 

sacrificing either depth or comparability.     

This geographical gap, however, requires more than a claim of underrepresentation; it 

requires an explicit account of why the Central and Eastern European (CEE) context 

should be expected to matter analytically. Geographic location in the region does not, 

by itself, guarantee distinctive smart city dynamics. Two cities may both lie within CEE 

and yet differ substantially, as Budapest and Debrecen do in scale, institutional 

complexity, and resource base. The relevant question is therefore not merely where these 

cities are, but which regionally patterned conditions plausibly shape how they pursue 

smart development. 

Several such conditions can be specified. CEE cities operate within governance traditions 

and administrative structures marked by post-socialist institutional path-dependencies, 

including comparatively centralized authority, fragmented metropolitan coordination, 
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and a historically weaker tradition of participatory, multi-actor urban governance (Varró 

and Szalai, 2022). Their smart city financing depends heavily on EU cohesion funding 

and central-government programmes rather than on autonomous local fiscal capacity, 

which conditions both the pace and the content of development. And the embedding of 

the smart city concept in local strategy tends to be more recent, more uneven, and more 

strongly mediated by national policy framing than in many Western European cases 

(Varró and Bunders, 2020). These are not simply matters of having fewer resources; they 

are structural and institutional features that shape the form smart city governance takes. 

This distinction, between regional-institutional explanations and resource-based 

explanations, is one the dissertation takes seriously rather than resolves by assumption. 

Where Hungarian cities display predominantly technology-led, top-down, and selectively 

collaborative patterns, it is analytically important to ask whether these reflect a regionally 

specific governance logic or, instead, the more general consequences of constrained 

financial and human capacity that might appear in similarly resourced cities elsewhere. 

The dissertation’s design, which pairs a capital city (Budapest) with a medium-sized city 

(Debrecen) within the same national setting and situates both against a broader 

comparative portfolio, is intended precisely to make this question visible, even though a 

definitive disentangling would require wider cross-regional comparison (see Section 7.6). 

Recent work on middle-sized Hungarian cities similarly stresses that place-specific 

development paths, rather than region alone, condition how cities articulate and pursue 

smartness (Szalai and Fabula, 2021). Treating the medium-sized CEE city, rather than the 

CEE city in the abstract, as the unit of analysis thus allows the dissertation to discuss 

inter-urban variation without overstating regional homogeneity. 

Because two of the dissertation’s empirical chapters examine Hungarian cities, the 

specific way in which Hungarian cities are governed warrants brief clarification, since it 

conditions who the relevant stakeholders are and how authority over smart city 

development is distributed. Hungarian local government operates within a comparatively 

centralized national framework in which competences, revenues, and many development 

funds are strongly shaped at the central level, while municipalities retain responsibility 

for a broad range of local services. In practice this means that the room for autonomous, 

locally financed smart city strategy is narrower than the formal list of municipal tasks 

might suggest, and that national programmes and priorities are frequently decisive for 

what cities can implement. 
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The capital presents an additional layer of complexity that bears directly on the Budapest 

study. Budapest has a two-tier governance structure, combining a city-wide 

municipality led by the Lord Mayor with twenty-three districts, each having its own 

elected mayor and council and its own competences and budget. Responsibility for urban 

development, public services, and many smart-city-relevant domains is therefore divided, 

and at times contested, between the city level and the districts, as well as between the 

municipality and central-government bodies and their agencies. Strategic coherence 

across this fragmented structure is difficult to achieve, and apparent city-level smart city 

activity may coexist with uneven district-level capacity and divergent priorities. This 

institutional fragmentation forms part of the explanation for the implementation gaps 

identified in the Budapest analysis, and it illustrates why the dissertation treats 

governance architecture, rather than technology, as the decisive variable. 

Debrecen, by contrast, is a medium-sized city that has in recent years been associated 

with a particularly strong, centrally supported development orientation, including special 

economic and investment arrangements that have concentrated resources and decision-

making within a relatively tight municipal and public–private constellation. Across both 

cities, the principal stakeholders of smart city development can be grouped, following the 

helix logic used in the dissertation, as: municipal governments and their development 

companies; central-government bodies, agencies, and state-owned enterprises; private 

technology suppliers, utilities, and investors; the knowledge sector of universities and 

research institutes; and civil-society and citizen actors. A recurring finding of the 

Hungarian chapters, consistent with the wider observation that governance aims in CEE 

smart city strategies often remain instrumental and only vaguely specified (Varró, 2025), 

is that the first three groups dominate, while knowledge-sector and especially civil-

society actors participate more selectively. Making the identity and relative weight of 

these stakeholders explicit is necessary for interpreting the strategic and network findings 

that follow, and it is taken up directly in the Budapest and Debrecen chapters. 

For this reason, the dissertation’s contribution lies not only in the findings of the 

individual articles, but also in their integration. The gap in the literature is not simply that 

we know too little about smart cities in general. More specifically, we know too little 

about how medium-sized and Central and Eastern European cities navigate the tension 

between technology-led modernization and more holistic development; how governance 

and organizational design shape the actual implementation of smart city agendas; how 
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anticipated public benefits are translated into activity portfolios; and how strategic and 

stakeholder configurations condition the possibilities of becoming smart in practice. The 

dissertation is designed to address precisely these linked deficiencies, and its article-based 

structure is therefore methodologically justified by the nature of the research gap itself. 

 

Read together rather than separately, these gaps are not five unrelated deficits but facets 

of a single underlying problem: the smart city literature has tended to examine context, 

barriers, strategy, organization, value, and stakeholder relations in isolation, and has 

rarely integrated them into one explanatory account of how cities actually become smart 

in practice. The individual articles in this dissertation each engage the relevant debates, 

including techno-centric versus holistic conceptions of the smart city, ranking-based 

versus process-based assessment, top-down versus participatory governance, and 

government–industry versus quadruple-helix collaboration, but they do so within their 

own empirical frames. Bringing these debates together into a single, explicitly layered 

account is one of the dissertation-level contributions of the integrative chapters. 

These debates also have a temporal structure, which the analytical layers developed in 

this dissertation (Section 1.4) help to organize. The earliest debates were largely 

definitional and technological, asking what a smart city is and which technologies make 

it so. Attention then moved to barriers and organizational conditions, as the gap between 

digital investment and realized urban benefit became apparent. Subsequent debate shifted 

toward strategy and value, asking what cities pursue through their portfolios and for 

whom, and, most recently, toward governance, stakeholder inclusion, and the relational 

structure of smart city ecosystems. The dissertation’s analytical layers, namely urban 

context, barriers, strategic orientation, organizational and governance design, activity 

portfolios and stakeholder networks, and development trajectories, thus double as a map 

of how the field’s central questions have evolved. Using these layers as an organizing 

principle allows the dissertation to position each study both within the literature and 

within the historical movement of the debate, and it is in this integrated, layered, and 

historically situated reading that the article portfolio’s contribution most clearly exceeds 

the sum of its parts. 
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1.3 Conceptual boundaries and key terms 

This dissertation operates with a set of deliberately bounded working definitions. Such 

clarification is necessary because the smart city literature is characterized by conceptual 

proliferation, competing normative visions, and a large number of overlapping models 

and indicator systems. Across the five studies included in the dissertation, the recurring 

starting point is that smart city research has produced multiple definitions and analytical 

frameworks, but has not converged on a single, universally accepted interpretation. The 

dissertation therefore does not seek to resolve all definitional controversies. Instead, it 

establishes a coherent conceptual vocabulary that is sufficiently precise for the integrated 

reading of the five studies and sufficiently broad to accommodate their different empirical 

and methodological emphases (Bibri and Krogstie, 2017; Kitchin, 2015; Komninos, 

2011; Mora and Bolici, 2017). 

First, the term smart city is used in this dissertation neither as a celebratory label nor as 

a purely technological category. It does not simply denote a city that deploys digital 

infrastructure, sensors, or ICT-enabled services. Nor is it treated as a ranking position or 

a marketing identity. Rather, the smart city is understood as a mode of urban development 

in which digital technologies, data, organizational capabilities, and governance 

arrangements are mobilized to improve urban performance and public value across 

economic, environmental, social, and administrative dimensions. This understanding 

builds on the shared literature base of the five articles, in which smart city development 

is associated with quality of life, efficiency, sustainability, civil participation, innovation, 

and improved urban management, while also remaining vulnerable to techno-centric 

reductionism if technology becomes an end in itself rather than a means to broader urban 

goals (Angelidou, 2015; Caragliu et al., 2011; Hollands, 2008; Komninos, 2011). In this 

dissertation, therefore, a smart city is best understood as a city pursuing a strategic and 

organized transition in which technology is embedded within a wider socio-institutional 

process. 

A related distinction is required between smart city as a condition and smart city 

development as a process. The dissertation is concerned primarily with the latter. The 

focus is not on determining whether a city “is” smart in some essential or fixed sense, but 

on examining how cities attempt to become smart through strategies, projects, 

organizational arrangements, and stakeholder collaboration. This process-oriented 

understanding is especially important because several of the included studies explicitly 
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criticize static benchmarking approaches that reduce smartness to indicator-based 

rankings. Instead, they argue for attention to what cities actually do, how they organize 

implementation, and what kinds of benefits or outcomes they anticipate from specific 

interventions. In this sense, smart city development refers to the cumulative process 

through which urban actors define priorities, mobilize resources, create institutions, 

implement initiatives, and evaluate their effects in pursuit of a smarter form of urban 

governance and development. 

The dissertation uses governance as a broader concept than government. Governance 

refers to the institutionalized processes through which urban priorities are defined, 

decisions are coordinated, responsibilities are allocated, resources are mobilized, and 

interventions are legitimized and implemented. In the context of smart city development, 

governance includes municipal steering, interdepartmental coordination, public-

private partnerships, academic involvement, civil-society participation, and the 

design of recurring mechanisms through which these actors interact. Across the article 

portfolio, governance is repeatedly treated as a decisive explanatory dimension because 

smart city outcomes depend not only on what technologies are available, but also on who 

frames problems, who has authority to act, which actors are included, and whether 

coordination mechanisms allow knowledge, resources, and responsibility to be pooled 

effectively. For this reason, the dissertation treats governance as the central institutional 

process through which smart city development is translated from strategic ambition into 

practical implementation. 

Within this broad concept, the dissertation repeatedly refers to strategic governance 

dichotomies. These are not understood as rigid categories into which cities neatly fall, 

but as analytical axes that capture recurrent tensions in the literature and in practice. 

Following the framework used in the Budapest and Debrecen studies, four such 

dichotomies structure the dissertation’s comparative language: (i) technology-led versus 

holistic development, (ii) top-down versus bottom-up governance, (iii) double-helix 

versus quadruple-helix collaboration, and (iv) mono-dimensional versus integrated 

intervention logic. A technology-led orientation prioritizes deployable ICT solutions and 

digital infrastructure, while a holistic orientation places greater emphasis on wider socio-

technical, institutional, and community conditions. A top-down approach assigns a 

leading role to municipal or public authorities, whereas a bottom-up approach gives 

greater formative weight to citizens and non-state actors. Double-helix collaboration 
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refers mainly to public-private cooperation, while quadruple-helix collaboration expands 

this to include academia and civil society as systematic co-producers. Finally, mono-

dimensional logic denotes a narrower concentration on isolated domains or projects, 

whereas integrated logic refers to broader cross-domain alignment. These dichotomies 

function in the dissertation as diagnostic tools for interpreting strategic orientation, not as 

normative absolutes. 

The concept of organizational design is used in a similarly substantive sense. It does not 

refer only to formal organograms or administrative charts. Rather, organizational design 

denotes the configuration of roles, authority, coordination mechanisms, routines, 

interfaces, and collaborative arrangements through which smart city transition is 

organized. The organizational design article makes clear that the core barriers of urban 

digitalization are often not technological but organizational: weak convergence among 

interventions, insufficient horizontal integration, unclear responsibilities, poor 

stakeholder engagement, limited collaborative capabilities, and closed organizational 

structures can all undermine smart city transition. In this dissertation, organizational 

design therefore refers both to the internal arrangement of public institutions and to the 

inter-organizational architecture that links municipalities, firms, experts, universities, and 

citizens in the implementation of smart city initiatives. This is why governance and 

organizational design are treated as closely related but not identical concepts: governance 

concerns the broader steering and coordination of collective action, while organizational 

design concerns the specific institutional configurations through which that steering 

becomes workable. 

The term medium-sized city also requires clarification. In the dissertation, this concept 

is anchored in the definition adopted in the 2018 article, following Giffinger et al. (2007), 

where medium-sized cities are understood as cities with approximately 100,000 to 

500,000 inhabitants in the European context. This definition is useful because it 

corresponds to an established research tradition and highlights the importance of 

population size as a practical segmentation criterion in both academic and strategic work. 

At the same time, the dissertation uses the term in a substantively richer sense than 

population alone. Medium-sized cities are treated as an implementation context typically 

characterized by more limited administrative and analytical capacity, thinner innovation 

ecosystems, smaller fiscal room for experimentation, and stronger dependence on 

external funding, suppliers, and intermediary organizations than flagship metropolitan 
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cases. In this dissertation, then, medium-sized city denotes both a demographic category 

and a governance condition. It should also be noted that not all studies in the article 

portfolio are about medium-sized cities in the strict sense: Budapest is included as a 

capital-city contrast case, while Debrecen and the 2018 study place the medium-sized-

city question at the centre of the analysis. 

The dissertation uses strategy in an enacted, not merely documentary, sense. A smart city 

strategy is not reduced here to a published framework document. Instead, strategy refers 

to the relatively coherent orientation through which a city defines priorities, selects 

intervention areas, organizes implementation, and signals what kinds of urban 

change it seeks to produce. This is important because one of the recurring findings 

across the article portfolio is that strategy cannot be inferred solely from formal rhetoric. 

It must also be read through the city’s activity portfolio, the distribution of project types, 

the balance between technological and non-technological interventions, and the actor 

constellations involved in implementation. Thus, strategy in this dissertation means both 

declared strategic intent and the pattern of practical choices through which that intent 

is enacted, diluted, or contradicted. 

Two further concepts are essential for the integrative logic of the dissertation: activity 

portfolio and value proposition. The many-faces article argues that smart city research 

has paid relatively little systematic attention to the beneficial outcomes cities anticipate 

from smart city developments and to how these are represented across implemented 

activities. Building on that contribution, the dissertation uses activity portfolio to denote 

the aggregate set of smart city initiatives pursued by a city within a given period. The 

portfolio is analytically important because it shows what cities actually prioritize across 

domains, instruments, and time. The notion of value proposition refers to the anticipated 

benefit or public benefit logic attributed to those activities. These may include, among 

others, efficiency, stakeholder engagement, quality of life, social inclusion, connectivity, 

knowledge creation, cost reduction, scalability, and environmental impact. In the 

dissertation, value proposition does not mean commercial value only; it refers more 

broadly to the expected urban benefit profile embedded in a city’s smart development 

choices. Together, activity portfolio and value proposition provide a bridge between 

strategic discourse and implementation practice. 

Finally, the dissertation uses stakeholder network as a specifically relational concept. A 

stakeholder network is not simply a list of actors involved in smart city development. It 



28 

refers to the structured pattern of relations among organizations participating in smart city 

initiatives, including public authorities, municipal companies, private firms, universities, 

development agencies, NGOs, and other civic actors. The Debrecen study extends the 

dissertation’s conceptual language by showing that the network perspective makes visible 

not only which actor categories are present, but also which organizations occupy central, 

bridging, or peripheral positions. This matters because the structure of the stakeholder 

network affects how knowledge circulates, how coordination is achieved, how authority 

is concentrated or distributed, and how inclusive the governance model is in practice. In 

this dissertation, stakeholder network therefore denotes the relational architecture of 

smart city governance rather than merely its actor composition. 

Taken together, these conceptual boundaries define the analytical scope of the 

dissertation. The study is not primarily about smart technologies as engineering artefacts, 

nor about city rankings as ends in themselves. It is about how cities, especially medium-

sized and Central and Eastern European cities, organize and govern smart development; 

how strategy becomes visible in project portfolios and anticipated benefits; and how 

stakeholder relations shape the possibilities and limits of urban digital transition. These 

working definitions now make it possible to move to the dissertation-level synthesis in 

the next section, where the separate concepts are brought together into one integrative 

conceptual framework. 

1.4 Integrative conceptual framework of the dissertation 

The five studies included in this dissertation address different, but closely related, 

dimensions of smart city development. Taken separately, they examine barriers of 

implementation, organizational design challenges, the anticipated benefits embedded in 

smart city activity portfolios, the strategic conditions of becoming smart in Budapest, and 

the governance structure of smart city development in Debrecen. Taken together, 

however, they support a broader dissertation-level argument: smart city development 

should be understood as a context-dependent urban transition process in which strategic 

orientation, organizational design, and governance arrangements mediate between local 

conditions and the concrete portfolio of smart city initiatives, ultimately shaping the type 

of public value that smart city development is able to produce. This integrative framework 

does not replace the article-specific frameworks used in the individual studies. Rather, it 

brings them into a single analytical structure that explains how the five papers relate to 

one another and why their findings are cumulative rather than merely parallel. 
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At the most general level, the dissertation conceptualizes smart city development as a 

multi-stage and multi-actor process. It begins not with technology itself, but with the 

urban context in which the smart city agenda is pursued. This context includes the 

structural characteristics of the city, especially whether it is a medium-sized or capital-

city case; the institutional environment in which local governments operate; the local 

availability of financial, human, and data resources; and the wider regional and national 

conditions that shape strategic capacity. The 2018 study makes this especially clear by 

showing that medium-sized cities face specific enabling and constraining conditions, 

including uneven access to expertise, weak standards, limited data quality, resource 

concentration in capitals, and vulnerability to vendor lock-in and biased assessment 

practices. The Budapest and Debrecen studies add that Central and Eastern European 

cities also operate under uneven strategic uptake, fragmented authority structures, and 

more limited embeddedness of the smart city concept in local policy practice. In this 

dissertation, therefore, context is not treated as background scenery, but as the first 

explanatory layer of smart city development. 

The second layer of the integrative framework is strategic orientation. Here the 

dissertation adopts the insight, developed especially in the Budapest, Debrecen, and 

comparative portfolio studies, that smart city development can be interpreted through 

recurrent strategic tensions or dichotomies. These are not absolute categories, but 

analytical dimensions along which cities position themselves in practice: technology-led 

versus holistic development, top-down versus bottom-up governance, double-helix 

versus quadruple-helix collaboration, and mono-dimensional versus integrated 

intervention logic. These dichotomies matter because they reveal how cities understand 

the purpose and mechanism of smart development. A city that privileges technology-led 

and top-down solutions may still appear active and innovative, but its development path 

will differ substantially from that of a city that places stronger emphasis on community-

building, institutional learning, and participatory governance. In the dissertation-level 

framework, these strategic orientations mediate between contextual constraints and 

practical implementation choices. They translate local conditions into a more or less 

coherent smart city development logic. 

The third layer concerns barriers and enabling conditions. This is where the 2018 and 

2020 studies provide the first major building blocks of the dissertation. The barriers article 

identifies structural constraints such as knowledge gaps, poor data availability and 
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quality, vendor lock-in, biased approaches, and the lack of standards. The organizational 

design article then deepens this diagnosis by showing that many implementation failures 

stem not from the absence of technological solutions, but from sociotechnical scalability 

problems, procedural difficulties, weak integration mechanisms, inadequate 

collaboration, power asymmetries, and closed organizational structures. Taken together, 

these two papers support a central proposition of the dissertation: smart city development 

is constrained or enabled by non-technological conditions to a much greater extent than 

many technology-centred narratives assume. The integrative framework therefore places 

barriers and enabling conditions between strategic orientation and organizational 

response. Cities do not move directly from strategy to implementation; they do so through 

institutional frictions, capability gaps, and governance challenges that condition what 

kinds of smart development are realistically possible. 

The fourth layer is organizational design and governance arrangement, which 

occupies a central place in the overall framework. This is one of the dissertation’s main 

synthetic contributions. Across the five studies, it becomes increasingly clear that smart 

city development depends not simply on having a strategy, but on having an 

organizational and governance architecture capable of carrying that strategy into practice. 

The 2020 article shows that conventional organizational models in urban digitalization 

are often ill-suited to manage complexity, cross-sectoral coordination, and multi-actor 

collaboration, and therefore proposes a more collaborative platform-based model built on 

open innovation and lean urban planning. The Budapest and Debrecen studies then show 

how these issues manifest empirically at the city level: who leads, who participates, 

whether governance is centralized or distributed, whether collaboration remains narrowly 

public-private, and whether stakeholder relations create a genuinely adaptive ecosystem 

or merely a formally connected but hierarchical network. In the dissertation’s integrative 

framework, governance and organizational design are the key mediating mechanisms 

through which barriers are either reproduced or partially overcome. 

The fifth layer of the framework is implementation through smart city activity 

portfolios. The dissertation does not assume that strategy can be understood solely from 

policy documents or rhetorical declarations. Instead, it follows the logic developed 

especially in The Many Faces of the Smart City and in the Budapest and Debrecen studies: 

strategic orientation becomes visible in the actual portfolio of initiatives that cities 

implement. Activity portfolios reveal what cities prioritize, how broadly they intervene 
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across domains, whether their actions are dominated by infrastructure and services or also 

include strategic and community-building measures, and what forms of anticipated 

benefit are embedded in these activities. The 2021 comparative study makes a major 

contribution here by deconstructing smart city developments into value proposition 

components, including efficiency, citizen engagement, quality of life, inclusion and 

equality, connectivity, knowledge creation and sharing, cost reduction, scalability and 

transferability, and environmental impact. This enables the dissertation to treat smart city 

portfolios not just as collections of projects, but as empirical expressions of what cities 

believe smart development is meant to achieve. 

The sixth layer is stakeholder network structure, which is most fully developed in the 

Debrecen article but is implicit across the dissertation. The stakeholder network 

perspective adds a relational dimension to the conceptual framework. It shows that it is 

not enough to know which actor categories are present in smart city development; it also 

matters how they are connected, which actors occupy central positions, where bridging 

roles emerge, and whether the resulting structure reinforces top-down control or enables 

broader knowledge diffusion and collaborative problem-solving. The Debrecen study 

demonstrates that even where a city’s initiative portfolio appears broad and 

multidimensional, the network can still remain highly centralized, dominated by the 

municipal government and a narrow set of development actors. This insight complements 

the organizational design article, because it allows the dissertation to move from abstract 

governance types to observable relational architectures. In the integrated model, 

stakeholder networks are therefore treated as both outcomes of governance design and 

determinants of future implementation capacity. 

These six layers culminate in the final element of the framework, namely smart city 

development trajectory and public value orientation. The dissertation does not 

measure success in a purely ranking-based or output-based way. Instead, it asks what kind 

of smartness is being produced in practice. Is the city moving toward a technology-led 

but socially thin model, or toward a more holistic and integrated one? Does the activity 

portfolio produce mainly efficiency gains and connectivity, or does it also strengthen 

participation, inclusion, learning, and quality of life? Are stakeholder relations widening 

the city’s intelligence base, or are they reproducing narrow public-private arrangements? 

In this sense, the outcome dimension of the conceptual framework is not a single 

performance indicator, but a patterned development trajectory. This trajectory is shaped 
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by the interaction of context, strategy, barriers, organizational design, implementation 

portfolio, and stakeholder network structure. 

On this basis, the dissertation-level conceptual framework can be summarized as follows: 

local urban context shapes the constraints and opportunities of smart city development; 

cities respond through a particular strategic orientation; this orientation encounters 

specific barriers and enabling conditions; these are mediated by governance and 

organizational design; the resulting logic becomes visible in the activity portfolio and 

the stakeholder network; and together these produce a distinct smart city development 

trajectory with particular anticipated and realized public value outcomes. This model 

integrates the contribution of all five articles into one cumulative explanatory scheme. It 

also clarifies why the dissertation needs all five studies: none of them alone is sufficient 

to explain the full process, but together they provide a layered account of how smart city 

development is framed, constrained, organized, implemented, and relationally structured. 

A further advantage of this integrative framework is that it accommodates both similarity 

and difference across the five studies. The 2018 and 2020 articles concentrate more 

heavily on barriers and organizational conditions. The 2021 article emphasizes value 

propositions and activity portfolios. The Budapest and Debrecen studies move the 

framework to city-level empirical diagnosis through strategic dichotomies, 

implementation analysis, and stakeholder mapping. Yet all five are positioned on the 

same analytic continuum. They are not isolated pieces on unrelated aspects of smart cities; 

they are successive entries into the same underlying research problem: under what 

conditions, through what governance and organizational arrangements, and toward what 

strategic logic do cities become smart in practice? 
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The dissertation-level logic that links these layers is summarised in Figure 1. 

 

Figure 1 Integrative conceptual framework of the dissertation. 

Figure 1 presents the dissertation-level logic linking urban context, strategic orientation, 

barriers and enabling conditions, governance and organizational design, activity 

portfolios, stakeholder networks, and the resulting smart city development trajectory and 

public value orientation. 

 

1.5 Overarching research question and article-specific sub-questions 

Building on the integrative conceptual framework outlined above, this dissertation is 

guided by one overarching research question that brings the five studies into a single 

analytical programme. The formulation of this question reflects the central premise 

emerging across the article portfolio: smart city development is not adequately explained 

by technology adoption alone but must instead be understood through the interaction of 

local context, strategic orientation, governance arrangements, organizational design, and 

stakeholder collaboration. This is particularly important in medium-sized and Central and 

Eastern European cities, where capacity constraints, uneven institutionalization, and 

selective uptake of the smart city concept make the pathway to “becoming smart” more 

contingent and more revealing than in flagship metropolitan cases (Angelidou, 2015; 

Komninos and Mora, 2018; Mora et al., 2019). This cumulative logic is already visible in 

the individual studies: the first article asks what hinders medium-sized cities; the second 

examines organizational barriers and alternative models; the third investigates the value 

propositions embedded in activity portfolios; the fourth assesses Budapest through the 
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four strategic dichotomies; and the fifth extends that diagnostic to Debrecen while adding 

stakeholder-network analysis. 

The overarching research question of the dissertation is therefore formulated as 

follows: 

How do cities, especially medium-sized and Central and Eastern European cities, 

become smart in practice, and how do strategic orientation, governance 

arrangements, organizational design, and stakeholder configurations shape the 

translation of smart city ambitions into concrete development portfolios and 

public-value outcomes? 

This question is intentionally broader than the research question of any individual article. 

It is not limited to one city, one governance mechanism, or one methodological lens. 

Instead, it captures the dissertation’s full explanatory ambition. First, it foregrounds 

becoming smart as a process rather than treating smartness as a fixed status. Second, it 

identifies the principal mediating dimensions emphasized throughout the dissertation: 

strategy, governance, organizational design, and stakeholder structure. Third, it links 

these mediating dimensions to the empirical manifestations of smart city development, 

namely activity portfolios and anticipated public-value outcomes. In doing so, it also 

addresses the key gap identified in the article portfolio, namely the persistent disconnect 

between abstract smart city discourse and the actual institutional and strategic conditions 

under which cities implement smart development. 

The overarching research question is pursued through five article-specific sub-questions, 

each corresponding to one of the studies included in the dissertation. These sub-questions 

are not independent side issues. Each addresses one constitutive layer of the integrative 

framework, and together they build the cumulative answer to the dissertation-level 

question. 

Sub-question 1 (Article 1: Factors Hindering Smart City Developments in Medium-

Sized Cities) 

What are the principal factors hindering smart city development in European 

medium-sized cities, and how can these barriers be interpreted through a 

strategic-management lens? 
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This first sub-question establishes the dissertation’s problem-driven point of departure. It 

addresses the under-researched implementation setting of medium-sized cities and asks 

why smart city development is difficult under their specific conditions. The article 

answers this by applying Porter’s Five Forces Framework to a sample of Hungarian 

medium-sized cities and related actors, thereby introducing a strategic-management 

perspective into a field that has often remained dominated by technological, descriptive, 

or indicator-based approaches. Its role in the dissertation is foundational: it identifies the 

structural and contextual barriers that later articles examine in more specific 

organizational, strategic, and governance terms. 

Sub-question 2 (Article 2: Challenges and Solutions for Organizational Design in 

Urban Digitalization) 

What organizational barriers prevent smart city transition, and what kind of 

collaborative organizational model can better support urban digitalization under 

complex, multi-actor conditions? 

The second sub-question shifts the analysis from general hindering factors to the 

organizational mechanisms through which those barriers are reproduced or overcome. 

This article argues that scalability, complexity, and procedural problems cannot be solved 

through technological innovation alone and explicitly asks whether conventional 

organizational models contain inherent barriers to smart city transition and whether 

alternative collaborative models can overcome them. Its contribution to the dissertation 

is twofold: it deepens the explanatory role of organizational design and introduces a 

constructive response through the SmartCEPS platform concept. Within the overall 

dissertation logic, this article therefore bridges diagnosis and design. 

Sub-question 3 (Article 3: The Many Faces of the Smart City) 

What benefits are anticipated from smart city developments, how are these 

benefits distributed across cities’ smart city activity portfolios, and how can cities 

be comparatively interpreted on this basis? 

The third sub-question broadens the dissertation beyond barriers and governance by 

asking what cities are actually trying to achieve through smart city development. The 

article explicitly investigates the anticipated benefits embedded in smart city activities, 

their distribution across activity portfolios, and the comparative categorization of cities 

based on these benefit profiles. This is a crucial part of the dissertation because it 
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introduces the analytical concepts of value proposition and portfolio logic. It helps 

explain not only whether cities are active in smart development, but what kind of 

smartness they are pursuing. Within the cumulative framework of the dissertation, this 

article connects strategic intent to implemented activity patterns and anticipated public 

value. 

Sub-question 4 (Article 4: What Are the Conditions to Become Smart?) 

How can the strategic orientation of a Central and Eastern European capital city 

be systematically diagnosed through the four smart city dichotomies, and what 

does this reveal about the conditions of becoming smart in the Hungarian context? 

The fourth sub-question moves from cross-city and conceptual analysis to a focused city 

case in Budapest. The article explicitly aims to establish better linkages between 

Hungarian and international smart city research by applying a validated case-study 

methodology to a less successful Eastern European example. It asks how Budapest’s 

strategy and development activities can be interpreted through the four dichotomies 

identified by Komninos and Mora, and what this reveals about the city’s strategic 

orientation. In the dissertation, this article has a pivotal role. It operationalizes the 

strategic-dichotomy framework in the Hungarian context, demonstrates the empirical 

usefulness of the diagnostic approach, and provides the capital-city reference point 

against which Debrecen can later be interpreted. 

Sub-question 5 (Article 5: Smart City Governance in a Medium-Sized European City) 

How is the smart city development of a medium-sized Central European city 

structured in practice, and what do project-level strategic diagnostics and 

stakeholder-network analysis reveal about its governance model? 

The fifth sub-question brings together the dissertation’s earlier threads in a mature 

medium-sized-city case. The Debrecen article examines strategic orientation through the 

four dichotomies, but also extends the methodology through project-level coding and 

stakeholder-network analysis. Its role in the dissertation is especially important because 

it provides the most integrated empirical answer to the overall research question: it 

connects medium-sized-city context, strategic orientation, governance structure, activity 

portfolio, and stakeholder relations in one case. It also sharpens the dissertation’s distinct 

contribution by showing how governance bundles can emerge in medium-sized cities and 
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how top-down coordination can coexist with multi-domain breadth while still limiting 

quadruple-helix inclusiveness. 

Taken together, these five sub-questions produce a cumulative line of inquiry. The first 

identifies why smart city development is hindered in medium-sized urban contexts. The 

second examines how organizational arrangements reproduce or mitigate those 

constraints. The third clarifies what kinds of benefits cities seek through their smart 

development portfolios. The fourth shows how strategic orientation can be diagnosed 

in a Hungarian capital-city case. The fifth demonstrates how these dynamics are 

concretely structured in a medium-sized Central European city through governance and 

network relations. The logic is therefore progressive rather than repetitive: each article 

answers a distinct analytical problem, while also preparing the ground for the next one. 

For dissertation purposes, it is also useful to state explicitly what the integrated answer is 

expected to demonstrate. The dissertation does not proceed from the assumption that there 

is one universally optimal path to smartness. Rather, it assumes that smart city trajectories 

are shaped by the interaction of place-specific constraints and strategic choices. 

Nevertheless, the combined sub-questions also reflect a more general proposition: cities 

are more likely to pursue coherent and publicly valuable smart development when they 

move beyond narrowly technology-led and supplier-driven approaches toward more 

integrated, strategically articulated, and organizationally supported governance 

arrangements. This proposition is not fully tested in any single article, but it is gradually 

assembled through the article portfolio as a whole. 

Finally, the formulation of the overarching question and sub-questions clarifies why the 

dissertation is appropriately article-based. The five studies do not merely apply different 

methods to related topics. They jointly investigate a layered problem that cannot be 

adequately captured through one monographic design without becoming either overly 

abstract or empirically too narrow. The article portfolio allows the dissertation to move 

from structural barriers to organizational solutions, from value propositions to strategic 

diagnostics, and from capital-city analysis to medium-sized-city governance. In that 

sense, the dissertation’s article-based architecture is not simply a format choice; it is an 

integral part of the research design. 
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1.6 Methodological architecture of the five studies 

The methodological architecture of this dissertation is designed to match the layered 

character of the research problem. As argued in the previous sections, the dissertation 

does not address smart city development as a single-variable phenomenon, nor does it 

reduce the field to a question of technological adoption, city ranking, or one-off case 

description. Instead, it approaches smart city development as a multi-dimensional process 

shaped by contextual constraints, strategic choices, organizational design, 

implementation logic, and stakeholder relations. For that reason, the dissertation adopts 

an article-based methodological architecture in which the five studies are not repetitions 

of the same design, but complementary analytical entries into the same overarching 

problem. Taken together, they combine exploratory qualitative inquiry, literature-

informed design research, deductive multiple case study analysis, structured comparative 

case analysis, and stakeholder network analysis. The strength of this architecture lies 

precisely in that complementarity: each study contributes a different methodological 

angle, and each method is selected in line with the specific question addressed by the 

corresponding article. 

At the broadest level, the dissertation relies on a qualitative, interpretive, and case-

oriented research strategy, but it also incorporates structured coding, descriptive 

quantification, and network-analytic elements. This means that the dissertation is not 

purely exploratory in the loose sense, nor is it based on hypothesis testing in a narrow 

positivist design. Rather, it occupies an intermediate position: it uses theory-guided 

analytical categories to structure empirical inquiry, while remaining sensitive to 

contextual particularities and emergent findings. This is especially visible in the recurring 

use of structured frameworks. The first article adapts Porter’s Five Forces Framework to 

the smart city field in order to identify barriers in medium-sized cities. The Budapest and 

Debrecen studies use the four strategic smart city dichotomies developed by Mora and 

colleagues as a validated framework for diagnosing city-level strategic orientation. The 

many-faces article uses a literature-derived value-proposition framework to code the 

anticipated benefits of smart city activities. The organizational design article, by contrast, 

begins with inductive category development from literature and expert discussion, then 

moves toward solution design and validation. What unifies these approaches is the effort 

to create comparability and analytical discipline without losing contextual depth. 
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It is therefore useful to state the dissertation’s overall methodological stance explicitly, 

since the individual studies might otherwise appear to move between incompatible logics. 

The dissertation as a whole follows a theory-guided, broadly abductive strategy, rather 

than either a purely inductive grounded-theory programme or a strictly hypothetico-

deductive one. Empirical material is consistently read through, and used to refine, 

theoretically derived analytical categories such as Porter’s Five Forces, the value-

proposition components, and the four strategic dichotomies, rather than being approached 

either as a blank inductive slate or as a fixed set of variables for confirmatory testing. 

Within this overall stance, individual studies legitimately sit at different points on the 

inductive–deductive continuum according to their purpose. The comparative and 

organizational studies draw on grounded-theory devices such as theoretical sampling 

(Glaser, 1978) and inductive category development, because their aim is to build and 

refine categories in an under-theorized space. The Budapest study, by contrast, formulates 

and tests explicit propositions against the city’s documented activity, because at that point 

the diagnostic framework is mature enough to be examined deductively. These are 

complementary moments of a single abductive logic rather than inconsistencies. 

Understood in this way, the dissertation does carry a set of guiding propositions, even 

where these are not always stated in formal hypothesis form. They can be made explicit: 

that smart city development is conditioned by a barrier environment especially visible in 

medium-sized cities; that organizational and governance design mediates between smart 

city ambition and implementation; that activity portfolios express differentiated public-

value orientations; that strategic orientation cannot be read off the mere presence of 

projects; and that integration of portfolios and inclusiveness of governance are 

analytically distinct dimensions. These propositions are developed inductively across the 

earlier studies, examined more deductively in the city-level diagnoses, and consolidated 

in the integrative conclusion (Section 7.1). Presenting them here, at the outset, makes the 

dissertation’s methodological strategy consistent and transparent, and clarifies that the 

mixed posture of the portfolio is a deliberate design choice rather than an unresolved 

tension. 

The first study, Factors Hindering Smart City Developments in Medium-Sized Cities, 

provides the dissertation’s initial exploratory and problem-identification layer. 

Methodologically, it experiments with the transfer of a strategic-management framework 

into smart city research. The article explicitly applies Porter’s Five Forces Framework to 
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a sample of Hungarian medium-sized cities in order to identify barriers and enabling 

factors of smart city development. The empirical material is primarily qualitative: it is 

based on two three-hour focus groups with a total of fifteen participants, including senior 

representatives of Hungarian municipalities and public authorities responsible for smart 

city developments, as well as inputs from consulting companies, smart city clusters, and 

an additional interview with a representative of smaller Romanian settlements. The 

sampled cities are also characterized through contextual indicators such as inhabitants, 

GDP per capita, industry tax per capita, and higher-education attainment. In dissertation 

terms, this study serves as an exploratory barrier-mapping exercise. Its methodological 

role is not to produce a final model of medium-sized-city smartness, but to identify the 

main structural constraints and to demonstrate that strategic-management reasoning can 

enrich a field otherwise dominated by technological and descriptive approaches. 

The second study, Challenges and Solutions for Organizational Design in Urban 

Digitalization, shifts the methodological emphasis from exploratory diagnosis to 

practice-based organizational design research. The article begins from the observation 

that smart city transition is hindered by sociotechnical scalability problems, complexity, 

and procedural difficulties, and asks whether conventional organizational models contain 

inherent barriers to transition and whether collaborative network models can overcome 

them. The methodology is explicitly multi-phase. First, an extensive literature review is 

conducted to identify the organizational challenges of smart city transition in relation to 

multi-stakeholder ecosystems, data-driven applications, knowledge-intensive innovative 

services, and urban planning. The literature is processed through inductive category 

development. This is followed by three semi-structured focus group sessions with key 

stakeholder categories, city managers, urban planning professionals, and technology 

suppliers, used to validate, refine, and extend the emerging categories. Finally, the 

identified organizational barriers are translated into a problem space for designing the 

SmartCEPS organizational framework, and the resulting solution concept is validated in 

follow-up focus groups. Methodologically, this article contributes something distinct to 

the dissertation: it does not only analyse existing urban reality, but also develops and 

validates an alternative organizational model. Its function in the overall architecture is 

therefore generative and design-oriented. 

The third study, The Many Faces of the Smart City, adds the dissertation’s strongest 

comparative multiple-case design. The article explicitly adopts a deductive-based 
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multiple case study analysis in order to examine what benefits cities anticipate from smart 

city development, how these benefits are distributed across urban activity portfolios, and 

how cities can be categorized on this basis. The research framework is built through a 

literature review that identifies nine principal value proposition components of smart city 

activities. These components then guide the empirical coding. Case selection follows a 

theoretical sampling logic rather than random sampling, combining six cities recognized 

as demonstrated smart city excellence cases with three cities treated as emerging 

excellence cases. The database is built from a large body of digital records gathered from 

city governments, private-sector actors, academic institutions, policy documents, project 

repositories, reports, videos, and online materials. Each of the identified activities is 

coded against the value proposition categories, allowing comparative analysis of the 

distribution of anticipated benefits across cities and time periods. This article therefore 

contributes the portfolio-comparative layer of the dissertation. Methodologically, it is 

crucial because it moves beyond single-case diagnosis and demonstrates how smart city 

activity patterns can be studied systematically across multiple urban contexts using a 

common conceptual framework. 

The fourth study, What Are the Conditions to Become Smart?, brings the dissertation 

into a structured single-case study design centred on Budapest. This article explicitly 

replicates and applies a validated methodology developed in the international smart city 

literature in order to analyse an Eastern European capital-city case that is not generally 

regarded as an example of smart city excellence. The study applies the four smart city 

dichotomies identified by Mora and colleagues as its analytical framework. 

Methodologically, it uses convenience sampling to select Budapest as a pilot case among 

larger European cities with an existing smart city strategy but relatively limited success. 

Data collection proceeds in multiple phases through online sources, especially Budapest 

Portál and the Lechner Knowledge Centre’s smart city project repository, supplemented 

by policy documents, local government acts, web pages, and related digital materials. The 

identified activities are coded in a structured way, including domain, year, activity type, 

spatial level, and participating organizations. The analysis then interprets the city’s 

strategic orientation through the four dichotomies. In the dissertation’s methodological 

architecture, this study has a bridging role: it operationalizes the dichotomous strategic 

framework in a Hungarian case, demonstrates the comparability of the method, and 

creates the direct methodological precursor to the Debrecen study. 
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The fifth study, Smart City Governance in a Medium-Sized European City, represents 

the most methodologically integrated article in the portfolio. Like the Budapest study, it 

applies the dichotomous model as an empirical diagnostic, but it also extends the design 

through a curated project dataset and stakeholder collaboration network analysis. The 

study is based on a validated dataset of 120 smart city initiatives in Debrecen, identified 

from municipal project documentation, the official smart city strategy, press releases, and 

stakeholder contributions, with each initiative cross-checked where possible against at 

least two sources. The projects are coded by domain, description, partner organizations, 

and activity type, and then analysed along the four dichotomies: technology-driven versus 

holistic, top-down versus bottom-up, double- versus quadruple-helix, and mono-

dimensional versus integrated logic. In addition, the study constructs an undirected 

collaboration network from co-participation data among 161 organizations, enabling the 

identification of central actors, bridging roles, and the overall relational structure of the 

smart city ecosystem. This makes the Debrecen article methodologically distinct from the 

Budapest study: while both are case studies using the same basic strategic framework, the 

Debrecen study adds a relational-structural layer that reveals how strategic orientation is 

embedded in stakeholder networks. For the dissertation as a whole, this article functions 

as the culminating empirical synthesis. 

When viewed together, the five studies reveal a deliberate logic of methodological 

complementarity. The first and second articles rely strongly on qualitative, exploratory, 

and stakeholder-based inquiry, but they do so for different purposes. The first identifies 

barriers in medium-sized-city smart development through a strategic lens; the second 

explains and redesigns organizational arrangements that could address such barriers. The 

third article introduces broader comparative reach by analysing value propositions across 

multiple cities. The fourth article applies a structured diagnostic framework to a 

Hungarian capital case, showing how a validated international methodology can be 

localized to a Central and Eastern European setting. The fifth article then deepens that 

same diagnostic approach in a medium-sized-city case while adding network analysis to 

illuminate governance structure. Thus, the methods are cumulative rather than redundant: 

exploratory diagnosis, design-oriented inquiry, cross-case comparison, structured single-

case replication, and network-embedded case analysis together provide a more complete 

understanding of smart city development than any one method alone could offer. 
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A further strength of the dissertation’s methodological architecture is that it combines 

different units and scales of analysis. The first article studies medium-sized cities as a 

segment and focuses on barriers affecting their maturity. The second focuses less on a 

specific city and more on the organizational architecture of urban digitalization as such. 

The third analyses city activity portfolios comparatively across nine cities. The fourth and 

fifth then concentrate on individual cities (Budapest and Debrecen) at a deeper level. 

Within those city cases, the unit of analysis becomes even more fine-grained: individual 

smart city activities, categories of interventions, participating organizations, and inter-

organizational relations. This movement from segment-level diagnosis to city-level 

portfolio analysis and then to project- and network-level diagnosis strengthens the 

dissertation’s ability to connect abstract strategic questions with concrete implementation 

practice. 

The studies also complement one another in terms of data sources. Across the portfolio, 

the dissertation uses focus groups, expert interviews, literature reviews, strategy 

documents, municipal repositories, project documentation, digital records, online 

archival materials, and stakeholder project databases. This variety improves robustness. 

For example, the comparative city article deliberately triangulates city-government 

materials with company, academic, and secondary sources; the Debrecen article cross-

checks initiatives against multiple independent sources where possible; and the 

organizational design article combines literature-derived categories with expert 

validation. Even where the dissertation remains predominantly qualitative and 

interpretive, it does not rely on a single source type. Instead, it repeatedly uses 

triangulation to strengthen credibility and to reduce the risk that smart city rhetoric is 

taken at face value. 

At the same time, the methodological architecture is not without limits, and these limits 

should be acknowledged at the integrative level. Several studies rely on non-probability 

or theoretically selected cases rather than statistically representative sampling. The 

portfolio is strongest in analytical depth, contextual sensitivity, and theory-building 

potential, but weaker in statistical generalizability. Similarly, the structured coding of 

projects and actors inevitably involves interpretive judgement, especially in borderline 

cases where smart city activities span multiple domains or where the boundary between 

top-down and bottom-up, or between technological and holistic, is not perfectly clear. 

Nevertheless, these limitations are not accidental flaws, but characteristics of a research 
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design aimed at understanding an emergent and context-sensitive field. The dissertation 

does not claim universal causal laws for all cities. Rather, it offers a theoretically 

informed, empirically grounded explanation of how smart city development is shaped in 

medium-sized and Central and Eastern European urban contexts. 

In sum, the methodological architecture of the dissertation can be characterized as 

sequentially cumulative, theory-guided, and multi-method within a qualitative core. 

The five studies do not merely sit next to one another as autonomous publications. They 

are arranged so that each article extends the previous ones: from barriers to organizational 

solutions, from value propositions to city strategies, and from strategic diagnostics to 

governance networks. This complementarity is central to the article-based design of the 

dissertation. It is what allows the dissertation to answer the overarching research question 

at a level of richness that neither a purely monographic narrative nor a single empirical 

study could easily achieve. 

1.7 The five studies: coherence, synergies and difference 

The five studies included in this dissertation form a coherent research portfolio, yet they 

do not do so by repeating the same argument in slightly different empirical settings. Their 

coherence lies in the fact that all of them address the same underlying problem: how smart 

city development is shaped in practice by strategic orientation, organizational conditions, 

governance arrangements, and contextual constraints. Their distinctiveness lies in the fact 

that each study approaches that problem from a different analytical angle, with a different 

empirical emphasis and a different contribution to the dissertation-level argument. For 

this reason, the studies should be read neither as standalone publications merely 

assembled into one volume, nor as interchangeable chapters of a monograph. Rather, they 

constitute a cumulative article-based dissertation in which coherence and difference are 

equally important. 

At the most general level, the coherence of the five studies is grounded in a shared 

understanding of the smart city as more than a technological category. Across the 

portfolio, smart city development is treated as a socio-technical, organizational, and 

governance process rather than as the mere adoption of digital infrastructure or the 

possession of advanced ICT solutions. This common position is visible from the earliest 

article onward. The first study, although it uses a strategic-management framework to 

map barriers, already argues that the most important hindering factors of smart city 
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development in medium-sized cities cannot be reduced to technology alone. The second 

study reinforces this point even more explicitly by showing that organizational barriers, 

scalability problems, and procedural difficulties are central to urban digitalization. The 

third study approaches the issue from the perspective of anticipated benefits and city 

activity portfolios, but likewise assumes that smart city development reflects strategic 

choices rather than only technological maturity. The Budapest and Debrecen studies then 

demonstrate empirically that smartness must be interpreted through broader strategic and 

governance configurations, not simply through the visibility of digital interventions. In 

this sense, the first source of coherence is conceptual: all five studies reject a narrow 

techno-centric reading of the smart city and seek to explain the institutional and strategic 

logic of becoming smart. 

A second source of coherence is the dissertation’s sustained concern with the relation 

between strategy and implementation. One of the recurrent weaknesses in the smart 

city literature is that it often oscillates between abstract definitions and descriptive project 

lists without fully explaining how strategic ambitions become realized through concrete 

urban activities. The five studies collectively address this problem from different 

positions. The first study shows what kinds of barriers can interrupt the translation of 

ambition into practice. The second asks what organizational design would be needed to 

support implementation more effectively. The third reconstructs the value propositions 

embedded in real activity portfolios, thereby showing what cities in fact prioritize. The 

fourth and fifth studies then examine how city-level smart development can be diagnosed 

through strategic dichotomies and how those strategic orientations materialize in actual 

initiatives and stakeholder structures. Thus, strategy and implementation are not treated 

as separate topics across the portfolio, but as two sides of the same overarching research 

problem. 

A third source of coherence is the dissertation’s strong and recurring emphasis on 

governance and organization as explanatory variables. Even when governance is not 

the sole explicit focus of a given article, it remains present as an analytical concern. In 

the first article, governance appears in the form of institutional barriers, resource 

asymmetries, and external dependencies affecting medium-sized cities. In the second 

article, governance and organizational design become the central focus, especially 

through the question of how collaboration can be structured across urban stakeholders. In 

the third article, governance is less explicit, but still latent in the analysis of activity 
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portfolios and the distribution of anticipated benefits. In the Budapest study, governance 

becomes visible through the top-down versus bottom-up and double- versus quadruple-

helix dichotomies. In the Debrecen study, it becomes even more concrete through 

stakeholder-network analysis. The studies therefore cohere not because each uses the 

same governance theory, but because each contributes to a shared dissertation-level 

claim: governance and organizational design are indispensable for understanding smart 

city development in practice. 

The portfolio is also coherent geographically and contextually, though not in a narrow 

sense. Three studies are directly embedded in the Hungarian context, and two of these 

focus specifically on Hungarian cities. Two studies place medium-sized cities at the 

centre of the analysis, and another culminates in the Debrecen case, which gives the 

medium-sized-city issue a deeper empirical grounding. Budapest serves as a contrasting 

capital-city case within the same national and regional environment. The comparative 

portfolio study broadens the geographical reach of the dissertation beyond Hungary, 

while still serving the same conceptual concerns. This means that the dissertation is not a 

single-country study in a restrictive sense, but neither is it a geographically diffuse 

collection of unrelated cases. Its empirical design maintains a clear core orientation 

toward medium-sized urban settings and the Central and Eastern European problem 

context, while also using broader comparative material to sharpen conceptual 

interpretation. 

At the same time, the five studies differ in important ways, and these differences are 

necessary for the dissertation’s cumulative value. The first major difference concerns 

theoretical emphasis. The first study introduces a strategic-management perspective 

through Porter’s Five Forces Framework, using it to interpret hindering factors in 

medium-sized-city smart development. This distinguishes it from the rest of the portfolio, 

because it explicitly imports a framework more typical of business strategy into urban 

and smart city research. The second study shifts away from strategic-management 

diagnosis toward organizational theory, collaborative innovation, and urban digitalization 

design. The third study focuses on value propositions and portfolio logic, drawing more 

heavily on comparative smart city strategy literature. The fourth and fifth studies share a 

common theoretical backbone in the four smart city dichotomies associated with Mora 

and co-authors, but the Debrecen study extends this with a network-governance 
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perspective. Thus, the studies are coherent at the level of the overarching problem, but 

theoretically differentiated in the lenses they apply. 

A second major difference lies in methodological orientation. The first study is 

exploratory and diagnostic, using focus groups and a strategic framework to identify 

barriers. The second is partly design-oriented, combining literature review, inductive 

category development, and stakeholder validation in order to propose an alternative 

collaborative model. The third is the most strongly comparative, using deductive multiple 

case study analysis and systematic coding of activity portfolios across several cities. The 

fourth is a structured single-case study that applies a validated framework to Budapest. 

The fifth is also a structured case study, but it adds project-level coding and stakeholder-

network analysis, giving it a stronger relational and governance-structural dimension. 

These methodological differences prevent the article portfolio from becoming repetitive. 

They also enable the dissertation to move from exploratory diagnosis to comparative 

interpretation and then to deeper case-based synthesis. 

A third difference concerns the empirical object under analysis. Although all five 

studies relate to smart city development, they do not examine the same unit of analysis. 

The first study focuses on the barriers affecting a category of cities, namely Hungarian 

medium-sized cities, rather than on one specific city. The second focuses primarily on 

organizational arrangements and transition models, making the architecture of 

collaboration the central empirical object. The third analyses smart city activities and their 

value propositions across a set of cities. The fourth centres on Budapest’s smart city 

development trajectory and strategic orientation. The fifth focuses on Debrecen’s smart 

city project portfolio and stakeholder network. These distinct empirical objects allow the 

dissertation to examine the smart city from multiple levels: city segment, organizational 

model, multi-city portfolio, single-city strategic diagnosis, and networked governance 

structure. 

A fourth difference lies in the type of contribution each study makes. The first article 

contributes mainly by identifying and categorizing barriers. The second contributes by 

proposing and validating an organizational response. The third contributes by showing 

how cities can be compared through the anticipated benefits embedded in their activity 

portfolios. The fourth contributes by applying a structured international framework to a 

Hungarian capital-city case and thus connecting Hungarian and international smart city 

research more directly. The fifth contributes by integrating strategic diagnosis with 
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stakeholder-network analysis in a medium-sized Central European city. These are not 

merely incremental variations. Each article adds a different layer of knowledge to the 

dissertation. Taken together, they produce a dissertation that is richer than the sum of its 

parts. 

The synergies among the studies become clearer when they are read sequentially. The 

first and second articles form the dissertation’s initial analytical pair. The first identifies 

the key hindering factors of smart city development in medium-sized cities, while the 

second addresses the organizational and collaborative conditions needed to respond to 

such barriers. In this respect, the second article can be read as a partial answer to the 

problems raised by the first. The third article then broadens the perspective by showing 

that the analysis of smart city development should not focus only on barriers and 

organizational problems, but also on the value propositions and benefit structures 

embedded in urban activity portfolios. The fourth article provides a focused empirical 

application of a strategic diagnostic model to Budapest, thereby localizing the broader 

conceptual debates in the Hungarian context. The fifth article can then be seen as the most 

integrative empirical study, because it combines the dissertation’s core concerns, 

medium-sized city context, strategic orientation, implementation portfolio, governance, 

and stakeholder relations, within one case. Thus, the dissertation evolves from diagnosis 

to design, from portfolio interpretation to strategic diagnosis, and finally to governance-

network synthesis. 

Another important synergy is that the later studies retrospectively deepen the meaning of 

the earlier ones. For example, the first article identifies vendor dependence, weak 

standards, knowledge deficits, and biased approaches as major barriers. These become 

more analytically intelligible in light of the second article’s organizational critique and 

the fifth article’s network perspective. Similarly, the third article’s emphasis on value 

propositions enriches the Budapest and Debrecen analyses by providing a language for 

interpreting what the cities’ smart developments are expected to achieve, not merely how 

they are governed. The Budapest study, in turn, clarifies the empirical application of the 

strategic dichotomies that are later deployed more extensively in the Debrecen article. In 

this way, the studies are not only sequentially ordered but mutually illuminating. 

It is equally important, however, to show that coherence does not imply uniformity. The 

five studies differ in empirical setting, scale, method, and contribution because the 

dissertation’s central problem is itself multi-dimensional. A dissertation that aimed to 
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explain smart city development in practice through only one framework, one case, or one 

method would likely become either too narrow or too abstract. The value of the present 

portfolio is precisely that it preserves analytical diversity while maintaining a stable 

integrative logic. This is one of the advantages of the article-based format in this case. It 

allows different dimensions of the same broad research problem to be investigated with 

appropriately tailored methods, without forcing artificial uniformity across studies that 

address genuinely different sub-problems. 

For these reasons, the dissertation should be understood as a coherent but differentiated 

research programme. Its coherence stems from the common focus on smart city 

development as a strategic, organizational, and governance process, especially in 

medium-sized and Central and Eastern European contexts. Its synergies stem from the 

way the articles cumulatively build on and clarify one another. Its differences stem from 

their distinct theoretical lenses, empirical units, methodological designs, and contribution 

types. Far from weakening the dissertation, these differences are what make the integrated 

dissertation-level contribution possible. The five studies do not simply repeat the same 

claim. They collectively demonstrate that smart city development is best understood as a 

layered process in which context, barriers, organizational arrangements, strategic choices, 

project portfolios, and stakeholder networks interact to shape how cities become smart in 

practice. 

1.8 Structure of the dissertation 

The dissertation is organized into seven main chapters, followed by a unified reference 

list and appendices. Its structure reflects the logic of an article-based dissertation, in which 

the individual studies form the core chapters of the thesis, while the opening and closing 

chapters provide the integrative framework necessary to ensure conceptual coherence, 

methodological transparency, and cumulative scholarly contribution. 

 Chapter 1, Introduction and Integrative Research Framework, establishes the 

dissertation-level foundation of the thesis. It defines the research field, explains 

the relevance of smart city development with particular attention to medium-sized 

cities and the Central and Eastern European context, identifies the main research 

gap, and clarifies the conceptual boundaries of the study. It also presents the 

integrative conceptual framework, formulates the overarching research question 

and article-specific sub-questions, explains the methodological architecture of the 
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five studies, and demonstrates the coherence, synergies, and differences across 

the article portfolio. In this way, Chapter 1 provides the theoretical and analytical 

frame within which the subsequent studies are to be read. 

 Chapter 2, Factors Hindering Smart City Developments in Medium-Sized 

Cities, serves as the dissertation’s starting empirical and analytical chapter. It 

identifies the principal barriers that hinder smart city development in medium-

sized urban contexts and interprets these barriers through a strategic-management 

lens. The chapter establishes the dissertation’s problem-driven point of departure 

by showing that the limits of smart city development are not merely technological, 

but also structural, organizational, and institutional. 

 Chapter 3, Challenges and Solutions for Organizational Design in Urban 

Digitalization, builds on the problem diagnosis developed in the previous chapter 

by shifting the focus to organizational design. It examines the barriers embedded 

in conventional organizational models of urban digitalization and develops a 

collaborative alternative intended to support smarter urban transition under 

complex, multi-actor conditions. This chapter therefore deepens the dissertation’s 

argument that organizational and governance arrangements are central to the 

practical realization of smart city ambitions. 

 Chapter 4, The Many Faces of the Smart City, broadens the analysis through a 

comparative perspective. It investigates the anticipated benefits and value 

propositions embedded in smart city activity portfolios and compares how these 

are distributed across cities. This chapter contributes an important strategic layer 

to the dissertation by showing that cities do not merely differ in the extent of their 

smart developments, but also in the kinds of benefits and development logics they 

prioritize. 

 Chapter 5, What Are the Conditions to Become Smart?, turns to the Hungarian 

context through the case of Budapest. Using the four strategic smart city 

dichotomies, the chapter analyses the city’s strategic orientation and examines the 

conditions under which a Central and Eastern European capital city attempts to 

become smart. This chapter links the broader conceptual debates of the 

dissertation to a specific national and regional setting, while also providing a 

capital-city reference point for the later medium-sized-city case. 

 Chapter 6, Smart City Governance in a Medium-Sized European City, 

presents the Debrecen case as the dissertation’s most integrative empirical 
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chapter. It combines strategic diagnosis, project-level analysis, and stakeholder-

network analysis in order to examine how smart city development is structured in 

practice in a medium-sized Central European city. This chapter brings together 

the dissertation’s central concerns with context, governance, organizational 

design, implementation logic, and stakeholder relations, and therefore functions 

as the empirical culmination of the article portfolio. 

 Chapter 7, Integrative Conclusion, returns from the individual studies to the 

dissertation level. It synthesizes the findings of the five articles, revisits the 

overarching research question, and reflects on what the combined results reveal 

about the conditions under which cities become smart in practice. It also 

highlights the dissertation’s theoretical, methodological, and empirical 

contributions; discusses implications for smart city research and urban policy; 

acknowledges the limitations of the study; and outlines possible directions for 

future research. 

 Following the seven main chapters, the dissertation includes a unified 

bibliography, which brings together the references cited in the integrative 

chapters and in the five article chapters into one consolidated reference list. This 

is followed by the appendices, which contain the list of abbreviations, a glossary 

of key terms, and the list of the author’s publications related to the dissertation. 

The chapter order is therefore neither arbitrary nor merely formal. It follows a deliberate 

progression from integrative framing, through the five core studies, to final synthesis. The 

dissertation begins by establishing the broader problem and conceptual architecture, then 

moves through the individual articles in an order that reflects analytical accumulation: 

from barriers to organizational responses, to comparative portfolio logic, to city-level 

strategic diagnosis, and finally to governance-network analysis in a medium-sized-city 

case. The final chapter then draws these strands together into a unified answer to the 

dissertation’s central question. In this way, the structure of the dissertation mirrors the 

cumulative logic of the research itself. 
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1.9 Article portfolio matrix 

The table below summarizes the main analytical role of each article, its guiding question, methodological approach, empirical focus, and 

dissertation-level contribution. 

Table 1 Article portfolio matrix of the dissertation. 

Article Main question Method Empirical focus How it contributes to the 
dissertation 

Factors Hindering 
Smart City 
Developments in 
Medium-Sized 
Cities (2018) 

What factors hinder smart 
city development in 
European medium-sized 
cities, and how can these 
barriers be interpreted 
through Porter’s Five 
Forces? 

Exploratory qualitative 
study using Porter’s Five 
Forces Framework, based 
on two focus groups with 
public-sector and market 
actors, plus an additional 
interview. 

Hungarian medium-sized 
cities and city districts, with 
attention to barriers such as 
knowledge gaps, data 
problems, vendor lock-in, 
biased approaches, and lack 
of standards. 

Establishes the dissertation’s 
problem-driven starting point by 
showing that smart city transition is 
constrained not only by technology, 
but also by structural, strategic, and 
institutional barriers in medium-
sized-city contexts. 

Challenges and 
Solutions for 
Organizational 
Design in Urban 
Digitalization 
(2020) 

What organizational barriers 
are inherent in conventional 
smart city transition models, 
and can a collaborative 
alternative overcome them? 

Literature review, 
inductive category 
development, three semi-
structured focus groups, 
and design/validation of an 
alternative organizational 
model. 

Organizational barriers in 
urban digitalization across 
public, private, and 
professional stakeholders; 
SmartCEPS as a proposed 
collaborative platform 
model. 

Adds the dissertation’s 
organizational-design layer by 
explaining why implementation stalls 
and by proposing a collaborative 
model that responds to the barriers 
identified in the first article. 
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The Many Faces of 
the Smart City 
(2021) 

What benefits are 
anticipated from smart city 
developments, how are these 
distributed in cities’ activity 
portfolios, and how can 
cities be categorized on that 
basis? 

Deductive multiple case 
study analysis with 
literature-based coding of 
value propositions, 
comparative analysis, and 
cluster-based interpretation. 

Nine cities’ smart city 
activity portfolios; 637 
activities coded from a large 
database of digital records 
and grouped by nine 
anticipated benefit 
categories. 

Introduces the dissertation’s value-
proposition and portfolio logic, 
showing that cities differ not only in 
how much they do, but in the kinds 
of benefits and strategic priorities 
embedded in their smart city 
activities. 

What Are the 
Conditions to 
Become Smart? 
(2022) 

How can the smart city 
strategy and activity 
portfolio of Budapest be 
interpreted through the four 
strategic smart city 
dichotomies, and what does 
this reveal about becoming 
smart in a Central and 
Eastern European capital? 

Single-case study using a 
validated dichotomy-based 
framework; structured 
coding of Budapest’s 
strategy and activities. 

Budapest as a less successful 
Central and Eastern 
European capital-city case, 
analysed through the four 
dichotomies: technology-
led/holistic, top-
down/bottom-up, double-
/quadruple-helix, mono-
dimensional/integrated.  

Brings the dissertation into the 
Hungarian and Central and 
Eastern European context, 
operationalizes the dichotomy 
framework, and provides the capital-
city comparison point for the later 
Debrecen analysis. 

Smart City 
Governance in a 
Medium-Sized 
European City 
(2026) 

How is the smart city 
development of Debrecen 
structured in practice, and 
what do project-level coding 
and stakeholder-network 
analysis reveal about its 
governance model? 

Structured case study using 
a validated dataset of 120 
initiatives, dichotomy-based 
coding, and stakeholder 
collaboration network 
analysis. 

Debrecen, Hungary; project 
portfolio across smart city 
domains and a network of 
161 stakeholder 
organizations. 

Functions as the dissertation’s most 
integrative empirical chapter, 
combining medium-sized-city 
context, strategic diagnosis, 
governance structure, and 
stakeholder-network analysis into one 
cumulative case. 
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This chapter has established the integrative foundation of the dissertation. It has shown 

that smart city development should be understood not as a narrowly technological 

process, but as a context-dependent urban transition shaped by strategy, governance, 

organizational design, and stakeholder relations. The chapter first situated the dissertation 

within the broader smart city field and highlighted the particular relevance of medium-

sized cities and the Central and Eastern European context. It then identified the main 

research gap, namely the insufficient integration of contextual, organizational, and 

governance-oriented perspectives in the explanation of how cities become smart in 

practice. 

The chapter also clarified the conceptual boundaries of the dissertation by defining its key 

terms and by distinguishing process-oriented smart city development from static and 

purely indicator-based interpretations of smartness. On this basis, it introduced the 

dissertation’s integrative conceptual framework, which links urban context, strategic 

orientation, barriers and enabling conditions, governance and organizational design, 

activity portfolios, stakeholder networks, and the resulting smart city development 

trajectory. It further translated this framework into one overarching research question and 

five article-specific sub-questions, thereby making explicit how the individual studies 

collectively address the dissertation’s central problem. 

In methodological terms, the chapter demonstrated that the five studies form a cumulative 

and complementary research architecture. Rather than repeating the same inquiry, they 

approach the overarching question through different but mutually reinforcing methods, 

empirical objects, and analytical levels. The chapter then showed that the coherence of 

the article portfolio lies in its shared concern with the practical conditions of smart city 

development, while its strength lies in the differences among the studies in theory, 

method, empirical scope, and contribution. Finally, it outlined the structure of the 

dissertation and summarized the role of each article within the overall design. 

With this integrative framework in place, the dissertation now turns to the first core study. 

The next chapter examines the barriers hindering smart city development in medium-

sized cities and establishes the problem-driven point of departure for the empirical 

analysis that follows. 
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2. Factors Hindering Smart City Developments in Medium-Sized Cities 

2.1 Chapter preface 

This chapter presents the first core study of the dissertation and serves as the empirical 

point of departure for the article-based analysis. Its placement at the beginning of the 

article portfolio is deliberate. After Chapter 1 established the broader research field, 

research gap, and integrative framework of the dissertation, the present chapter moves to 

the first concrete analytical problem: what hinders smart city development in medium-

sized cities, and why these barriers matter for understanding smart urban transition in 

practice. 

The study is particularly important at this point because it identifies the structural and 

strategic constraints that recur, in more specific forms, throughout the later chapters. By 

applying Porter’s Five Forces Framework to the context of smart city development, the 

article introduces a strategic-management perspective into a field that is often dominated 

by technological, descriptive, or benchmarking-oriented approaches. It shows that 

medium-sized cities face not only technological limitations, but also knowledge gaps, 

data-related constraints, vendor dependence, biased approaches, and the absence of 

widely accepted standards. In this sense, the chapter establishes the dissertation’s core 

claim that smart city development is shaped by organizational, institutional, and 

governance conditions as much as by digital technologies themselves. 

The chapter also creates a direct bridge to the chapters that follow. Chapter 3 builds on 

the barriers identified here by focusing more specifically on organizational design and on 

the institutional arrangements that may help cities overcome implementation problems. 

Chapter 4 extends the discussion from barriers to value propositions and activity 

portfolios, showing not only what hinders smart city development but also what kinds of 

anticipated benefits cities pursue through it. Chapters 5 and 6 then move to the structured 

case-based diagnosis of Budapest and Debrecen, where several of the problems first 

raised in this chapter reappear in the form of strategic imbalance, top-down governance, 

uneven stakeholder engagement, and constrained local capacities. The present chapter 

should therefore be read not as an isolated early publication, but as the dissertation’s 

problem-formulating chapter: it identifies the barriers that make the subsequent focus on 

organization, governance, and strategic orientation necessary. 
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At the dissertation level, the chapter contributes especially to the medium-sized-city 

dimension of the overall research question. It argues that medium-sized cities deserve 

dedicated analytical attention because they dominate the European urban landscape, yet 

are often underserved both by the smart city literature and by the strategic models and 

solution packages offered to them. The findings therefore provide the first empirical 

grounding for one of the dissertation’s central propositions: the pathways through which 

cities become smart cannot be understood adequately without taking city size, local 

capacity, and contextual constraints seriously. 

A note on the study’s methodological design at the dissertation level. Because the 

prefaces to the later chapters set out their methods in some detail, it is useful to make the 

design of this first study equally explicit. The study deliberately adopts a qualitative, 

exploratory, and practitioner-grounded design, because its objective is not to measure the 

prevalence of already-known barriers but to surface and structure the barriers as they are 

experienced by those responsible for smart city development. For this reason, it imports 

a strategic-management lens, Porter’s Five Forces, into a field more often approached 

through technological or benchmarking perspectives, and it gathers evidence through 

focus groups rather than a survey instrument. Focus groups are appropriate here because 

the barriers of interest are partly tacit, interdependent, and shaped by interaction among 

municipal, supplier, and professional perspectives, and because the aim is theory-

structuring rather than statistical generalization. 

The empirical basis and the characteristics of the sampled municipalities also warrant 

emphasis. The core evidence comes from two three-hour focus group sessions involving 

fifteen participants in total, drawn principally from senior representatives of Hungarian 

municipalities and public authorities responsible for smart city development, and 

supplemented by participants from two consulting companies and two smart city clusters 

representing the supplier and solution-provider side, together with an interview with a 

representative of smaller Romanian settlements. The sampled cities and city districts 

(presented in Figure 6) were characterized through indicators chosen for their strategic 

relevance: population size, used as the primary segmentation variable in line with 

established practice (Giffinger et al., 2007); GDP per capita, as a proxy for economic role 

and the presence of multinational actors; local industry-tax revenue per capita, as an 

approximation of the discretionary resources a municipality can direct toward smart city 

initiatives; and the share of residents holding higher-education qualifications, as a 
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measure of available social capital. This deliberately diverse, multi-stakeholder sample 

reflects the participatory and multi-actor nature of smart city development and ensures 

that the identified barriers are seen not only from the municipal side but also from those 

of suppliers and professional intermediaries. 

 

2.2 Bibliographic record and author contribution 

Full citation 
Csukás, M. S., and Szabó, R. Z. (2018). Factors Hindering Smart City 

Developments in Medium-Sized Cities. TMP, 14(1), 3-14. 

https://doi.org/10.18096/TMP.2018.01.01 

Publication status / 

outlet 
Published journal article in TMP (Theory, Methodology, Practice), Volume 

14, Number 1, 2018. 

Co-authors Máté Szilárd Csukás and Roland Z. Szabó. 

Doctoral candidate 

contribution 

The doctoral candidate was the lead author of the study and contributed to 

the conception of the research problem, the positioning of medium-sized 

cities as the empirical focus, the adaptation of Porter’s Five Forces 

Framework to smart city development, the empirical data collection through 

focus groups and interviews, the interpretation of the findings, and the 

preparation of the manuscript. 

Relation to 

dissertation research 

question 

This article addresses the dissertation’s overarching research question by 

identifying the principal barriers that hinder smart city development in 

medium-sized cities and by showing that the transition toward smart urban 

development is shaped by structural, strategic, and institutional constraints, 

not only by the availability of technology. It therefore provides the 

dissertation’s initial barrier-diagnosis layer and establishes the medium-

sized-city problem context that later chapters develop further through 

organizational, strategic, and governance analysis. 

Editorial adaptation 

note 

The full text of the published article is reproduced in this dissertation as a 

core chapter of the article-based thesis. Minor editorial adaptations may have 

been made to ensure consistency with the overall dissertation format, 

including chapter numbering, layout, figure and table numbering, citation 



58 

harmonization, spelling standardization, and alignment with the unified 

bibliography. No substantive changes have been made to the argument, 

methodology, or findings of the original publication. 

 

2.3 Introduction 

The concept of the Smart City (SC) is not a new phenomenon; however, it started to 

rapidly gain momentum in the academic literature in the last five years. Based on a Scopus 

document search, the number of publications with the keywords “Smart City” and “Smart 

Cities” increased from 465 in 2012 to 4247 in 2017. (see Figure 2). 

 

Figure 2 Search terms are ‘Smart City’ or ‘Smart Cities’ in the keywords of all types of documents. Source: Own 

edition based on Scopus Database. 

At same time, not only academia considers SC an important topic, but also economic 

actors have great expectations, from startups to multinational companies, policy makers 

and governments. Wellington Webb, the former mayor of Denver and past president of 

the U.S. Conference of Mayors, once said: “The 19th century was a century of empires, 

the 20th century, a century of nation states. The 21st century will be a century of cities” 

(Eger 2016). 

This popularity can also be expressed in the thriving environment of conferences, expos 

and other professional events with SC content. The reasons for this unprecedented 

popularity primarily originate from global urbanization growth trends. Today, humans 

are considered to be an urban race, as more than half of the globe’s population lives in an 

urban environment. This ratio is predicted to grow to 68.4% by 2050, which means that 
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6.67 billion people are expected to live in urban areas covering only 2% of the Earth’s 

surface (United Nations, 2018). It is predicted that 27 megacities1 will be formed by 2025. 

To put this into context, there were only two megacities in 1950, New York - Newark and 

Tokyo (United Nations, 2015). 

Another way to demonstrate the significance of cities is by looking at their economic 

weight compared to the number of inhabitants. Only 16% of France’s population lives in 

Paris, but 27% of its national GDP originates from the city. This is even more extreme in 

less developed countries: for instance, 13% of Congo Democratic Republic’s inhabitants 

live in the capital, while 85% of the GDP comes from there (Hawksworth et al. 2009). 

Besides economic context, environmental issues are also huge. 75% of the globe’s energy 

consumption and 80% of greenhouse gas emissions are in urban environments. Realizing 

these trends, the world’s governments are planning to invest 35 trillion USD in 

infrastructure and urban development in the next two decades (United Nations, 2015). 

This amount exceeds the GDP of China by more than three times in 20162. 

The dynamic clustering of people, built environment, resources, capital and infrastructure 

poses new and even unknown challenges, therefore placing an enormous amount of stress 

on existing urban systems, creating a great demand for new ways and new approaches 

from researchers, policy makers, governments, company executives and the civil society 

itself. 

2.4 Literature review 

There is no evidence for clear origins of the smart city concept in the scientific literature. 

Some say that its roots date back to the ‘cybernetically planned cities’ of the 1960s 

(Gabrys 2014), while some aspects of it have been present in proposals for networked 

cities since the 1980s. It is claimed the concept was introduced in 1994 (Dameri and 

Cocchia 2013). Despite the fact that Smart City is a buzzword, gaining increasingly high 

attention from multiple stakeholders of the urban development ecosystem, and although 

it has been present in the literature for quite a time, there is no clear and consistent 

understanding of its meaning. There are many definitions available, proposed by different 

 
1 According to the United Nations, megacities are “cities with more than 10 million inhabitants” 
2 Source: World Bank, URL: 

https://data.worldbank.org/indicator/NY.GDP.MKTP.CD?end=2017&locations=CN&name_desc=false&

start=2017&view=bar  

https://data.worldbank.org/indicator/NY.GDP.MKTP.CD?end=2017&locations=CN&name_desc=false&start=2017&view=bar
https://data.worldbank.org/indicator/NY.GDP.MKTP.CD?end=2017&locations=CN&name_desc=false&start=2017&view=bar
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stakeholders. Two types of focuses can be differentiated: (1) approaches that put the focus 

on technological advances (ICT mainly) and (2) approaches that highlight the role of the 

people and their quality of life (see Figure 3). 

From the ICT point of view, five different approaches can be identified: (1) 

interconnectedness and monitoring of the infrastructure, (2) managing and optimizing 

resources, (3) enhancing communication channels and bringing different urban actors 

closer to each other, (4) data generation, analytics and deploying intelligence solutions 

(research about ‘Big Data’ in the urban context is more and more popular), and (5) 

supporting business model innovations (Hall 2000; Washburn et al. 2010; Harrison et al. 

2010; Nam and Pardo 2011; Barrionuevo et al. 2012; Zygiaris 2013; Marsal-Llacuna et 

al. 2015; Albino et al. 2015). 

Definitions focusing more on people are primarily concerned about five aspects, which 

are: (1) enhancing the quality of life of citizens (this seems to be the most widely used 

term when explaining the ultimate goal of Smart Cities), (2) investment and development 

of social capital and human capital, (3) promoting social innovations such as increased 

participation of citizens in governance, (4) enhancing the quality of city services and (5) 

promoting and preserving cultural heritage (Hall 2000; Caragliu et al. 2009; Giffinger et 

al. 2010; Thuzar 2011; Albino et al. 2015). 

 

Figure 3 Main focus areas of Smart City definitions 
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This technological dominance is also confirmed by the share of different subject areas of 

publications with keywords Smart City and Smart Cities: in the specific searching criteria, 

Computer Science and Engineering documents were four times as frequent as those in 

Social Sciences. The share of Business and Management publications is only marginal 

(see Figure 4). It must be said that environmental and sustainability goals are also often 

occurring elements of the definitions; however, they are lacking the proper interpretation 

and context in most of the cases. Table 2 gives a quick overview of these definitions, with 

the interpretations suggested by the authors. 

 

Figure 4 Distribution of publications from different academic fields 

The most commonly occurring words in the definitions are Information, Infrastructure, 

Sustainable, Life, Social and Capital, while phrases are ‘Quality of life’, ‘Social capital’, 

‘Sustainable economic’, ‘Economic development’, ‘Using new technologies’ and 

‘Investment in Human’ (own analysis). The strong connection between the deployment 

of advanced ICT solutions and social innovations – included in these proposed definitions 

– confirm the new innovation paradigms characterized by Balaton et al. (2016). The most 

important purpose of all of this research is the outline of an easily adoptable, widely 

acceptable and strong smart city model. This was the key challenge for academic 

endeavours in recent years, but the gap is still vacant, there is no such model at the 

moment. Bibri and Krogstie (2017) identified at least 19 existing gaps in the research 

within the field of smart sustainable cities, e.g. “There is a need for integrated models for 

spurring the practice of the development and deployment of smart sustainable cities” (p. 

204) and “There is no comprehensive model for merging the informational and physical 

landscapes of smart sustainable cities” (p. 203). Besides definitions, the ‘Smartness’ of 
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cities are measured by their performance in specific domains that identified by 

researchers. These assessments are similar to strategic assessments and audits, enabling 

benchmarking, comparisons and justifying urban strategies. As with the definitions, these 

models are also heterogeneous and none of them has become a standard, which actually 

leaves cities exposed to the uncontrolled influence of promoters of these models. 

Approaches that are city specific but comparable and holistic approaches are missing 

from the canvas of the models. The following graph illustrates the existing gaps in the 

research (and market viable solutions) in the field of SC models. 

 

Table 2 Existing definition of Smart Cities with the author's interpretation 

Interpretations of definitions3 Author Date 

Use ICT to interconnect different domains to maximize the quality 

of 

life of citizens 

Silva et al. 2018 

Use ICT to optimize existing infrastructure, connect economic 

actors 

and deliver better services to citizens 

Marsal-Llacuna et al. 2015 

Use ICT to enhance and interconnect infrastructure, optimize 

resources 

and apply good management to deliver superior services to citizens 

Kitchin 2014 

Enhance the quality of life of citizens by social-economic and 

environmental factors, considering the local specifics of cities. 

Neirotti et al. 2014 

Network of technologies for sustainability, attractiveness and 

security 

Lazaroiu & Roscia 2012 

Use ICT technology for social and environmental purposes Lombardi et al. 2012 

Use ICT technology and optimize resources in an intelligent way for 

social and environmental purposes 

Barrionuevo et al. 2012 

Resilience to maximize quality of life for citizens Guan 2012 

Use ICT technology and highly efficient governance for quality of 

life 

for citizens and for the economy 

Gabriel Cretu 2012 

Optimizing available capital (e.g. human, social) by strategies for 

enhancing social, economic and environmental dimensions 

Kourtit & Nijkamp 2012 

 
3 Source: Own edition based on Albino et al., (2015, pp. 6–8) supplemented with Kitchin (2014) and 

Neirotti et al. (2014) 
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High productivity and output oriented management for sustainability 

purposes 

Kourtit et al. 2012 

Excellent performance in the dimensions of environment, 

interconnectedness, ICT technology deployment, innovation and 

education. 

Zygiaris 2012 

Territories with excellent conditions for education and innovation, 

supported by technologies and good management 

Komninos 2011 

Availability to generate and to be attractive to talented people Thite 2011 

Optimize resources; invest in local capital and infrastructure to 

maximize quality of life and have sustainable economic 

development. 

Existence of targets for these activities 

Thuzar 2011 

Infrastructure for collective intelligence Harrison et al. 2010 

Use ICT technology to make services and infrastructure intelligent, 

interconnected and efficient 

Washburn et al. 2010 

Use ICT technology and optimize resources to maximize quality of 

life 

for citizens 

Chen 2010 

Invest in local capital and infrastructure to maximize quality of life 

and 

have sustainable economic development, together with civil 

participation and good management 

Caragliu et al. 2009 

Use ICT technology to be resilient in social and economic 

dimensions, relying on interconnectedness for maximizing quality 

of life for 

citizens 

Eger 2009 

Territories with excellent conditions for innovation and education 

supported by ICT technology for interconnectedness 

Hollands 2008 

Measure performance in specific domains, with civil participation 

and 

interconnectedness 

Giffinger et al. 2007 

Manage and optimize infrastructure for citizens Hall 2000 

Maximize citizens’ quality of life by ICT technology Mahizhnan 1999 

Besides the different approaches, geographical discrepancies are also present in Smart 

Cities research, policy maker’s attitude, company strategies and actual implementations 

as well. In this matter, this paper focuses on the European Union’s context. Narrowing 

down the field to the EU illustrates well the problem with ‘world models’ or multinational 

companies using global strategies, while each city is different. The EU is already very 

highly urbanized (75%), the weight of megacities is rather low, and medium-sized cities 
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dominate the urban landscape. For the sake of clarity, here the author adopts the definition 

of Giffinger et al, (2007) of medium-sized cities as those being between 100,000 and 

500,000 inhabitants. 

On the policy level, the European Union adopted an approach with six pillars in 20154 

(European Economic and Social Committee), which resembles the four pillars outline 

(Giffinger et al,, 2010) and since then the number of studies and projects has grown 

rapidly. As a rising topic with vast areas of research potential, the author believes that it 

is yet an untapped field, and synthesizing methodological components, models, reasoning 

and concepts from enterprise strategic management theories and applying them to SC 

model research would bring great added value to the discussion. 

This paper is intended to move this unsettled field forward with the experimentation and 

application of currently neglected scientific methodologies. Furthermore, current 

discussion rarely takes into consideration the diverse backgrounds of cities, their history, 

local conditions, environment, etc. This essay attempts to explore the factors hindering 

SC developments for European medium-sized cities, based on a sample of Hungarian 

medium-sized cities utilizing Porter's Five Forces Framework. 

 

Figure 5 Mapping of existing Smart and Sustainable City frameworks and models 

 
4 Opinion of the European Economic and Social Committee on ‘Smart cities as drivers for development 

of a new European industrial policy’ (own-initiative opinion) (2015/C 383/05) 
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City Inhabitants GDP/capita 

(EUR) 

Industry tax per 

capita (EUR) 

Higher 

education 

degree 

holders 

IX District of Budapest 59,000 52,459 198 33.5% 

XI District of Budapest 152,620 34,108 168 38.2% 

VIII District of Budapest 76,811 19,298 156 25.3% 

XVII District of Budapest 87,793 2,213 203 19.6% 

XVIII District of Budapest 101,738 8,167 234 19.3% 

Kaposvár 63,186 2,826 107 19% 

Debrecen 203,059 5,016 136 22.2% 

Győr 129,568 24,422 406 20.8% 

Figure 6 Overview of sampled cities5 

2.5 Methodology 

For experimentation of strategic management methodologies, the author utilizes the 

Porter Five Forces Framework (Porter, M.E., 1998) to deepen our knowledge about 

European medium-sized cities regarding Smart City deployments and experience. The 

primary source of information is two focus groups with 15 people in total with 3 hour 

sessions in both cases. Senior representatives from Hungarian municipalities and public 

authorities responsible for Smart City developments in Hungary were invited. In focus of 

the questions was their attitude towards Smart Developments and experience with 

completed or ongoing projects. An interview with a representative of smaller Romanian 

settlements was also conducted. Figure 6 gives an overview of the sampled cities and city 

districts. In focus groups insights were also gained from two consulting companies and 

two Smart City clusters, representing primarily suppliers and solution providers of SC 

services. Having a diverse sample is important because SC development affects multiple 

stakeholders and, as defined by many authors (Yin et al. 2015), participatory governance 

and social innovations are core parts of the whole concept. 

 
5 Source: Own edition, based on data derived from TEIR database. Data extracted on 2018.04.28. 

Available here: https://www.teir.hu/its/ 

https://www.teir.hu/its/
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The indicator ‘Inhabitants’ is a key data for segmenting cities. Giffinger et al. (2007) and 

others also use population size to create categories for research, while multinational 

companies use the same method to segment cities in their strategic assessments and 

business models, e.g. based on observation of Cisco SC projects, the company considers 

its target segment as cities with at least 250,000 inhabitants. GDP/capita suggests the 

city’s role in the economy and the presence of multinational companies, which is a key 

driver for SC endeavours. The previously described geographical concentration of 

resources is clearly shown by this data; deviation is quite large between territories, 

especially outside of the capital. Industry tax per capita is used with the assumption that 

it is a good indicator to measure the discretionary income of local governments that can 

be spent on SC initiatives. Considering the fact that investment can be financed from non-

local sources, e.g. the European Regional Fund, central governmental sources or 

corporate investments, it is difficult to measure the financial capability of a city. 

Indicators like FDI flows, realized corporate investments or awarded subsidies are also 

possible metrics for measuring incomes of cities and predicting their financial capacities 

to invest in Smart City developments. The proportion of inhabitants holding college or 

university degrees is an indicator for measuring the available social capital, which was 

identified as a key driver factor. 

 

2.6 Porter’s Five Forces Framework 

For empirical research about these cities, the author applies the Porter’s Five Forces 

Framework to examine their maturity to deploying SC technologies, strategies and other 

initiatives and identify what are barriers that hinder them from becoming more mature. 

The scope of this analysis is highly focused on the solution providers entering this specific 

segment of ‘medium-sized’ cities. The five-factor model describes industrial structure as 

a determinant of profitability in the industry (Balaton and Hortoványi 2018). In this 

context the model is interpreted as a tool to identify barriers and enabling factors of ‘Smart 

Cities’ developments through the different drivers and channels of resources, 

stakeholders and transactions. This framework is a vehicle to structure and show 

empirical evidence found during qualitative research for the better understanding of 

hindering factors in medium-sized cities. 
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Figure 7 Application of Porter's Five Forces Model on Smart Cities 

 

2.6.1 Bargaining Power of Suppliers 

Companies and organizations engaged in deploying ‘Smart City’ solutions are considered 

to be part of ‘emerging industries’, where employees face complex problems that can be 

solved only by higher and more general knowledge which fosters high-level innovation 

(Boda 2017). The most important inputs for these actions are experts and specialists with 

knowledge, an appropriate skillset and competences for solving problems and also for 

implementing the planned solutions. In sample cities these resources are not easily 

accessible, but of course capital regions are in a better position compared to cities in the 

country side, where human resources are harder to access. Talent and social capital is 

concentrated in Budapest, and primarily in the for-profit sector, so there is a huge demand 

for specialists and experts that can manage SC developments in smaller settlements, 

create knowledge within public bodies, etc. 

Currently this topic is being neglected in Hungarian higher educational courses; however, 

examples abroad can be found, e.g. University College London (UCL) – MSc in Smart 

Cities and Urban Analytics (United Kingdom-London), Universidad Ramon Llull (URL) 

– Postgrado en Smart City (Spain-Barcelona), Aalborg University (AAU) – Master’s 

Programme in Sustainable Cities (Denmark-Aalborg). SC experts have diverse 

competencies including engineering, economics and sustainability (García and Sisto 

2015), so people coming from one specific sector and creating SC strategies for 

municipalities tends to result in a biased analysis: one of the cities in the sample has an 
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energy-orientated strategy due to the background of the people responsible for the 

assessment. These biased analytics are a serious issue that probably originates from a lack 

of standards and the lack of governmental thresholds for creating such strategic 

documents. 

Data is a key resource just as important as humans. Data is required in quantity, excellent 

quality, and must be up to date, accessible and reliable. In sampled cities ‘Data issues’ 

are uniformly considered to be barriers of deploying SC services. Data available from 

statistical offices is usually outdated and highly inaccurate. Bad data distorts whole 

strategies, and this is a very relevant issue nowadays, so policymakers are encouraged to 

address this phenomenon. The few existing Hungarian studies also indicate how data 

availability can distort analysis (Nagy et al. 2016). The utilization of big data is welcomed 

in sample cities; however, the maturity of the data industry is quite low yet in Hungary 

and companies are focusing on Business Intelligence, and not on urban clients. Also, data 

about the cities is in many cases in the hand of external owners and providers, who are 

usually reluctant to provide data and offer limited cooperation with many mistakes. 

During interviews, it was mentioned that personal connections to these data owners 

(utility companies in many cases) or specific requests from higher political circles usually 

dissolve this barrier. It is clear that the policy framework for such requests and data 

provision is not adequately addressed by policymakers. 

2.6.2 Bargaining Power of Buyers 

In this context, SC solution providers are ‘selling’ their products and services to 

municipalities. For the sake of simplifying this special interaction between the sample 

cities and companies, the author narrows down the scope of the framework to ‘switching 

costs’, ‘backward integration’, and ‘buyer information about supplier products’. 

Switching costs are a key issue in SC development, not only in Hungary but all over 

Europe. Vendor lock-in is the phenomenon in which suppliers deploy technologies to 

cities (e.g. CCTV, energy grids, broadband networks, etc.), which are long lasting, capital 

intensive, and knowledge intensive, so that switching to another vender would incur very 

high costs. This issue is very serious, considering that there are still no standards, 

reliability of technology is a question and developments are rapid, so cities can be locked 

into outdated and inefficient technologies. This also makes decision makers suspicions of 

suppliers, and they are very hard to convince about deploying SC solutions. Vendors 

usually neglect to detail exactly how the proposed technologies can be integrated with 
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existing systems in complex municipal environments. Only smaller projects are easily 

adopted, where smaller investments are required. 

Backward integration is interpreted in this context as the cities taking control in their own 

hands. This is the make-or-buy decision: do-it-yourself or hire an external smart city 

expert. The study reveals that the standard choice for Medium Hungarian cities, like Győr 

or the XI District in Budapest is to give the job to an external party. The buyer may also 

do the work themselves by setting up a staff or project team of local experts. One scenario 

is that the city establishes a publicly owned company, foundation or an internal office in 

its administration to do the job. This happened in Debrecen, for example, and signs are 

indicating that Budapest also plans to establish a competence centre company for this 

purpose. As we examine practical choices of cities, there can be an exponential trend 

noticed. According to our observation, the higher the city, the higher the chance that it 

will deploy its own capacities to deal with managerial and professional issues of Smart 

City Developments. 

Another important issue is buyer information about supplier solutions. Decision makers 

in cities are not experts on every field in which suppliers approach them, so they need 

special channels and methods to present the value proposition for the city. These solutions 

are usually technological and hard to understand, city- specific challenges are rarely 

referenced, and there are concerns about transparency of the added value. Considering 

that the multinational companies in Hungary rarely commit resources to innovation in the 

country, rather mainly in their headquarters (Boda 2017), Hungarian cities have inferior 

conditions for having these ICT solutions adjusted to their local needs by solution 

providers. Also, vendors often neglect to explain how the financing and operating models 

are meant to work until much later on. Another interesting finding is that just like 

companies and scientific researchers, each city has its own ‘definition’ for Smart Cities, 

so in many cases their developments are biased, and they do not continue developing 

because their perception is that they are already ‘smart’. 

It is also worth mentioning that if decision makers, e.g. the budgetary council, mayor or 

central government, have incentives for keeping down expenses or avoiding 

indebtedness, they will be more price sensitive to SC solutions. Take for example 

Hungary, where local governments can only be involved in debt generation if they are 

given permission from central government; this is a rather strict incentive for them 

(Lentner 2014). It is also a barrier that governments actually favour specific multinational 
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supplier companies, therefore reducing the freedom of choice for cities in Hungary and 

in Romania as well. This was mentioned by multiple respondents. Furthermore, the 

districts of Budapest have authority to some extent, but they are limited in their actions 

by the Mayor’s Office. Generally, in other countries, keeping to the budget is a standard 

as we are talking about public money and the general public expenditure climate is yet to 

recover after the economic difficulties of the European Union. 

2.6.3 New Entrants 

Press releases on new entrants to the Hungarian Smart city market are daily phenomenon. 

From start-ups to large companies, including public and private market actors, a wide 

range of entities are becoming more and more engaged in the industry. The motivation 

and market driving force originate from a wide range of aspects. It seems that the overall 

benefits that companies perceive go beyond market barriers. In sample cities, supplier 

salespeople are daily approaching departments about SC technology solutions. 

Economies of scale is a special attribute which differentiate medium-sized cities from 

larger ones, especially from megacities, which are in the focus of the largest and most 

competent multinational SC solution providers (e.g. IBM, Cisco). Smaller cities are 

neglected in the moment, mainly because of profitability and the shortage of local 

knowledge and capacities. This puts pressure on small and medium-sized cities. The 

above-mentioned barriers also reduce the attractiveness of smaller cities for larger 

suppliers. They have to rely on less innovative and less competent service providers. 

Product differentiation means that established firms have brand identification and 

customer loyalties, which stem from past advertising, customer service, product 

differences or simply being first into the industry (McNeill 2015). This differentiation 

creates high barriers for new entrants to spend heavily and overcome existing loyalties 

and increases vendor lock-in. Cities rely on external expertise on choosing their suppliers 

and personal connections or political incentives play significant role in the process. This 

aspect coincides with ‘access to distribution channels’. Lobbying activities are very 

important; however, they distort strategical approaches and widen the already existing 

gaps between actual needs and implemented solutions, so policy guidance and political 

will to intervene is very desirable. 
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2.6.4 Industry Rivalry 

Global market size is expected to significantly grow in the coming years (from 529.55 

billion USD in 2017 to 1944.67 billion USD in 2023), with a Compound Annual Growth 

Rate of 24.21% (Orbis Research, 2018). In a rapid industry growth climate, market share 

competition is more volatile and financial and managerial resources are consumed by the 

expansion of the industry. Competing firms have to keep up with each other and the 

industry as well. Very high growth rates are usually the result of increasing penetration 

or sales to new consumers and repeating sales to existing ones. In the Smart City solutions 

deployment market both are true, which partly explains high growth rates: ever more 

cities are requiring such services. The market growth phase itself leaves room for all 

businesses to grow. 

The ability of consumers to differentiate market products from each other by tangible 

specifications has a high influence on rivalry. If products are highly diverse, then 

competitors have some kind of protection from rivalry, because consumers value those 

differences and choose based on them. This creates layers of insulation against 

competitive warfare because buyers have preferences and loyalties to particular sellers. 

On the other hand, if they perceive that products on the market are similar, that will 

enhance industry rivalry. Based on our observations in the Smart City market, we assume 

that service providers, especially multinational companies (e.g. T-Systems) are trying to 

use their leverage on governments and deliver their solutions in all the value chain. This 

is of course sometimes carried out by subcontractors, but the behavioural pattern is similar 

in several cities. The director of a municipality company in one of the sample cities 

mentioned that a successfully implemented public Wi-Fi solution by a smaller company 

was forcefully removed and implemented again by a multinational company with political 

support. From the point of view of consulting companies and other less technology related 

service providers, we can see that consultancies see very great potential in Smart Cities 

but they are not yet prepared and confident to enter the market; however, leaving it out of 

their portfolio is a sign of weakness on the market. This also coincides with ‘corporate 

stakes’. Rivalry in an industry can be intense if a portion of companies have high stakes 

in being successful. For example, diversified firms are forced to show success in 

particular industries to catch up with trends and market leaders. As megacities are 

estimated to be located in developing markets, leading multinational companies have to 

establish a strong position on these markets to build up global prestige and technological 

credibility. These expansionary companies are willing to sacrifice profitability in short 
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terms to reach out their potential market share. The Hungarian market is also part of the 

‘greenfield’ areas for expansion. As Smart City developments in Europe gain more and 

more public attention (Bibri and Krogstie 2017), smaller consultancy firms also have 

stakes at offering relevant services, even with little competence. Connections and political 

lobbying are also key attributes of successful consulting companies on the market. 

The ease of understanding a product has an important effect on rivalry. Easier 

understanding of the product means a higher risk of competition. The Smart City concept 

is not yet well known to city officials and even if they are familiar with the theme and 

have projects or concepts, that does not mean that their way of perception is correct or 

optimal in case of city development. This area of research, including business models (as 

there are no standards yet), is a soft field, therefore the author considers it hard to interpret, 

which lowers the risk of industry rivalry. 

2.6.5 Substitutes 

I differentiate two types of substitute cases. First one is when cities build their own 

capacities to deal with Smart City developments. They hire experts and specialists, or 

found a public company, owned by the municipality and assign every single related issue 

to this organization. It is not limited to be a company, it can be a project organization, a 

development agency, a department or a foundation as well. In Debrecen, a public 

company deals with investment promotion, enterprise development and smart city, called 

EDC (Debrecen Város- és Gazdaságfejlesztési Központ). In another sample city, the 

responsibilities are assigned to a local development agency. Nevertheless, these centres 

are providing important capacities and targets for knowledge spill overs, but often fail to 

attract the fitting experts and operate under reduced scope without the appropriate 

authorization. 

2.7 Conclusions 

Applying the Five Forces Framework to identify barriers that hinder the deployment of 

Smart City solutions and better understand the special needs of medium-sized cities in 

the complex interactions of multiple stakeholders brought some novel insight to the 

discussion. The author believes the further utilization of corporate strategic management 

methodological components, models, reasoning and concepts can move forward the 

discussion on Smart City model development and the understanding of the complex 

environment of these actions. It is clear that the specific needs of each city have not yet 
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been addressed by solution providers and that this also a neglected field in scientific 

research. As every company, cities are also unique entities, and thus global strategies of 

multinational suppliers and global models of smart cities assessment are not suitable for 

them. Eventually these ‘local needs’ are the needs of the citizens, so new types of 

approaches are needed for business models of solution provider companies as well, to 

demonstrate the added value of their service in context with the local population. The 

results achieved by this methodology were supported primarily by qualitative research 

techniques, including interviews and focus group exercises. Table 3 highlights some of 

the key identified barriers that hinder the development of SC solutions and undermine its 

ever growing maturity. 

Table 3 Summary of identified barriers 
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Corruption 

Information overload 
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Corruption 

Vendor lock-in 
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 Quality 

of data 

No standards 

 SMEs 
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 ‘Do it my 

way’ 

approach 

 Policy 

immaturity 

   No standards   

For further research, it is necessary to test these assumptions on other European cities by 

repeating the focus group research methodology in more cities, including local 

stakeholders in focus groups. Considering the multidimensional nature of Smart Cities, 

this way of research seems to be the most efficient one. Using this Framework definitely 
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provided added value. In addition, the assessment of other models is necessary to further 

elaborate the discussion of Smart Cities from the strategic management point of view. 

 

2.8 Chapter takeaway for the dissertation argument 

This chapter advances the dissertation-level argument by establishing the first empirical 

and analytical foundation of the thesis: smart city development, especially in medium-

sized cities, is constrained not primarily by the absence of technological solutions, but by 

a broader set of structural, institutional, strategic, and knowledge-related barriers. In the 

overall architecture of the dissertation, this is a decisive starting point. The dissertation 

seeks to explain how cities become smart in practice, and this chapter shows at the outset 

that such a process cannot be understood adequately if smartness is interpreted only 

through innovation rhetoric, ICT deployment, or benchmarking indicators. The findings 

of the study indicate that medium-sized cities face a complex environment in which local 

capacities, external dependencies, information asymmetries, and weak standards shape 

the possibilities of smart development in a fundamental way. 

At the dissertation level, the most important contribution of the chapter is that it reframes 

the smart city problem from a technology-centred question into a context-sensitive and 

strategy-sensitive one. By applying Porter’s Five Forces Framework to the field of smart 

city development, the study introduces a perspective that is unusual in the literature but 

highly productive for the dissertation’s purposes. Rather than asking only what 

technologies cities adopt, or how “smart” they appear on ranking systems, the article asks 

what kinds of constraints operate in the environment of medium-sized cities and how 

these constraints affect their strategic room for manoeuvre. This move is particularly 

significant because it reveals that the smart city field is not a neutral space of innovation 

opportunities. It is also a field structured by uneven access to knowledge, market power 

imbalances, weakly standardized models, and dependencies on technology suppliers and 

external expertise. As a result, the chapter helps demonstrate one of the dissertation’s 

central propositions: cities do not become smart simply because digital tools are available; 

they become smart, or fail to do so, within a complex environment of constraints and 

enabling conditions. 

A second major contribution of the chapter lies in its medium-sized-city focus. This is 

crucial for the dissertation as a whole, because medium-sized cities are not treated here 
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as scaled-down versions of metropolitan flagships, but as analytically important urban 

settings in their own right. The study shows that the European urban landscape is 

dominated by cities of this size, yet both the academic literature and practical solution 

models often remain disproportionately oriented toward capital cities and highly visible 

smart city leaders. This creates a mismatch between the dominant narratives of smart 

urbanism and the actual conditions under which many cities must operate. By 

highlighting the specific vulnerabilities of medium-sized cities, including more limited 

human and financial capacities and a weaker ability to internalize advanced smart city 

expertise, the chapter grounds the dissertation’s later argument that city size and local 

context are not secondary variables. They are part of the explanation of smart city 

trajectories themselves. 

The chapter also contributes to the dissertation by identifying the substantive content of 

those barriers in a systematic way. Its findings point to several interconnected problem 

areas: knowledge deficits among key actors, poor or incomplete data availability, low 

data quality, the absence of robust and widely accepted standards, biased or partial 

approaches to smart city assessment, and dependence on large external suppliers. These 

findings matter not only because they describe obstacles, but because they already imply 

a broader theoretical lesson for the dissertation. Smart city development is not hindered 

by one isolated bottleneck. It is hindered by the interaction of institutional weakness, 

fragmented knowledge, market asymmetry, and strategic ambiguity. This is consistent 

with the dissertation’s broader conceptual framework, which links local context, strategic 

orientation, barriers, governance, and implementation. In that sense, the chapter does 

more than identify individual problems. It specifies the first major layer of the 

dissertation’s explanatory model: the barrier environment within which smart city 

strategies must be formed and enacted. 

Another important dissertation-level contribution is methodological. The use of Porter’s 

Five Forces Framework signals that smart city research can benefit from concepts and 

reasoning drawn from strategic management. This is a meaningful intervention in a field 

that often remains either normative or descriptive. The chapter does not claim that cities 

are firms, nor that an urban system can be fully captured through a business framework. 

Instead, its methodological importance lies in demonstrating that the strategic 

environment of cities can be analysed more rigorously when concepts such as bargaining 

power, market dependency, substitute approaches, and structural constraints are brought 
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into the discussion. This broadens the dissertation’s methodological and conceptual 

horizons and supports its effort to interpret smart city development as an organized 

strategic process rather than merely as a collection of digital projects. 

The chapter is equally important for what it does not yet resolve. It diagnoses barriers, 

but it does not fully explain how cities might reorganize themselves to address these 

barriers effectively. This is precisely why it occupies the first position among the article 

chapters. Its role in the dissertation is problem-formulating rather than solution-

exhausting. It demonstrates that the barriers to smart city development are real, multi-

layered, and especially acute in medium-sized cities, but it leaves open the question of 

what kinds of organizational arrangements could respond to them. This open question is 

not a weakness of the article in the context of the dissertation. On the contrary, it creates 

the analytical need for the following chapter. Once this chapter has established that many 

smart city difficulties are rooted in organizational and institutional conditions rather than 

in technology alone, the dissertation can move logically to the next step: the study of 

organizational design in urban digitalization. 

This is where the link to Chapter 3 becomes especially clear. The present chapter 

identifies the symptoms and structural causes of constrained smart city development. 

Chapter 3, by contrast, takes up the problem from the perspective of organizational design 

and asks whether conventional organizational models themselves contain barriers to 

smart city transition. In this way, the two chapters form a closely connected analytical 

pair. Chapter 2 shows that medium-sized cities face barriers such as fragmented 

knowledge, supplier dependence, weak standards, and limited internal capacity. Chapter 

3 then investigates how urban digitalization is organized and whether more collaborative 

and platform-based arrangements could help overcome those barriers. The progression is 

therefore deliberate: from barrier diagnosis to organizational response. The dissertation 

argument depends on this sequence, because it reinforces the claim that the decisive issues 

of smart city development are institutional and organizational as much as technological. 

The chapter also prepares the ground for the later empirical chapters in less direct but still 

important ways. The strategic and institutional imbalances identified here reappear later 

in the dissertation in more concrete forms. In the Budapest and Debrecen chapters, for 

example, the questions of top-down versus bottom-up development, narrow versus 

broader stakeholder inclusion, and fragmented versus integrated intervention logic can all 

be read partly as downstream expressions of the structural barriers first identified here. 
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Likewise, the later attention to activity portfolios and stakeholder networks gains 

interpretive depth because Chapter 2 has already shown that smart city development does 

not unfold on a level playing field. The configuration of projects, partnerships, and 

governance models must be understood against a background of capacity constraints, 

market dependencies, and uneven local readiness. Thus, although the present chapter is 

the dissertation’s first article chapter, its relevance extends well beyond its immediate 

findings. 

In sum, this chapter advances the dissertation argument in three principal ways. First, it 

establishes that smart city development in medium-sized cities is hindered by a structured 

set of barriers that go beyond technology and include knowledge, data, standards, and 

dependency problems. Second, it grounds the dissertation’s medium-sized-city 

orientation by showing why this urban category deserves dedicated analytical attention. 

Third, it opens the dissertation’s wider line of inquiry into governance and organization 

by demonstrating that the conditions of becoming smart are deeply shaped by institutional 

and strategic factors. Its main contribution is therefore diagnostic but foundational: it 

identifies the problem space within which the rest of the dissertation operates. 

The next chapter builds directly on this foundation. If Chapter 2 explains why smart city 

development is difficult in medium-sized urban contexts, Chapter 3 asks how urban 

digitalization should be organized so that such barriers can be addressed more effectively. 

The transition from the present chapter to the next is therefore not merely formal. It 

reflects the internal logic of the dissertation itself: once the barriers to smart development 

have been identified, the analysis must turn to the organizational and collaborative 

arrangements through which cities may attempt to overcome them.  
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3. Challenges and Solutions for Organizational Design in Urban 
Digitalization 

3.1 Chapter preface 
This chapter occupies a pivotal position in the dissertation because it moves the analysis 

from barrier diagnosis to organizational response. Chapter 2 demonstrated that smart 

city development in medium-sized cities is hindered by structural and strategic constraints 

such as knowledge gaps, data limitations, vendor dependence, weak standards, and biased 

or fragmented approaches. The present chapter builds directly on that diagnosis by asking 

a more specific and solution-oriented question: if smart city transition is hindered not only 

by technology but by institutional and organizational conditions, then what kinds of 

organizational arrangements are better suited to support urban digitalization in practice? 

The chapter is therefore included at this point in the dissertation because it provides the 

first explicit organizational-design answer to the problems identified earlier. The article 

argues that the slower-than-expected impact of smart city investments is closely related 

to challenges of sociotechnical scalability, complexity, and procedural coordination, and 

that these cannot be solved by technological innovation alone. Instead, the attention of 

both scholarship and practice must turn toward organizational structures capable of 

handling multi-actor collaboration, data-driven planning, knowledge integration, and 

implementation under conditions of urban complexity. In this respect, the study deepens 

the dissertation’s overarching argument that governance and organizational design are 

not secondary implementation concerns, but central explanatory dimensions of how cities 

become smart in practice. 

A further reason for the placement of this chapter is that it introduces an important shift 

in the dissertation from diagnostic analysis toward constructive model development. 

Whereas the previous chapter established what hinders smart city development, the 

present study investigates whether conventional organizational models themselves 

contain inherent barriers to smart city transition and whether an alternative, collaborative 

network model can better address them. Methodologically and substantively, this makes 

the chapter distinct within the dissertation. It does not only analyse existing urban reality; 

it also formulates and validates a proposed organizational solution through the 

SmartCEPS platform concept. That platform is designed as a multi-stakeholder, data-

driven, participatory urban planning model intended especially for small and medium-
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sized cities, and it therefore connects closely to the dissertation’s medium-sized-city 

orientation. 

This chapter also creates a bridge to the chapters that follow. If Chapter 2 showed that 

smart city development is constrained by structural barriers, Chapter 3 demonstrates that 

these barriers are reproduced through organizational forms that are often too fragmented, 

too hierarchical, too closed, or too weakly integrated to support complex urban transition. 

Chapter 4 then broadens the dissertation’s focus from barriers and organizational 

arrangements to the strategic content of smart city development by examining the value 

propositions embedded in city activity portfolios. In this way, the sequence of chapters is 

cumulative: Chapter 2 identifies the problem environment, Chapter 3 addresses the 

organizational and collaborative conditions of response, and Chapter 4 moves further 

toward the comparative interpretation of what cities actually seek to achieve through their 

smart city activities. Chapters 5 and 6 later return to these organizational questions in the 

more concrete settings of Budapest and Debrecen, where issues of coordination, 

stakeholder inclusion, governance architecture, and strategic integration become 

empirically visible at the city level. 

At the dissertation level, this chapter contributes most directly to the part of the 

overarching research question concerned with organizational design and governance 

arrangements. It advances the argument that smart city transition requires institutional 

forms capable of connecting municipalities, technology suppliers, professionals, and 

citizens in a more adaptive and collaborative manner than conventional models allow. 

For this reason, the chapter should be read as the dissertation’s organizational-response 

chapter: it transforms the previously identified barriers into a more explicit question of 

how urban digitalization ought to be organized if smart city ambitions are to become 

operationally coherent and publicly meaningful. 

A note on the study’s methodological design at the dissertation level. This chapter is 

methodologically distinct within the dissertation because it is not only analytical but also 

design-oriented: it moves from diagnosing organizational barriers to formulating and 

validating a proposed organizational solution, the SmartCEPS platform. Its design 

therefore combines a structured literature review with iterative expert consultation across 

three phases. The literature review was not a conventional narrative survey but a 

systematic, theme-driven exercise organized around four foci of smart city transition, 

namely multi-stakeholder ecosystems, data-driven applications, knowledge-intensive 
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innovative services, and urban planning, and it proceeded through inductive category 

development (Mayring, 2000), in which analytical categories of organizational challenge 

were derived from, and progressively revised against, the material. The limitations of this 

approach should be acknowledged: the body of papers reviewed was purposively rather 

than exhaustively selected, and the formation and boundaries of the categories inevitably 

involved interpretive judgement, so the resulting category system should be read as an 

analytically grounded ordering rather than a definitive taxonomy. 

It is equally important to clarify how the expert-based evidence related to, and differed 

from, the literature. After roughly half of the selected papers had been processed, the 

provisional categories were taken into three semi-structured focus group sessions with 

experts from the three most relevant stakeholder groups, namely city managers, urban-

planning professionals, and technology suppliers. These sessions did not merely confirm 

the literature: they tested the reliability of the categories and, importantly, surfaced 

additional organizational challenges that the literature alone had not made visible, 

particularly those rooted in day-to-day coordination, accountability, and collaboration. 

The validated set of barriers was then distributed across the relevant stakeholder groups 

to define the problem space, from which the organizational framework of SmartCEPS 

was designed; the resulting design decisions were in turn re-examined in follow-up focus 

groups and revised accordingly. Making this sequence explicit clarifies that the chapter’s 

contribution rests on a deliberate interplay between literature-derived categories and 

practitioner validation, in which the divergence between the two is itself a source of 

insight rather than a discrepancy to be smoothed over. 
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Doctoral 

candidate 

contribution 

The doctoral candidate was the first author of the study and contributed 

substantially to the conception of the research problem, the literature review on 

organizational challenges of smart city transition, the design and conduct of the 

focus group process, the development of the analytical categories, the 

interpretation of the findings, and the drafting of the manuscript. The candidate 

also played a leading role in formulating the SmartCEPS organizational concept 

presented in the article. 

Relation to 

dissertation 

research 

question 

This article addresses the dissertation’s overarching research question by 

examining how organizational structures shape the practical realization of smart 

city transition. More specifically, it contributes to the dissertation by identifying 

barriers inherent in conventional organizational models and by proposing a 

collaborative network-based alternative that is better suited to manage 

sociotechnical scalability, complexity, and procedural difficulties in urban 

digitalization. It therefore provides the dissertation’s main organizational-design 

contribution and develops the governance and implementation dimension that was 

opened in the previous chapter. 

Editorial 

adaptation note 

The full text of the published article is reproduced in this dissertation as a core 

chapter of the article-based thesis. Only minor editorial adaptations have been 

made for dissertation integration, including formatting, chapter and figure 

numbering, citation harmonization, and alignment with the unified bibliography. 

No substantive changes have been made to the original scholarly argument, 

methodology, or findings. 

 

3.3 Introduction 

The increasing rate of population growth and concentration has resulted in mounting 

demands in resources in cities amidst a global effort to sustainably meet these demands, 

mitigating and adapting to environmental, economic and social pressures (United Nations 

Human Settlements Programme, 2009). Many cities in the EU seek to cope with these 

challenges through a smart city (SC) approach to urban planning and management 

(UPM), referring to the uptake of cutting edge ICT (mostly data-driven) solutions to 

inform and integrate problem-solving in urban processes (Manville et al., 2014; Ruhlandt, 

2018). 
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Although such digitalization in cities carries the potential for highly inclusive, evidence-

based decision making in UPM, investments have thus far been slow to deliver the 

expected impacts (Barns, 2018). Various frameworks, methodologies, and supporting 

tools have been developed by academia, the public sector, and suppliers to support SC 

implementation, each with their specific limitations. Supplier-driven frameworks are too 

narrow in scope, focusing on urban subsystems relatable to their products and services 

(Robinson, 2015), (Barns, 2018). City-based and some academic frameworks are too 

specific to a type of city (Manville et al., 2014; Shen, Jorge Ochoa, Shah, and Zhang, 

2011); or to a discipline (Bibri and Krogstie, 2017a); while broader frameworks are too 

generic and abstract (Klopp and Petretta, 2016). The utilization of urban data itself is 

limited to indicator listing, without analytic and decision-support functionalities for UPM 

(Mori and Christodoulou, 2012; Nordregio, 2004). On the other hand, the mismatch of a 

fast-paced SC market supply and a slow-to-react demand in UPM is driving cities into 

ad-hoc investments. It is therefore important to investigate why SC frameworks fail to 

enable transition on the cities side. 

One possible explanation for the lack of progress is the cross-cutting nature of its 

challenges. SC transition challenges can be classified as problems of sociotechnical 

scalability, the complexity of the subject matter, and procedural difficulties (Dezi, Pisano, 

Pironti, and Papa, 2018; C. Lim, Kim, and Maglio, 2018a; Nel, du Plessis, and Landman, 

2018; Offenhuber and Schechtner, 2018; Reed, 2008; Vanolo, 2014; Zhang et al., 2017). 

Each of these axes combines social and technical aspects. First, sociotechnical scalability 

refers to challenges rooted in the addition of more and more people, organizations, 

information, and hardware in UPM. On the one hand, various data producing and 

processing systems and actuators need to be interoperable, and the data models integrated 

(C. Lim, Kim, and Maglio, 2018b). 

On the other hand, it is challenging to identify, address, empower stakeholders, and 

incentivize them to participate in a multi-actor decision-making process (Offenhuber and 

Schechtner, 2018). It is not apparent which information will be crucial for whom (Reed, 

2008), how knowledge is diffused (Dezi et al., 2018), how security is ensured (Zhang et 

al., 2017) and how the power asymmetries in delicate social structures translate to a more 

digitalized UPM (Vanolo, 2014). Second, complexity challenges stem from cities being 

multidimensional complex adaptive systems with deeply interconnected subsystems and 

interdependent actors (Nel et al., 2018), which is difficult to formalize in a digital 
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environment. Moreover, practical SC implementation must overcome a standardization - 

customization problem: the breadth of contextual information used in UPM inhibits the 

replicability and mainstreaming of approaches to practical SC implementation (Manville 

et al., 2014). Finally, procedural difficulties refer to unpreparedness in the planning 

process: failure to link urban data to users (Badii et al., 2017), lack of methods to consider 

city goals and outcomes (Yigitcanlar et al., 2018), a lack of data-based services (Aguilera, 

Peña, Belmonte, and López-de-Ipiña, 2017), and lack of tools supporting planning (Mora, 

Deakin, and Reid, 2018). 

Scalability, complexity, and procedural challenges cannot be solved through 

technological innovation alone. Indeed, the attention of SC discourse is turning towards 

organizational structures to deliver transition (Ruhlandt, 2018). Academia, supplier, and 

public sector governed SC frameworks are sharing one particular attribute: they were 

initiated, sponsored and maintained and used by single or few entities, even if the 

development itself was a result of a collaborative effort. The goal of this study is to make 

a case for an alternative organizational composition based on collaborative networks that 

are better suited to deliver SC transition. More specifically, the goal of this study is to 

answer: are there barriers inherent in the conventional organizational models meeting the 

challenges of SC transition? If so, do an alternative, collaborative network models exist 

to overcome these barriers? 

3.4 Methodology 

SmartCEPS (Smart City Evaluation Platform and Services) is an ongoing research work, 

intending to develop and roll out a data-driven, scalable, evidence-based, participatory 

decision-support system for UPM in small and medium-sized cities. It consists of (1) an 

urban data analytics toolbox, (2) a methodology to use urban data analytics in multi-actor 

UPM, (3) a virtual marketplace of ICT solutions with urban applications. SmartCEPS is 

a multi-stakeholder service actively involving municipalities, technology suppliers, 

citizens, sectoral urban specialists, and generalist consultants – with the business model 

being training and supplying these generalist consultants. This paper presents the 

management, particularly the organizational challenges of an application of an innovative 

data-driven urban planning service and methodology that involves the orchestration of a 

wide range of urban stakeholders. 



84 

The research has three distinct phases. As a first step, an extensive literature review was 

undertaken to identify challenges of SC transition, regarding (1) multi-stakeholder 

ecosystems, (2) data-driven applications, (3) knowledge-intensive innovative services, 

and (4) urban planning. Key ideas were revealed during an inductive category 

development procedure (Mayring, 2000). After processing about 50% of selected papers, 

revision of categories and pre-validation of findings begun in the next phase. Three 

separate focus group sessions were conducted, with a selected group of experts, from the 

three most essential stakeholder categories: city managers, urban planning professionals, 

and technology suppliers. These events aimed to validate, check the reliability, and 

formulate new categories of organizational challenges. They were semi-structured to 

allow the identification of additional concepts. Next, information gathered in these events 

was processed, parallel with the remaining literature, and findings were incorporated into 

the category development task. 

After the categories were finalized, organizational barriers were distributed to their 

respective stakeholder groups, which served as a problem space for designing the 

organizational framework of SmartCEPS. Finally, the design decisions in the 

corresponding solution space were validated in follow-up focus groups, and the proposed 

organizational concept has been revised accordingly. 

3.5 Results 

Organizational barriers manifest differently among the three main stakeholders involved: 

(1) public, (2) private and (3) professional, while some (4) general barriers are not unique 

to any of them. Tables 4–7 summarize the organizational barriers to SC transition. 

3.5.1 Public organizational barriers 

In this paper, we partly adopt the stakeholder classification of Ruhlandt (Ruhlandt, 2018), 

including public, private, academic, and civic. Public stakeholders are described as 

“institutions”, “public subject”, “government agencies”, “political leadership and 

administrative proponents” in the literature. Category development process identified that 

public organizational barriers fall into the following groups: Management, Power & 

influence, Networks, and Innovation. 

In governance, the capacity to adapt and integrate is mentioned to be a critical barrier to 

the SC transition. Given the volatility of the SC market and urban pressures in general, 

the need for dynamic control mechanisms is accentuated (O’Reilly and Tushman, 2008). 
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The current practice in Europe is characterized by weak convergence and integration 

mechanism among interventions, a failure to realize the added value offered by 

coordination of resources and from the joint efforts of stakeholders (Praharaj, Han, and 

Hawken, 2018). Both barriers are connected to an authoritative governance approach 

which fails to enable knowledge, resource, and responsibility pooling (Sørensen and 

Torfing, 2018). According to interviewed city managers, such approach also results in 

trading evidence-based planning with political struggles when resources are constrained, 

which leads to inertia against any public innovation both in the leadership and down the 

chain of command. The lack of collaborative governance and planning is seen as a critical 

obstacle to an SC-ready level of adaptive and integrative capacity. 

Incapable organizational structures hinder the SC transition. Despite the high relevance, 

there were participants from all stakeholder groups, who expressed concerns about the 

viability of their respective organizational background, to be able to address all the needs 

of SC transition. Especially the ‘old’ structure of city governance that operates in these 

“byzantine labyrinth” of silos, requires cross-organizational management. Roles and 

responsibilities must be clearly defined in the case of external and internal transactions as 

well. Again, a non-technological, but management and planning problem was identified 

as a problem for the transition. Without cross-departmental governance, collaboration 

with various stakeholders cannot be guaranteed (Whyte et al., 2014). It is also a vital 

issue, mentioned by city managers, that their processes are slow and inefficient, due to 

the lack of inter-departmental connections. 

Furthermore, SC project and developments usually realized in a multi-collaborative 

(open) environments, where the roles and responsibilities of city managers are 

challenging to determine (Angelidou, 2014). These difficulties can include their position 

or even their authority. Some practitioners from technology provider companies 

mentioned that in many cases, negotiations fail because they do not meet with the right 

person who is qualified to understand the subject matter but also has the authority to make 

decisions. In other cases, city managers are afraid to decide on specific issues because of 

a risk aversive culture inherent in the public sector (Sørensen and Torfing, 2018). 

The threat to power and influence is also an often-mentioned factor across different 

groups. It is also a general hindering factor for organizations that face changes and resist 

them. Some stakeholders or departments might play a more prominent role in the 

transition, while others’ are excluded or oppressed. Participants perceive that there are 
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beneficiaries but also disadvantages, which can cause stress in and in-between 

organizations. That is an excellent reason to adopt an inclusive and participative SC 

design. Otherwise, the particular power dynamics of longstanding stakeholders are 

invoked, causing tensions in the city, inevitably hindering SC development. 

Inability to properly engage stakeholders is a distinct category of organizational barriers. 

It is the responsibility of SC developers to design and implement meaningful public-

private partnerships, which will function as a sustainable ecosystem (Vanolo, 2014). They 

have to take the role of stakeholder leadership, because they are the most credible actor, 

with legitimacy. Engagement of relevant ecosystem participants is a very challenging task 

because they must be provided with viable incentives to stimulate them. In most SC 

investments and development processes, practitioners feel as if there are always important 

actors who are not at the table. There is a knowledge gap among relevant actors. This 

collaborative thinking is also real for the co-initiation of participatory processes (Daniell 

et al., 2010). If SC transition is not co-initiated from the bottom-up, it is met with 

resistance or indifference (Sørensen and Torfing, 2018). SC success is very vulnerable to 

the degree of public engagement. The knowledge gaps above have spillover effects on 

the collaboration as well. Beside others, civic engagement is of the highest importance in 

SC development. Despite its perceived importance, citizen involvement is still not an 

integral part of the practice. There are several platform-based ICT solutions for this 

challenge – i.e., Citizen Relationship Management (CRM), Knowledge Hub, but 

currently, they are not appropriately informed, have no agency in decision-making, and 

treated mostly as sources of information at best (crowdsensing). 

Another critical category in public services is connected to innovation. One significant 

capability of public actors in SC transition is to combine the innovativeness of a diverse 

group of stakeholders, through partnerships. The resulting interactions will be the source 

of creativity and novel solutions (Anttiroiko, 2016). Urban openness degree enables a 

user (citizen)-driven innovation in existing and new services. Similarly, to governance 

barriers, there is an utmost need for multi-stakeholder management. Table 4 below 

collects the identified public barriers. 

 

Table 4 Public Organizational Barriers 

Public Organizational Barriers 
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Management Power & influence Networks Innovation 

Lack of coordination 

mechanisms 

Authoritative strategic 

approaches 

Lack of horizontal 

integration (functional 

silos) 

Conflict of 

Interests 

Power 

asymmetries 

Resistance to 

change 

Underperforming 

collaborative 

design 

Insufficient 

collaborative 

capabilities  

Lack of co-

initiation 

No mutual learning and 

knowledge diffusion 

practices 

Lack of innovation 

capabilities 

Closed organizational 

design 

Inadequate learning from 

peer cities 

 

3.5.2 Private organizational barriers 

Private organizations are mostly described as firms and enterprises, but also industry, or 

market (Ruhlandt, 2018). Many ‘general' organizational barriers identified in the case of 

public and professional actors are also recognizable in this group. It is challenging for 

companies to align their value-creating processes into the SC transition context. As 

mentioned before, the immaturity and complexity of the concept force ventures to focus 

on particular domains of SC within their preexisting competencies, they while they lack 

a holistic view, and the capacity to thrive with such a context-dependent value offering 

as smart cities. Both the literature and the city manager focus group identified technology 

push from companies (Angelidou, 2015). Today, cities and technology providers do not 

speak a common language regarding technology and social outcomes of SC 

developments. There is a massive gap between vision and implementations, causing stress 

between the two actors (Bibri, 2018). 

Furthermore, sales processes are not efficient because of different organizational 

structures. Private organizations - despite the high expectations – are still exploring the 

market, accumulating investments, and expect high growth in the future. Vendors claim 

that advanced and sophisticated technologies are inadequate to gain user satisfaction in 

realistic SC environments. In an unstandardized market, where individual cases require a 

high-level specification, successful implementation of tech solutions is very challenging, 

particularly the design, optimization, and requirement checks. 

Another significant organizational barrier is related to collaboration, knowledge 

diffusion, and innovation. Competitive strategies of the private sector result in wasted 
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resources on rivalry and conflicts, but which is more critical, limited exchange of 

knowledge (Sørensen and Torfing, 2018). Considering the complexity of urban 

challenges and requirements, the absence of mutual learning jeopardize the highly desired 

innovation capabilities. Ad-hoc approaches are present in case of private actors as well. 

They deploy technologies and solutions that become available with technological 

advancement, but without an adequately demonstrated customer need and value 

proposition. Table 5 below sums up the identified private organizational barriers. 

Table 5 Private Organizational Barriers 

Private Organizational Barriers 

Competitive drive Innovation & Technology 

−Product focus over needs 

− Biased assessments 

− Closed innovation process 

− Applicability over real needs 

Distortions between technology push and application pull results in a mismatch between 

supply and demand. The imbalance is partly because of the difficulty to articulate SC 

expectations in terms of product specification (Bukovszki, Apró, Khoja, Essig, and Reith, 

2019). Suppliers also find it challenging to create new products and services for specific 

city needs, as they are more inclined to work with their existing portfolios. They 

experience considerable tension between standardization and customization because there 

are trade-offs between these two categories: cities require solutions that are entirely based 

on their local particularities, but firms want to commercialize efficiently scalable 

products. In the case of private and professional groups, there is an ‘oversupply' because 

supplier driven SC frameworks are designed around the products and services offered by 

the issuing companies. 

3.5.3 Professional organizational barriers 

Private organizations are mostly described as universities and research bodies in the 

literature (Ruhlandt, 2018). Practitioners – i.e., consultants may also be treated in this 

category. Many organizational barriers of professional actors are related to knowledge 

diffusion and capabilities. Until now, there is no common understanding of the SC 

concept, which makes the interpretation and practical intervention challenging for firms. 

Results of the focus group with professionals also confirm this status, showing that SC is 

a fuzzy concept; everyone sees a different meaning in it. The interpretation of smart cities 

today is a capability that requires immersive knowledge. Otherwise, the adverse effects – 

i.e., technology dependence, exclusion of social impacts will prevail (Yigitcanlar et al., 
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2018). UPM is interdisciplinary, and SC frameworks either represent a single dimension, 

field, discipline, or they become too vague when trying to be holistic (Bibri and Krogstie, 

2017b; Sabatini-Marques, da Costa, Chang, Yigitcanlar, and Selig, 2018). Furthermore, 

SC development is still treated as an outcome, not as a planning process. Table 6 below 

collects the identified professional organizational barriers. 

Table 6 Professional Organizational Barriers 

Professional Organizational Barriers 

Dissension Collaboration Operational 

− Biased assessments Disciplinary 
complexity & immaturity 

− Fragmented knowledge 
generation 

− Biased interpretations 

− Closed innovation 
process 

− Applicability over real 
needs 

− Lack of actionable outputs 

− Missing practice-oriented 
qualifications 

− Focus only on outcomes 

 

Similarly, to public organizational barriers, resistant to change is also a phenomenon 

among professional stakeholders’ group. During the focus group session, they were 

conflicted with data-driven planning approach, opposing their current practice. In 

academic publications, there is a myriad of SC indicator systems. Problem is with their 

practical usability, the difficulty of transposing theory to practice. They provide good 

descriptions, but no executable programs (Mori and Christodoulou, 2012). This challenge 

is an organizational barrier because relevant actors work independently. Horizontal action 

among practitioners is desired. Focus group participant also expressed that SC 

frameworks choose between offering comparability and accuracy, since adding more and 

more contextual information is needed during the planning process (standardization and 

customization conundrum) (Bukovszki et al., 2019). Another issue is ad-hoc approaches, 

which is closely related to the lack of inter-organizational collaboration and meaningful 

engagement of stakeholders. Ad-hoc approaches make it risky to correctly identify and 

select interventions that can deliver the desired complex socio-spatial outcomes. Table 7 

below summarizes the identified generic barriers. 
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Table 7 Generic Organizational Barriers 

Generic Organizational Barriers 

Management Cultural 

− Too large number heterogeneous of actors 

− Interdependencies (system complexity) 

− Communication channels (information flow) 

− Divergent value perspectives 

−Different frames of reference 

−Different mindset 

 

3.6 Discussion of a Proposed Model: Urban Planning Platform 

In this chapter, we are going to describe our proposed model and how it can address the 

previously identified organizational barriers. The diversity of stakeholders and 

technological solutions require new models of cooperation to parallel regulate urban 

actors by governance but provide an innovative, evolving environment at the same time. 

The authors argue that the SC transition has a fundamentally a disruptive nature, 

transforming existing markets and conventional organizational or business structures, 

which will eventually create new public- and technology management models. In such an 

environment, the knowledge-intensive digital transformation of cities requires open 

innovation models - with particular attention to the inflows and outflows of knowledge 

(Chesbrough and Brunswicker, 2014) – because of the challenges posed by the unique 

urban features, multi-collaborative environments, and immaturity of the market. The 

proposed model is a platform that facilitates an open innovation network, with a 

Community of Innovation (CoI) (M. Lim and Ong, 2019) and Technology Matchmaking 

mechanism. The adoption of platform thinking to urbanism and particularly smart cities 

is getting more and more attention in the literature, as a solution for participatory 

innovation (Anttiroiko, 2016), mediating public-private partnerships (van der Graaf and 

Ballon, 2019), or delivering services (Rajakallio, Cuthbertson, Pulkka, and Junnila, 

2018). Platforms contend the linearity of existing SC developments, facilitating space for 

interdependencies, increasingly dominating the urban landscape. Platform-based 

ecosystems, as demonstrated in the, e.g., high tech industry that they are capable of 

orchestrating a diverse group of innovative actors towards a common goal with a set of 

rules and incentives, surpassing the traditional organizational boundaries (Gawer and 

Cusumano, 2014). The SmartCEPS urban planning platform incorporates the design and 

value creation logic of platforms. 
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3.6.1 Platform attributes 

The SmartCEPS platform architecture is nested, comprising of two layers. The first layer 

would function for UPM. It is a discourse in a network of stakeholders, municipal admin, 

specialist professionals, solution providers, data-producing infrastructure, and peer cities. 

Orchestration and leadership of the ecosystem would be carried out by a certified 

consultant network, with a lean project management approach, meaning with early and 

persistent user-oversight minimizing waste. The second layer would be an urban 

information system, continuously developed by a discourse in a network of urban 

professionals. This layer would be a cooperative platform, which is managed and 

improved by the SmartCEPS consultant community through the platform’s infrastructure. 

This second layer hosts content creation and curation for the analytic tools supporting 

multi-actor collaboration on the first layer, which would enable a procedure where new 

technological solutions and concepts evolve from bottom-up collaborations among 

various stakeholders. Monitoring of urban performance and correcting deviations from 

urban planning goals makes it possible for a city-level cybernetic control (Carver and 

Scheier, 2012). Figure 9 below illustrates the layers of the platform architecture. 

 

Figure 8 SmartCEPS Platform Layers (Source: own edition) 

The first layer facilitates the core interaction of transacting urban performance data that 

is generated by the city assessment framework. Key actors are consultants, a community 

of certified professionals, city managers, who initiate joining the platform, civic 

community, participating in whole of the process and technology suppliers, who 

contribute to the materialization of the proposed solutions. Knowledge is exchanged 

among actors to collaboratively (1) diagnose city problems and define strategic priorities 

(2) propose and select policy and urban development (3) invest in SC applications of ICT 

solutions. The principal value proposition of the platform is solving the organizational 

barriers by translating different actor frames of reference to a standardized data model 
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and vice versa. As this value depends on the accuracy of underlying models, the 

SmartCEPS consultants are incentivized to actively contribute to the second layer, which 

in this sense is an open innovation platform. More accurate diagnostic, predictive models, 

references, increasingly sophisticated methods to transfer contextual information to 

global models boost both the individual and collective value of the consultants. Figure 10 

below is intended to explain the multi-collaborative and multi-level characteristic of the 

proposed model. 

 

 

Figure 9 High-level platform architecture with stakeholder relations 

SmartCEPS Urban Planning Platform adopts conditions for value creation in the 

following way: 

 Modularity: the proposed model consists of self-functional components that are 

separately upgradable, contributing to the adaptability of the system. Modules are 

the (a) Consultancy network, which is a community of certified SC professionals, 

who are bounded by shared frames of references; (b) Virtual Marketplace that is 

an expanding network of technology provider firms; (c) urban analytics toolset, 

which facilitates a common ‘language’ to communicate urban problems in-

between multiple stakeholders, and to be evolved by the community. 

 Customizable standardization: the platform is using common standards to 

assess cities, formulate action plans, and initiate action in practice, based on the 

analytics and translation of urban performance data. However, the more in-depth 

data content is built up iteratively by UPM stakeholders during the planning 

process, ensuring customizability. 
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 Complementarity: complementarity manifests in both actions and technical 

systems as well. First, consultants work together with public administration and 

professionals to design interventions that are co-initiated and validated by 

citizens, which are realized by private companies. Second, from the technical 

system point of view, city assessments provide each city an ‘algorithm', a set of 

data that define the city, which translates to the Virtual Marketplace in the form 

of interventions. 

 Connectivity: coordination and management of each module and the stakeholders 

are assigned to city dedicated consultants who act as ‘conductors’, or community 

managers of the urban planning ecosystem. Inputs and outputs are all shared and 

accessible by users on the SmartCEPS platform infrastructure. System 

components are connected in an integrative way. 

3.6.2 Overcoming organizational barriers 

Public organizational barriers: The ecosystem creation is in the heart of the proposed 

model, where new channels are established, through a common language to cooperatively 

initiate solutions, implement existing products/services and capitalize on the competences 

in the local ecosystem. The consultants provide management in the process, following 

municipality goals. They take multiple roles – e.g., promoting the network, managing the 

community, enabling knowledge flows. They act as conductors of the discourse, 

encompassing specialists, municipal managers, civic communities, and other 

stakeholders. Consultants are trained to use and interpret data and analytics to evolve and 

expand this discourse. UPM platform layer establishes new connections in the 

departmental and stakeholder network. Responsibilities are assigned in the design 

process, and consultants provide leadership, capacities, and bridge knowledge gaps. The 

platform facilitates the creation and accessibility of continuous feedback from the 

consulting community on the interactions, synergies, contextual factors, impacts of urban 

development and policy recommendations, in a shared urban performance architecture, 

which ensures the integrative nature of the platform. Figure 11 visualizes the identified 

challenges and the offered solutions of the platform in the public sector. 
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Figure 10 Design features overcoming public barriers 

Collaboration and co-initiation are ensured by step-by-step methodology, identifying 

crucial multi-stakeholder decision points, modules to outline stakeholder impacts and to 

involve relevant stakeholders. Through the information system reference projects are 

linked to context, goals, city performance. They are described with a universal language 

and shared underlying data. Latent city relationships – i.e., similarity, complementarity 

can be defined because of continuous monitoring with a shared reference frame and 

underlying data, operated by a network of consultant professionals. 

Private organizational barriers: the Virtual Marketplace (VM) module of the platform is 

intended to resolve the tension between the technology push and application pull forces, 

providing a convenient, yet efficient forum for companies to register their products or 

solutions, directly linked to the potential impact on the cities' algorithms – meaning the 

quantified effect of the solutions. Mediation creates matchmaking between cities and 

companies, in a way that the platform translates problems and needs into solution 

(innovation) requests, decomposing them into specific impact measures. These indicators 

transcribe to specific technical descriptions, disseminating requests through the network. 

VM enables a more accurate presentation of products and services in terms of urban 

performance, while the consultant network specifies city needs in term of technology 

solutions. Figure 12 illustrates the identified challenges and the offered solutions of the 

platform in the private sector. 
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Figure 11 Design features overcoming private barriers 

Professional barriers: the SmartCEPS platform is centred on urban performance, 

translated to different actors’ perspectives by common standards and modules. Discourse 

is not running on obscure conceptualizations and inauthentic approaches, but on 

performance-based analytics that increases transparency. Platform modules support data 

analytics in an open innovation framework, continuously peer-reviewed, updated, and 

developed by a wide range of dedicated professionals. Mutual learning incentivized by 

providing an integrative and scalable, yet city-specific service model, that is globally 

transferable. The urban information system module is gradually customized during the 

planning process from global standards maintained by a community of consultants. 

Protocols to integrate consultant feedback into different layers of standards - i.e., global, 

context-bound, city-specific. Figure 13 illustrates the identified challenges and the offered 

solutions of the platform in the professional-academic sector. 

 
Figure 12 Design features overcoming professional barriers 

Generic barriers: VM module address interoperability issues, and in the planning process, 

additional costs of possible incompatibilities are considered. Different levels of the 

assessment provide flexibility in a data-scarce and information divided environment. 

Missing or insufficient values are imputed. The dedicated consultants individually 

address the peculiarities of the local data environment. Organizational and cultural 

differences are aligned by using urban data and analytics to support inter-stakeholder 

discourse, which is the core competence of SmartCEPS consultants. Methodologies and 

tools to translate among frames of reference are added to the system and are continuously 
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developed by the consultants. Figure 14 illustrates the identified challenges and the 

offered solutions that are non-specific to any target groups. 

 
Figure 13 Design features overcoming generic barriers 

3.7 Conclusion 

The platform framework is shown to be a viable organizational model for SC transition 

because such a transformation is reliant on long-term, cross-cutting, and cross-sectoral 

collaboration. In the design study, this is achieved by positioning SC transition as a 

continuous self-reinforcing protocol for the day-to-day process of UPM. 

SmartCEPS is a nested platform for collaborative planning on the first layer, and the 

continuous evolution of underlying methods and models on the second layer. The 

backbone of the first layer is the translation of stakeholder frames of reference to a 

standardized, open-ended, dynamic model of urban performance, which allows for more 

transparent participation at lower transaction costs. The second layer creates a plus-sum 

game to continuously evolve and adapt the supporting tools for UPM, by pooling the 

value proposition of professionals while rewarding active contributors, thus for the first 

layer. It is notable, however, that the SmartCEPS design is limited in addressing increased 

data security needs (due to more interactions), it has a high entry barrier for many 

stakeholders to participate, and is disruptive to conventional deliberative processes – all 

of which are consequences of a collaborative UPM process. 

The SmartCEPS project will continue with demonstrating its design in real-life 

experiments, but further research will be needed to expand on the trade-offs and minimal 

entry criteria of a platform-based UPM. 

 

3.8 Chapter takeaway for the dissertation argument 

This chapter advances the dissertation argument by demonstrating that the barriers of 

smart city transition are not only external constraints or contextual disadvantages, but are 
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also embedded in the organizational forms through which urban digitalization is currently 

pursued. If Chapter 2 established that medium-sized cities face knowledge gaps, data 

limitations, vendor dependence, weak standards, and structural asymmetries, the present 

chapter shows why many of these barriers persist even when cities attempt to act: 

conventional organizational models are often too fragmented, too hierarchical, too closed, 

and too weakly integrated to support the complexity of smart city transition. In the logic 

of the dissertation, this is a crucial step forward. The dissertation does not merely ask 

what prevents cities from becoming smart; it asks how cities become smart in practice, 

and this chapter shows that organizational design is one of the central mechanisms 

through which that process is either enabled or blocked. 

The chapter’s main dissertation-level contribution is therefore to shift the analysis from a 

broad diagnosis of barriers to a more specific explanation rooted in organizational and 

governance arrangements. The article begins from the observation that digitalization in 

cities has been slower than expected to deliver meaningful impacts, despite the 

proliferation of frameworks, methodologies, and technological solutions. It argues that 

this is partly because smart city transition is characterized by sociotechnical scalability 

problems, systemic complexity, and procedural difficulties, and that these challenges 

cannot be solved through technological innovation alone. Instead, they require 

organizational structures capable of handling multi-actor interaction, coordination across 

silos, data-driven urban planning, and the continual translation of different stakeholder 

perspectives into implementable decisions. This insight directly supports one of the 

dissertation’s central claims: smart city development is not primarily an engineering 

problem, but a governance and organizational problem expressed through urban 

digitalization. 

A second major contribution of the chapter is that it makes the dissertation’s governance 

argument much more concrete. In Chapter 1, governance and organizational design were 

identified as key mediating dimensions between context and implementation. This 

chapter now shows what those mediating dimensions consist of in practice. The article 

identifies public organizational barriers such as lack of coordination mechanisms, 

authoritative strategic approaches, functional silos, conflict of interests, power 

asymmetries, underperforming collaborative design, insufficient collaborative 

capabilities, lack of co-initiation, and weak innovation capabilities. It also identifies 

private-sector barriers such as product focus over needs, biased assessments, closed 
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innovation processes, and weak alignment between technology supply and urban demand, 

as well as professional barriers including fragmented knowledge generation, biased 

interpretations, lack of actionable outputs, and the continuing treatment of smart city 

development as an outcome rather than a planning process. Generic barriers such as 

system complexity, heterogeneous actors, information-flow difficulties, divergent value 

perspectives, and different frames of reference further reinforce the conclusion that the 

challenge is deeply organizational and inter-organizational. 

These findings are important at the dissertation level because they show that the transition 

toward smart city development is hindered not by one organizational flaw, but by an 

interconnected set of institutional deficiencies. Public organizations struggle with 

integration and collaborative capacity; private actors struggle with technology push, 

closed innovation, and the standardization-customization tension; professional actors 

struggle with conceptual fragmentation and weak translatability into practice. The 

dissertation argument benefits from this because it becomes possible to interpret later 

city-level findings not as isolated local peculiarities, but as expressions of more general 

organizational pathologies in smart city transition. When later chapters analyse strategic 

orientation, activity portfolios, and stakeholder networks in Budapest and Debrecen, they 

do so against a background already clarified here: smart city implementation unfolds 

through organizational environments that may systematically favour fragmentation, 

asymmetry, and top-down control over genuinely collaborative and adaptive governance. 

A further major contribution of the chapter is that it does not stop at diagnosis. Unlike 

Chapter 2, whose main role was problem formulation, this chapter offers a constructive 

design response in the form of the SmartCEPS platform model. This makes it one of the 

most distinctive studies in the dissertation. The chapter argues that the disruptive and 

knowledge-intensive nature of smart city transition requires open innovation models and 

collaborative platform thinking rather than conventional linear arrangements. The 

proposed SmartCEPS platform is explicitly designed as a nested structure: a first layer 

for collaborative urban planning and management among city managers, citizens, 

specialists, consultants, and technology suppliers, and a second layer for the continuous 

development of the underlying urban information system and methods by a community 

of urban professionals. Its value proposition lies in translating the frames of reference of 

different actors into a shared, standardized but adaptable urban performance model, 
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thereby lowering transaction costs and improving transparency, coordination, and 

learning. 

For the dissertation, the significance of SmartCEPS is not that it offers a final universal 

blueprint for all cities. Rather, its importance lies in showing what kind of organizational 

logic the dissertation sees as more promising for smart city transition. The model 

embodies several principles that recur throughout the wider dissertation: collaboration 

instead of isolated action, integrative coordination instead of siloed management, open 

innovation instead of closed organizational boundaries, and contextualized but 

comparable planning instead of ad hoc interventions. It is especially notable that the 

model attempts to address both public and private barriers through platform design, 

consultant-mediated orchestration, shared standards, and iterative learning. In this 

respect, the chapter strengthens the dissertation’s general proposition that smart city 

development becomes more coherent and publicly valuable when cities move beyond 

narrow, technology-led, supplier-driven implementation logics toward more integrated 

governance and organizational arrangements. 

At the same time, the chapter is analytically valuable because it does not present the 

proposed model uncritically. The conclusion acknowledges that the SmartCEPS design 

also has limitations, including increased data-security needs, relatively high entry barriers 

for participation, and its potentially disruptive relationship to conventional deliberative 

processes. This strengthens the dissertation argument rather than weakening it. It suggests 

that organizational innovation in smart city transition is itself politically and 

institutionally consequential. More collaborative, platform-based models may promise 

better coordination and learning, but they also alter power relations, participation 

requirements, and operating routines. This is an important point for the dissertation as a 

whole, because it anticipates the later focus on stakeholder structures and governance 

bundles. Organizational solutions are not neutral technical fixes; they reshape the 

ecosystem of urban development itself. 

In relation to the overall dissertation, this chapter therefore performs three connected 

functions. First, it deepens the diagnosis of smart city barriers by demonstrating their 

specifically organizational character. Second, it introduces a design-oriented response 

that clarifies what kinds of collaborative arrangements may better support urban 

digitalization. Third, it sharpens the dissertation’s theoretical orientation by positioning 

governance and organizational design as central mediating mechanisms between context 
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and implementation. These functions make Chapter 3 far more than a standalone article 

on urban digitalization. It becomes the dissertation’s main organizational-design chapter 

and the key bridge between structural barriers and the more explicit analysis of strategic 

content, city trajectories, and governance models in the later chapters. 

The link to Chapter 4 is particularly important. While Chapters 2 and 3 together establish 

why smart city transition is difficult and how organizational arrangements may respond 

to those difficulties, they still focus mainly on constraints and institutional design. 

Chapter 4 broadens the analysis by asking what cities are actually trying to achieve 

through smart city development. In other words, once the dissertation has shown that 

smart city transition depends on organizational and governance conditions, it must also 

examine the strategic substance of that transition. The next chapter therefore turns from 

barriers and organizational models to value propositions and activity portfolios. It asks 

how cities’ smart city activities reflect anticipated benefits and development logics. This 

transition is analytically necessary: if Chapter 3 explains how smart city transition might 

be better organized, Chapter 4 asks toward what kinds of outcomes and benefit structures 

those organizational efforts are directed. 

In sum, the present chapter advances the dissertation argument by showing that the 

practical realization of smart city development depends on organizational architectures 

capable of handling complexity, participation, coordination, and learning. Its main 

contribution is to move the dissertation from problem diagnosis to organizational 

explanation and constructive model building. It demonstrates that smart city transition 

cannot be meaningfully understood without examining how urban actors are organized, 

how collaboration is structured, and how knowledge and decision-making are translated 

across institutional boundaries. With this, the dissertation is ready to move from the 

organizational conditions of smart city transition to the comparative analysis of the 

strategic benefits embedded in smart city activity portfolios. 
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4. The Many Faces of the Smart City: Differing Value Propositions in 
the Activity Portfolios of Nine Cities 
 

4.1 Chapter preface 
This chapter appears at this point in the dissertation because it extends the analysis from 

barriers and organizational conditions to the strategic substance and anticipated 

benefits of smart city development. Chapters 2 and 3 established that smart city transition 

is constrained by structural, institutional, and organizational problems, and that more 

collaborative organizational arrangements may be necessary to address them. The present 

chapter adds the next essential layer to the dissertation argument by asking a different 

question: beyond barriers and organizational form, what are cities actually trying to 

achieve through smart city development, and how are those intended benefits 

reflected in their activity portfolios? 

The study is particularly important here because it provides the dissertation’s main 

comparative portfolio perspective. Whereas the previous two chapters focused 

primarily on why smart city development is difficult and how urban digitalization might 

be better organized, this chapter turns to the distribution of value propositions across 

smart city initiatives. It begins from the observation that, although the strategic principles 

of smart city development have been widely discussed, there are still relatively few 

studies examining what beneficial outcomes cities anticipate from smart city 

developments and how these are represented in implemented activities. The article 

therefore seeks to establish a stronger connection between smart city theory and practical 

implementation by deconstructing the anticipated benefits of smart city activities and 

analysing their presence across the portfolios of nine cities. 

Its placement is also justified by the role it plays in the dissertation’s cumulative logic. 

Chapters 2 and 3 show that smart city development is shaped by barriers and 

organizational arrangements; Chapter 4 shows that it is also shaped by the kinds of 

benefits and development logics cities prioritize. This broadens the dissertation’s 

analytical frame in an important way. Smart city trajectories cannot be understood only 

by asking whether cities have the right organizational model or whether they face strong 

barriers. They must also be understood by examining how cities interpret the purpose of 

smart development itself, whether through efficiency, quality of life, stakeholder 
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engagement, inclusion, connectivity, knowledge creation, cost reduction, scalability, or 

environmental impact. In this sense, the chapter contributes directly to the dissertation’s 

effort to explain not only the conditions of becoming smart, but also the differing 

directions that smart city development may take in practice. 

The chapter also functions as a bridge between the earlier organizational chapters and the 

later case-study chapters. By identifying value proposition components and showing how 

smart city activities can be grouped and compared on that basis, it creates a conceptual 

and empirical basis for interpreting the later city cases. In Chapter 5, when Budapest’s 

trajectory is examined through the strategic dichotomies, and in Chapter 6, when 

Debrecen’s smart city development is analysed through projects and stakeholder 

networks, the present chapter provides an important interpretive background: cities differ 

not only in governance style and organizational structure, but also in the anticipated 

benefits embedded in their activity portfolios. The comparative patterns identified here 

therefore help explain what later appears in the Hungarian cases as strategic selectivity, 

imbalance, or emphasis. 

At the dissertation level, this chapter contributes most strongly to the part of the 

overarching research question concerned with activity portfolios and public-value 

orientation. It shows that smart city development can be analysed through the 

distribution of anticipated benefits across concrete urban activities, and that these benefit 

structures differ substantially across cities and periods. For this reason, the chapter should 

be read as the dissertation’s value-proposition chapter: it demonstrates that smart city 

development is not only a matter of governance and organization, but also of what cities 

understand smartness to be for. 
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Doctoral candidate 

contribution 

The doctoral candidate was the lead author of the study and contributed 

substantially to the conceptualization of the research problem, the literature 

review on smart city value propositions, the construction and coding of the 

activity database, the comparative case analysis, the visualization of results, 

and the drafting of the manuscript. The candidate also played a leading role 

in the development of the analytical framework that deconstructed smart city 

activities into anticipated benefit components. The article’s credit statement 

identifies the doctoral candidate’s contribution as including 

conceptualization, data curation, original draft preparation, visualization, 

investigation, and software. 

Relation to 

dissertation research 

question 

This article addresses the dissertation’s overarching research question by 

examining how smart city ambitions are translated into concrete activity 

portfolios and what kinds of anticipated public benefits are embedded in 

those portfolios. It contributes to the dissertation by introducing the value-

proposition dimension of smart city development, showing that cities differ 

not only in governance arrangements or organizational conditions, but also 

in the strategic benefits they prioritize across their smart city activities. 

Editorial adaptation 

note 

The full text of the published article is reproduced in this dissertation as a 

core chapter of the article-based thesis. Only minor editorial adaptations 

have been made for dissertation integration, including formatting, chapter 

and figure numbering, citation harmonization, and alignment with the 

unified bibliography. No substantive changes have been made to the original 

scholarly argument, methodology, or findings. 

 

4.3 Introduction 

Ever since fundamental controversies were reported by Hollands (2008) in the smart city 

(SC) research, covering the period between 1990 and 2007, studies aiming for untangling 

the contradictory nature of the literature have been gaining ground in the scientific 

community. Mora et al. (2017); Mora et al. (2018) and Komninos and Mora (2018) 

unveiled the significant differences of SC research streams, by capturing four distinct 

dichotomies, present in scientific publications. Mora, Deakin, and Reid (2019) introduced 

a rigorous case-study based methodology to analyse SC developments. With their 

proposed research methodology framework, they tested and validated the four 
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dichotomies as the divergent strategic principle of SC development and tested their 

hypothesis in leading examples of cities (Mora, Deakin, Reid, and Angelidou, 2019). 

The purpose of this paper was to establish a better connection between the theory of SC 

and practical implementation. There are still misunderstandings and differing opinions 

about what a SC is (Kitchin, 2015; Komninos, 2011). Additionally, the implementation 

of smart city developments ought to be realized with strategic methods (Angelidou, 2015; 

Komninos, 2014; Mora and Bolici, 2016, 2017). The particularities of how these strategic 

principles should be considered are relatively well researched; however, there are only of 

few publications available on what beneficial outcomes cities are anticipating from SC 

developments, and how are they represented in their implemented activities. Moreover, 

the theory lacks empirical research.  

To address this knowledge gap, we investigate (1) what benefits are anticipated from SC 

developments; (2) how these benefits are present and distributed among SC activity 

portfolio of cities; (3) how SC activity portfolios and cities are categorized based on their 

anticipated benefits. To answer these questions, in this paper, we deconstruct the principle 

value proposition components - or in other words, anticipated benefits - of SC 

development activities, identifiable in the SC literature. Then, we analyse their presence 

in the activity portfolio of eight European and one North American examples of smart 

city development. To achieve this, we adopt a deductive-based multiple case study 

analysis, following the methodological research principles, introduced by Mora, Deakin, 

Reid, and Angelidou (2019). In the sampling procedure, we included six cases, reported 

by researchers as best practices, the excellence of SC practices. Other three samples are 

covered to a lesser extent in the literature, labelled as emerging excellence cases of SC 

development. 

The paper is structured accordingly. After this Introduction section, a comprehensive 

literature review follows, where the anticipated benefits of SC development activities are 

collected. Papers range from 1999 to 2020. The identified value proposition components 

are eventually used as a conceptual framework for the analysis. The next section explains 

the particularities of the case study methodology and reasoning for the sampling of the 

cities and their SC development activities. The Results section provides descriptive 

statistical data on the distribution of value proposition components, and other factors, that 

were considered in the analysis. Based on the identified anticipated benefits and temporal 

data, SC activities are categorized with cluster analysis, and the sampled cities are studied 



105 

with comparative analysis, considering different periods of the reported activities. The 

results are followed by the Discussion section, which outlines the conclusions resulting 

from the study. The last section explains limitations, validity of the results and future 

research directions. 

This paper may be useful to policymakers and urban managers, SC specialists involved 

in strategic planning processes, and mainly when designing portfolios of SC solutions for 

a city, benchmarking, and peer learning activities. Practitioners can gain insights to create 

development pathways for their SC strategies that fit their cultural context. 

4.4 Literature review and research framework 

This part of the paper reviews the literature on the anticipated benefits of SC activities, 

which will be the foundation of our empirical research. The emerging concepts serve as 

a structure for building the database to analyse in the next section. The adoption of a SC 

model promises advantages for decision-makers, including various benefits across the 

different urban subsystems. However, there are still differing opinions on what constitutes 

a smart city. We argue that SC, as a concept, can be better understood by deconstructing 

its value proposition components. This part of the study collects and classifies the most 

critical anticipated benefits of SC activities. Referring authors and definitions for each 

value proposition component are summarized in Table 8. 

4.4.1 Efficiency 

Ever since the SC concept emerged in global discussion, improved efficiency in cities has 

played a pivotal role in the discourse, assumed to be one of the most referred benefits. As 

Bibri and Krogstie (2017:191) point out, “a smart city represents essentially efficiency”. 

However, this is often considered as an exclusive trait, a compromise of an achievable 

outcome, promised by technology and its dealers (Söderström et al., 2014), which on the 

other hand is a key disadvantage (Angelidou, 2014). 

One of the earliest, and influential publication6 the “Vision of a Smart City” (Hall et al., 

2000:1) stresses the importance of efficiency, as one of three main factors of future cities, 

which are supposed to be “made safe, secure environmentally green, and efficient” and 

they shall be “models for efficiency” ultimately. Subsequently, it remains as a defining 

 
6 Most cited among pieces published around 2000, before the significant uptake of the topic in academia 

(568 and 321 citation as per Google Scholar ) 
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factor in further publications (Dodgson and Gann, 2011; Nam and Pardo, 2011a; 

Barrionuevo et al., 2012; Batty et al., 2012; Chourabi et al., 2012; Vanolo, 2014). Another 

early study argues that the inherent economic excellence of competitiveness implicitly 

“cause benefits to the public. In terms of time, effort and cost, there are numerous 

instances of efficiency” (Mahizhnan, 1999:17). 

Based on our review, that majority of researchers have considered the efficiency gain 

potential of technology and particularly ICT on hard infrastructure (Caragliu et al., 2011; 

Desdemoustier et al., 2019; Lombardi et al., 2012). In parallel, studies also highlighted 

“soft” factors, referred to the political and social efficiencies, covering the topic of the 

efficient government and its services to the public. 

Regarding hard infrastructure or physical capital, researchers draw our attention to an 

idealized efficiency gain (also referred as optimization), caused by the increased 

interconnectedness and interactions of city systems (“system of systems”), which is 

claimed to be superior, in contrast to alleged existing inefficiencies (Dirks and Keeling, 

2009; Dirks et al., 2010; Washburn et al., 2010; Nam and Pardo, 2011b). From this 

perspective, smartness can also be interpreted as a new level of efficiency by the 

integration of public and private systems into the aforementioned ‘system-of-systems’ 

(Naphade et al., 2011). In their analysis of SC performance, Giffinger et al. (2007) 

primarily associate the term with environmental sustainability and resource 

management.7 A great deal of previous research on SC models has focused mainly on 

energy efficiency (Deakin and Reid, 2018; Lazaroiu and Roscia, 2012). This research 

stream is labelled as “European Path: Smart City for a Low-Carbon Economy” by Mora 

et al. (2018)., which organizes studies around this subject. 

Parallelly, from a knowledge communication and social capital perspective, Komninos 

(2006) suggests that cities may be able to carry out “knowledge work”, utilizing effective 

education and training for the local workforce, and effective marketing that attracts new, 

desirable employers. Hollands (2008) claims that besides economic, there is political 

efficiency that is also a key outcome of “networked infrastructure”. Therefore, Hollands 

extended the understanding of efficiency to far-reaching terms, directly connecting it with 

social and cultural development. In a narrower sense, highly efficient city governance and 

 

7 Efficient use of water and electricity, as Smart Environment indicators. 
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local policymaking (Kourtit and Nijkamp, 2012) became another critical issue, in the field 

of overall city management (Angelidou, 2015; Belanche et al., 2016; Hao et al., 2012) 

and public services (Almirall et al., 2016; Bakici et al., 2013). This extends to private 

services, affecting various stakeholders (Dameri and Rosenthal-Sabroux, 2014). 

Collectively, these studies outline a critical role for efficiency; however, the term is used 

in various instances that makes no clear interpretation. Readers might have the 

impression; it is merely an expletive to transcribe something that is superior. The specific 

cases are energy efficiency, environmental efficiency, transport efficiency (Debnath et 

al., 2014; Neirotti et al., 2014) resource efficiency (Fernandez-Anez et al., 2018), 

economic efficiency (Hollands, 2008), operational efficiency, infrastructure efficiency, 

data management efficiency, technology efficiency (Vanolo, 2014), information 

management efficiency, decision-making efficiency, service efficiency, political 

efficiency (Albino et al., 2015), institutional efficiency, design efficiency, mobility 

efficiency, and (urban) management efficiency (Bibri and Krogstie, 2017). 

4.4.2 Citizen (stakeholder) engagement 

The literature on community growth management has already highlighted the critical role 

of active citizen engagement (Porter, D.R., 1997). Despite the economic growth focus, 

stakeholder engagement soon became a topic of discussion, an alleged necessity for the 

successful transformation of smart cities. The reason for this is the need for developing 

social capital and smart communities, where stakeholders can meaningfully utilize ICT 

technologies in the smart city (Hollands, 2008). To achieve this, a growing construct of 

social relations, stake-holder partnerships and empowerment of communities are 

required, (e. g., citizen engagement (Dezi et al., 2018)), which create the ‘city 

intelligence’ (Komninos, 2011). Community engagement is also a key anticipated benefit, 

where a SC constitutes meaningful collaboration between various stakeholders – i.e. 

“public institutions, private sector, voluntary organizations, schools and citizens” (Nam 

and Pardo, 2011a:286) – through diverse channels in order to jointly tackle urban 

challenges (Batty et al., 2012). Co-creation or co-production of these solutions and 

services are also a key topic. With advancements in ICT, researchers and practitioners 

have argued that cities will be able to facilitate improved participation of communities 

and citizens, coupled with a shift in paradigm from the centralized silos of bureaucracy 

to a decentralized participative model, including platforms (Anttiroiko, 2016; Rajakallio 

et al., 2018). Almirall et al. (2016) describe this new form as platform-based governance, 
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where the city takes a role like technology platform owners, an orchestrator of different 

ecosystems – i.e. civic, digital, innovation. 

Giffinger et al. (2007) incorporates these traits to the ‘Smart People’ and ‘Smart 

Governance’ in their SC characteristics, while proposing the fundamental role of 

“independent and aware citizens” or “informed, educated, and participatory” as phrased 

by Chourabi et al. (2012). Be-sides social capital, others consider civic engagement as a 

domain of institutional capital, contributing to ‘city intelligence’ (Barrionuevo et al., 

2012). Caragliu et al. (2011) measure e-government by downloadable forms, as an 

indicator for citizens to interact with public administration, while Lombardi et al. (2012) 

use internet usage for interaction with public authorities. Aside citizen-government 

interactions, general, proactive stakeholder engagement (Bakici et al., 2013), particularly 

public-private interactions are crucial for the SC (Washburn et al., 2010; Gil-Garcia et 

al., 2015; Meijer and Bolívar, 2016), specifically for their strategies (Angelidou, 2014). 

The difficulties, cities face in engaging wide-ranging stakeholders, are recognized as 

potential pitfalls in developing SCs (Lam and Ma, 2019). 

Some have suggested that cities can only achieve ‘real’ smartness by integrating official 

city management with the democratic participation of its diverse stakeholders 

(Fernandez-Anez et al., 2018). The spheres of decision making and public or social 

services both required for the idealized Smart governance (Albino et al., 2015). Citizens 

may be able to address particular urban challenges if they systematically orchestrate their 

actions (van der Graaf and Ballon, 2019). Through digital solutions such as urban 

platforms, people can collaborate, co-create, and solve specific problems on their own. 

They can also act as sensors (crowd-sensing) for corporate or public bodies by, for 

example, reporting events or creating content. There are multiple channels for citizen 

engagement, including political decision-making (participatory governance), innovation, 

urban planning and design, or “problem-solving”. 

Trencher (2019) argued that second-generation smart city paradigms define the role of 

citizens as active contributors to problem-solving and planning, in contrast to the passive 

role of ‘users’ provided by the first generation, describing a higher level of engagement 

of citizens. Mora et al. (2018) found the most significant role of stakeholder engagement 

in the “Holistic Path: Digital, Intelligent, Smart” approach. 
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4.4.3 Quality of life 

Improving the quality of life of citizens is a central concept, and we assume it to be an 

ultimate goal of SC developments. Singapore’s first agency for exploiting IT stated that 

both economic excellence and Quality of Life (QoL) are their objective, the latter, 

particularly for the ordinary citizen. In their interpretation, QoL means a higher level of 

comfort, in the forms of lower costs, effort or time, which mainly comes from efficiency 

gains (Mahizhnan, 1999), showing a direct cause of QoL, by specific efficiency type of 

gains. The term is included in several definitions for the SC, as the desired outcome in 

cities (Giffinger et al., 2007; Chen, 2010; Caragliu et al., 2011; Thuzar (2011); Bakici et 

al., 2013; Anttiroiko, 2016). 

Previous studies have explored the relationships between social capital and QoL. Eger 

(2003) states that the higher QoL attracts employees in knowledge-intensive sectors. 

Shapiro (2006) analysis the relationship of “more educated population” and growth in 

QoL, and showing a high level of influence, besides productivity. Others also claim that 

QoL attracts knowledge-based population (Caragliu et al., 2011; Dirks et al., 2010). 

The services available for citizens largely determine QoL (Komninos, 2011). Giffinger et 

al. (2007) associate QoL with the Smart Living factor of the SC, which comprise – e.g. 

culture, health, housing, social cohesion. Similarly, Dirks and Keeling (2009) categorize 

QoL to one of the six core systems of a city - People - which is defined as “human and 

social networks”, and it comprises health, education and safety. They conclude that the 

performance of the core systems improves QoL, and consequently, social capital. One 

interpretation about this claim explains that better services presumably cause less stress, 

which improves QoL. Further research often considers it as a factor of “People” and 

“Living” in other SC frameworks (Belanche et al., 2016; Chourabi et al., 2012; 

Fietkiewicz and Stock, 2015; Neirotti et al., 2014). 

QoL studies show a renewed interest, with the emerge of “Science of Happiness”; 

however, this is a new field for urban research. There is a growing discussion on how to 

measure happiness, considering both subjective and objective approaches (Ballas, 2013). 

Robinson (2014) deconstructs QoL in cities through the Maslow’s (1954) hierarchy of 

needs framework but admits that various contextual factors influence citizen’s perception 

of QoL. 

The range of technological solutions available has often been questioned and criticized 

by researchers because these solutions fail to address this fundamental factor (Hollands, 
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2015; Thomas et al., 2016). A sole focus on efficiency could cause a less pronounced 

focus on societal aspects (Angelidou, 2014). The techno-led or holistic dichotomy 

identifies QoL, as a critical factor of tension between a market-oriented, and a human-

centric vision of SCs (Mora, Deakin, and Reid, 2019). 

4.4.4 Inclusion and equality 

Social Inclusion or (in)equality are becoming a vital element in the discourse. SC labelled 

initiatives were criticized for being only a variation of urban entrepreneurship, which 

begun to spread various attempts to characterize a more inclusive SC, by introducing a 

social justice component to the debate (Harvey, 2000). As discourse moved the concept 

to a more sustainable agenda, inclusiveness in urban environments became the desired 

outcome (Batty et al., 2012; Komninos, 2011; World Bank, 2016). Caragliu et al. (2011) 

highlight the aim of achieving social Inclusion, as a critical characteristic of SCs, in a 

sense, how equally different social classes benefit from urban technology. Neirotti et al. 

(2014:27) classifies this benefit as “Social inclusion and welfare”, within the “Soft 

domain” of their framework, focusing on reducing the barrier of social groups in social 

learning and participation processes. 

Growing social distance affects the number of interactions, the potential for knowledge-

sharing and creation, and trust in communities. The digital or technology divide is a 

specific issue that smart actions address by - e.g., providing access to technology or 

specific knowledge for all citizens. It is acknowledged, that technology per se opens up 

various divides, while the SC carries the promise of ending them. The SC should be 

anticipating and planning for both cases: “Efficiency must be balanced with equity.” 

(Batty et al., 2012:485). The target groups of these solutions are usually marginal, 

disadvantaged groups. These solutions are intended to reduce barriers for such groups, 

i.e. digital initiatives may provide better access to government for underprivileged 

citizens with a less powerful network of relationships with political figures (Nam and 

Pardo, 2014). 

Many SC frameworks define an inclusive society in the ‘smart people’ domain (Manville 

et al., 2014). Effectuating social Inclusion in European cities became an objective, 

declared by the Mission Board for Climate-neutral and Smart Cities of the European 

Union (European Commission, 2020). Social Inclusion appears to be a key expected 

benefit (Anttiroiko et al., 2014). However, others often criticize this for being 

fundamentally paradoxical and suggest that inequality is always present across various 
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dimensions (Hollands, 2008). While some SC actions are expected to contribute to social 

Inclusion, it is not excluded, that others amplify that divide. It is also shown that SC 

initiatives with potential inclusiveness might produce other inequalities (Beretta, 2018). 

Social Inclusion is understood in this study as an anticipated benefit of social equality, 

equitable urban growth, reduction of the divide between groups of the local population in 

terms of – e.g. education, wealth, and providing support for disadvantaged groups – e.g. 

assistance for disabled citizens. Actions that recognize inequalities and strive for greater 

social justice in the local population. 

4.4.5 Connectivity 

Cities are viewed as systems of networks, with an unprecedented scale of 

interdependencies (Batty et al., 2012). They shall be instrumented, interconnected and 

intelligent (Harrison and Donelly, 2010). Connectivity is, therefore, an exceptionally 

essential element of SC theory (Lazaroiu and Roscia, 2012). Researchers have interpreted 

connectivity from both a technological perspective, where ubiquitous technologies are 

gaining higher space, and a social perspective, or increasing social interconnectedness of 

local inhabitants, businesses, communities, and policymakers. Members of smart 

communities are connected (Komninos, 2011), and both public and private actors hold a 

capacity to successfully achieve this (Dezi et al., 2018). Besides these two distinct 

categories, the interconnectedness of people and urban systems represent another area of 

interest (Allam and Dhunny, 2019). However, it is claimed that SCs must be more than 

just broadband networks, connected is no guarantee for being smart; it would only 

resemble a ‘wired city’ (Hollands, 2008). 

Singapore’s strategy centred around an excellent IT infrastructure, connecting its 

households and business spaces to the national optical fibre network, with a user-centric 

design (Mahizhnan, 1999). Others interpret connectivity with the interconnectedness of 

core city systems (‘connected infrastructure’), which brings smartness (Dirks and 

Keeling, 2009), or devices (IoT components) and city-wide networks (Lam and Ma, 

2019). 

The term appears to have various definitions in the literature. It may refer to the 

connectedness of different infrastructures (e.g., physical, IT, business, and social) 

(Harrison and Donelly, 2010); physical and virtual (Zygiaris, 2013); stakeholders (e.g., 

companies, citizens, institutes, and sectors) (Schuurman et al., 2012); people; 

technologies (e.g., sensors and mobile devices); networks (e.g., broadband); systems 
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(e.g., communication and city domains); data; linking local actors with the necessary 

resources and competencies or other actors (e.g., entrepreneurs with tools, investors, and 

mentors, or labour with employers) (Adler et al., 2019), local and global 

interconnectedness in the smart economy (Giffinger et al., 2007); and services (Lee et al., 

2014). 

Based on these findings, we define connectivity as a feature, creating links among data, 

systems and people. 

4.4.6 Knowledge creation and sharing 

Knowledge and innovation are key drivers of the SC discourse (Angelidou, 2015), 

considered to be critical enabling factors for creating smart cities (Heaton and Parlikad, 

2019; Sepasgozar et al., 2019; Yigitcanlar and Velibeyoglu, 2008). It is knowledge and 

innovation that influenced technological advancements to have such a substantial impact 

on cities (Komninos, 2011). Creating a knowledge-intensive economy and becoming a 

knowledge society is stimulated and influenced by the use of ICT, i.e., superior 

approaches (faster, safer, cheaper) to advancing, sharing and storing knowledge, that is 

otherwise distributed throughout the society (Caragliu et al., 2011; Kummitha and 

Crutzen, 2017). Creativity, learning, and education are incorporated into smart 

communities, which supports the creation of a knowledge economy, described as a 

“bridging initiative” (Marsal-Llacuna et al., 2015). Knowledge creation and knowledge 

management are essential. The transfer of knowledge, including knowledge sharing, is a 

crucial facilitator in this transition (European Commission, 2020; Ruhlandt, 2018). The 

role of knowledge is usually classified into the “soft infrastructure” category of SC 

developments (Ahvenniemi et al., 2017). Desdemoustier et al. (2019) classify this 

anticipated benefit to the ‘Human & creative’ category, and they claim, SCs aim to 

improve the knowledge economy. 

Cost reduction 

‘Cost reduction’ is not a frequently used phrase in SC definitions. However, it is an 

attractive value proposition of smart solutions. Many types of transactions can be 

conducted in the cyberspace with virtually no costs, making considerable investments 

beneficial (Mahizhnan, 1999). Virtual spaces reduce costs in various forms of 

transactions – e.g., logistics, marketing, policy information (Komninos, 2006). One of the 

many reasons for initiating smart investments is that city systems are operating with 

growing costs (Nam and Pardo, 2011b), imposing burdens on infrastructure, 
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administration (i.e. e-government), businesses and citizens (Dirks and Keeling, 2009). 

The factor is argued to restrain competitiveness and attractiveness for the desired 

employers and creative population (Ballas, 2013), in the form of – i.e., energy 

consumption, education, real estate, transportation (costs associated with congestion) 

(Washburn et al., 2010). Smarter city-systems create cost-saving and additionally, 

increased efficiency (Dirks et al., 2010). Komninos (2011) claims that besides better 

procedures and problem-solving capabilities, lower operation costs are also criteria for 

intelligence. 

In an environment of constraints on public budgets, decreased investment and increasing 

operational expenses of city services and infrastructure, it is likely to be one of the most 

significant expected impacts for city management. The value propositions of key SC 

market actors and implemented projects also suggest this, because they promise that their 

technology will provide cost reductions (Hunter et al., 2018; McNeill, 2015; van den 

Buuse and Kolk, 2019). Barcelona expects to become the leading place for sustainable 

urban development by 2020 while reducing capital costs and save in its operations (Bakici 

et al., 2013). The pressure to optimize the efficiency of public spending also suggests that 

cost reduction is a significant expected benefit of SC initiatives (Lee et al., 2013). 

 

4.4.7 Scalability and transferability 

Scalability is an essential attribute of SC solutions. There is a gap between small-scale 

demonstrations or pilot projects and large-scale implementation. This phenomenon is a 

significant challenge in achieving sustainable urban development (Winden and Buuse, 

2017). Many cities want to capitalize on small-scale deployments, and technologies, 

products, and services that are difficult to scale, create a barrier. As Taylor Buck and 

While (2017:504) reminds us: “smart city innovation is most evident through well-funded 

niche experiments in a limited range of urban contexts”. Many projects and solutions do 

not scale up, and the desired impacts are lacking, after an often-subsidized initial phase. 

They do not operate on a larger scale (Deloitte, 2015). SC solutions are expected to have 

the ability to scale up. Less developed cities are particularly interested in learning from 

successful implementation elsewhere, which makes transferability a critical enabling 

factor in accelerating the diffusion of proven technologies or methods. Policymakers want 

to expand small scale deployments and ‘copy’ them to new areas with different boundary 
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conditions, to contribute to higher-level (national or supranational) goals (Ferrer et al., 

2017). 

There are three non-exclusive categories for scaling up in case of SC initiatives: 

Replication, Expansion and Roll-out (Winden et al., 2016). 

 

4.4.8 Environmental impact 

The vision of SCs suggests the urban centres of the future are environmentally green (Hall 

et al., 2000). As Giffinger et al. (2007:12) describe the environment subsystem of their 

SC concept: “attractive natural conditions (climate, green space etc.), pollution, resource 

management and also by efforts towards environmental protection”. Besides social, 

environmental sustainability became an important outcome for smart cities (Albino et al., 

2015; Caragliu et al., 2011; Hunter et al., 2018; Neirotti et al., 2014), as one of the 

determinants for urban living quality. Some authors (e.g., Dodgson and Gann, 2011; 

Pham, 2014) have attempted to draw subtle distinctions between environmental 

preservation and economic growth, stating that SC initiatives are promoted to serve a 

double purpose of these goals. Others question the fundamental compatibility of these 

outcomes (Hollands, 2008). Concerning ‘Efficiency’, it is claimed to be an essential 

distinguishing feature between the related terms of sustainable and smart cities (Bibri and 

Krogstie, 2017). Naphade et al. (2011) emphasize water, energy, food supplies, waste 

management, and reducing GHG emissions, as critical targets of environmental 

sustainability. Chourabi et al. (2012) find that the natural environment is one critical 

factor of SC initiatives, particularly the protection of natural resources and their related 

infrastructure. Dameri and Rosenthal-Sabroux (2014) highlights environmental 

considerations, to prevent further environmental degradation, as one of the three main 

aspects of a SC. Other classifications consider the ‘Environment’ domain, as utilizing 

technology for superior environmental resource management, to increase sustainability 

(Neirotti et al., 2014). 

Using ICT to transform the economy to an energy-efficient and low carbon one, became 

an important goal for Members States of the European Union, greatly influencing the 

European interpretation of the SC (Mora et al., 2018; Mora, Deakin, and Reid, 2019). The 

European Com-mission is promoting investment in low and zero‑carbon solutions to 

support the transition of 100 climate-neutral cities by 2030 (European Commission, 
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2020), which also demonstrates a significant emphasis on the “Smart Environment” factor 

of European SCs, showed by Manville et al. (2014). 

Much of the available literature on SC performance deals with the components of 

environmental factors (Ahvenniemi et al., 2017; Lazaroiu and Roscia, 2012; Lombardi et 

al., 2012), as well in SC strategies (Angelidou, 2017; Ben Letaifa, 2015). 

 

4.5 Methodology 

We use a deductive-based multiple case study analysis that helps to investigate our 

research questions. The manifestation of each identified anticipated benefit in research 

subjects explain how theoretical benefits of SCs are present in SC developments and 

tested in eight European and one American city. This task is accomplished by comparing 

nine cities, of which six are considered to be leading examples of smart cities, while three 

are considered to be examples of emerging excellence. 

The selection of the appropriate cases was key to adopt a successful multiple-case study 

analysis. The selection process relied on a theoretical sampling approach and not a 

random selection. Theoretical sampling is a process of data collection for generating 

theory whereby the researcher takes the double role of a data collector data analyst and 

decides what data to collect next and where to find them, in order to develop a theory as 

it emerges (Glaser, 1978). This also means that the case studies are “chosen for the 

likelihood that they will offer theoretical insight” (Eisenhardt and Graebner, 2007: 27). 

The basic requirement for selecting the cities was the existence of well documented and 

demonstrated SC development activities, with a SC strategy as an essential requirement. 

As a next step, our attention was drawn to intensive cases, where outstanding success or 

failure was observed. The selection of cases depends on the selection logic, which means 

either a literal replication with similar settings and similar results or theoretical replication 

cases have different settings and anticipated different results. There can be cities where 

SC development and ICT-driven approach to urban sustainability was admittedly 

successful, and cities where the transition process is less prominent, meaning that it is not 

widely recognized as an example of excellence. In order to find efficient and normative 

approaches for the SC, we needed to cover both successful and less outstanding cities 

with our sampling. Therefore, we adopted a theoretical replication logic. In order to 

differentiate, we label these two groups as follows: (1) Demonstrated SC Excellence, and 



116 

(2) Emerging SC Excellence. Criteria for meeting the demonstrated excellence condition 

is the acknowledgement by top-tier publications, influential organizations, and 

outstanding placement in significant SC rankings. Based on these criteria, we selected the 

following cities, as subjects of our investigation (Table 9) (Figure 14). 

The adoption of the replication logic made it possible that all subject cases were processed 

with the same analytic procedure, starting with the data collection phase. To study how 

the identified value proposition components are present in the SC activity portfolio of 

cities, we built and analysed the database, which classifies all the activities that each city 

has implemented or currently implementing to enable SC development. The classification 

was conducted by considering the nine components presented in Table 8. This framework 

allowed the activities to be grouped according to the anticipated benefit, towards which 

efforts have been directed. The activities with multiple value proposition components 

were included in more than one group. The analysis of the percentage share related to 

each group made it possible to investigate the research questions, to determine how these 

value proposition components are distributed across cities, and what differences appear 

between cities and their performance. 

The activities grouped in the database were mapped and analysed by cross-referencing 

the qualitative data extracted from multiple sources. Digital contents, reporting on the SC 

developments under investigation and produced by the nine city governments were 

considered as primary sources. The collected digital records may include press releases; 

newsletters; conference presentations; videos of conference speeches; reports; brochures; 

government documents; official project repositories; policy documents, and webpages. 

Additional data originates from private companies, implementing SC activities in the 

cities, with declared cooperation of the local government, or academic institutions, 

participating in activities in cooperation with the city. These sources were considered 

secondary sources, reports, news and articles published online, academic literature, and 

research or innovation project deliverables. A large part of the already acknowledged 

activities was taken over from the literature. This data collection process strengthened the 

valid of the multiple case study analysis, because multiple data sources were used, 

considering both external and internal observers. Overall, 2856 digital records were 

collected, in either written or audio-visual formats. Data were collected by conducting a 

series of online searches with different search engines, and multiple search strings were 

deployed. No restrictions for languages were set during the searches. In case of links that 
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were no longer working, the Internet Archive’s Wayback search engine was used to 

collect digital records. 

Digital records were extracted from the original sources, to enable the coding of the value 

proposition components from the research framework. During the coding process, a 

dichotomous variable was assigned for each of the nine categories, with a value of either 

0 or 1. Each of the 637 activities was given a code for each of the nine variables to show 

whether a component of that type was anticipated from the activity. Further attributes of 

the activities that were collected: (1) year when the activity has begun, (2) status of the 

activity (0: research or pilot action; 1: rolling out technology or currently implementing 

a solution, initiative; 2: concluded initiative, or technology deployment, that was 

finalized), (3) outcome of the activity (0: activity’s outcome not available anymore; 1: 

activity’s outcome available). 

We utilized a two-stage validation process in order to avoid subjective judgments. In the 

first stage, the authors performed the coding independently, and any differences were 

discussed with three other experts on the topic. Once the codes had been agreed, a 50-

sample dataset was extracted and checked independently by the authors. When there were 

no differences in opinion, the variables were considered finalized. 

 

Figure 14 Case study cities sampled in the analysis. 
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4.6 Results 

4.6.1 Descriptive statistics of the anticipated benefits of SC activities in the case study 

cities 

The anticipated benefits in the sample help us to identify different trends. The 

Connectivity component has the highest rate of distribution across the cases, ranging from 

39% (Budapest) to 88.46% (Moscow). The average share of the component is 60.44% of 

all cases. The second most significant benefit is Efficiency Gains, ranging from 19.61% 

(Budapest) to 45.12% (Barcelona). Both components show a consistent share in the top-

performing cities, with an average of 37.46%. The third most important trait is Quality of 

Life, averaging 35.79%, with a moderately higher scatter, compared to the two other 

benefits. Knowl-edge Sharing is observed to have also a prominent presence, averaging 

29.51%. The other components of Citizen Engagement, Easy Replication and 

Environmental Impact have a share equating between 24 and 25%. However, while 

citizen engagement shows a somewhat even distribution, environmental impact is more 

scattered across the cases. Based on the results of the descriptive statistics, Cost saving 

has the lowest share, ranging from 3.39% to 22.03% (Table 10). 

There is a significant difference between the two categories in the knowledge sharing 

component, cities with demonstrated excellence have a higher share (31.95%), in contrast 

to emerging ones (21.88%). Top-performing cities also have a relatively higher share in 

‘Efficiency gains’ (40.09% to 32.26%), ‘Easy replication’ (27.77% to 18.10%) and 

‘Environmental impact’ (26.06% to 16.97%). On the other hand, they have a moderately 

higher share in ‘Citizen engagement’ and ‘Cost savings’. In ‘QoL’ and ‘Inclusion and 

equality’ components, emerging cities have relatively higher shares, while the 

connectivity component is very similar (both around 61%). 

Despite the differences, it is important to note that these figures do not reveal the degree 

of commitment related to each component. A higher value does not necessarily 

correspond to a more significant investment or a greater level of importance. These 

figures should rather be considered as an initial proof of the alignment between the 

approach to SC development of the studied cities and the presence of the nine identified 

value proposition components and assembling process. 
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Considering the status of the observed activities, in most of the cases, we found fully 

implemented solutions. The share of the pilot is research activities are also significant in 

several cities: 55.9% in Helsinki, and 40.70% in Vienna (Table 11). 

The spatial level of the analysed activities is also reported in the analysis (Table 12). Most 

of the expected impacts are focusing on the whole city level, while districts are also key 

targets for the SC activities. There is also a high scatter between the various cases. Some 

cities are showing a more distinct based approach, while others were solely focusing on 

city-wide approaches (e.g. Moscow). 

4.6.2 Clusters analysis of the anticipated benefits of SC activities in the case study cities 

Based on the built-up database, we were able to group the observed activities, according 

to their similarities in the nine value proposition components. The purpose of this analysis 

is to reduce the high dimensionality of SC activities to lower-dimensional data while 

preserving much of the data variation. Eventually, we selected k-means clustering, as it 

is one of the most popular methods, and it properly minimizes variance within clusters. 

Using this technique, we categorized the activities into four clusters: (1) Environmental 

efficiency, (2) QoL Applications, (3) Social Sensitivity, and (4) Intelligent Inclusion. The 

influence of each component on the four clusters are presented below Figure 16. In the 

next subsection, we describe these clusters. 

4.6.2.1 Environmental efficiency 

Cluster 1 represents the SC activities, with a high share of ‘Environmental impact’, 

‘Efficiency’, and ‘Cost Savings’, while the share of ‘Citizen Engagement’, ‘Inclusion and 

Equality’, and ‘Connectivity’ is the lowest, compared to other clusters. Activities in this 

group are primarily concerned with environmental goals coupled with cost reductions and 

efficiency gains. These solutions generally have low scalability and were generally based 

on the use of novel technologies, focused on mostly city-specific energy efficiency 

solutions, where direct QoL effects are not present, emphasis on developing city-systems. 

Many of the SC activities in this group are research energy-related research projects, pilot 

applications of technologies, or environmental programs of the city. As an example, in 

this cluster, the ‘Power to Protein’ _initiative in Amsterdam is piloting a modern 

technology solution, which produces protein for animal feeding, from sewage sludge. The 

Accelerated Conservation and Efficiency (“ACE”) Program in New York City provides 

funding for city agencies to implement energy efficiency developments. Another 
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important type of activities here, which are not environmentally focused, are mainly 

concerned with community building and strategic implications and creating intelligence 

for the city management.  

4.6.2.2 QoL applications 

Cluster 2 members have the highest share of ‘Efficiency gains’, ‘Life Quality’ _and ‘Easy 

replication’. This cluster was named ‘QoL Applications’ _because activities here are 

mostly application-based activities. These activities directly targeted citizens. The goal 

of these solutions is to provide new services to citizens, directly improving their quality 

of life. These solutions had an exceptionally high scalability load, so were straightforward 

to scale up and transfer to other locations, often regarded as platforms. Typical services 

included mobility (parking services for municipalities, or vehicle sharing), intelligence 

(citizen behaviours, activities, etc.) and digital infrastructure services (Wi-Fi network). 

As an example, the ‘Regent Street App’ in London is an innovative mobile application, 

providing an exclusive shopping experience. The SMILE mobility platform in Vienna 

comes with a mobile application, to provide excellent mobility service for all type of 

passengers. 

Table 8 Breakdown of value proposition components of SC solutions, with references 

Component Description References 

Efficiency The superior performance of 

city systems, expressed in 

products, technologies, and 

processes and measurable 

with quantified parameters. 

Mahizhnan (1999); Hall et al. (2000); Komninos 

(2006); Giffinger et al. (2007); Hollands (2008); 

Dirks and Keeling (2009); Dirks et al. (2010); 

Washburn et al. (2010); Caragliu et al. (2011); 

Dodgson and Gann (2011); Nam and Pardo 

(2011a); Naphade et al. (2011); Barrionuevo et al. 

(2012); Batty et al. (2012); Chourabi et al. (2012); 

Hao et al. (2012); Kourtit and Nijkamp (2012); 

Lazaroiu and Roscia (2012); Lombardi et al. 

(2012); Bakici et al. (2013); Angelidou (2014); 

Dameri and Rosenthal-Sabroux (2014); Debnath et 

al. (2014); Neirotti et al. (2014); Söderström et al. 

(2014); Vanolo (2014); Albino et al. (2015); 

Angelidou (2015); Almirall et al. (2016); Belanche 

et al. (2016); Bibri and Krogstie (2017); 

Fernandez-Anez et al. (2018); Deakin and Reid 

(2018); Mora et al. (2018); Desdemoustier et al. 

(2019) 
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Citizen 

(stakeholder) 

engagement 

Activities that are intended 

to involve non-elected 

citizens directly and their 

groups in the operation of 

city systems. 

Porter, D.R. (1997); Giffinger et al. (2007); 

Hollands (2008); Washburn et al. (2010); 

Komninos (2011); Caragliu et al. (2011); Batty et 

al. (2012); Chourabi et al. (2012); Barrionuevo et 

al. (2012); Lombardi et al. (2012); Bakici et al. 

(2013); Angelidou (2014); Nam and Pardo (2014); 

Gil-Garcia et al. (2015); Albino et al. (2015); 

Anttiroiko (2016); Almirall et al. (2016); Bolívar 

and Meijer (2016); Dezi et al. (2018); Fernandez-

Anez et al. (2018); Mora et al. (2018); Rajakallio 

et al. (2018); Lam and Ma (2019); van der Graaf 

and Ballon (2019); Trencher (2019) 

Quality of life Activities directly providing 

better conditions for citizens 

to pursue happiness in their 

daily life, considering their 

needs and experience, 

resulting in wellbeing. 

Mahizhnan (1999); Eger (2003); Shapiro (2006); 

Giffinger et al. (2007); Dirks and Keeling (2009); 

Chen (2010); Dirks et al. (2010); Caragliu et al. 

(2011); Thuzar (2011); Komninos (2011); 

Chourabi et al. (2012); Bakici et al. (2013); Ballas 

(2013); Robinson (2014); Neirotti et al. (2014); 

Angelidou (2014); Fietkiewicz and Stock (2015); 

Hollands (2015); Anttiroiko (2016); Belanche et 

al. (2016); Thomas et al. (2016); Mora, Deakin, 

and Reid (2019) 

Social inclusion 

and equality 

Activities to realize social 

equality, providing better 

urban living conditions for 

all segments of society 

without discrimination. 

Harvey (2000); Hollands (2008); Komninos 

(2011); Caragliu et al. (2011); Nam and Pardo 

(2011a); Batty et al. (2012); Neirotti et al. (2014); 

Anttiroiko et al. (2014); Manville et al. (2014); 

World Bank (2016); Beretta (2018); European 

Commission (2020) 

Connectivity Activities to create 

information channels 

between humans and non-

humans in order to interact 

with each other. 

Mahizhnan (1999); Giffinger et al. (2007); 

Hollands (2008); Dirks and Keeling (2009); 

Harrison and Donnelly (2010); Batty et al. (2012); 

Lazaroiu and Roscia (2012); Schuurman et al. 

(2012); Zygiaris (2013); Komninos (2014); Lee et 

al. (2014); Ahvenniemi et al. (2017); Dezi et al. 

(2018); Lam and Ma (2019); Allam and Dhunny 

(2019) 

Knowledge 

creation and 

sharing 

Activities that support the 

accumulation and flow of 

local urban knowledge 

between urban stakeholders, 

Yigitcanlar and Velibeyoglu (2008); Komninos 

(2011); Caragliu et al. (2011); Angelidou (2015); 

Marsal-Llacuna et al. (2015); Kummitha and 

Crutzen (2017); Ahvenniemi et al. (2017); 
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contributing to city 

intelligence. 

Ruhlandt (2018); Desdemoustier et al. (2019); 

Heaton and Parlikad (2019); Sepasgozar et al. 

(2019); European Commission (2020) 

Cost reduction Activities that are 

specifically intended to 

replace or substitute an 

existing solution, to be 

operated in a less resource-

intensive way. 

Mahizhnan (1999); Komninos (2006); Dirks and 

Keeling (2009); Washburn et al. (2010); Nam and 

Pardo (2011b); Komninos (2011); Ballas (2013); 

Bakici et al. (2013); Lee et al. (2013); McNeill 

(2015); Hunter et al. (2018); van den Buuse and 

Kolk (2019) 

Scalability and 

transferability 

Activities that incorporate 

features that make them 

easy to extend, replicate, 

and adapt in different 

contexts. 

Deloitte (2015); Winden et al. (2016); Winden and 

Buuse (2017); Ferrer et al. (2017); Taylor Buck 

and While (2017); SCIS (2018); Borsboom-van 

Beurden et al. (2019) 

Environmental 

impact 

Activities with objectives 

related to contributing to 

environmental 

sustainability. 

Hall et al. (2000); Giffinger et al. (2007); Caragliu 

et al. (2011); Dodgson and Gann (2011); Naphade 

et al. (2011); Chourabi et al. (2012); Lazaroiu and 

Roscia (2012); Lombardi et al. (2012); Neirotti et 

al. (2014); Pham (2014); Dameri and Rosenthal-

Sabroux (2014); Manville et al. (2014); Albino et 

al. (2015); Ben Letaifa (2015); Bibri and Krogstie 

(2017); Ahvenniemi et al. (2017); Angelidou 

(2017); Hunter et al. (2018); Mora et al. (2018); 

Mora, Deakin, and Reid (2019) 

Table 9 Demonstrated and emerging excellence of case study cities. 

City cases Evidence for demonstrated or emerging excellence 
Amsterdam Amsterdam is selected as “Benchmark of Excellence” by the European Commission, 

which describes Amsterdam’s smart city development strategy as a best practice to be 
replicated in other urban contexts (reported by Velthausz, as cited in Mora and Bolici, 
2017). 

Barcelona Reported as number three for Europe and ninth in the world in the smart city ranking of 
the Eden Strategy Institute and Ong&Ong (OXD). 

London London is ranked in the top 10 of most smart city rankings, being first in the world 
according to Eden Strategy Institute in 2019 (Eden Strategy Institute and ONG&ONG 
Pte Ltd., 2018). 

Helsinki 2014: Helsinki is recognized by the European Parliament as one of six most successful 
smart cities in Europe and one of the most suitable cases for further in-depth analysis 
and benchmarking activities (Manville et al., 2014). 

New York New York City is named best smart city at the 2016 edition of the World Smart City 
Awards. The award recognizes the success of the city government in leveraging smart 
technologies to support urban sustainability. 

Vienna 2014: Vienna is recognized by the European Parliament as one of six most successful 
smart cities in Europe and one of the most suitable cases for further in-depth analysis 
and benchmarking activities (Manville et al., 2014). 

Berlin Berlin has had a smart city strategy since April 2015. It is a small metropolis, member 
of the European lighthouse cities community. Berlin is sometimes reported as a top 
smart city in Europe; however, different rankings show mixed results. 
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Budapest Budapest has had a smart city strategy since 2019, which makes it a late adopter of the 
concept. However, smart city developments were already ongoing in the last decade. 
The city ranked lower than its region’s average (Csécsei, 2020). 

Moscow Moscow jumped 16 ranks up in IMD’s global ranking of smart cities to be 56th 
globally. The government would like Moscow to be known as one of the smartest cities 
in which to live. 

 

Table 10 Descriptive statistics of value proposition components in case study cities. 

 Demonstrated 
SC 

excellence      Emerging 
SC 

excellence  Average 

Amsterdam Barcelona Helsinki New York Vienna Lond
on 

 Berlin Budapest Mosc
ow 

 

Efficiency gains 41/116 37/82 24/59 32/101 26/59 24/5
5 

 24/62 10/51 20/52  

 35.34% 45.12% 40.68% 31.68% 44.07% 43.64
% 

 38.71% 19.61% 38.46
% 

37.36% 

Citizen engagement 32/116 24/82 24/59 22/101 14/59 12/5
5 

 17/62 13/51 7/52  

 27.59% 29.27% 40.68% 21.78% 23.73% 21.82
% 

 27.42% 25.49% 13.46
% 

25.90% 

Quality of life 26/116 25/82 20/59 33/101 26/59 19/5
5 

 28/62 24/51 27/52  

 22.41% 30.49% 33.90% 32.67% 44.07% 34.55
% 

 45.16% 47.06% 51.92
% 

35.79% 

Inclusion and equality 15/116 28/82 5/59 23/101 16/59 5/55  17/62 12/51 11/52  
 12.93% 34.15% 8.47% 22.77% 27.12% 9.09

% 
 27.42% 23.53% 21.15

% 
20.72% 

Connectivity 65/116 54/82 47/59 49/101 32/59 36/5
5 

 36/62 20/51 46/52  

 56.03% 65.85% 79.66% 48.51% 54.24% 65.45
% 

 58.06% 39.22% 88.46
% 

60.44% 

Knowledge sharing 36/116 30/82 20/59 33/101 20/59 13/5
5 

 13/62 12/51 11/52  

 31.03% 36.59% 33.90% 32.67% 33.90% 23.64
% 

 20.97% 23.53% 21.15
% 

29.51% 

Cost savings 20/116 6/82 2/59 18/101 13/59 11/5
5 

 5/62 6/51 3/52  

 17.24% 7.32% 3.39% 17.82% 22.03% 20.00
% 

 8.06% 11.76% 5.77% 13.19% 

Easy replication 27/116 21/82 20/59 28/101 17/59 15/5
5 

 12/62 9/51 9/52  

 23.28% 25.61% 33.90% 27.72% 28.81% 27.27
% 

 19.35% 17.65% 17.31
% 

24.80% 

Environmental impact 43/116 8/82 10/59 30/101 21/59 15/5
5 

 17/62 11/51 1/52  

 37.07% 9.76% 16.95% 29.70% 35.59% 27.27
% 

 27.42% 21.57% 1.92% 24.49% 

 

Table 11 Status of the reported SC activities in the case study cities 

 Amsterdam Barcelona Berlin Budapest Helsink

i 

London Moscow New York Vienna 

Pilot or research 36.20% 15.90% 16.10% 21.60% 55.90% 30.90% 7.70% 7.90% 40.70% 

Full scale implementation ongoing 10.30% 8.50% 11.30% 2.00% 5.10% 0.00% 3.80% 18.80% 1.70% 

Fully implemented and applied to 

intended target 

53.40% 75.60% 72.60% 76.50% 39.00% 69.10% 88.50% 73.30% 57.60% 

 

Table 12 Spatial level of the reported SC activities in the case study cities. 

 Amsterdam Barcelon

a 

Berlin Budapest Helsinki London Moscow New 

York 

Vienna 

City 42.20% 81.70% 56.50% 39.20% 61.00% 43.60% 94.20% 69.30% 59.30% 

District 39.70% 13.40% 29.00% 49.00% 22.00% 21.80% 1.90% 37.60% 20.30% 

Building 10.30% 4.90% 9.70% 15.70% 10.20% 25.50% 3.80% 8.90% 13.60% 

Home 2.60% 0.00% 1.60% 0.00% 0.00% 0.00% 0.00% 0.00% 5.10% 
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Figure 15 Influence of value proposition components on the clusters (created and exported from IBM SPSS Statistics 

25) 

 

4.6.2.3 Citizen engagement 

Cluster 3 has the highest share of ‘Citizen engagement’ and ‘Knowledge Sharing’ while 

low values for ‘Efficiency Gains’, ‘Inclusion and Equality’, and ‘Cost savings’. The most 

important factor for these activities is to create channels between governments and the 

public, and thereby involve them in making the decisions, or incorporate their needs and 

requirements to shaping the future of the city. 

4.6.2.4 Social inclusion 

Activities in Cluster 4 primarily aim to improve the everyday life of citizens, with 

particular emphasis on disadvantaged groups. These activities include socially sensitive 

areas, like elderly care, better working conditions for disabled people, or helping 

immigrants to settle. These solutions involved the intensive use of technology. Four main 

attributes were identified here are e-health, digital Inclusion, access to information, and 

convenience. There were a large number of healthcare-related services and programs. The 

healthcare-related solutions mainly focused on delivering high-quality patient services 

with the use of the latest technologies, e.g., implementing connected care, and better 

rehabilitation procedures. Digital Inclusion means public or private support of access to 

different technologies (city-wide Wi-Fi network, high-performance broadband) for 

citizens, especially in rural or less developed areas. Governments and companies typically 

aimed to provide these facilities to low-income citizens. Access to information was also 
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important in this cluster. This uses open datasets, applications or platforms to provide 

access for citizens to a wide range of government information such as public transport 

real-time data, parking information, and patient data. 

Figure 16 illustrates the distribution of the four clusters in the dataset across years, 

between 2008 and 2019. 

Observing the distribution of the four identified clusters across different years in all cities, 

we can observe that the activities are changing over the years, some are becoming more 

important, other less significant. Figure 17 shows how these clusters are represented in 

each case study city. Even among the best performing cities, we observe differences. For 

example, Barcelona has a high emphasis on Social Inclusion, while Amsterdam is the 

most concerned with particularities of the first cluster, on the other hand, Moscow has an 

outstanding share of cluster two. 

Figure 18 provides an added depth to the relationship of the studied case study cities, and 

the clusters of the SC activities. The graph was constructed using another dimension 

reduction technique, Principal Component Analysis, and it shows which cities are more 

similar to which cluster. It provides another visualization for comparing the cities. The 

proximity of data points represents the degree of their similarity. 

Temporal analysis of anticipated benefits of SC activities in the case study cities 

Based on the temporal data in the database, we analysed the SC activities of the case study 

cities across years. Four types of cities are identified with analysis: (1) The Green City – 

in which years of activities, cities are focusing on environmental sustainability related 

objectives (Figure 19); (2) The App City – in which years of activities, cities are focusing 

on developing and rolling out platforms and applications to provide QoL improvements 

directly for citizens (Figure 20); (3) The Socially Sensitive City - in which years of 

activities, social equality, and better urban living conditions for all segments of the society 

are prominent (Figure 21); (4) The Participatory City – in which years of activities citizen 

engagement is in focus (Figure 22). 

4.7 Discussion 

This research contributes to the better understanding of SC theory, and its practical 

realization, bridging a knowledge gap in research, by studying the different value 

proposition components defined in the SC literature. We revealed, what different 

scientific approaches expect from SC developments, and identified nine components 
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which in turn enabled us to analyse which benefits are present and how they are 

distributed among SC activities. Besides, we compared SC development practices of 

cities. SC activities can be classified based on their value proposition components, which 

gave us novel methods to analyse and evaluate approaches to the concept. Our analytical 

framework also has a temporal dimension. We studied activities of cities across years and 

compared the activities of different cities to each other. 

It is an important finding of the research that there could be significant deviations in 

performance of cities in SC development, despite carrying out activities with identical 

value proposition components. Excellent performance does not necessarily mean that it 

is an example to follow, per se. Due to the difference in periods, it shall also be 

considered, when was the focus of top-performing cities observed? Was it after a shift 

from another one? 8  Unconditionally following the strategic targets of developed 

(excellent) cases, by adopting similar target system, is not an enabler for success. 

However, there are various other factors (e.g., cultural context, governance structure and 

existing targets) that could be important. Longitudinal and local cultural aspects shall be 

considered when researching and benchmarking best practices. Few pieces of research 

are incorporating these contexts. Ruhlandt (2018) also highlights the lack of these 

parameters in research and practice. Cities embody their development vision into their 

SC activities, which is a possible reason for the differing understandings of the concept. 

Based on the distribution of value proposition components, Budapest shows quite a lot of 

similarities with Vienna. However, the two cities undoubtedly perform significantly 

different in SC developments. 

Activities are not necessarily focusing on strong points. Amsterdam, for example, is well 

known for its high level of Quality of Life (QoL). Nonetheless, the QoL share in the 

studied activities shows a rather low QoL value. On the other hand, Budapest and 

Moscow have the highest scores, not being among top-performing cities regarding QoL. 

We assume that cities focus on deficit skills, and not those that they are already strong at. 

The overall anticipated benefits of their SC vision is dependent on the specific properties 

 

8  Longitudinal and local cultural aspects shall be considered when researching. Little research is 

incorporating these contexts. Ruhlandt (2018) also highlights lack of these parameters in research and 

practice. Cities embody their development vision into their SC activities. This is a reason for differing 

understanding of the concept. 
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they own, which also explain differences in the divergent distribution across top-

performing cities. If cities peer learn from each other and want to follow another city’s 

path, they can check the other one’s activity portfolio, with emphasis on their value 

proposition components. 

We also revealed that cities with excellent performance are focusing on different activities 

across the years. They do not settle with a specific portfolio of activities and solutions but 

shift focus occasionally. Most of the cities’ strategy focuses on similar activity portfolios 

for longer periods, while others change more often. Based on the observed activities that 

cities carried out, we also immersed in their perception to the SC, which seems to be a 

fluid one, changing from time to time. One of the years with the particular focuses were 

identified as ‘The Green City’ where the implemented activities have a higher emphasis 

on the Environmental Impact component. 

Similarly, ‘The App City’ implies cities with years when the implementation of 

application-based solutions was significant. Considering these focuses, we argue that 

there is a great distance between a mono-dimensional and holistic strategic approach of 

cities to SC developments. The differences exist across periods within one city’s holistic 

approach. Hence cities should concentrate resources and focus on certain activities with 

similar value propositions. 

We assume that strategic principles cities adopt in the SC approach are very dependent 

on the local contextual parameters (e.g. perception of new technologies, attitude towards 

privacy, cultural heuristics). In western European cities, citizen engagement has an 

overall high share; however, in Moscow, the research showed a lower one. The very same 

activities are not working in different contexts. Different solutions are creating different 

impacts: some are positive, but some may trigger other negative impacts. For example, 

electric vehicles improve air quality, but not able to solve the problem of congestion. A 

mass surveillance systems will bring efficiency, and even create QoL improvements, by 

decreasing crime, or easing government services. However, it also creates stress by 

diminishing privacy, which might outbalance the overall benefits the solution offers. 

Toronto’s ambitious Sidewalk project incorporated all features, that new technology can 

offer. Yet, from the beginning, it was beset by controversy since its announcement, and 

eventually abandoned by Google’s Alphabet on May 7, 2020. Looking at this activity 

through the research’s framework, it would have created various benefits of efficiency, 

QoL, environmental impact and connectivity. At the same time, it also envisioned to 
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create negative impacts for citizens – e.g. increased stress through surveillance and 

decreasing control over privacy. The acceptance and attitude towards these activities, the 

perception and subjectivity of citizens are different in other cities. For example, Moscow 

operates one of the world’s biggest surveillance camera system. The attitude of people 

has also resembled in the distribution of components across cities investigated. Therefore, 

we propose, that cities shall focus on their specified local needs, on the path for 

development - i.e. citizen empowerment by investing in citizen engagement activities. 

We also strongly recommend that the assessment of smart city performance should not 

only use output indicators that measure the efficiency of deployment of smart solutions 

but always include impact indicators that measure the contribution towards the ultimate 

goals such as environmental, economic or social sustainability. Indicator systems do not 

consider the local people’s needs (specific parameters), because they probably have 

different utility curve. Rankings only show an output, which might be the result of various 

other factors. 

 

Figure 16 Distribution of clusters across years with most occurrences 
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Figure 17 Distribution of clusters across the case study cities in the dataset 

 

 

Figure 18 Principle Component Analysis (PCA) of case study cities and clusters (created and exported from IBM 

SPSS Statistics 25). 

 

4.8 Limitation, validity and future research 

It is important to note that the multiple-case study selection process and the number of 

replications always determine the external validity of the study and the extent to which 

the results are generalizable. The extent of iteration is highly dependent on the confidence 

the researcher wants to achieve, and “the greater certainty lies with, the larger number of 
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cases” (Yin, 2009: 58). (Eisenhardt, 1989) argues that the ideal number of cases ought to 

be between 4 and 10, which would provide adequate fundamentals for generalizing 

findings. The final number of nine selected city cases was based on this statement. On the 

other hand, the depth of the related activities collected was in line with researches, 

applying similar methods. However, the number of observations in each case could be 

further increased to ensure a higher level of confidence. Besides, analytical generalization 

is also affected by two contextual conditions: the geographical distribution of the selected 

cases and their size. A more heterogeneous sample determines a broader generalization 

of the results. This research framework enables to improve the common understanding of 

such effects in Europe and North America. However, additional research is required to 

test whether the findings are of wider significance because they also apply to other 

territorial contexts. As 50% of SC projects are claimed to be situated in China, we believe 

that the current sampling of cities does offer an acceptable level of certainty to generalize 

results for Asian examples of SC development. Nevertheless, we believe that replicating 

the research with Asian examples of SC development is a direction for future research. 

Data availability also has a limitation on the research. The annual distribution of observed 

activities is adequately balanced across years. Further extension of the dataset, by adding 

more records, or further restricting the years of observation, included in the analysis, by 

increasing the requirement of a minimum number of activities could be options for 

strengthening its validity. 

 

Figure 19 Cities across years focusing on environmental sustainability goals 
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Figure 20 Cities across years focusing on QoL applications 

 

Figure 21 Cities across years focusing on social impacts. 

 

Figure 22 Cities across years focusing on citizen engagement 

The studied value proposition components in the observed activities are barely showing 

their presence in each activity, and do not consider their weight. Furthermore, the weight 

of each activity is also not considered. These limitations could be managed by considering 

the main, as well as side effects of anticipated benefits, by introducing a weighting 
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procedure, together with the investment size of each activity. However, these aspects were 

out of the scope of this research. 

Although we examined the anticipated benefits of SC activities, our research did not 

consider the actual impacts, they realized. It is advisable to study, did cities achieve what 

they have planned? What was planned, and what was not achieved? What else did they 

achieve? 
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Table 13 Literature review across anticipated SC benefits 
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Reference B1 B2 B3 B4 B5 B6 B7 B8 B9 

Angelidou (2014) X X X       

Angelidou (2015) X 
    

X 
   

Angelidou (2017) 
        

X 

Anttiroiko (2016) 
 

X X 
      

Anttiroiko, Valkama, & Bailey 
(2014)    

X 
     

Bakici et al. (2013) X X X 
   

X 
  

Ballas (2013) 
  

X 
   

X 
  

Barrionuevo et al. (2012) X X 
       

Batty et al. (2012) X X 
 

X X 
    

Belanche et al. (2016) X 
 

X 
      

Ben Letaifa (2015) 
        

X 

Beretta (2018) 
   

X 
     

Bibri and Krogstie (2017) X 
       

X 

Bolívar (2016) 
 

X 
       

Borsboom-van Beurden et al. (2019) 
       

X 
 

Caragliu et al. (2011) X X X X 
 

X 
  

X 

Chen (2010) 
  

X 
      

Chourabi et al. (2012) X X X 
     

X 

Dameri and Rosenthal-Sabroux 
(2014) 

X 
       

X 

Deakin and Reid (2018) X 
        

Debnath et al. (2014) X 
        

Deloitte (2015) 
       

X 
 

Desdemoustier et al. (2019) X 
    

X 
   

Dezi et al. (2018) 
 

X 
  

X 
    

Dirks and Keeling (2009) X 
 

X 
 

X 
 

X 
  

Dirks et al. (2010) X 
 

X 
      

Dodgson and Gann (2011) X 
       

X 

Eger (2003) 
  

X 
      

European Commission (2020) 
   

X 
 

X 
   

SCIS (2018) 
       

X 
 

Fernandez-Anez et al. (2018) X X 
       

Ferrer et al. (2017) 
       

X 
 

Fietkiewicz and Stock (2015) 
  

X 
      

Giffinger et al. (2007) X X X 
 

X 
   

X 

Gil-Garcia et al. (2015) 
 

X 
       

Hall et al. (2000) X 
       

X 

Hao et al. (2012) X 
        

Harrison and Donelly (2010) 
    

X 
    

Harvey (2000) 
   

X 
     

Heaton and Parlikad (2019) 
     

X 
   

Hollands (2008) X X 
 

X X 
    

Hollands (2015) 
  

X 
      

Hunter et al. (2018) 
      

X 
 

X 

Komninos (2002) 
    

X 
    

Komninos (2006) X 
     

X 
  

Komninos (2011) 
 

X X X 
 

X X 
  

Kourtit and Nijkamp (2012) X 
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Kummitha and Crutzen (2017) 
     

X 
   

Lam & Ma (2019) 
 

X 
       

Lazaroiu and Roscia (2012) X 
   

X 
   

X 

Lee et al. (2013) 
    

X 
 

X 
  

Lombardi et al. (2012) X X 
      

X 

Mahizhnan (1999) X 
 

X 
 

X 
 

X 
  

Manville et al. (2014) 
   

X 
    

X 

Marsal-Llacuna et al. (2015) 
     

X 
   

McNeill (2015) 
      

X 
  

Mora et al. (2018) X X 
      

X 

Mora, Deakin, and Reid (2019) 
  

X 
     

X 

Nam and Pardo (2011a) X X 
 

X 
  

X 
  

Nam and Pardo (2011b) 
         

Naphade et al. (2011) X 
       

X 

Neirotti et al. (2014) X 
 

X X 
    

X 

Pam & Ma (2018) 
    

X 
    

Pham (2014) 
        

X 

Porter (1997) 
 

X 
       

Rajakallio et al. (2018) 
 

X 
       

Robinson (2014) 
  

X 
      

Ruhlandt (2018) 
     

X 
   

Schuurman et al. (2012) 
    

X 
    

Sepasgozar et al. (2019) 
     

X 
   

Shapiro (2006) 
  

X 
      

So¨derstro¨m et al. (2014) X 
        

Taylor Buck and While (2017) 
       

X 
 

Thomas et al. (2016) 
  

X 
      

Thuzar (2011) 
  

X 
      

Trencher (2019) 
 

X 
       

van den Buuse and Kolk (2019) 
 

 
    X   

van der Graaf and Ballon (2019) 
 

X 
       

Winden & Buuse, 2017 
 

 
     X  

Winden et al. (2016) 
 

 
     X  

Vanolo (2014) 
X 

 
       

Washburn et al. (2010) 
X 

X 
    X   

World Bank (2016) 
 

 
 X      

Yigitcanlar and Velibeyoglu (2008) 
 

 
   X    

Zygiaris (2013) 
 

 
  X    9

 

 
9 B1: efficiency gains; B2: citizen engagement;B3: quality of life; B4: social inclusion and equality; B5: 

connectivity; B6: knowledge creation and sharing;B7: cost reduction; B8: scalability and transferability; 

B9: environmental impact. 
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4.9 Chapter takeaway for the dissertation argument 

This chapter advances the dissertation argument by showing that smart city development 

must be understood not only through barriers, organizational arrangements, or 

governance structures, but also through the anticipated benefits and value propositions 

embedded in the concrete activity portfolios of cities. If Chapters 2 and 3 established why 

smart city development is difficult and how organizational design may enable or constrain 

urban digitalization, the present chapter adds a further essential dimension: cities also 

differ in what they understand smart development to be for. In the context of the 

dissertation, this is a major step forward, because it links the institutional conditions of 

smart city transition to its strategic substance. The chapter shows that smart city 

trajectories are shaped not only by capacity and coordination, but also by the kinds of 

urban benefits city actors seek to produce and prioritize in practice.   

The chapter’s central contribution to the dissertation lies in its treatment of smart city 

development as an activity portfolio with a discernible benefit structure. Rather than 

relying on abstract labels or general strategic statements, the study analyses a large set of 

smart city activities across nine cities and identifies the anticipated value propositions 

embedded in them. These include efficiency, stakeholder engagement, quality of life, 

social inclusion and equality, connectivity, knowledge creation and sharing, cost 

reduction, scalability and transferability, and environmental sustainability. This is highly 

important for the dissertation because it provides a concrete analytical language for 

examining what cities are actually trying to achieve through smart city development. It 

therefore helps move the dissertation beyond the binary distinction between successful 

and unsuccessful cities, or between more and less digitalized urban systems, toward a 

richer understanding of the kinds of smartness cities pursue.   

At the dissertation level, this has two major implications. First, it supports the argument 

that smart city development is strategically differentiated. Cities do not simply 

implement more or fewer smart projects; they assemble portfolios that reflect different 

priorities and benefit logics. Some cities emphasize quality of life and stakeholder 

engagement, others place stronger weight on efficiency, connectivity, or environmental 

impacts, while still others show more mixed or transitional portfolio structures. This 

means that the analysis of smart city development cannot stop at identifying the presence 

of smart initiatives. It must also ask how those initiatives are distributed, what expected 

outcomes they embody, and what type of urban development logic they collectively 
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represent. The chapter thus strengthens the dissertation’s broader claim that smart city 

development is a strategic and organizational process, not just a technological one.   

Second, the chapter helps clarify the dissertation’s concern with public value 

orientation. Throughout the thesis, one of the key questions is how cities translate smart 

city ambitions into publicly meaningful development trajectories. This article contributes 

directly to that question by showing that value propositions can be reconstructed 

systematically from activity portfolios and used to compare cities. The significance of 

this is considerable. It means that the dissertation can later interpret governance models 

and stakeholder structures not in the abstract, but in relation to the benefit orientations 

they support or constrain. A city with a highly centralized governance structure, for 

example, may still pursue a relatively broad benefit portfolio, but the distribution of 

anticipated public value may differ markedly from that of a city with stronger 

participatory and collaborative arrangements. The chapter therefore provides one of the 

key conceptual bridges between strategy and implementation in the overall dissertation.   

The chapter is also important because it introduces a comparative perspective that 

broadens the dissertation beyond the Hungarian cases without abandoning its central 

concerns. Chapters 2 and 3 addressed barriers and organizational design in a more general 

or medium-sized-city-oriented frame. Chapter 4, by contrast, compares nine cities and 

demonstrates that smart city development can be analysed across cases through a common 

framework of value propositions. This gives the dissertation stronger comparative depth. 

It shows that the strategic and benefit-oriented interpretation of smart city development 

is not limited to a single national or regional context, but can be applied more broadly. At 

the same time, the chapter does not dissolve the dissertation into an overly broad 

comparative exercise. Instead, it provides a conceptual comparative background that 

makes the later Hungarian case studies more analytically meaningful. Budapest and 

Debrecen can then be interpreted not only in terms of governance and strategy, but also 

in relation to the broader patterns of benefit orientation and activity portfolio composition 

identified here.   

Another key contribution of the chapter is that it shows the empirical usefulness of 

portfolio-based analysis. This is relevant for the dissertation as a whole because one of 

its recurring objectives is to move beyond rhetorical descriptions of smart city 

development. The portfolio approach makes it possible to examine how smart city 

strategy is enacted through actual interventions rather than inferred solely from policy 
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documents or branding language. In this respect, the chapter reinforces a methodological 

principle that also becomes important in the Budapest and Debrecen studies: cities should 

be analysed through what they do, not only through what they say. This strengthens the 

empirical grounding of the dissertation and supports its cumulative movement toward 

more fine-grained city-level analysis.   

The study also matters because it complicates any simplistic understanding of smart city 

excellence. By comparing cities through the benefit structures of their portfolios, the 

chapter suggests that smart city development is not unidimensional. Cities may appear 

advanced according to one logic while remaining relatively narrow according to another. 

A city that is active in many domains may still privilege efficiency and connectivity over 

inclusion or participation; another may display strong stakeholder-oriented value 

propositions but less breadth or scalability. This finding supports the dissertation’s wider 

resistance to linear and ranking-based interpretations of smartness. It further reinforces 

the argument that smart city development should be treated as a differentiated trajectory 

shaped by multiple strategic choices and institutional conditions.   

In relation to the preceding chapters, this article broadens rather than replaces the earlier 

arguments. Chapter 2 showed that medium-sized cities face structural barriers. Chapter 3 

demonstrated that organizational models can reproduce or alleviate such barriers. Chapter 

4 adds that even when cities are active and organizationally capable, the substance of their 

smart city trajectory still depends on the benefit orientations embedded in their activity 

portfolios. This means that the dissertation argument now has three cumulative layers in 

place: barrier environment, organizational response, and portfolio-level public value 

orientation. These layers are essential preparation for the later case-study chapters, 

where the dissertation turns from general and comparative arguments to the detailed 

diagnosis of specific Hungarian cities. 

The link to Chapter 5 is especially direct. The present chapter provides the conceptual 

and methodological background for reading a city’s smart developments as a strategic 

pattern rather than as a random collection of projects. Chapter 5 builds on this logic by 

analysing Budapest through the four strategic dichotomies and examining the conditions 

under which a Central and Eastern European capital attempts to become smart. The 

transition is therefore clear: once the dissertation has shown that smart city portfolios 

differ in their anticipated benefits, it becomes possible to ask how a specific city’s 

strategic orientation can be diagnosed more systematically. In that sense, Chapter 4 
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prepares the way for Chapter 5 by supplying a richer understanding of what city activities 

signify and why their internal composition matters. 

In sum, this chapter advances the dissertation argument by demonstrating that smart city 

development is not only constrained and organized differently across cities, but also 

imagined and enacted through different value propositions. Its main contribution is 

to introduce the portfolio-based and benefit-oriented dimension of the dissertation, 

thereby linking strategy to concrete urban activities and clarifying the public-value 

content of smart city trajectories. With this, the dissertation is ready to move from 

comparative portfolio analysis to focused city-level strategic diagnosis in the Hungarian 

context. 
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5. What Are the Conditions to Become Smart? A Systematic Analysis of 
the Smart City Strategy and Development Activities of Budapest 

5.1 Chapter preface 
This chapter appears at this point in the dissertation because it marks the transition from 

the earlier barrier-oriented, organizational, and comparative analyses to a focused 

city-level strategic diagnosis in the Hungarian context. Chapters 2 and 3 established that 

smart city development is constrained by structural and organizational barriers, while 

Chapter 4 showed that cities also differ in the value propositions embedded in their 

activity portfolios. The present chapter takes the next logical step by examining how the 

smart city transition of a specific city can be analysed systematically through a validated 

strategic framework. It therefore turns from general and comparative arguments to the 

case of Budapest, a Central and Eastern European capital whose smart city trajectory is 

analytically important precisely because it is not generally treated as an outstanding smart 

city success case. 

The study is particularly important here because it is the first article in the dissertation to 

operationalize the four smart city dichotomies as a diagnostic framework for a 

Hungarian city. In the article, Budapest is analysed through the tensions between 

technology-led and holistic development, top-down and bottom-up governance, double- 

and quadruple-helix collaboration, and mono-dimensional and integrated intervention 

logic. This makes the chapter pivotal in the overall dissertation architecture. It brings 

together several of the themes already developed in the earlier chapters, but now in a 

concrete city case. The chapter shows that the previous arguments about barriers, 

organizational conditions, and value-proposition differences are not abstract 

observations; they can be traced in the actual strategy and development activities of a 

specific city. 

The placement of the chapter is also justified by its role as a bridge between the broader 

comparative and conceptual chapters and the dissertation’s final, most integrative case 

study on Debrecen. Budapest serves here as a capital-city case within the Hungarian and 

Central and Eastern European setting. This provides an important internal contrast for the 

dissertation. Whereas Debrecen in the next chapter represents a medium-sized city under 

more typical European scaling conditions, Budapest offers the capital-city perspective 

within the same national environment. The chapter therefore strengthens the 

dissertation’s within-country comparative logic: it allows the later Debrecen analysis to 
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be interpreted not in isolation, but against the background of a city with different scale, 

institutional complexity, and governance conditions. 

Substantively, the study contributes to the dissertation by showing that Budapest’s smart 

city strategy is characterized by a relatively technology-led, partly top-down, and largely 

double-helix collaborative orientation, while its activity portfolio remains more 

integrated across urban domains. At the same time, the article argues that the framework 

conditions of implementation, such as organizational background, authority, management 

capacity, and platforms for cooperation, remain underdeveloped. In this way, the chapter 

deepens the dissertation’s central claim that becoming smart depends not merely on the 

presence of technological projects, but on the strategic and governance principles through 

which cities organize and interpret smart development. 

The chapter also connects directly to what follows. If this Budapest study demonstrates 

how a Hungarian city’s smart city trajectory can be diagnosed through the dichotomous 

model, the next chapter extends and deepens that same logic in the case of Debrecen. 

Chapter 6 not only applies the strategic framework again, but also adds project-level 

coding and stakeholder-network analysis to a medium-sized city. For this reason, Chapter 

5 should be read as the dissertation’s pilot city-level strategic diagnosis chapter, and 

Chapter 6 as the more integrative extension of that approach in a medium-sized-city 

context. The present chapter thus plays a critical bridging role in the dissertation: it 

localizes the broader theoretical debates in a Hungarian case and prepares the 

methodological and substantive ground for the final empirical chapter. 
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The doctoral candidate was the lead author of the study and contributed 

substantially to the conceptualization of the research problem, the adaptation of 

the dichotomous smart city framework to the Budapest case, the collection and 

coding of the dataset on Budapest’s smart city development activities, the 

interpretation of the results, and the drafting of the manuscript. The article also 

relies on the doctoral candidate’s own unpublished database of activities and 

organizations involved in the Smart City Strategy of Budapest, indicating a 

central role in the underlying empirical work. 

Relation to 

dissertation 

research question 

This article addresses the dissertation’s overarching research question by 

analysing how a Central and Eastern European capital city attempts to become 

smart in practice, and by showing how strategic orientation, governance 

arrangements, and collaboration structures shape that process. It contributes to 

the dissertation by operationalizing the four smart city dichotomies in a 

Hungarian case and by demonstrating that smart city development must be 

interpreted not only through the presence of projects, but through the strategic 

principles embedded in the city’s development activities and governance model. 

Editorial 

adaptation note 

The full text of the published article is reproduced in this dissertation as a core 

chapter of the article-based thesis. Only minor editorial adaptations have been 

made for dissertation integration, including formatting, chapter and figure 

numbering, citation harmonization, and alignment with the unified bibliography. 

No substantive changes have been made to the original scholarly argument, 

methodology, or findings. 

 

5.3 Introduction 

Despite words about the declining popularity and diminishing hype of smart cities (SCs) 

(Trapp 2018), having climate-neutral SCs became one of the five main mission areas of 

the European Union’s large-scale research and development programme Horizon Europe 

(European Commission 2021). However, the widespread uptake of the concept is still far 

from its potential in Hungary and the Central Eastern Euro-pean region, which is further 

challenged by the social and economic impact of the COVID-19 pandemic. Some 

particularities make it especially challenging for scientists and practitioners to engage 

with the vision of SCs. 
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Ever since fundamental controversies were reported by Hollands (2008) in the SC 

research, studies aiming to untangle the contradictory nature of the literature have been 

gaining ground in the scientific community. Mora and Bolici (2017), Mora, Deakin and 

Reid (2018) and Komninos and Mora (2018) unveiled the significant differences among 

SC research streams by capturing four distinct dichotomies that are present in scientific 

publications. Mora et al. (2019) introduced a rigorous case-study-based methodology to 

analyse SC developments. With their proposed research methodology, they tested the four 

dichotomies as divergent strategic principles of SC development, using leading cities as 

examples (Mora, Deakin and Reid 2019). 

The implementation of SC developments ought to be realised with strategic methods 

(Komninos 2014; Angelidou 2015; Mora and Bolici 2016, 2017). The particularities of 

how these strategic principles should be considered are relatively well researched; 

however, there are only a few publications available on empirical research relating to 

Eastern European, especially Hungarian cases of SC development. In this paper, we 

replicate this validated scientific method and systematically analyse the SC strategy and 

development activities of one Hungarian example, the capital city, Budapest. 

When researching SC developments, most of the available publications focus on either a 

specific technology solution or urban subsystems, including components of SC models. 

The comparability and replicability of these researches are limited. On the other hand, 

papers analysing the overall city-wide context, or multiple cities, with comparable results 

are usually measuring the ‘smart’ performance of cities. These works primarily use 

existing or newly designed indicator systems, based on already available regional or 

urban data. As Z. Karvalics (2016) points out, a myriad of these indicator frameworks, 

with their city rankings, are available. However, they are more likely to create confusion 

and divergent understandings of the concept. Besides SC performance measurement and 

monitoring, Lukács and Csomós (2020) systematically analyse the presence of SC 

domains in the strategic documents of 21 Hungarian cities, based on the model of 

Giffinger et al. (2007). They point out that only three cities have a dedicated SC strategy, 

and the overall significance of the SC concept in the medium-term strategy of Hungarian 

cities is very low (15%). Lados (2016) analysed the SC attitudes of Hungarian cities and 

found various levels of maturity. 

This paper aims to establish better linkages between the Hungarian and the international 

research into SC strategies and smart development activities. The differing definitions 
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and numerous models cause inconvenience for both researchers and practitioners in 

adopting the SC concept in a localised context. A standardised methodology and its 

application to an Eastern European example of SC development will hopefully be 

inspiring and create cohesion among the various research pathways. Furthermore, this 

paper will help practitioners in the least developed cities to create their own SC strategy 

and design meaningful development activity portfolios. 

This paper may be useful to policymakers and urban managers as well as SC specialists 

involved in strategic planning processes, and mainly when they are designing portfolios 

of SC solutions for a city, undertaking benchmarking and peer learning activities. It could 

also be interesting to scientists who are engaged with systematic research into SC 

development activities, SC strategies and SC governance. In the following, we give a 

detailed description of the divergent principles of strategic SC developments 

(dichotomies), identified by Komninos and Mora (2018), which will provide the research 

framework for the case-study analysis of Budapest. Then, in the methodology section, we 

give a transparent description of how we collected and analysed the data, followed by the 

results of the four dichotomies studied. In the discussion, we point out the similarities and 

the differences among cities that demonstrated SC excellence (especially Vienna). 

Afterwards, we make conclusions, define future research directions and draw attention to 

the limitations and validity of our research. 

The Dichotomous Nature of Smart City Research 

There are four different dichotomies identified by Komninos and Mora (2018) in the 

research of SCs. These strategic principles in each of the four cases not only differ from 

each other but are directly opposed. The existence of such phenomena makes it 

challenging for scientists to research strategies since there is no consensus on which way 

is best for the development of SCs. There is robust evidence available on the existence of 

such dichotomies in the literature (Mora et al. 2019). 

Table 14 The four dichotomies of SC research and the divergent strategic principles 

Dichotomies Strategic principles Definition 

 
 

Dichotomy 1: 
Technology-led 

or holistic 

Hypothesis 1.1: 
Technology-led 

strategy 

SC development must be driven by 
information and communication 
technology (ICT) solutions. 

Hypothesis 1.2: 

Holistic strategy 

SC development should rather consider 
all other conditions for urban 
environments, built for human habitats. 
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Dichotomy 2: 
Top-down or 

bottom-up 
approach 

 

Hypothesis 2.1: 

Top-down approach 

Local governments must take the leading 
(governance) role in SC developments 
and provide strategic directions for all 
stakeholders. 

 

Hypothesis 2.2: 

Bottom-up approach 

The civil society and key stakeholders 
other than the local government must 
build up SC developments, unbound by 
central regulation. 

Dichotomy 3: 

Double or 

quadruple-helix 

model of 

collaboration 

 

 

Hypothesis 3.1: 
Double-helix 

model 

SC development must be built on the 
cooperation between local governments 
and industry actors, in a public–private 
model of collaboration. 

Hypothesis 3.2: 

Quadruple-helix 

model 

 

SC development must be built on the 
collaboration of government, industry, 
academia and civil society, engaging all 
four spheres as co-producers of 
development. 

Dichotomy 4: 

Mono-

dimensional or 

integrated 

intervention 

logic 

 

 

Hypothesis 4.1: 

Mono-dimensional 

approach 

 

 

SC development should concentrate 
interventions on a single urban domain or 
dimension, typically ICT infrastructure. 

Hypothesis 4.2: 

Integrated approach 

 

 

SC development should align and 
combine interventions across multiple 
urban domains within an integrated logic 
of development. 

 

5.4 Methodology 

The present study applies a case-study methodology to analyse the SC strategy of one 

city. The purpose of the study is to analyse a Central Eastern European case that has not 

been researched yet and is not regarded as an example of excellence. Considering the 

purpose of this study, we used a non-probability sampling type, convenience sampling, 

where the sample was drawn from the part of the population that was closest to hand. As 

the study is a sort of pilot testing for this type of population, it is the most useful one. The 

aim was to select a case-study city in which the transition process has proven to be 

unsuccessful yet. The sampling process considered the following criteria: (1) larger cities 
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(at a European level), with between 500,000 and 2,000,000 inhabitants, that (2) have an 

existing SC strategy. 

We did a comparative analysis of the SC rankings which showed whether each candidate 

was an example of an unsuccessful case. Budapest has a resident population of 1,750,216 

and has had an SC strategy since 2019, which makes it a late adopter of the concept. 

However, SC developments were already underway there in the last decade. The city 

ranked lower (77th) than its region’s average ; only Bucharest ranked worse in 2020 

(Csécsei 2020). The collection of data was conducted in multiple phases, to find online 

sources where digital records are available for the city of Budapest and its SC 

development activities. The main sources identified were: (1) Budapest Portál, the official 

online information system of the local government (Budapest Főváros Önkormányzata 

2021), and (2) the Lechner Knowledge Centre’s SC project repository (Lechner 

Tudásközpont 2021). Using these main sources, we identified and collected digital 

records, including press releases, web pages, policy documents, local government acts 

and so on. All the identified activities were collected in an Excel spreadsheet, where 

duplications were removed and the data was described with a pre-defined template. The 

processing and analysis of the qualitative data were carried out in the QCA Map website’s 

service. Besides the digital records for each activity, the coding procedure produced 

quantitative data on the SC domain it belongs to, the year of the activity, the type of 

activity (A: Com-munity Building, B: Strategic Framework, C: Services and Applications 

(the type of service or application), D: Digital Infrastructure), the spatial level (City, 

District, Building, Home) and the organisations participating in the implementation. In 

the case of organisations, their type and administrative level were also determined. With 

the coding process, 111 activities (Annex 1) and 337 organisations (Annex 2) were 

identified. The annexes are accessible in an external file due to their size (Csukás 2022). 

 

5.5 Results 

5.5.1 Dichotomy 1: Technology-Led or Holistic Strategies 

Budapest’s SC development strategy gives much more weight to (1) deploying 

technological solutions (‘Services and Applications’; ‘Digital Infrastructure’) than to 

managing urban sustainability issues. The city’s strategy implements activities that use 

ICT components. In contrast with the technology-led focus, the city’s strategic activities 
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have a lesser focus on (2) the development of activities aimed at community building and 

the necessary strategic framework that supports the roll-out of those technological 

solutions. This strategy is therefore based on the services and application-focussed vision 

of SCs, with a high emphasis on technology, particularly ICT. Therefore, we do not 

consider it a holistic type that is more engaged with the development of socio-technical 

systems in which technology is a means, not an end itself. Figure 23 illustrates the 

distribution of SC development activities among the four categories, which ultimately 

determines the type of strategy. 

 
Figure 23 Budapest’s SC development strategy: Number of activities by category (own edition) 

The details of the statement above are further elaborated in Figure 24, which splits the 

categories according to their percentage and nominal share of activities. The first group 

includes those activities belonging to at least one of the first two categories – ‘Community 

Building’ and ‘Strategic Framework’ – both of which focus attention on the non-

technological factors of SC development. In the comparison of the two groups, we 

identify that they are non-balanced – Group 2 has almost twice the number of activities 

of Group 1. 

 

Figure 24 SC development activities of Budapest: Distribution of activities by groups of categories (own edition) 
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In Group 2, activities are concerned with technological developments. In the smart 

government domain, examples include integrations with electronic documentation 

systems, secondary data portals, connection to ASP application services or the Budapest 

GIS Portal. Many other activities are linked to the smart mobility domain, including the 

BKK Futár application, smart parking solutions, e-car charging infrastructure and sharing 

systems, and smart lampposts. There are also examples of electronic card systems in 

various districts and application-based solutions for tourists. 

As an example of Group 1 activities, the CH4LLENGE project, co-funded by the 

Intelligent Energy Europe Programme of the European Union, with the participation of 

BKK Budapesti Közlekedési Központ Ltd, improved the capacities and knowledge of 

Budapest. The objective of the activity was to develop quality Sustainable Urban Mobility 

Plans, considering the most pressing challenges of participation, cooperation, measure 

selection, monitoring and evaluation. The final report of the project emphasised the role 

of institutional cooperation and strategic frameworks (CH4LLENGE Project 2021). The 

overall strategic framework for SC developments in Budapest is defined in the ‘Smart 

Budapest Framework Strategy’ approved by the Budapest City Council in 2019 

(Budapest Főváros Önkormányzata 2019). On the other hand, there are various strategic 

frameworks aligned with it: the climate strategy of Budapest (2018), the Budapest 2030 

urban development plan (2013), the Balázs Mór Plan for transport development strategy 

for the 2014–30 period. An example of the [A] Community Building activities is the 

establishment of a climate-change platform in Budapest, with 33 member organisations. 

The objective of the platform is to expand the knowledge of the capital’s decision-makers 

and the public about climate change, to ensure the long-term coordination of the activities 

related to this topic at the capital level and the conditions of professional communication 

related to climate change, as well as to define its framework effectively. 

5.5.2 Dichotomy 2: Top-Down or Bottom-Up Approach 

This section provides an overview of the activities of the Budapest municipality in the 

governance of the SC as well as defining its objectives and characteristics. The 

municipality’s strategy is defined in the document ‘SMART BUDAPEST: The Smart 

City Vision of Budapest’, which also details the dedicated role of each partner and the 

overall nature of the strategy. The strategy states that it is based on a new approach, which 

– in contrast with the traditional method of urban development documents – does not 

emphasise the necessary interventions in all the particular urban domains. It rather 
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collects a criteria framework for ‘smartness’, which horizontally aligns with all urban 

domains and harmonises them. It eventually acts as a complex guide to achieving the 

long-term goals. It could be used in the preparation and decision phase of projects. On 

the other hand, it may also be used in embedding smartness into the integrated urban 

development strategies (Smart ITS). The final focus areas are (1) Initiator Urban 

Governance, (2) Smart People, (3) Smart Economy, (4) Sustainable Resources, (5) Smart 

Mobility and (6) Urban Quality of Life. 

Budapest’s SC development strategy shows a mixed picture of top-down and bottom-up 

approaches, mainly due to its special view on the strategic framework, as explained 

above. The local government of the capital of Budapest is a key driver and participant in 

SC development activities. Public companies and district municipalities related to the 

capital were involved in 62% of all activities. Those activities that happened without the 

participation of local public administration took up a rather lower share of 38%, which 

means that the bottom-up approach of the city’s strategy is less significant. The 

framework strategy describes the role of different stakeholders in the implementation 

process. The actors are explicitly called (1) local governments and central government 

administration, (2) inhabitants and civil society and (3) market-oriented enterprises. Local 

government tasks are described as adopting SC principles into existing operations and 

executing new projects, with special emphasis on incentives and legislation. Civil society 

is encouraged to take on responsibilities and enforce smart principles in individual 

decisions. Members of the civil society are also expected to monitor, validate and provide 

feedback on planning and implementation of smart projects. The market-oriented 

enterprises’ task is to engage with urban challenges by developing products and services. 

The document defines its role as a guiding mechanism for all the stakeholders to support 

their cooperation and harmonise project activities. On the other hand, the strategy 

emphasises the special structure of Budapest’s public administration, the two-tier system 

of local governments. This makes the city services more complex; additionally, the 

Hungarian government implements several projects, within its jurisdiction, while key 

government services – where SC developments are common in excellent cases – are 

nationally centralised, leaving little space for the city to plan and implement actions. 

Taking into consideration the relatively high level of engagement of the city, one may 

expect strong leadership and a straightforward vision. However, the fragmentation of 

authority, the diverse interests of the various public bodies, the centralised service 
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provision and the horizontal nature of the framework strategy make it challenging to 

classify it as a purely top-down approach. Figure 25 shows that, while the Budapest 

municipalities take the lead, the central government’s role is relatively high in the SC 

development activities of Budapest. 

 

Figure 25 Share of public Hungarian organisations, based on their spatial level (own edition) 

Budapest’s SC framework strategy outlines a four-step planning process that begins with 

the (1) definition of SC, its focus areas and principles, based on the city’s vision, and a 

review of international practices; continues with (2) assessment of the situation in each 

focus area, covering already implemented and ongoing SC projects, local and national 

sectoral plans, and identification of key stakeholders; is followed by (3) determination of 

objectives and intervention areas in the focus areas; and concludes with (4) preparation 

of mechanisms to enforce smart principles in the development areas. 

Different target groups were engaged, using various methods. The working group 

responsible for developing the strategy consisted of personnel from the Mayor’s Office 

and external experts, which determined it as a centralised development process. Urban 

challenges and good practices were identified by conducting workshops with the 

participation of district local governments, where they also disseminated the methodology 

of the planning process. Another key stakeholder group, where similar workshops were 

conducted, was public service provider organisations (e.g., utility companies). In these 

cases, the working group also used the interview technique with representatives of the 

organisations, to enquire in depth about their opinions and recommendations. Despite 

these efforts to make the strategy creation process an open and inclusive one, there is no 
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publicly available evidence found on these workshops and interviews; furthermore, 

activities related to gathering the opinions of the wider population are also missing. 

Despite the thorough description of monitoring systems, measurement and indicators to 

evaluate the interventions in each focus areas, there are no responsibilities assigned to 

any organisations. Being a horizontal methodology to enforce smart principles in urban 

development, the strategy has no central organisations, where the necessary capacities 

and competencies are assigned. The strategy refers to the role and central role of Lechner 

Non-profit Ltd, which is a professional organisation that supports architectural and 

construction work and performs other professional information technology (IT) tasks. It 

created a Smart City Development Model – Methodological Guide TÉMOR, a City 

Evaluation and Monitoring System for Hungarian cities. However, this organisation has 

national jurisdiction and is directly linked with the Prime Minister’s Office and therefore 

the Hungarian government. Another key organisation mentioned is related to the Digital 

Welfare Program 2.0 (the Hungarian government’s digitalisation strategy), which is 

similarly linked to the central government. There is no specific local government 

organisation with the role of coordination, internal and external stakeholder management, 

project initiation, communication, etc. Nevertheless, the framework dedicates a central, 

leadership role to district local governments. There are also mentions of the pivotal role 

of knowledge generation and knowledge sharing (know-how) among members of 

communities, and institutional experience sharing. However, the strategy does not 

describe the mechanisms, sources or any particulars about such activities, for instance, 

organising cooperation events, stimulating the ecosystem and involving new 

stakeholders. The legislated environment and the regulations are also not sufficiently 

developed. 

5.5.3 Dichotomy 3: Double or Quadruple-Helix Model of Collaboration 

Budapest’s SC ecosystem for collaboration in development activities is analysed and 

visualised using the freeware Gephi software. The participating organisations are 

classified based on their affiliation in the quadruple-helix model. As Figure 26 shows, the 

most active organisations are within the ‘Government’ category, with 133 organisations 

(39.47%), while the second most active sphere is ‘Industry’, with only two fewer 

participants, 131 organisations (38.86%). The third one is ‘Research’, which comprises 

the higher-education institutions, with 41 organisations (12.17%). The fourth most active 

sphere is ‘Civil Society’, with 32 organisations (9.50%). This data suggests that Budapest 



152 

uses a double-helix collaborative model, with the main participation coming from 

government and industry, as an engine behind the city’s strategy for SC development 

activities. 

 

Figure 26 Organisations by quadruple-helix type in Budapest’s SC development activities (own edition) 

Figure 27 shows the network graph of the participating organisations in the ecosystem. 

The organisations mapped during the coding process are represented as nodes with a 

diameter that is directly proportional to the number of activities they participated in. 

Every edge connects the organisations that have collaborated in implementing at least one 

activity. Some organisations carried out activities on their own, and these cases are 

defined as self-loops in the software. The stronger the degree of collaboration between 

two organisations, the thicker the edge connecting them. The graph uses the Fruchterman 

Reingold layout, which is a classical one, developed in 1984 (used in Gephi software). 

For the sake of managing duplicate collaborations between two organisations, we used 

the simple ‘sum’ method for weighting. The edges are all ‘undirected’ ones. Colours are 

assigned according to the organisation types, as the legend on the right side illustrates. 

The data suggests that Budapest’s SC strategy holds onto the belief that SC developments 

can be efficiently realised within the narrow margin of traditional public–private 

relationships. Therefore, the collaboration’s model is a double-he-lix structure. In this 

specific case, this means that the roles of the research organisations and universities are 

underappreciated; there are great opportunities for municipalities to engage with research 

actors on the topic of SC development activities. The potential for various instances of 

mutually beneficial cooperation is currently underexploited. The city’s framework 

strategy declares that the road to smartness could be achieved through validation of 11 

horizontal principles, which might be interpreted in any level of planning. The 

‘cooperative’ principle describes that one of the most important indicators for measuring 
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the smartness of Budapest is the degree of interconnectedness of its urban actors. With 

regards to the status of a central institution, the strategy states that the municipalities play 

a pivotal role in urban governance. It is the public sphere’s (e.g., local governments’) 

responsibility to build partnerships, be proactive and coordinate urban actors. A key 

practical challenge is the management of activities that affect several administrative 

boundaries. 

 

Figure 27 The SC development ecosystem of Budapest’s strategy (own edition) 

Civil society, being the least represented organisation type, holds a rather high share, 

compared to the international examples of excellent cases. As an example, Budapest’s 

local government and several local district governments introduced the institution of 

participatory budgeting, which had dedicated to it an important role in empowering 

citizens and incentivising their engagement with local urban development activities. 

However, this significant participation is to be interpreted not only as a consequence of 

the city’s intention to strengthen the role of the civil society but as proof of the existence 

of notable grassroots activities. 

5.5.4 Dichotomy 4: Mono-dimensional or Integrated Intervention Logic 

The available data in the analysis shows in Figure 28 that in the activity category of 

‘Services and Applications’ Budapest’s SC strategy has an integrated approach, which 

means that SC development activities cover most urban domains, in an integrated manner. 

It focusses on various domains of applications, not solely on the implementation of 

environmentally friendly solutions. Most of the activities are connected to ‘E-
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Government’ (25/86, 29.07%), ‘Mobility and Transport’ (23/86, 26,74%), ‘Health and 

Social Inclusion’ (20/86, 23,26%), ‘Education’ (18/86, 20.93%) and ‘Air’ (17/86, 

19.77%). 

 
Figure 28 Budapest’s SC development strategy: Activities by application domain (own edition) 

Considering this data, the activity portfolio of the city fits well with the Euro-pean 

understanding of SCs. This aligns with the current city management’s policy focus of a 

climate strategy that aims to address the environmental sustainability issues that are 

pressuring the needs of the citizens. Among the services and applications, we find a 

variety of solutions – e.g., dynamic simulation models to optimise the operational and 

maintenance conditions of the city’s waterworks, development of geographical 

information systems (GIS), e-mobility and micro-mobility solutions, open data utilisation 

portals to share public data assets with the general public and make use of them, 

community food sharing platforms, an online platform for the management of citizen 

reports about public space problems and sharing these items with the competent 

authorities, deployment of UV-B radiation sensors, providing citizens with real-time 

information on public transport, and a smart grid pilot project with the extensive 

engagement of households with smart metering solutions. 

5.6 Discussion 

For researchers and the general public, it would seem inappropriate, or at least irrelevant 

in contrast to other pressing issues, to discuss the current situation of SCs in Hungary or 

the Central Eastern European region. In many cases, the COVID-19 pandemic further 
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marginalised the SC development activities of less-well-performing cities since some of 

them reported having challenges with operating even the very basic urban services such 

as public transportation. Nevertheless, we should remind ourselves that SCs are 

fundamentally not only all about fancy multi-million-dollar ICT projects. The concept 

emerged as a comprehensive framework to minimise the contemporary inefficiencies of 

urban systems and maximise the quality of life for citizens. Amid the challenges of this 

new pandemic, the resilience of urban systems is being tested, and the need for smartness 

is becoming even more urgent than before. As mentioned in the introduction, to embrace 

smartness, local governments are provided with directives, and financial incentives in the 

European Union, to plan smart activities. However, the unpreparedness of municipalities 

prevents them from accessing additional resources to develop urban services, and they 

decline even further in competitiveness. Lukács and Csomós (2020) reported that 15% of 

Hungarian cities with at least 10,000 inhabitants (140 cities) barely mention ‘smartness’ 

in their most important medium-term development programme. Are these results 

generalisable among Eastern European peers and the EU-15 countries, or is it only a 

Hungarian phenomenon? Cities need more support in tools and capacities to embed the 

concept into their mid-term plans. Showing the characteristics of Budapest, the 

supposedly most advanced case in the country, we find the findings of the analysis to be 

more informative if we compare them with the case of Vienna, which is already reported 

in the international literature as an example of excellence. The comparison between the 

neighbouring countries is otherwise an often-used benchmark in public media. In contrast 

to Budapest, Vienna uses a holistic SC strategy approach, which means that technological 

development is aligned with human, social, cultural, economic and environmental factors. 

Furthermore, Vienna keeps a balance between top-down and bottom-up approaches, and 

the city government promotes a bottom-up development process. There is another sharp 

difference between the two cities. Regarding the models of cooperation, Budapest uses a 

double-helix approach, while Vienna uses a triple-he-lix one. The share of academia in 

Budapest’s SC development activities is lower (12.17%) compared to its peer (19.61/%). 

Another key difference is the share of government organisations: 39.47% in the case of 

Budapest and 19.61% in the case of Vienna. The dominance of government organisations 

also means a lower share of industry organisations in Budapest (38.87%, in contrast to 

Vienna’s 56.47%). Yet another interesting finding is that the share of the civil society is 

almost double in Budapest what it is in the other city. The composition of services and 

applications (C) is quite similar in the two cases. All this data suggests that, compared to 
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an excellent case, Budapest’s SC development activity uses different strategic principles 

in Dichotomies 1, 2 and 3. This suggests that the differences in performance might  

be originating from the adaptation of these different principles, because the activity 

portfolio of the two cities is much alike in terms of the applied domain. The question 

arises, then, do cities like Budapest want to compare themselves to Vienna, if such 

fundamentally different approaches are present in the SC strategy? Or, rather, is the 

performance in smartness correlated with the type of strategic principles that cities adopt? 

This is a future direction for research. 

Looking at the SC development activities of Budapest, we can state that the current 

European partnerships created benefits and challenges as well. One special example of 

failure originates from an international cooperation project, funded by the European 

Commission, called Cities-4-People (Cities-4-People, 2021). Within the project, the local 

government and the BKK (competence centre for transport) worked together with several 

shared mobility solution companies, such as the Lime Lime Network B.V. which operates 

shared electric scooters. The service provider proved to be inadequate in terms of taxation, 

generated huge tension in urban mobility, and, parallelly, mainly served the needs of 

tourists, instead of the residents. The service has even been banned in various districts by 

the local governments. 

Considering the very low engagement of the medium-term strategies of Hungarian cities 

with the SC concept, it is vital to provide easy-to-understand and standardised 

methodologies for researchers and practitioners. Besides the fundamental differences we 

found in the different strategic approaches of an excellent and less successful city, there 

are other key issues to be considered that are not at all technological or ICT related in 

their nature but, rather, involve strategic management, institutional challenges and 

planning problems, which are hindering the transition to smartness. A key difference is 

that the Urban Innovation Labs is missing. Every city is unique, and adaptation of novel 

technological solutions requires special skill and knowledge; otherwise, the ‘boxed’ 

products of the industry create tension and lead to further unsuccessful cases. The 

observation of excellence cases suggests that specialised competence centres are 

established, separately – e.g., Forum Virium Helsin-ki speeds up innovation in Helsinki, 

with pioneer work in the field of open data and SC development (Forum Virium Helsinki 

2021). It uses the ‘agile smart city development’ concept (which originate from business 

and management science) to make Helsinki the most functional SC in the world. As 
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another example, Urban Innovation Vienna was established as a competence centre for 

future urban issues in Vienna. It contributes the knowledge gained there to open discourse 

with local experts so that proactive and creative strategies can be drawn up for Vienna. 

Therefore, this paper proposes, the key enabling factors to support the transition to 

smartness are not only technological ones but, in most cases, management, organisational 

and planning issues. If we accept that the local governments take the leading role in the 

transition, they must acquire the necessary organisational mechanisms to absorb and 

diffuse innovation. Unless a dedicated organisation with the necessary skills, expertise, 

competence and authority exists, the transition to smartness will be more likely to create 

problems than to solve existing urban challenges. As a new initiative, the Budapest Public 

Foundation for Enterprise Development’s’ Smart Budapest Idea Competition’ has the 

potential to fill in such a gap in the future in Budapest. 

As mentioned before, in the COVID-19 pandemic cities have been struggling to operate 

basic services; however, their resilience is being tested in these times, and the capacity of 

the city management is evaluated in terms of success or failure to recover quickly from 

difficulties, saving as many lives as possible. The capabilities of local governments to 

improve their efficiency and make more use of existing resources embodies smartness. 

Installation of fancy gadgets, and participation in low impact and unjustified, purely 

monetarily attractive international projects are not the way forward. However, the 

capability of making smart decisions is not a commodity that can be bought from industry; 

rather, the transition to an SC fundamentally carries within itself radical change, which 

might trigger resistance from those it affects. 

Another key issue raised by this paper is connected to SC rankings and their indicator 

systems. It is important to measure the performance of cities in the framework of the SC 

concept. However, researchers should not be solely engaged with the development of 

such indicator systems unless they are directly linked with SC development activities, and 

those activities are clearly with the change of status range of certain performance areas 

(Bukovszki et al. 2019). In most cases, these rankings are indistinguishable from other 

competitiveness rankings. Attention needs to be focussed on what cities actually do 

within the SC context. 
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5.7 Conclusions and Future Research Directions 

In this paper, we analysed the SC strategy of the Hungarian capital Budapest, which is 

considered to be an example of a less-well-performing city. Budapest’s SC development 

strategy focusses on technological solutions. This means that the framework conditions 

for implementing the strategy – organisational background, authority, management, 

platforms for cooperation and so on – are rather neglected. The strategy uses a top-down 

approach; however, the two-tier administrative system and the key role of the central 

government make it a special case where the two approaches are mixed. In the case of the 

model for cooperation, Budapest adopts early on a double-helix model of collaboration: 

the most active organisations are government and industry ones, while the share of 

research is rather low. The presence of the civil society is relatively high compared to 

Vienna; however, in absolute terms, it is still low. Additionally, SC development 

activities cover most urban domains in an integrated manner; the city fits well with the 

European understanding of SCs, focussing on environmentally friendly solutions. The 

strategic principles used in Budapest’s approach to SC transition are significantly 

different from a number of excellent cases such as Vienna, which might be the reason for 

the difference in performance. However, the correlation between a set of strategic 

principles used in cities and their performance is a future direction for research. Budapest 

lacks a specialised organisation, with the necessary skills, authority and capacities to 

engage with urban innovation, which on the other hand is present in various excellent 

cases. This might be another explanatory factor in the search for the different 

performance, which needs further investigation, too. 

5.8 Limitation and Validity 

It is important to note that the multiple-case-study selection process and the number of 

replications always determine the external validity of the study and the extent to which 

the results are generalisable. The extent of iteration is highly dependent on the confidence 

the researcher wants to achieve; ‘the greater certainty lies with the larger number of cases’ 

(Yin 2012, 58). Besides, analytical generalisation is also affected by two contextual 

conditions: the geographical distribution of the selected cases and their size. A more 

heterogeneous sample would determine a broader generalisation of the results. Budapest, 

as one case in the Central Eastern European region, is good for a pilot to assess the 

capability of the methodology that has proved to be working well for excellent cases. For 

further generalisation, other cases need to be tested in the region. Data availability also 
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has a limitation on the research. Furthermore, the weight of each activity is not 

considered. 

5.9 Chapter takeaway for the dissertation argument 
This chapter advances the dissertation argument by showing how the broader conceptual 

claims developed in the earlier chapters can be translated into a structured diagnosis of a 

specific city’s smart development trajectory. If Chapters 2 and 3 established that smart 

city transition is constrained by structural and organizational barriers, and Chapter 4 

demonstrated that cities also differ in the value propositions embedded in their activity 

portfolios, the present chapter adds a further level of precision by showing how a city’s 

smart city trajectory can be interpreted through a coherent strategic framework. In the 

logic of the dissertation, this is a decisive step. The dissertation does not only argue that 

smart city development is context-dependent and governance-sensitive; it also seeks to 

show how these characteristics become empirically visible in an actual urban case. The 

Budapest chapter provides that demonstration. 

The main dissertation-level contribution of this study is that it operationalizes the four 

strategic smart city dichotomies in a Hungarian and Central and Eastern European 

context. By analysing Budapest through the tensions between technology-led and holistic 

development, top-down and bottom-up governance, double- and quadruple-helix 

collaboration, and mono-dimensional and integrated intervention logic, the chapter 

provides a structured language for interpreting the city’s pathway toward smartness. This 

is important because it allows the dissertation to move beyond generic statements about 

success, failure, or maturity. Instead of asking only whether Budapest is smart, the chapter 

asks what kind of smart development it is pursuing and under what strategic and 

institutional conditions. This directly supports the dissertation’s overarching argument 

that becoming smart is not a binary condition, but a patterned urban trajectory shaped by 

strategic choices, governance arrangements, and implementation practices. 

A second important contribution is that the chapter grounds the dissertation’s Central and 

Eastern European and Hungarian orientation more explicitly. Earlier chapters established 

that this regional context is underrepresented in the international smart city literature and 

that Hungarian cases are especially valuable for testing whether dominant smart city 

frameworks travel effectively beyond flagship Western examples. The Budapest study 

responds directly to that need. It applies an internationally established analytical model 
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to a city that has an explicit smart city strategy, a visible portfolio of smart developments, 

and a complex metropolitan setting, yet is not typically cited as a smart city benchmark 

in the international canon. This matters for the dissertation because it strengthens its claim 

that context matters not only at the level of city size, but also at the level of region, 

governance tradition, institutional capacity, and strategic implementation culture. 

Budapest is not used here as a representative case of all cities, but as a revealing case that 

helps locate the dissertation more firmly in the Hungarian and Central and Eastern 

European debate. 

The empirical findings of the chapter also deepen the dissertation argument in a 

substantive way. The study shows that Budapest’s smart city development can be 

characterized as relatively technology-led, partly top-down, and largely based on double-

helix collaboration, while at the same time exhibiting a relatively integrated portfolio 

across urban domains. This combination is analytically significant. It suggests that a city 

may display a broad and multi-domain set of smart development activities without 

necessarily achieving a governance model that is equally broad in terms of actor inclusion 

or participatory depth. In other words, portfolio integration does not automatically imply 

participatory governance or quadruple-helix collaboration. This is an important lesson for 

the dissertation as a whole, because it complicates any overly simple equation between 

the breadth of smart city activity and the quality of smart city governance. A city may be 

active, relatively integrated, and strategically ambitious, while still remaining 

organizationally underdeveloped and governance-wise selective. 

This finding also connects closely to the earlier chapters. Chapter 2 identified barriers 

such as weak standards, uneven knowledge, and dependency structures. Chapter 3 

showed that organizational design and collaborative capacity are central to whether smart 

city transition becomes workable in practice. The present chapter demonstrates how those 

more general problems may manifest at the level of a specific city trajectory. Budapest’s 

relative weakness in bottom-up engagement, stronger dependence on public-private 

rather than broader quadruple-helix collaboration, and the underdeveloped organizational 

background of strategy implementation all echo the concerns raised earlier in the 

dissertation. This makes the Budapest chapter more than an isolated case study. It 

becomes a city-level expression of the broader dissertation argument that the key 

constraints of smart city development lie not only in the technological sphere, but in the 

institutional and organizational architecture through which technology is embedded. 
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Another major contribution of the chapter is methodological. It shows that the 

dichotomous framework is not merely a conceptual scheme for theoretical discussion, but 

a usable tool for the structured interpretation of city-level smart city development. This 

is highly relevant for the dissertation because one of its broader aims is to bridge abstract 

smart city theory and empirical urban analysis. The Budapest study advances that aim by 

showing how strategic orientation can be reconstructed from strategy documents, activity 

portfolios, and actor involvement patterns. It thus helps establish a methodological path 

that is later extended and refined in the Debrecen chapter. In this sense, the Budapest 

study is both a substantive contribution in its own right and a methodological precursor 

to the dissertation’s final empirical chapter. 

The chapter is also important because it highlights the gap between strategic framing and 

implementation conditions. Budapest appears in the study as a city whose activity 

portfolio is relatively broad and integrated, yet whose implementation environment 

remains constrained by insufficient organizational authority, incomplete management 

structures, and limited platforms for broader cooperation. This supports one of the 

dissertation’s most consistent claims: smart city development cannot be assessed solely 

on the basis of visible initiatives or strategy documents. It must also be judged in relation 

to the institutional capacity and governance architecture that support or limit those 

initiatives. In this regard, the chapter reinforces the dissertation’s integrative conceptual 

framework, in which strategy, barriers, governance, and implementation are treated as 

interdependent dimensions rather than separate research themes. 

In relation to the dissertation’s overall trajectory, the Budapest chapter performs an 

essential bridging function. It stands between the broader comparative discussion of value 

propositions in Chapter 4 and the more deeply integrated medium-sized-city governance 

analysis in Chapter 6. This position is analytically productive. Chapter 4 showed that 

cities differ in the benefit structures of their activity portfolios. Chapter 5 now shows how 

one city’s trajectory can be diagnosed strategically through a structured framework. 

Chapter 6 will take that same framework into a medium-sized-city context and deepen it 

further through project-level and stakeholder-network analysis. Budapest therefore serves 

as an intermediate step between comparative portfolio analysis and full governance-

network synthesis. It confirms the value of the dichotomous diagnostic approach while 

also revealing the kinds of limitations that make a deeper medium-sized-city case study 

necessary. 
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This link to Chapter 6 is especially important for the dissertation argument. Budapest, as 

a capital city, offers a valuable case of strategic smart city diagnosis in the Hungarian 

setting, but it does not fully capture the medium-sized-city problem that is central to the 

dissertation as a whole. The next chapter addresses this by turning to Debrecen, where 

the dissertation’s core themes converge more fully: medium-sized-city context, strategic 

orientation, concrete project portfolio, governance structure, and stakeholder-network 

relations. In that sense, Chapter 5 prepares the ground for Chapter 6 by demonstrating the 

usefulness of the strategic framework and by revealing the need to analyse smart city 

development not only through a city’s declared strategy and activity portfolio, but also 

through the underlying network of actors that shapes implementation. The move from 

Budapest to Debrecen is therefore not merely a shift of case. It is an analytical deepening 

of the dissertation’s central concern with how cities become smart in practice. 

In sum, this chapter advances the dissertation argument in four main ways. First, it 

localizes the dissertation’s conceptual framework in a Hungarian and Central and Eastern 

European city case. Second, it operationalizes the four smart city dichotomies as a tool 

for diagnosing strategic orientation. Third, it shows that a city may be relatively integrated 

in its activities while still remaining selective or constrained in governance and 

collaboration. Fourth, it prepares the transition to the dissertation’s culminating empirical 

chapter by establishing a city-level strategic diagnosis that Chapter 6 can extend into a 

medium-sized-city governance and stakeholder-network analysis. Its main contribution 

is therefore to demonstrate that smart city development can be interpreted systematically 

as a strategic trajectory shaped by organizational and governance conditions, rather than 

merely described as a collection of projects or policy ambitions.  
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6. Smart City Governance in a Medium-Sized European City: Strategic 
Dichotomies and Stakeholder Networks in Debrecen (Hungary) 

6.1 Chapter preface 
This chapter appears at the culmination of the article-based core of the dissertation 

because it brings together, in a single empirical study, the main analytical dimensions 

developed across the preceding chapters. Chapter 2 identified the structural barriers 

hindering smart city development in medium-sized cities. Chapter 3 showed that many of 

these barriers are reproduced or alleviated through organizational design. Chapter 4 

demonstrated that smart city trajectories also differ in the value propositions embedded 

in their activity portfolios. Chapter 5 then operationalized the four strategic smart city 

dichotomies in the case of Budapest and showed how a city’s smart development can be 

diagnosed systematically through its strategy and projects. The present chapter extends 

and integrates these lines of inquiry in the case of Debrecen, a medium-sized Central 

European city, by combining project-level strategic diagnosis with stakeholder-network 

analysis. It is therefore placed here as the dissertation’s most comprehensive empirical 

chapter. 

The chapter is especially important because it returns the dissertation to one of its central 

concerns: the under-examined role of medium-sized cities in smart city research. The 

article explicitly positions Debrecen as an analytically informative case because medium-

sized cities are a more typical European implementation setting than capital-city or 

flagship cases, yet they remain less thoroughly studied in the literature. The study 

therefore responds directly to the dissertation’s effort to move beyond capital-city bias 

and to understand how smart city governance unfolds under more ordinary scaling 

conditions, with thinner organizational capacity, more limited in-house data and analytics 

capabilities, and greater dependence on external programmes and partnerships. 

This chapter also occupies a pivotal position because it is the first study in the dissertation 

to combine the strategic dichotomy framework with a full stakeholder-network 

perspective. The article analyses Debrecen’s portfolio along the four key dichotomies 

already introduced in Chapter 5, technology-driven versus holistic development, top-

down versus bottom-up governance, double-helix versus quadruple-helix collaboration, 

and mono-dimensional versus integrated logic, but it goes further by constructing a 

contributor network from co-participation data. In this way, the chapter not only 

diagnoses the city’s strategic orientation, but also reveals how that orientation is 
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embedded in a concrete governance structure of organizations, partnerships, and central 

actors. This makes the chapter especially valuable for the dissertation, because it turns 

the earlier conceptual claim about governance and stakeholder relations into a directly 

observable empirical pattern. 

Substantively, the chapter deepens the dissertation’s main argument by showing that 

Debrecen’s smart city trajectory is predominantly technology-led, municipally 

orchestrated, and grounded in government–industry collaboration, while at the same time 

achieving broad coverage across smart city domains. This combination is analytically 

significant. It suggests that in medium-sized cities, strong top-down coordination may 

support multi-domain breadth and implementation coherence, yet the same governance 

bundle may also reinforce a relatively narrow collaboration structure and limit 

participatory depth and knowledge-sector inclusion. This is one of the dissertation’s most 

important cumulative insights, and it becomes clearest in this chapter. 

The chapter also connects directly to the dissertation’s final integrative conclusion. 

Unlike the earlier article chapters, which each emphasized one dominant dimension, 

barriers, organizational design, value propositions, or capital-city strategy, this study 

brings together context, strategy, implementation portfolio, and governance network in a 

single case. It therefore functions as the empirical culmination of the dissertation. The 

following and final chapter will synthesize the findings of all five studies, but many of 

the dissertation’s core conclusions are already visible here in concentrated form: medium-

sized cities matter analytically; governance structure shapes smart city trajectory; broad 

project coverage does not automatically imply inclusive collaboration; and smart city 

development must be evaluated through both strategic logic and stakeholder architecture. 
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Doctoral candidate 
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The doctoral candidate led the study and was primarily responsible for the 
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the stakeholder collaboration network, and the drafting of the manuscript. The 
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Relation to 

dissertation 

research question 

This article addresses the dissertation’s overarching research question by 

examining how a medium-sized Central European city becomes smart in 

practice, and by showing how strategic orientation, municipal coordination, 

and stakeholder-network structure shape that process. It contributes directly to 

the dissertation by integrating the medium-sized-city focus, the dichotomous 

strategy framework, and the governance-network perspective into one 

empirical case, thereby offering the dissertation’s strongest combined evidence 

on how smart city ambitions are translated into concrete project portfolios and 

collaboration structures. 

Editorial 

adaptation note 

The full text of the published article is reproduced in this dissertation as a core 

chapter of the article-based thesis. Only minor editorial adaptations have been 

made for integration into the dissertation, including formatting, chapter and 

figure numbering, citation harmonization, and alignment with the unified 

bibliography. No substantive changes have been made to the argument, 

methodology, or findings of the published article. 

6.3 Introduction 

The smart-city has become a widely adopted paradigm for urban development (Almulhim 

and Yigitcanlar, 2025; Bibri, 2019; Colding et al., 2019; Dabeedooal et al., 2019; 

Malandrino et al., 2019; Schipper and Silvius, 2018; Tobey et al., 2019), that has diffused 

globally beyond pilot discourse, with evidence of >1000 implemented projects worldwide 

(Csukás and Szabó, 2021; Hajek et al., 2022) and large-scale public and city investment 

commitments (Cui et al., 2024; Kim, 2022), alongside institutionalization in major policy 

programmes such as the EU’s Cities Mission targeting 100 climate-neutral and smart 
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cities by 2030 (“Climate-neutral and smart cities - Research and innovation,” 2026; 

Prieto, n.d.), encompassing applications of advanced technology (Allam and Newman, 

2018) and data-driven solutions to improve sustainability, governance, and quality of life 

(Bokolo, 2023; Csukás and Szabó, 2021; Kaluarachchi, 2022; Kitchin, 2014). Early 

implementations of smart cities were often technology-driven, emphasizing ICT 

infrastructure and smart services as ends in themselves (Hu et al., 2023; Kummitha and 

Crutzen, 2017; Liu and Wu, 2023; Myeong et al., 2021; Ramaprasad et al., 2017). This 

techno-centric approach, exemplified by many flagship projects, has invited critiques for 

neglecting human and social dimensions of urban innovation (Cook and Karvonen, 2024; 

Hollands, 2015; Kitchin, 2016, 2015; Kummitha and Crutzen, 2017; Marvin et al., 2015; 

McFarlane and Söderström, 2017). In response, scholars and practitioners have called for 

more holistic strategies that treat technology as a means to broader urban goals – 

integrating community needs, sustainability, and institutional change (Ahvenniemi et al., 

2017; Angelidou et al., 2018; Castelnovo et al., 2016; Gracias et al., 2023; Hollands, 

2008; Shelton et al., 2015). Likewise, the governance of smart city initiatives can range 

from top-down – led by government with centralized planning – to bottom-up, where 

grassroots actors, civic tech communities, and other stakeholders drive innovation (Meijer 

and Bolivar, 2016; Mora and Bolici, 2017; Myeong et al., 2021; Ruhlandt, 2018). The 

breadth of stakeholder collaboration is another key axis (Clement et al., 2022; Dabeedooal 

et al., 2019; Dezi et al., 2018; Esteban-Narro et al., 2025; José and Rodrigues, 2024; 

Lopez-Carreiro et al., 2023): Smart-city delivery is frequently organized through public–

private arrangements (city authorities working with firms), sometimes framed as a 

double-helix governance mode (Ju et al., 2024; Quan and Solheim, 2023), while the 

quadruple-helix perspective explicitly broadens smart-city innovation to include 

academia and civil society in co-creation (Angelidou, 2017; Carayannis et al., 2022; 

Csukás and Zs. Szabó, 2022; Csukás and Szabó, 2021; Mora et al., 2019a; Mora and 

Bolici, 2017). 

Finally, Smart City efforts may pursue a mono-dimensional logic - concentrating on a 

single domain or a set of isolated projects - or an integrated logic that aligns multiple 

urban domains and policies under a unified smart city framework. Empirical evidence 

shows substantial variation in how broadly cities spread “smart” initiatives across 

domains: Neirotti et al. operationalize this using a domain “coverage ratio” (i.e., the ratio 

of domains addressed by a city’s smart initiatives relative to the set of potential domains), 

demonstrating that some cities concentrate on a narrow subset while others adopt broader, 
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cross-domain portfolios (Neirotti et al., 2014). At the same time, the smart city concept 

is described as evolving “from a sector-based approach to a more comprehensive view,” 

yet implementation often requires “lowering the scale from the strategy to the project 

level,” so the capacity of initiatives to deliver an “integrated and systematic” response is 

contested in practice (Fernandez-Anez et al., 2018). Correspondingly, the literature 

contrasts cases of integrated smart city strategies (explicitly discussed as “toward an 

integrated approach” and illustrated through citywide strategy examples) with contexts 

where piecemeal initiatives predominate and smart-city making emerges through a mix 

of ad hoc initiatives and later “post hoc” strategizing (Neirotti et al., 2014).  

These dichotomies - technology-driven vs. holistic, top-down vs. bottom-up, double- vs. 

quadruple-helix, and mono-dimensional vs. integrated - capture strategic choices and 

tensions frequently observed in smart city development (Csukás and Zs. Szabó, 2022; 

Mora et al., 2019b). Balancing these tendencies is widely regarded as important for 

effective smart city governance. Yet, the empirical base used to theorize and benchmark 

them remains uneven: much of the most visible evidence and many comparative 

syntheses draw disproportionately on global cities and capital regions, i.e., contexts 

characterized by high administrative capacity, dense innovation ecosystems, large 

procurement markets, and strong international visibility. This raises a risk of selection 

bias in smart city research (Dashkevych and Portnov, 2022; Shi and Shi, 2023), whereby 

governance arrangements and strategic logics observed in “flagship” cities are implicitly 

treated as generalizable, even though they are produced under atypical institutional and 

resource conditions. (Del-Real et al., 2023; Kitchin, 2015). 

Medium-sized cities constitute a different - and in Europe, more common - 

implementation setting (Desdemoustier et al., 2019). They often operate with thinner 

organizational capacity (Lafioune et al., 2023; Tejedo-Romero et al., 2022), more 

constrained fiscal space (Blanck and Ribeiro, 2021; Caselli et al., 2022), higher 

dependence on external funding programmes (Caselli et al., 2022), and more limited in-

house data and analytics capabilities (Csukás and Szabó, 2018; Nowaczyk et al., 2022). 

These conditions can systematically shape whether smart city development becomes 

technology-led or holistic, top-down or participatory, and predominantly double-helix or 

more broadly collaborative in practice (Borghys et al., 2020; Fernandez-Anez et al., 2018; 

Kummitha, 2025; Lee et al., 2023; Nguyen et al., 2022; Quan and Solheim, 2023; 

Voorwinden, 2021). This matters not only for theory but also for policy: European 
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programmes increasingly expect cities beyond capitals to deliver integrated digital and 

climate transitions (Salvia et al., 2023; Shabb and McCormick, 2023; Ulpiani et al., 2023), 

yet the smart-city literature still provides only limited, fine-grained empirical analysis of 

how city-level strategic framings are translated into concrete project choices, governance 

arrangements, and implementation practices, particularly in small and medium-sized, 

non-flagship contexts (Anschütz et al., 2024; Fernandez-Anez et al., 2018; Giffinger et 

al., 2007; Mu et al., 2022; Zhao et al., 2021). 

Accordingly, this study positions Debrecen (Hungary) as an analytically informative case 

of a medium-sized regional centre where smart city development is pursued under typical 

European “scaling” conditions (Varró and Szalai, 2022). Debrecen has experienced rapid 

economic restructuring alongside major infrastructure investment, and it has articulated 

explicit smart city priorities (Smart Mobility, Sustainable Energy, and Digital Debrecen), 

supported by cross-cutting aims related to citizen engagement, data-informed decision-

making, and external collaboration. In such settings, governance networks and capacity 

constraints are not background conditions; they are plausible causal drivers of observed 

strategic orientations. 

Methodologically, we operationalize the four dichotomies as an empirical diagnostic 

using a newly curated and validated dataset of 120 smart city initiatives in Debrecen, 

complemented with a stakeholder collaboration network derived from co-participation 

data. We assess whether strategic intent is reflected in practice by: (1) mapping initiatives 

across smart city domains and application areas; (2) coding projects along the four 

dichotomies; and (3) analysing the collaboration network to identify central actors, 

bridging roles, and the extent of multi-helix participation. The approach builds on a pilot 

methodology and aligns with a recent Budapest case analysis to improve within-country 

comparability while extending empirical evidence to a non-capital, medium-city context.  

The remainder of the paper is structured as follows. The Methodology section describes 

our data collection, coding process, and analytical framework, including the 

operationalization of the dichotomous model and construction of the stakeholder network. 

In the Results, we present findings on Debrecen’s strategic orientation: (1) a mapping of 

its smart city strategy along the four dichotomy dimensions, (2) a typology of projects by 

type and domain, (3) the roles and participation of different actor types, and (4) the 

structure of the smart city collaboration network visualized from the data. The Discussion 

reflects on the implications of these findings – comparing Debrecen’s approach to 
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patterns observed in larger cities (e.g. Budapest) and discussing what the Debrecen case 

reveals about the opportunities and limitations for medium-sized cities in smart city 

development. Finally, the Conclusions summarize key insights and provide 

recommendations for policymakers and researchers, highlighting the significance of 

medium-sized cities in the broader smart cities discourse. 

 

6.4 Materials and Methods 

6.4.1 Data Collection and Study Context 

This study is based on a comprehensive dataset of Debrecen’s smart city initiatives 

compiled and validated in 2025. The dataset includes 120 projects and initiatives 

implemented roughly between 2007 and 2025 in Debrecen. These were identified through 

multiple sources: municipal project documentation, the official Debrecen Smart City 

Strategy document, press releases, and contributions from local stakeholders (as recorded 

in the project database). Each initiative record was cross-checked against at least two 

independent sources where possible, and uncertain classifications were resolved through 

iterative review of original documentation. Each entry in the dataset contains details such 

as the project name, year, associated smart city domain, a description, and a list of 

participating organizations (cooperating partners). The domains are categorized 

according to the standard European smart city dimensions – in Smart Governance, Smart 

Mobility, Smart Economy, Smart Society/People, Smart Environment, and Smart Living. 

This classification is consistent with the Giffinger model of smart city domains and was 

directly annotated in the dataset for each project(Giffinger et al., 2007). In Debrecen’s 

case, the official strategy prioritized three focus areas (mobility, energy, digital) , but our 

dataset shows that initiatives actually span all six domains, allowing an analysis of the 

city’s multidimensional smart city development. 

Additionally, for each project, the dataset captures whether the City was involved (as 

initiator or partner) and the list of up to 15 partner organizations (public agencies, 

companies, NGOs, etc.). A separate “network edges” file was generated from this, listing 

every pair of organizations that appeared together in at least one project (with a weight 

indicating the number of co-occurrences). This serves as the input for our network 

analysis of Debrecen’s smart city ecosystem. 
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6.4.2 Coding Approach: Dichotomous Strategy Dimensions 

To analyse Debrecen’s strategic governance logic, we adopted a coding scheme based on 

the dichotomous model proposed by Mora et al. (2019) and further applied by Csukás and 

Szabó in their Budapest case study (Csukás and Zs. Szabó, 2022; Mora et al., 2019b). 

Each project was coded along several axes corresponding to the hypothesized 

dichotomies: 

 Tech-driven vs. Holistic: We assessed whether the project had a primarily 

technological focus (e.g., implementing ICT solutions, smart infrastructure, 

digital services) or a broader holistic focus (e.g., community development, policy 

or institutional frameworks, non-technical interventions). Following the 

methodology of Mora et al. (2019), we introduced four activity-type categories to 

capture this: (A) Community Building, (B) Strategic Framework, (C) Services and 

Applications, and (D) Digital Infrastructure . Categories A and B represent non-

technical, social or organizational activities (such as citizen engagement 

programs, strategy formulation, training, etc.), whereas C and D represent 

technology-oriented activities (deployment of smart services, mobile apps, 

sensors, Wi-Fi, hardware, etc.). Each initiative in Debrecen’s dataset was coded 

with one or more of these categories as applicable. This allows us to quantify the 

balance between tech-centric and community-centric efforts. In line with prior 

studies, we then grouped A+B vs. C+D to determine the overall strategy leaning. 

 Top-Down vs. Bottom-Up: We examined the governance mode of each initiative. 

An initiative was classified as top-down if it was initiated by the municipal 

government or a public authority and aligned with official strategy (for example, 

projects where Debrecen City Hall or a city-owned enterprise is a driving actor). 

Conversely, it was classified as bottom-up if it emerged from outside the 

municipal government – for instance, a project led by a startup, community 

organization, or corporate actor without direct city planning involvement. In 

practice, we used the “City involvement” field as a proxy: if the Municipality of 

Debrecen (or its agencies) was involved in an initiative, we consider it top-down 

or at least guided by the city, whereas if the city was not a participant, the initiative 

is treated as externally or bottom-up driven. This binary classification aligns with 

the dichotomy definitions where Hypothesis 2.1 posits that local governments 

lead smart city development (top-down) and H2.2 posits that other stakeholders 



171 

drive it independently (bottom-up). We recognize that reality can be nuanced 

(some projects are co-created), but this provides a clear criterion for analysis. 

 Double Helix vs. Quadruple Helix Collaboration: We identified the stakeholder 

composition of each project to see whether Debrecen’s smart city development 

relies mainly on the double-helix of government–industry collaboration or 

expands to a quadruple-helix model including academia (research institutions) 

and civil society (NGOs, citizen groups). To do this, we classified every 

participating organization in the dataset into one of four categories: Government 

(municipal departments, city-owned companies, national agencies, local 

authorities), Industry (private sector firms, startups, utilities if privately run), 

Research (universities, research institutes, schools), or Civil Society (non-profits, 

associations, community groups). The categorization was informed by 

organization type and name (for example, “Önkormányzat” denotes a 

municipality, indicating a government actor; “Egyetem” denotes a university, 

etc.). We computed the share and number of actors from each sphere involved in 

Debrecen’s initiatives, as well as examined specific major projects for the 

diversity of partners. This allows us to judge whether Debrecen’s smart city 

development model is closer to a closed public–private partnership core (double-

helix) or an open collaborative network (quadruple-helix) involving knowledge 

institutions and the public. 

 Mono-dimensional vs. Integrated Logic: Finally, we assessed whether 

Debrecen’s smart city activities concentrate on a single dimension or pursue an 

integrated approach across multiple domains. The breadth of smart city domains 

covered by the city’s projects is one indicator: a mono-dimensional strategy might 

focus overwhelmingly on, say, ICT infrastructure or one sector like transportation, 

whereas an integrated strategy would include projects in mobility, environment, 

governance, economy, people, living, etc., reflecting a balanced urban 

development vision. Using the domain labels in the dataset, we tallied projects per 

domain and identified the level of cross-domain integration. Another indicator is 

the horizontal (“cross-cutting”) initiatives that tie multiple domains together (for 

example, a climate strategy that involves environment, mobility, and community 

engagement simultaneously, or a digital education program that connects 

governance, people, and living domains). We flagged such integrative initiatives 

where applicable. Debrecen’s own strategy document suggests an integrated 
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perspective by linking focus areas with horizontal principles . Our analysis 

examines to what extent this is reflected in the actual portfolio of projects. 

Because several initiatives span multiple domains and activity types, coding was 

conducted iteratively, with repeated checks of borderline cases to ensure consistent 

application of the dichotomy definitions across the dataset. 

 

6.4.3 Network Construction and Analysis 

To visualize and analyse the ecosystem of actors in Debrecen’s smart city initiatives, we 

used the contributor data to build a collaboration network graph. In this undirected graph, 

each node represents an organization (stakeholder) that has participated in at least one 

smart city project in Debrecen, and each edge represents a collaboration between two 

organizations, defined by co-participation in one or more projects. If two entities worked 

together on multiple projects, the edge between them is assigned a higher weight (equal 

to the number of shared projects). For example, the City of Debrecen and the EDC 

Debrecen Economic Development Centre co-appear in 12 projects, so there is a weighted 

edge of 12 between them in the network. We extracted 476 such collaboration links 

among 161 unique organizations, and the network was analysed using Python/NetworkX 

and visualized with a force-directed layout (spring algorithm). 

We applied visual encoding to highlight the quadruple-helix roles of actors . In the 

network visualization (see Figure 30), node colours indicate the actor type (e.g., red for 

government, green for industry, blue for research, orange for civil society), and node size 

corresponds to the number of projects that actor is involved in (degree centrality, with 

larger nodes for more active participants) . We also draw edges with a thickness 

proportional to collaboration strength (common projects) to spotlight strong partnerships 

. This network representation allows us to identify key hubs, clusters of collaboration, 

and the overall structure of Debrecen’s smart city stakeholder ecosystem. Basic network 

metrics such as degree centrality were computed to rank the influence of actors, and 

connected components were examined to see if any sub-networks operate relatively 

disconnected from the main cluster (e.g., exclusively bottom-up project clusters). 

By combining the qualitative dichotomy coding with quantitative network analysis, our 

methodology provides a multidimensional view of Debrecen’s smart city strategy: not 

only classifying the nature of initiatives but also mapping who drives and connects these 
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initiatives. This mixed-methods approach was crucial for drawing nuanced conclusions 

about strategic governance logic, as recommended by prior research on overcoming 

dichotomous perspectives in smart city analysis . 

 

6.5 Results 

6.5.1 Strategic Orientation: Tech-Driven vs. Holistic Balance 

Our analysis finds that Debrecen’s smart city portfolio is predominantly technology-

driven, though not without holistic elements. Out of the 120 documented initiatives, a 

large majority involve tangible technological solutions – for instance, deploying new 

digital services, smart infrastructure, or data platforms – whereas a smaller subset focus 

on community engagement or strategic planning without a tech component. Using the 

category coding, we observed 100 initiatives (83%) include “Services & Applications” 

or “Digital Infrastructure” elements, compared to 46 initiatives (41%) that include 

“Community Building” or “Strategic Framework” elements (many projects contain both 

types) . In other words, there are roughly twice as many tech-oriented activities as 

socially-oriented ones in Debrecen, a ratio very much in line with Budapest’s case where 

Group 2 (tech-driven) had almost double the number of activities of Group 1 (holistic 

support). Figure 24 in the Budapest study (Chapter 5) illustrated this imbalance clearly; 

our findings indicate a similar non-balanced distribution for Debrecen. 
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Figure 29 Debrecen’s smart city development strategy: number of initiatives by category (A–D) 

 

Percentages indicate the share of initiatives coded in each category; categories are not 

mutually exclusive (initiatives may be assigned to multiple categories 

This skew toward technology is underscored by the nature of Debrecen’s flagship 

projects. Many initiatives target smart infrastructure in urban mobility and energy. For 

example, the city installed smart traffic solutions (“intelligent crosswalks”, smart traffic 

lights), rolled out city-wide free Wi-Fi hotspots, implemented smart parking and e-

ticketing systems, launched an open data portal, and participated in EU pilots for electric 

buses and charging infrastructure. These typically fall under the “Digital Infrastructure” 

or “Service/Application” categories in our coding. In contrast, comparatively fewer 

projects were devoted to community-centric programs or soft measures. Notable holistic 

efforts include the “Debrecen Smart City Meetup” series (a community-building and 

knowledge-sharing event) , the establishment of a “Smart City Round Table” for 

stakeholder dialogue (strategic framework activity), and certain education programs like 

coding workshops for youth (Logiscool, NI Mentor Program). Debrecen also developed 

strategy documents such as a Sustainable Energy and Climate Action Plan (SECAP) and 

a local climate strategy (both categorized as Strategic Framework initiatives). However, 
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these holistic or strategic initiatives are fewer and often run in parallel to the main tech 

deployments rather than fully integrating with them. 

Overall, Debrecen’s strategy can be characterized as technology-led rather than fully 

holistic. Similar to the conclusion drawn for Budapest , Debrecen’s smart city approach 

puts high emphasis on implementing ICT and smart solutions (technology as a driving 

force), and relatively less emphasis on activities aimed at community empowerment or 

deep institutional change. The city’s philosophy appears to view technology as a primary 

tool to achieve urban improvements, while citizen engagement and policy innovation are 

supportive but secondary. As a result, Debrecen’s strategy cannot be considered holistic 

in the stronger sense of fundamentally reshaping socio-technical systems – instead, it 

aligns more with a service-and-application-focused vision of smart cities . Nonetheless, 

the fact that about 40% of initiatives did involve some community or planning dimension 

indicates that Debrecen has not entirely ignored holistic principles; it has some awareness 

of the need for strategic frameworks and public buy-in (for example, the strategy’s 

emphasis on “bringing society on board”). In practice, though, these aspects play a 

supporting role to the technology deployments, rather than guiding the overall program. 

 

6.5.2 Governance Mode: Top-Down City Leadership vs. Bottom-Up Initiatives 

Debrecen’s smart city development has been overwhelmingly top-down in governance. 

We found that the Municipality of Debrecen (city government) is a participant in 106 out 

of 120 projects (88%), often as the leading or coordinating entity. Many projects were 

directly initiated by the Mayor’s Office or city departments, frequently in partnership with 

the city’s own companies (e.g., DKV – the public transport company, Debreceni 

Vagyonkezelő – the asset management holding) or the city-backed Economic 

Development Center (EDC Debrecen). This indicates a strong central steering of the 

smart city agenda: the local government has been the key actor setting strategic priorities 

and mobilizing resources for implementation. This top-down pattern aligns with 

Hypothesis 2.1, that local government provides strategic direction and leadership for 

smart city developments . 

Bottom-up or externally driven initiatives exist but are relatively rare outliers. Only ~12% 

of the projects lacked direct city involvement. These include, for example, a few private 

sector-led projects such as the “NI Mentor Program” (an education initiative by National 

Instruments, a multinational company with a Debrecen presence), and certain startup 
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pilots (e.g., a contactless parking payment app by a local startup). Another small set of 

projects were led by research consortia or NGOs without the city’s lead – for instance, 

Debrecen’s participation in the LIFE IP HungAIRy program was coordinated by national 

environmental agencies and involved many cities, with Debrecen more of a beneficiary 

partner than the leader. Even in such cases, however, Debrecen’s municipality typically 

had at least a nominal role (as seen in LIFE IP HungAIRy, the city signed on as a partner). 

The dominance of top-down initiatives in Debrecen underscores the city’s proactive 

stance: the local government took on the responsibility to “build partnerships, be 

proactive and coordinate urban actors”, which is consistent with its strategy documents 

and the general expectation for municipalities in smart city governance. Interviews and 

strategy texts emphasize that Debrecen’s leadership sees itself as the orchestrator of the 

smart city program, aligning with the notion that the public sector must coordinate and 

drive these efforts for success. This has advantages in terms of coherence – Debrecen’s 

projects largely fit into the city’s strategic focus areas, suggesting that the top-down 

approach ensured alignment with mobility, energy, and digital priorities. However, the 

flip side is that bottom-up innovation has been limited. We do not observe strong evidence 

of citizen-initiated “smart” projects or independent local tech community projects feeding 

into the city strategy. The smart city meetup events are a positive step to involve the 

community, but they were also organized by the city (EDC). Compared to some Western 

cities where hackathons, civic tech groups, or grassroots movements have influenced 

smart city development, Debrecen’s model remains more centralized. 

Debrecen exemplifies a top-down governance model of smart city development, where 

the city hall and its affiliated organizations are the primary decision-makers and 

implementers. Bottom-up contributions, while present in a few cases, have not been a 

major driving force. This mirrors the situation in Budapest, where the city’s smart 

initiatives were also found to be chiefly driven by municipal leadership and not by 

bottom-up forces . The implication is that Debrecen’s smart city strategy has the benefit 

of clear leadership and potential for unified vision, but it may risk under-utilizing the 

creativity and engagement of civic society unless more avenues for bottom-up 

participation are introduced. 
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6.5.3 Collaboration Model: Stakeholder Participation and Quadruple-Helix Analysis 

Debrecen’s smart city ecosystem involves a variety of stakeholders, but the distribution 

is heavily skewed toward government and industry actors, reflecting a double-helix 

collaboration pattern. We identified a total of 161 distinct organizations participating 

across the 113 initiatives. Figure 30 below visualizes the network of these actors and their 

collaborations (each link indicating co-implementation of a project). 

 

Figure 30 Collaboration network of Debrecen’s smart city actors (nodes coloured by type: red = government, green = 

industry, blue = research, orange = civil; node size proportional to number of projects; edge thickness proportional to 

number of shared projects). 

In Debrecen, the government sphere – which includes the municipal government and 

other public authorities – and the industry sphere – comprising private companies and 

investors – together account for the vast majority of participants. By our classification, 

roughly three-quarters of all involved entities are companies or industry partners, and 
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about 15% are government or public-sector bodies. The remaining share is split between 

academia (universities, research institutes) and civil society organizations, which together 

make up less than 15% of actors. This breakdown is very much in line with what was 

observed in Budapest’s smart city projects: there, 39% of participating organizations were 

government and 39% industry, with only ~12% research and ~9% civil . Debrecen’s 

proportions are comparable, confirming that the core partnership is essentially between 

the city and businesses (a double-helix). 

 

Figure 31 Debrecen Smart City Ecosystem – Organisations by Helix Category 

By our classification, roughly three-quarters of all involved entities are companies or 

industry partners, and about 15% are government or public-sector bodies. The remaining 

share is split between academia (universities, research institutes) and civil 

The City of Debrecen itself (Debrecen Megyei Jogú Város Önkormányzata) is by far the 

most central actor in the network. It participated in 97 collaboration links (edges) with 

other stakeholders, meaning it has worked directly with roughly 97 different 

organizations on various projects. This makes the city a dominant hub – visually the large 

red node in Figure 30 – connecting to almost every other cluster of activity. The weighted 

degree of the city node is 124, indicating it has been involved in that many total 

partnership instances (some organizations multiple times) across all projects. Such 
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centrality underscores that the municipality is the linchpin of Debrecen’s smart city 

ecosystem, consistent with its top-down role. It is noteworthy that no other node 

approaches this level of connectivity. 

The next most prominent actor is EDC Debrecen, the city’s Economic Development 

Center (shown in red in the figure, as it is a city-established nonprofit company). EDC 

acted as a key implementing agency for the smart city program – co-leading 12 projects 

with the city and participating in many others. EDC Debrecen appears as a hub linking 

the city to external partners, especially in projects that have an innovation or economic 

development angle (startup support, open data, etc.). Its high centrality reflects its 

function as an intermediary between the local government and businesses or academia. 

Among industry actors, several local technology companies and utilities stand out with 

multiple connections: for example, DKV Zrt (Debrecen’s public transport company, 

technically a city-owned enterprise but here counted in the industry/utility sphere) 

collaborated with the city on numerous mobility projects and has degree 15 in the 

network. Other firms like Pearl Enterprises Kft (involved in smart crosswalk and e-

parking solutions), National Instruments (NI) Hungary, and a few construction and IT 

firms (e.g., AppCorner Kft, HC Linear Kft) show up as nodes linked to the city in specific 

domains. However, these companies typically have edges of weight 1 or 2 – indicating 

their involvement in one or two projects each, often in a vendor or pilot partner role. 

The University of Debrecen (Debreceni Egyetem) is the major academic actor in the city 

and does feature in the network – it partnered in a handful of projects (degree 11, 

including a smart bike-sharing initiative UniBike and joint research pilots). But notably, 

the university’s involvement is limited compared to the city or key companies. There is 

also a student organization (the University’s Student Union) that co-initiated one project, 

and some external research collaborations (e.g., the Hungarian Transport Science Institute 

in one transport pilot) – these contribute to the “Research” category share. Academia’s 

relatively small node sizes and low degree in Figure 30 indicate that the knowledge sector 

is underrepresented in Debrecen’s smart city program. This mirrors Budapest’s finding 

that universities and research institutes played a minor role, which was interpreted as a 

missed opportunity in building a more innovative, knowledge-driven approach . 

Similarly, civil society involvement in Debrecen’s smart projects has been modest. A few 

NGOs and community groups are present – for instance, the Future of Debrecen 

Association (an environmental NGO), some neighbourhood and youth associations, and 
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thematic NGOs (like cycling advocacy groups or environmental organizations) 

participated in consultative roles in certain projects (especially those with environmental 

or social impact). In one notable initiative, Debrecen’s climate strategy development, the 

process intentionally included local civil organizations and residents as partners . In the 

network, these appear as orange nodes often labelled “…Egyesület” (association). 

However, their connections are typically only with the city (and maybe one other partner), 

reflecting one-off inclusion rather than sustained multi-project involvement. No dominant 

civil society hub emerges; rather, each NGO tends to be tied to a specific project’s 

context. This suggests that while Debrecen has involved civic stakeholders in 

consultations (e.g., for climate action, community programs), there isn’t a strong civil 

society driver for smart city projects as an independent force. 

Considering the collaboration model, we conclude that Debrecen’s smart city 

development fits the double-helix pattern, where the engine of collaboration is the city 

government working with industry partners . Government–industry ties are the thickest 

edges in Figure 30 (for example, City–EDC, City–DKV, City–various tech firms). The 

other two helices of the quadruple model – academia and civil society – are present but 

peripheral. This outcome is consistent with studies that many smart city initiatives default 

to public–private partnerships and that extra helix engagement needs deliberate effort . 

Debrecen has not yet fully leveraged the quadruple-helix model; the roles of universities 

and community groups remain underdeveloped, which implies potential for broadening 

collaboration in the future. 

It is worth noting that some network substructures exist. Apart from the main cluster 

cantered on Debrecen City, we identified a few smaller clusters of actors collaborating 

without direct city involvement. For example, an international pilot project in 2020 

connected actors like Zone Cluster (a Hungarian mobility cluster), AMB (Barcelona 

Metropolitan Area), and several European startups (Ciclogreen, Moven, Lobelia Earth) 

in a bike-sharing data initiative – Debrecen was a test site, but the city government did 

not lead, resulting in those partners linking to each other (forming a component) rather 

than through Debrecen City. Another cluster was the LIFE IP HungAIRy consortium, 

linking multiple Hungarian city municipalities (Budapest, Pécs, Miskolc, etc.) and an 

environmental institute . In our network, those cities all connected to each other via that 

project, creating a fully interconnected subgraph (each pair of city municipalities has an 

edge of weight 1 from co-participation in HungAIRy). This appears as a clique of nodes 



181 

(Budapest, Békéscsaba, Eger, etc., and the Herman Ottó Institute) densely connected. 

Debrecen’s node is also part of that sub-network and in fact bridges it to the main cluster. 

These examples show Debrecen’s involvement in broader networks and EU 

collaborations, which is one aspect of its strategy to gain knowledge and funding (as 

emphasized by the strategy’s focus on international relations ). However, aside from 

adding a few extra nodes, these collaborations did not alter the overall centrality 

hierarchy: Debrecen’s city government is still the primary bridge into those networks. 

In summary, the network analysis confirms that Debrecen’s smart city ecosystem is 

centrally orchestrated by the local government (consistent with top-down governance) 

and primarily involves government–business collaborations (consistent with a double-

helix model). Academia and civil society actors, while present, play secondary or 

supporting roles, indicating that the quadruple-helix ideal is not yet realized – an 

observation in line with similar research on other cities . The implication is that Debrecen 

could enhance its smart city innovation capacity by more actively engaging the university 

and citizen groups as equal partners, rather than as occasional contributors. 

 

6.5.4 Multidimensional Project Portfolio: Domains and Integration 

One research question was whether Debrecen’s smart city development follows a mono-

dimensional or an integrated, multidimensional logic. Our findings show that Debrecen’s 

approach is relatively broad and multi-domain, albeit with some domains emphasized 

over others. Every one of the six major smart city domains is represented in the project 

portfolio . Figure 32 (below) summarizes the distribution of initiatives across these 

domains: 

 Smart Environment: 38 projects (about 33% of the total), making it the largest 

category. This includes initiatives related to sustainable energy, climate action, 

green infrastructure, and environmental monitoring. The high count is partly due 

to the city’s focus on energy efficiency (e.g., building retrofits, solar panel 

installations, electric garbage trucks) and participation in national programs like 

the climate strategy and the “Zöld Busz” (Green Bus) Program for low-emission 

buses. 

 Smart Living: 25 projects (~22%). These involve projects aimed at improving 

quality of life, healthcare, culture, and community well-being. Examples are the 

modernization of cultural institutions (e.g., smart library systems with QR code 
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info kiosks , community-supported agriculture like “Debrecen Szatyor” local 

produce initiative ), and various e-health or safety pilots. Smart Living overlaps 

with social aspects and often includes some citizen engagement. 

 Smart Mobility: 25 projects (~18%). Debrecen’s strong focus on mobility is 

evident – projects range from intelligent traffic systems and traffic data platforms 

(e.g., using Waze data for traffic management ), to promoting cycling (smart bike 

storage, “Bike to Work” campaigns), to the aforementioned electric buses and 

charging infrastructure. Mobility initiatives tend to be tech-heavy (sensors, IoT, 

vehicles) but some also have behavioural components (campaigns to encourage 

cycling). 

 Smart Society/People: 13 projects (~12%). These are initiatives cantered on 

human capital, education, inclusion, and community. Debrecen’s examples 

include digital skills education (Logiscool coding school for kids ), talent 

programs, and efforts to involve citizens in co-creating solutions. While smaller 

in number, such projects indicate attention to the “people” aspect of smart cities. 

 Smart Governance: 12 projects (~10%). This domain covers e-government 

services, transparency, and data-driven governance. Debrecen launched an open 

data portal and internal IT developments for city management and hosted Smart 

City forums. The relatively lower count here might reflect that governance 

improvements often happen as part of broader projects rather than standalone (for 

example, integrating city systems with national e-administration platforms). 

 Smart Economy: 7 projects (~6%). This domain has the fewest entries, 

encompassing initiatives that directly aim to boost innovation, startups, and the 

digital economy. Debrecen’s efforts in this area include the Startup Debrecen 

program (Startup Round Table events , incubator support) and collaborations with 

large employers (like the NI mentoring program, which also touches education). 

The low count is partly because many economy-related benefits (like attracting 

investment, job creation) are seen as outcomes of other smart projects (mobility, 

digital infrastructure) rather than separate “economic” projects. 
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Figure 32 Debrecen smart city initiatives by domain 

Smart Environment projects constitute about one-third of all initiatives, followed by 

Smart Living (~22%) and Smart Mobility (~18%). Smart Society (~12%), Governance 

(~10%), and Economy (~6%) are less represented 

This domain distribution suggests that Debrecen’s strategy is indeed multidimensional – 

not confined to a single aspect like IT or transport, but tackling a range of urban 

challenges (transport, environment, social, etc.). In that sense, the city exhibits an 

integrated logic at least in scope: it is addressing multiple “smarts” concurrently rather 

than, say, only pursuing a tech-city image or only focusing on green energy. Debrecen’s 

objective tree explicitly aimed to link mobility, energy, and digital development to overall 

quality of life , and the data shows concrete projects in each area supporting that. 

However, integration can also be interpreted as cross-sectoral integration – how well do 

these domains and projects interrelate in a unified strategy? On that front, Debrecen has 

taken some steps, such as ensuring horizontal principles (citizen inclusion, data use) are 

applied across domains . For example, many mobility projects have an environmental 

angle (reducing air pollution, which ties to environment goals), and digital projects like 

open data support governance and economic innovation. Some projects explicitly span 

domains: the “Debreceniek Háza” project (House of Debreceners) was a complex 
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initiative combining smart living, community space, and digital services in one new urban 

facility . Another example is the climate action plan which, though classified under 

environment, involved society and governance aspects (public awareness, inter-agency 

planning). These indicate efforts at integrated planning. 

Nonetheless, the existence of separate domain silos (with environment getting a lot of 

standalone projects, for instance) also suggests that many initiatives were handled within 

their sectoral domain primarily. Debrecen’s focus areas (mobility, energy, digital) could 

potentially lead to silos if not coordinated – the strategy’s inclusion of cross-domain 

“Data-Driven Decision Making” and “Cooperation Opportunities” hints at an intent to 

integrate them . Our observation is that integration is partial: Debrecen achieved breadth 

by covering all domains and did have some unifying frameworks (like the Smart City 

Strategy itself, and a central coordination by EDC), but on-the-ground projects often 

remained within one domain’s purview. For example, mobility projects were largely 

implemented by the transport company and city transport department, while energy 

projects were handled by the city energy agency and utilities, etc., with less interaction 

between those groups except at the high level of strategy monitoring. 

A lot of technological activities in various domains, but fewer integrative, participatory 

planning activities tying them together . Debrecen seems to mirror that: technology 

deployment in multiple domains is evident (a positive for multi-dimensionality), yet a 

holistic integration – in terms of truly blending tech, governance, and social innovation – 

remains limited (as discussed, the approach is more tech-led than socio-technical). We 

categorize Debrecen’s logic as integrated in breadth but not deeply holistic in process. It 

is not “mono-dimensional” because it does not focus on just one urban system; it clearly 

acknowledges the interplay of several (transport, energy, etc.). But it also doesn’t fully 

realize a holistic integration where solutions are co-designed with citizens across domains 

– that would require stronger quadruple-helix engagement and strategic coherence 

beyond individual projects. 

6.5.5 Application-domain profiles 

The dataset distinguishes “Services and Applications” initiatives (Category C) and 

assigns them to one or more application domains (C.01–C.12). In Debrecen, 98 of 120 

initiatives (81.7%) are coded as Category C, and application domains are non-mutually 

exclusive (i.e., a single initiative may cover multiple C.01–C.12 domains). Across the 98 

Category C initiatives, the most frequently addressed application domains are C.06 
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Buildings and districts (36 initiatives; 36.7%) and C.05 Mobility and transport (28; 

28.6%), indicating that Debrecen’s smart city service portfolio is strongly anchored in the 

built environment and urban mobility systems. A second tier of application domains 

includes C.08 Cultural heritage (17; 17.3%), C.07 Health and Social Inclusion (14; 

14.3%), and C.09 Education (11; 11.2%), pointing to a meaningful, though smaller set of 

initiatives that extend smart city services into cultural, social, and human-capital fields. 

Safety- and administration-related services appear at moderate levels (C.10 Public safety 

and security: 8; 8.2%, C.11 E-government: 6; 6.1%). In contrast, environment-monitoring 

and utilities-related application services are relatively less prevalent (C.01 Energy 

networks: 6; 6.1%, C.02 Air: 4; 4.1%, C.03 Water: 3; 3.1%, C.04 Waste: 4; 4.1%, C.12 

Other: 3; 3.1%). Overall, the C.01–C.12 distribution suggests that Debrecen’s 

service/application layer is dominated by place-based operational domains 

(buildings/districts and transport), while environmental applications (air/water/waste) are 

present but constitute a smaller share of digitally delivered smart services in the portfolio. 

 

Figure 33 Debrecen Category C (“Services and Applications”) initiatives by application domain (C.01–C.12). 

Counts and percentages are calculated over Category C initiatives (n = 98). Application-

domain coding is non-mutually exclusive 
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6.5.6 Spatial scale of initiatives (City, District, Building, Home) 

Spatial coding indicates that Debrecen’s initiatives are primarily oriented toward public-

space and city-system scales, again with non-mutually exclusive assignments. Out of 120 

initiatives, 61 (50.8%) are coded as city-level interventions, 45 (37.5%) as district-level, 

and 37 (30.8%) as building-level. Only 1 initiative (0.8%) targets the home/household 

scale, implying that Debrecen’s smart city development is largely implemented through 

municipal infrastructure, public services, and institutional sites rather than consumer-

facing “smart home” deployments. In terms of multi-scalar design, 100 initiatives 

(83.3%) operate at exactly one spatial level, while 16 (13.3%) span two levels and 4 

(3.3%) span three levels. The most common single-scale patterns are city-only (45 

initiatives; 37.5%), building-only (29; 24.2%), and district-only (26; 21.7%), whereas 

cross-scale initiatives most frequently combine city + district (12; 10.0%). This profile 

indicates that Debrecen’s smart city portfolio is dominated by single-scale interventions 

with selective multi-scalar integration, and that integration, when present, tends to 

connect city systems and districts rather than extending down to household-level 

applications. 
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Figure 34 Debrecen smart city initiatives by spatial level (n = 120).10 

In conclusion, Debrecen’s smart city development can be summarized along the four 

dichotomy dimensions as follows: 

 Tech-driven vs Holistic: Largely tech-driven, with extensive ICT and smart 

infrastructure deployments, and only moderate holistic/community-oriented 

support. Debrecen is closer to the “technology-led” end of this spectrum , although 

it has some holistic intentions in strategy. 

 Top-down vs Bottom-up: Predominantly top-down. The city leads the way on 

almost all initiatives, confirming Hypothesis 2.1 (top-down governance) . Bottom-

up initiatives exist but have not significantly shaped the overall strategy. 

 Double-helix vs Quadruple-helix: Effectively double-helix. Government and 

industry partnership is the backbone, while academic and civil actors are 

marginal. Thus, Debrecen’s collaboration model is not fully inclusive (quadruple) 

but rather focused on the traditional public-private axis . 

 

10 Spatial coding is non-mutually exclusive; a single initiative may be assigned to multiple spatial levels. 
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 Mono-dimensional vs Integrated: Debrecen leans integrated in terms of 

addressing multiple smart city dimensions simultaneously (no single-dimension 

focus). However, the integration is more at the strategic level (covering various 

domains) than in each project’s implementation. We place Debrecen closer to the 

“integrated” hypothesis (H4.2) in intent, given its spread of domains and 

horizontal principles, but with room for stronger cross-domain synergy. 

These results provide a nuanced picture of Debrecen’s strategic governance logic in its 

smart city journey. We next discuss what these findings imply for medium-sized cities 

and how Debrecen’s approach compares to broader trends. 

 

6.6 Discussion 

Debrecen’s smart city development illustrates a governance pathway that is increasingly 

common among medium-sized European cities: a broad, multi-domain portfolio delivered 

through centrally coordinated, technology-led projects and predominantly public–private 

collaboration. By combining project-level coding with stakeholder network analysis, this 

study makes visible not only “what” a city implements (domains, applications, spatial 

scale), but also “how” it is governed (who initiates, who collaborates, and which actors 

remain peripheral). The discussion interprets these patterns through the four dichotomies 

applied in the Results and highlights implications for medium-sized cities operating under 

capacity constraints and strong dependence on external programmes and procurement-

led implementation. 

1. Technology-led modernization and the “public value gap” 

The portfolio shows a pronounced emphasis on services/applications and digital 

infrastructure relative to community-building and strategic framework activities. This 

aligns with a modernization logic in which smart city progress is measured through 

deployable systems - traffic management, smart mobility assets, public Wi-Fi, digitized 

services - rather than through institutional and social innovation. Such an orientation can 

deliver tangible operational benefits, particularly in mobility and the built environment, 

where Debrecen’s application profile is strongest (e.g., buildings/districts and 

mobility/transport as dominant application areas). However, the smart city literature has 

repeatedly warned that technology-driven approaches can produce a “smartness” that is 

highly visible but weakly anchored in citizen capabilities, inclusion, and public value 
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creation (e.g., the critique of techno-centric smart city narratives in Hollands, 2008 

(Hollands, 2008)). 

In Debrecen, the imbalance is not that community-oriented initiatives are absent; rather, 

they appear as a secondary layer that rarely drives the direction of technological 

investments. This is where the risk of a public value gap emerges: if engagement, digital 

inclusion, and problem framing are not integrated upstream, cities may experience low 

adoption rates, uneven distribution of benefits, and limited legitimacy - especially for 

data-driven solutions that touch mobility behaviour, public space, and service access. For 

medium-sized cities, this gap can be narrowed without abandoning technological 

modernization by treating community-building as an enabling infrastructure. Concretely, 

this can include (i) embedding co-design into pilot phases, (ii) integrating digital inclusion 

measures into service rollouts (targeted training and support for vulnerable groups), and 

(iii) instituting routine post-implementation evaluation focused on user uptake and 

distributional outcomes rather than only technical deployment. Living-lab approaches are 

particularly relevant here, because they create a structured channel for iterative feedback 

between city systems and everyday use contexts (Nguyen et al., 2022). 

2. Municipal centrality: capacity, coherence, and the participation trade-off 

Debrecen’s governance mode is predominantly top-down: the municipality appears as an 

implementing partner in the overwhelming majority of initiatives and occupies the central 

hub position in the stakeholder network. In a medium-sized city, such centrality can be 

understood as a capacity-substitution mechanism. When administrative and analytical 

resources are limited, strong municipal steering can ensure coherence, secure external 

funding, and reduce fragmentation across departments and contractors. The presence of 

a development agency functioning as a key intermediary further supports this 

orchestration by translating strategic priorities into implementable projects and managing 

partner relations. 

At the same time, central steering brings a well-known participation trade-off. A portfolio 

dominated by municipally initiated projects risks crowding out bottom-up 

experimentation and narrowing the problem agenda to what fits procurement procedures, 

programme requirements, and institutional routines. Over time, this may reduce the city’s 

sensitivity to “street-level” problems and limit the diversity of solutions entering the 

pipeline. The governance literature suggests that citizen engagement is not simply 

normative; it can also improve solution fit, legitimacy, and long-term sustainability of 
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smart city interventions (Meijer and Bolivar, 2016; Ruhlandt, 2018). A practical way 

forward is not to “replace” top-down governance, but to add structured bottom-up 

channels that are compatible with municipal coordination. These can include open 

innovation calls, civic challenge programmes, participatory budgeting for small-scale 

digital projects, and formal pathways for civic tech groups to propose prototypes for 

municipal adoption. The key is designing these channels as recurring mechanisms rather 

than one-off events, thereby allowing bottom-up contributions to accumulate into an 

innovation stream that complements the core municipal portfolio. 

3. From double-helix default to quadruple-helix capacity building 

The stakeholder network confirms a collaboration model dominated by government–

industry ties, with academia and civil society present but peripheral. This pattern is 

consistent with a broader tendency for smart city delivery to default to public–private 

partnership arrangements, which can be effective for deployment but may also reinforce 

vendor-driven solutionism and reduce openness (Quan and Solheim, 2023; Voorwinden, 

2021). The limited participation of the knowledge sector and civic actors is consequential 

because, in quadruple-helix terms, these groups often provide the capabilities needed for 

(i) data analysis and evaluation, (ii) experimentation and learning, and (iii) legitimacy 

through co-creation and public deliberation (Borghys et al., 2020; Carayannis et al., 

2022). 

Debrecen’s configuration suggests that the city’s collaborative capacity currently relies 

more on contractual delivery than on knowledge co-production. Strengthening quadruple-

helix engagement does not require radical institutional change; it can be approached 

through “boundary infrastructures” that make collaboration routine and resource-

efficient. Examples include: (i) a city–university data lab that supports analytics, 

evaluation, and open-data use cases; (ii) a campus or district living lab where pilots can 

be tested in real conditions with structured feedback loops; and (iii) a standing citizen 

panel or deliberative forum linked to the smart city portfolio, ensuring that social 

priorities and concerns (e.g., privacy, accessibility, equity) are systematically represented. 

Such mechanisms can shift academia and civil society from occasional partners to 

recurring contributors, improving both innovation quality and legitimacy. 

4. Integration by coverage versus integration by coupling 

A key finding is that Debrecen is not mono-dimensional: initiatives span all six smart city 

domains, with particularly strong activity in environment, mobility, and living. This 
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supports the claim of an integrated development logic in terms of portfolio breadth. 

However, the spatial and application profiles also suggest that integration is often 

achieved by parallel domain pipelines rather than by deeply coupled cross-sector 

solutions. Most initiatives operate at a single spatial level (city, district, or building), and 

household-scale interventions are nearly absent. This reinforces an interpretation of 

“public-space and asset-based smartness”, where integration is framed through municipal 

infrastructure and institutional sites rather than through demand-side adoption and 

everyday behavioural change. 

For medium-sized cities, the challenge is to move from integration-by-coverage (multiple 

domains represented) to integration-by-design (projects explicitly structured to deliver 

multi-domain outcomes). A practical route is to establish cross-departmental programme 

governance (a joint steering group for mobility–energy–digital themes) and a shared 

measurement framework that evaluates projects against integrated outcomes (e.g., 

mobility efficiency + emissions + inclusion). Another high-leverage step is connecting 

digital governance tools (open data, dashboards, shared platforms) to operational domains 

(transport, buildings, environment) so that data becomes a coordinating mechanism rather 

than a standalone initiative. Where possible, designing projects to “stack” benefits across 

domains, e.g., energy-efficient buildings linked to indoor health outcomes and social 

inclusion programming, can deliver higher returns on investment and strengthen the 

argument that smart city initiatives address public value rather than only technological 

novelty. 

5. Implications for medium-sized cities and for smart city governance theory 

Two broader implications follow. First, Debrecen supports the argument that medium-

sized cities can build wide smart city portfolios even under constrained capacity, 

especially when municipal leadership is strong and external programmes are effectively 

leveraged. Second, the case illustrates that the four dichotomies are not independent. In 

Debrecen, strong top-down steering appears compatible with multi-domain coverage, but 

it coincides with a technology-led orientation and a narrow (double-helix) collaboration 

structure. This suggests a governance “bundle” in which orchestration enables scale and 

coherence but can also reduce participatory depth and knowledge-sector integration. 

From a theoretical standpoint, the study reinforces the usefulness of dichotomies as a 

diagnostic lens, while also showing the value of adding network structure to the analysis. 

The network reveals not just actor categories but relational positions, especially the role 
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of intermediary organizations that connect municipal priorities with external partners. For 

comparative research, this points to a promising analytical direction: examining how the 

presence (or absence) of boundary organizations and recurring co-creation mechanisms 

mediates the relationship between top-down governance and inclusive, holistic smart city 

outcomes. 

6.7 Limitations and future research directions 

Several limitations should be noted. First, the initiative dataset was compiled from 

municipal documentation, strategy materials, press releases, and stakeholder inputs; this 

approach may under-represent informal, short-lived, or purely grassroots initiatives that 

leave limited documentary traces. Second, the operationalization of top-down versus 

bottom-up governance relies on municipal involvement as a proxy, which simplifies 

mixed governance arrangements where co-creation may occur even with municipal 

participation. Third, network ties are derived from co-participation in projects and do not 

capture the quality, intensity, or direction of collaboration (e.g., contractual delivery 

versus genuine co-production). Finally, the analysis is primarily diagnostic and 

descriptive; it identifies governance patterns but does not establish causal relationships 

between governance configurations and measurable urban outcomes. 

Future research can build on this by (i) comparing multiple medium-sized cities to test 

whether the “orchestrated, domain-broad, helix-narrow” bundle recurs across contexts; 

(ii) incorporating longitudinal network analysis to examine how collaboration structures 

evolve over time; and (iii) integrating outcome metrics and citizen perspectives (surveys, 

interviews, usage analytics) to evaluate how governance modes translate into adoption, 

equity, and sustainability impacts. 

6.8 Conclusions 

This paper assessed Debrecen’s smart city development through a project-level diagnostic 

of four strategic governance dichotomies and a stakeholder collaboration network derived 

from co-participation in initiatives. The evidence indicates that Debrecen’s smart city 

trajectory is predominantly technology-led, municipally orchestrated, and grounded in 

government–industry collaboration, while simultaneously achieving broad coverage 

across smart city domains. 
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Three empirical conclusions stand out. First, the activity portfolio emphasizes deployable 

technologies and infrastructure over community-building and institutional innovation, 

suggesting that “smartness” is pursued primarily through modernization of services, 

mobility systems, and the built environment. Second, municipal leadership is structurally 

central: the municipality and its affiliated organizations function as the main coordinators 

linking diverse partners, which supports coherence and implementation capacity but 

limits bottom-up agenda-setting. Third, the collaboration model approximates a double-

helix configuration, with academia and civil society playing secondary and often project-

specific roles rather than serving as sustained co-producers of knowledge and legitimacy. 

The study contributes to smart city scholarship in three ways. It expands the empirical 

evidence base beyond capital-city and flagship-city bias by providing a systematic 

account of a medium-sized Central European city. It demonstrates a replicable mixed-

method approach that combines dichotomy-based coding with network analysis to map 

both project characteristics and governance structure. Finally, it highlights how 

governance bundles can emerge in medium-sized cities: top-down steering can support 

multi-domain breadth, while simultaneously reinforce technology-led priorities and limit 

quadruple-helix inclusiveness. 

For policy and practice in Debrecen and similar medium-sized cities, the findings suggest 

four actionable priorities for the next phase of smart city development: (i) institutionalize 

participatory mechanisms that complement municipal steering (e.g., recurring open 

innovation calls, small-scale civic digital grants, or deliberative panels); (ii) build durable 

quadruple-helix capacity through boundary infrastructures such as a city–university data 

lab and living-lab sites; (iii) shift from integration-by-coverage to integration-by-design 

by aligning projects to shared cross-domain outcomes and cross-departmental 

governance; and (iv) strengthen evaluation by systematically measuring adoption, equity, 

and public value outcomes alongside technical performance. 

Overall, Debrecen demonstrates that medium-sized cities can implement ambitious and 

multi-domain smart city programmes through strong coordination and public–private 

partnerships. Sustaining and deepening these achievements, however, will likely depend 

on increasing participatory depth and knowledge-sector engagement so that smart city 

investments deliver not only technological modernization but also inclusive and widely 

shared urban benefits. 
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6.9 Chapter takeaway for the dissertation argument 

This chapter advances the dissertation argument by providing the most integrated 

empirical demonstration of how smart city development unfolds in practice in a medium-

sized Central European city. While the preceding chapters each developed one major 

dimension of the overall research problem, this study brings those dimensions together in 

a single case. Chapter 2 identified the structural barriers hindering smart city development 

in medium-sized cities. Chapter 3 showed that organizational design and collaborative 

capacity are central to whether such barriers can be addressed. Chapter 4 demonstrated 

that smart city development also differs according to the value propositions embedded in 

cities’ activity portfolios. Chapter 5 then operationalized the strategic dichotomy 

framework in the Budapest case. The present chapter extends that trajectory by combining 

strategic diagnosis with stakeholder-network analysis in Debrecen, thereby offering the 

dissertation’s strongest empirical synthesis of context, governance, implementation, and 

actor structure. 

At the dissertation level, the chapter’s main contribution is that it demonstrates how the 

smart city trajectory of a medium-sized city can be understood as a governance bundle 

rather than as a loose collection of projects. The study shows that Debrecen’s 

development path is characterized by a predominantly technology-driven orientation, 

strong top-down coordination, a collaboration model centred mainly on government and 

industry, and broad project coverage across smart city domains. These findings are 

analytically important because they show that medium-sized-city smartness is not 

reducible either to infrastructural modernization or to simple institutional weakness. 

Instead, Debrecen illustrates that a city may achieve considerable breadth and strategic 

coherence in its smart city activities through strong municipal orchestration, while still 

relying on a relatively selective governance structure in which broader quadruple-helix 

participation remains limited. This is one of the dissertation’s central cumulative insights: 

smart city development may be broad and active without necessarily being participatory 

or deeply inclusive in governance terms. 

This finding matters because it sharpens the dissertation’s wider argument about the 

relationship between integration and inclusiveness. Earlier chapters already suggested 

that these should not be conflated. Chapter 4 showed that cities differ in the anticipated 

benefits embedded in their activity portfolios, while Chapter 5 demonstrated that a city 

such as Budapest may appear relatively integrated across domains while remaining more 
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selective in governance and stakeholder participation. The Debrecen case confirms and 

deepens this point. The chapter shows that integration at the level of project coverage can 

coexist with a governance model dominated by municipal leadership and a narrower set 

of central actors. In dissertation terms, this is a crucial contribution because it moves the 

argument beyond the assumption that smart city maturity necessarily implies broad 

collaborative inclusion. The Debrecen case instead suggests that, in medium-sized cities, 

the pathway to smart development may be shaped by a distinct trade-off: stronger central 

coordination may support implementation breadth and strategic coherence, yet at the cost 

of weaker participatory depth and narrower stakeholder pluralism. 

The chapter also contributes decisively to the dissertation’s medium-sized-city focus. 

One of the dissertation’s main premises has been that medium-sized cities deserve 

specific analytical attention because they represent a typical European urban condition, 

but are often overshadowed in the literature by capitals and flagship smart city leaders. 

The Debrecen study operationalizes that claim empirically. It shows that medium-sized 

cities are not merely constrained or lagging versions of larger cities. Rather, they may 

develop distinctive governance arrangements that reflect their scale, administrative 

structure, development history, and resource environment. Debrecen’s smart city 

governance appears shaped by a strong municipal centre, selective but effective public–

private collaboration, and project portfolios that span multiple domains. This confirms 

the dissertation’s broader contention that medium-sized cities should be studied in their 

own right, because they reveal smart city dynamics under conditions that are more 

ordinary, and in many respects more policy-relevant, than the exceptional settings of 

global flagship cities. 

A further major contribution of the chapter is methodological. It extends the dichotomous 

strategic framework used in Chapter 5 by embedding it in a stakeholder-network 

perspective. This matters greatly for the dissertation as a whole. Earlier chapters argued 

that governance and organizational design are central to how smart city development is 

translated into practice. The Debrecen chapter makes this claim empirically observable 

by moving from actor categories and strategic labels to the relational structure of 

collaboration itself. Through the project-based network analysis, the chapter identifies 

which actors are central, which organizations bridge across domains, and how the 

governance ecosystem is structured around municipal leadership and selected partners. 

This is a substantial advance in the dissertation argument because it shows that 
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governance is not just a matter of formal strategy or institutional rhetoric. It is also a 

matter of relational architecture. The chapter therefore strengthens the dissertation’s 

claim that stakeholder networks are not peripheral to smart city development, but part of 

its explanatory core. 

This relational perspective also helps reinterpret the findings of the earlier chapters. 

Chapter 2 identified vendor dependence, knowledge gaps, and institutional asymmetries 

as barriers of smart city development in medium-sized cities. Chapter 3 showed that urban 

digitalization is often hindered by closed organizational forms, weak collaboration, and 

fragmented coordination. In the Debrecen case, these problems do not disappear, but they 

become more concretely structured. The stakeholder-network analysis suggests how 

knowledge, influence, and coordination may become concentrated in a narrower set of 

actors, even within a broad smart city portfolio. This gives the dissertation a more refined 

explanatory language. Rather than speaking in general terms about governance problems, 

it becomes possible to show how such problems are embedded in actual patterns of 

collaboration, centrality, and actor positioning. Debrecen thus functions as the chapter in 

which several earlier theoretical claims are transformed into concrete relational findings. 

The chapter is also highly significant because it strengthens the dissertation’s claim that 

smart city development should be understood as a trajectory rather than a status. 

Debrecen is not portrayed as either fully smart or not smart. Instead, the chapter shows 

that its smart city development is taking shape through a specific combination of strategic 

and organizational features: technology-oriented modernization, strong municipal 

guidance, broad multi-domain activity, and relatively selective collaboration patterns. 

This is precisely the kind of patterned development trajectory the dissertation set out to 

identify. The contribution of the chapter is therefore not to classify Debrecen normatively, 

but to explain the logic of its ongoing smart city formation. In doing so, it gives the 

dissertation one of its most concrete answers to the overarching research question of how 

cities become smart in practice. 

Another important dissertation-level contribution of this study is that it clarifies the 

relationship between public value ambitions and governance capacity. Chapter 4 

showed that city portfolios can be read through the anticipated benefits they embed. The 

Debrecen chapter adds that the realization of such value propositions depends on who is 

structurally positioned to define priorities and deliver projects. A city may pursue broad 

domain coverage and visible technological modernization, but the extent to which this 
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translates into wider civic inclusion, knowledge-sharing, or participatory benefit depends 

on the governance network through which projects are organized. This reinforces a core 

dissertation claim: smart city development cannot be evaluated by project quantity or 

technological sophistication alone. It must be assessed through the interaction of portfolio 

breadth, strategic logic, and governance architecture. 

In the structure of the dissertation, this chapter therefore serves as the empirical 

culmination of the article portfolio. It does not replace the contributions of the earlier 

studies, but gathers many of their strands into one case. From Chapter 2 it inherits the 

medium-sized-city problem orientation. From Chapter 3 it carries forward the focus on 

governance and organizational design. From Chapter 4 it retains sensitivity to the 

significance of actual project portfolios. From Chapter 5 it adopts and extends the 

dichotomous strategic framework. Its distinctive added value is that it combines all of 

these with stakeholder-network analysis, thereby giving the dissertation its most complete 

empirical account of how a city’s smart development is structured. 

The link to the next chapter is therefore straightforward but important. Chapter 7, the 

integrative conclusion, will move from the findings of the individual studies back to the 

dissertation level. The Debrecen chapter provides especially strong material for that 

synthesis because it concentrates many of the dissertation’s major themes in one place. 

The final chapter can now compare the barrier environment identified in Chapter 2, the 

organizational implications developed in Chapter 3, the value-proposition logic explored 

in Chapter 4, the Budapest strategic diagnosis in Chapter 5, and the Debrecen governance-

network findings presented here. In this way, the transition from Chapter 6 to Chapter 7 

is not simply the move from one more case to a conclusion. It is the move from the 

dissertation’s most comprehensive empirical demonstration to its final theoretical and 

integrative synthesis. 

In sum, this chapter advances the dissertation argument in four main ways. First, it 

demonstrates that the smart city trajectory of a medium-sized city can be explained 

through a combined analysis of strategic dichotomies and stakeholder networks. Second, 

it shows that broad activity portfolios may coexist with relatively selective governance 

structures, thereby distinguishing integration from inclusiveness. Third, it provides the 

dissertation’s strongest empirical support for treating medium-sized cities as analytically 

important cases in their own right. Fourth, it functions as the culminating bridge to the 

final chapter by concentrating the dissertation’s central concerns, context, strategy, 
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governance, organization, portfolio structure, and stakeholder relations, into one 

integrated case. Its main contribution is therefore to show, in the clearest empirical form 

within the dissertation, how cities become smart in practice through the interaction of 

strategic choices and governance structures rather than through technology alone. 

  



199 

7. Integrative Conclusion 

7.1 Synthesis of results across the five studies 
Taken together, the five studies show that cities do not become smart primarily by 

acquiring advanced technologies, adopting the smart city label, or accumulating a visible 

portfolio of digital projects. Rather, the dissertation demonstrates that smart city 

development is a context-dependent and governance-mediated transition process in which 

structural conditions, strategic orientation, organizational design, and stakeholder 

configuration jointly shape what kinds of smart urban development become possible in 

practice. This is the central integrated answer to the dissertation’s overarching research 

question: cities, especially medium-sized and Central and Eastern European cities, 

become smart through the interaction of contextual constraints, strategic choices, 

governance arrangements, and implementation portfolios, not through technology 

alone. 
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Figure 35 Integrated layers of the dissertation’s results11 
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11 The figure summarizes the cumulative explanatory logic developed across the five studies, showing how urban context and barrie      

responses, which become visible in activity portfolios and stakeholder networks and ultimately produce distinct smart city developm     

outcomes. 
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The first layer of this answer concerns the conditions under which smart city 

development starts and unfolds. The opening study on medium-sized cities shows that 

smart city transition is hindered by a set of structural barriers that are only partly 

technological. Knowledge deficits, weak data quality, lack of standards, biased 

approaches, and dependence on large external suppliers all constrain the strategic room 

for manoeuvre of cities that seek to develop smart urban solutions. The significance of 

this finding at dissertation level is that it shifts the explanatory focus away from the 

availability of digital tools toward the institutional and strategic environment in which 

cities operate. Medium-sized cities do not begin the smart transition from a neutral 

baseline; they enter it under asymmetric conditions that shape both what they can do and 

what kinds of models are likely to be imposed on them. This establishes the dissertation’s 

first major proposition: smart city development is conditioned by a barrier environment 

that is especially visible in medium-sized urban settings. 

The second layer of the integrated answer concerns the organizational mechanisms 

through which such barriers are either reproduced or mitigated. The second study 

shows that many of the recurring problems of smart city development are embedded in 

conventional organizational models themselves. Public-sector silos, weak coordination 

mechanisms, closed organizational design, underperforming collaborative arrangements, 

and the difficulty of managing heterogeneous actors all make smart city transition harder 

to realize. The study’s contribution to the synthesis is decisive: it demonstrates that the 

smart city is not only a matter of strategy or technological adoption, but also of 

organizational architecture. If the first study identifies the problem environment, the 

second shows why that environment remains difficult to overcome even when cities 

attempt to act. At the same time, it offers a constructive dissertation-level implication 

through the SmartCEPS platform logic: more open, collaborative, and platform-based 

organizational forms are better suited to support urban digitalization under conditions of 

sociotechnical complexity. The dissertation therefore advances a second core proposition: 

organizational design is a central mediator between smart city ambition and smart city 

implementation. 

The third layer concerns the substantive direction of smart city development, that is, 

what cities actually seek to achieve through their smart city activities. The comparative 

portfolio study broadens the dissertation’s explanatory model by showing that smart city 

development is not only constrained differently and organized differently across cities, 
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but also imagined differently. Cities embed different anticipated benefits into their 

activity portfolios, including efficiency, stakeholder engagement, quality of life, 

inclusion, connectivity, knowledge creation, cost reduction, scalability, and 

environmental sustainability. This is important for the overall synthesis because it 

clarifies that smart city development is not a single pathway with a uniform endpoint. 

Different cities pursue different value configurations, and these value propositions are 

visible in the composition of actual project portfolios rather than only in abstract strategy 

documents. In dissertation terms, this means that the meaning of smartness must be 

reconstructed empirically from what cities do, not simply inferred from how they describe 

themselves. The third proposition of the dissertation is therefore that smart city 

development is a differentiated public-value trajectory, and activity portfolios are one of 

its clearest empirical expressions. 

The fourth and fifth studies then bring these earlier insights into structured city-level 

diagnosis in the Hungarian and Central European context. The Budapest study shows that 

a city may have a broad and active smart city portfolio while still displaying a relatively 

technology-led, partly top-down, and predominantly double-helix collaborative 

orientation. Just as importantly, the study shows that framework conditions for 

implementation, such as organizational authority, management capacity, and cooperation 

platforms, may remain underdeveloped even where visible smart city activity exists. This 

adds a crucial synthesis point: a city’s smartness cannot be inferred from the existence of 

projects alone. It must be interpreted through the strategic and governance principles that 

organize those projects. The Budapest case thus confirms the relevance of the 

dissertation’s earlier findings: the barrier environment and organizational weaknesses 

identified in the first two studies are not abstract concerns, but recur concretely in a city-

level strategic trajectory. 

The Debrecen study then provides the dissertation’s most integrated empirical answer. It 

shows that a medium-sized Central European city can build a broad and ambitious smart 

city programme through strong municipal orchestration and public–private collaboration, 

while remaining predominantly technology-led, top-down, and relatively narrow in helix 

composition. The stakeholder-network analysis deepens the dissertation substantially 

because it reveals that smart city governance is not just a matter of declared strategy, but 

also of relational structure: who is central, who bridges, and who remains peripheral in 

the ecosystem affects how smart city development is realized. Debrecen’s case 
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demonstrates that multi-domain breadth and implementation coherence can coexist with 

limited participatory depth and weaker knowledge-sector inclusion. This is a highly 

important synthesis finding, because it resolves one of the dissertation’s core concerns: 

integration and inclusiveness are not the same thing. A city may be integrated in the 

sense of covering many domains and coordinating many projects, while still remaining 

governance-wise selective and collaboration-wise narrow 

Across the five studies, a common explanatory pattern emerges. Smart city development 

can be understood as a sequence and interaction of six elements. First, cities face a 

specific urban context, including city size, regional position, institutional environment, 

resource endowment, and data and knowledge capacity. Second, this context shapes the 

barriers and enabling conditions of smart city transition. Third, cities respond through 

a particular strategic orientation, which may be more technology-led or holistic, more 

top-down or bottom-up, more double-helix or quadruple-helix, and more mono-

dimensional or integrated. Fourth, this orientation is operationalized through a particular 

organizational and governance design, which may either support or hinder 

collaborative and adaptive implementation. Fifth, the resulting logic becomes visible in 

the city’s activity portfolio and stakeholder network. Sixth, these together produce a 

distinct smart city development trajectory, with particular implications for public 

value, inclusion, and urban transformation. This synthesized explanatory chain directly 

reflects the integrative conceptual framework proposed in Chapter 1 and is now 

empirically substantiated across the article portfolio. 

A second major synthesis concerns the role of medium-sized cities. The dissertation 

consistently shows that medium-sized cities are not peripheral to smart city research, but 

central to it. They are analytically important because they reveal smart city dynamics 

under more typical European conditions than capital-city and flagship cases. In medium-

sized cities, capacity constraints, dependence on external actors, thinner knowledge 

infrastructures, and stronger sensitivity to organizational design are not secondary 

variables; they are part of the explanation of why certain strategic and governance models 

emerge. Debrecen illustrates that strong local orchestration can support breadth and 

coherence, while the first article shows that medium-sized cities are also especially 

exposed to knowledge asymmetries, weak standards, and supplier dependence. The 

dissertation therefore argues that medium-sized cities should not be treated as scaled-
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down versions of smart capitals. They constitute a distinct setting in which the strategic 

and governance logic of smart development is especially visible. 

A third synthesis point concerns the Central and Eastern European and Hungarian 

context. The Budapest and Debrecen studies show that the region’s relevance lies not 

simply in geographic underrepresentation, but in the fact that it exposes the dependence 

of smart city development on institutional capability, strategic coordination, and 

governance architecture. The Hungarian cases suggest that smart city uptake may remain 

technology-led and selectively collaborative unless dedicated organizational 

mechanisms, stronger knowledge-sector engagement, and more durable participatory 

infrastructures are created. This does not mean that Hungarian cities are uniquely 

deficient. Rather, it means that the region makes especially visible a general lesson of the 

dissertation: smart city development is fragile when technological modernization is not 

matched by institutional and governance development. 

The dissertation’s integrated answer to the overarching research question can therefore 

be stated clearly. Cities become smart in practice when they are able to translate 

contextual constraints into coherent strategic choices, support those choices through 

effective organizational and governance arrangements, and realize them in activity 

portfolios and stakeholder networks that generate publicly meaningful outcomes. 

Where this translation is weak, smart city development becomes fragmented, supplier-

driven, or rhetorically ambitious but institutionally shallow. Where it is stronger, cities 

can build broad and coordinated portfolios, although not necessarily fully inclusive ones. 

The five studies jointly show that the decisive issue is not whether smart city development 

exists, but what strategic and governance logic it follows, under what conditions, and 

toward what kinds of public value. 

This synthesis also clarifies the dissertation’s overall contribution. The article portfolio 

does not merely document five related smart city topics. It builds a single cumulative 

argument: smart city development is best explained as a context-sensitive governance 

process in which barriers, organizational design, strategic orientation, value 

propositions, and stakeholder structures interact. The novelty of the dissertation lies 

precisely in this integration. It brings together a medium-sized-city perspective, an 

organizational-design perspective, a portfolio-based value perspective, a dichotomy-

based strategy perspective, and a network-governance perspective into one explanatory 
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framework. For that reason, the five studies collectively provide a stronger answer to the 

dissertation question than any single article could have produced alone. 

7.2 Consistency, differences and interpretation of results 
The five studies included in this dissertation produce a broadly consistent overall picture 

of smart city development, but they do not do so by generating identical findings. Their 

consistency lies in their shared conclusion that smart city development is shaped by 

organizational, strategic, and governance conditions rather than by technology alone. 

Their differences lie in what part of that broader process each study makes most visible. 

These differences are not contradictions in any simple sense. Rather, they reflect the fact 

that the dissertation examines a complex and multi-layered phenomenon through different 

theoretical lenses, methods, empirical settings, and moments of observation. Interpreting 

these similarities and differences carefully is therefore essential to the dissertation’s final 

contribution. 

At the most general level, the findings are highly consistent on one central point: techno-

centric interpretations of the smart city are insufficient. The first study shows that 

medium-sized cities are hindered not merely by lack of digital tools, but by knowledge 

deficits, data problems, weak standards, and supplier dependence. The second study 

demonstrates that organizational design and collaborative capability are decisive for 

whether urban digitalization can be realized. The third study reveals that cities differ in 

the benefit structures embedded in their smart city portfolios, implying that smartness is 

defined through strategic choices, not only through infrastructures. The Budapest and 

Debrecen studies both show that the character of smart city development depends on how 

projects are organized through governance models, actor constellations, and strategic 

orientations. In this sense, the article portfolio is strongly coherent: across all five studies, 

the smart city emerges as a socio-technical and governance process rather than as a purely 

technological condition. 

A second area of consistency concerns the importance of governance and organization 

as mediating mechanisms. Even where governance is not the sole explicit focus of a 

study, it repeatedly appears as a decisive explanatory factor. In the first article, barriers 

arise partly because cities lack the knowledge, standards, and bargaining position needed 

to govern smart city development effectively. In the second article, governance becomes 

explicit in the form of organizational barriers, collaborative design problems, and the need 
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for platform-based coordination. In the fourth and fifth studies, governance is visible 

through the top-down versus bottom-up and double- versus quadruple-helix dimensions, 

and in the Debrecen chapter also through the stakeholder network itself. This repeated 

appearance of governance across otherwise different studies suggests that governance is 

not simply one variable among many, but a core integrative dimension of smart city 

development. That consistency gives strong support to the dissertation’s conceptual 

framework. 

At the same time, the studies differ in emphasis, and these differences must be explained 

rather than smoothed over. One important difference concerns the level at which the 

problem of smart city development is observed. The first article works at the level of 

medium-sized cities as a category and identifies broad structural barriers. The second 

article moves to the level of organizational arrangements and proposes an alternative 

collaborative design. The third article operates comparatively across nine cities and 

focuses on value propositions within activity portfolios. The fourth and fifth articles then 

shift to focused city-level diagnosis, first in Budapest and then in Debrecen. These 

different levels of observation naturally generate different types of results. Barrier-

focused studies tend to foreground asymmetries, limitations, and institutional 

weaknesses. Comparative portfolio studies foreground diversity in strategic benefit 

orientation. City case studies foreground how strategic and governance patterns become 

concretely structured. The resulting variation is therefore partly methodological and 

scalar, not substantive contradiction. 

A second difference appears in the relationship between integration and inclusiveness. 

The studies do not always depict these in the same way, but the apparent variation is 

theoretically meaningful. The comparative portfolio chapter suggests that some cities 

achieve broad and diverse portfolios that embed multiple benefit types. The Budapest 

study finds that the city is relatively integrated across urban domains, yet remains more 

technology-led, partly top-down, and largely double-helix in collaboration. The Debrecen 

study sharpens this even further: the city shows broad domain coverage and coherent 

implementation, but its governance network remains strongly centred on municipal and 

selected public–private actors, with weaker quadruple-helix inclusion. At first glance, one 

might expect an integrated smart city to also be a highly inclusive one. However, the 

portfolio shows that this does not necessarily follow. The theoretical implication is that 

integration of projects and inclusiveness of governance are analytically distinct 
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dimensions. A city may be integrated in what it does, while remaining selective in who 

participates meaningfully in governing it. This is one of the dissertation’s most important 

reconciliations of seemingly divergent findings. 

A third difference concerns the relative balance between technology-led and holistic 

development. The literature often presents these as opposing models, and the dissertation 

uses that dichotomy as a diagnostic tool. Yet the studies show that cities rarely fall neatly 

at one extreme. The Budapest and Debrecen analyses both identify predominantly 

technology-led development, but not in a purely reductionist sense. Both cities also show 

broader multi-domain activity and some effort toward integrated urban development. 

Similarly, the organizational design article critiques conventional models for being too 

fragmented and too weakly adapted to complexity, but does not argue that technology is 

irrelevant. Rather, it argues that technology must be organizationally and strategically 

embedded. These differences can be resolved theoretically by recognizing that the 

dichotomies used in the dissertation are analytical gradients, not rigid classifications. 

Cities occupy mixed positions. They may combine technology-led implementation with 

broader strategic aspirations, or top-down coordination with some limited forms of 

participation. The dissertation’s findings are consistent once the dichotomies are 

interpreted as dimensions of tendency rather than mutually exclusive types.  

The studies also differ in what they reveal about the role of medium-sized cities. The 

first article emphasizes their vulnerability: weaker capacities, greater supplier 

dependence, and more fragile knowledge infrastructures make smart city development 

harder. The Debrecen article, however, shows that a medium-sized city can still develop 

a broad and relatively coherent smart city portfolio under strong municipal coordination. 

This is not a contradiction. Rather, it indicates that medium-sized-city status does not 

determine one fixed outcome. The first article identifies the general risk structure of this 

urban category. The Debrecen article shows that such risks can be partially overcome 

under certain governance conditions, though not without trade-offs. Interpreted together, 

the two findings support a more nuanced dissertation claim: medium-sized cities are 

structurally constrained, but not condemned to weak or fragmented smart city 

development. Their trajectories depend strongly on how local governance bundles are 

assembled. 

Another set of differences can be explained by case selection and empirical purpose. 

Budapest and Debrecen are not interchangeable cases. Budapest is a capital city with 
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greater scale, institutional complexity, and broader strategic exposure, but also with 

fragmented implementation conditions and weaker supporting organizational 

infrastructure. Debrecen is smaller, more bounded, and in some respects more governable 

through centralized municipal coordination. These case differences help explain why 

Budapest appears relatively integrated in activities but underdeveloped in implementation 

conditions, while Debrecen appears more coherently orchestrated yet narrower in 

collaboration structure. The divergence is therefore not primarily theoretical 

inconsistency, but a function of different urban scale, institutional complexity, and 

empirical role within the dissertation. Budapest serves as a capital-city diagnostic case in 

the Hungarian setting; Debrecen serves as the more typical medium-sized-city 

governance case. Together, they broaden rather than undermine the dissertation’s 

conclusions. 

Temporal context also matters. The articles were written and published across several 

years, and the smart city field itself evolved over that period. The first study reflects an 

earlier phase in which the absence of standards, the novelty of the field, and the 

dominance of technology-centred narratives were especially salient. The second study 

responds to the growing recognition that organizational and collaborative barriers were 

slowing the realization of smart city promises. The third study reflects a maturing interest 

in comparing what cities actually pursue through their smart city activities. The later 

Budapest and Debrecen studies apply more structured strategic and governance 

frameworks to actual city portfolios. Some variation across the studies is thus historically 

situated. The dissertation should not hide this. On the contrary, it can be interpreted as a 

strength of the article portfolio: the studies capture the field from different moments and 

thereby show how the explanatory focus of smart city research shifts from broad barriers 

to governance architecture and strategic differentiation over time. 

Methodological differences also explain part of the variation. Focus-group-based and 

exploratory studies are more likely to surface perceived barriers, coordination problems, 

and capability gaps. Comparative portfolio studies reveal variation in benefit structures 

but are less suited to uncovering deep governance processes unless supplemented by 

network or interview data. Single-case studies provide more contextual depth, but their 

findings are more sensitive to the specific institutional profile of the chosen city. Network 

analysis, as used in the Debrecen study, reveals relational centrality and governance 

structure more clearly than a portfolio-only approach. These differences mean that the 
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studies illuminate different slices of the same phenomenon. The dissertation’s task is not 

to force them into artificial uniformity, but to interpret them as complementary 

methodological windows. When read this way, the differences in findings become 

expected and productive. They show that smart city development is multi-dimensional 

enough to require multiple methods and units of analysis. 

The portfolio also contains a productive tension between diagnostic critique and 

constructive possibility. The first two studies emphasize barriers and organizational 

inadequacies, which might suggest a relatively pessimistic view of smart city transition. 

The Debrecen study, by contrast, shows that even under medium-sized-city conditions, a 

city may still assemble a broad and effective smart city programme. The resolution of this 

tension lies in the dissertation’s overall theoretical stance: structural and organizational 

barriers are real, but they do not determine outcomes mechanically. Cities still have room 

for strategic agency, especially when governance is organized coherently. The 

dissertation thus arrives at a balanced interpretation. It neither treats smart city 

development as an easy technical upgrade nor depicts it as structurally blocked in all but 

flagship cases. Instead, it shows that cities operate within real constraints, but that 

governance bundles and organizational design shape how far and in what direction they 

can move. 

Another apparent divergence lies in the balance between public value breadth and 

implementation depth. The many-faces chapter identifies diverse value propositions 

across cities and suggests a wide spectrum of possible benefit orientations. The later 

Hungarian studies reveal that achieving such value breadth in practice depends on more 

than strategic aspiration; it depends on governance arrangements, actor inclusion, and 

management capacity. This is not a contradiction but a synthesis point. The comparative 

study shows what cities aim for and how they signal those aims through portfolios. The 

Budapest and Debrecen studies show what institutional conditions are required for those 

aims to become coherent and durable. Thus, portfolio-level aspiration and governance-

level implementation should be interpreted as different but connected analytical layers. 

In summary, the differences across the five studies are explicable in four main ways: by 

theoretical lens, methodological design, case selection, and temporal context. None 

of these differences undermine the coherence of the dissertation. Instead, they strengthen 

it by showing that the overarching research question cannot be answered adequately from 

one angle alone. The studies converge on the claim that smart city development is a 
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context-sensitive governance process, but they reveal different aspects of that process 

depending on whether they focus on barriers, organizational design, value propositions, 

strategic diagnosis, or stakeholder networks. Once interpreted within the common 

conceptual framework developed in Chapter 1, these variations become part of the 

dissertation’s explanatory strength rather than sources of inconsistency. 

7.3 Scientific novelty and theoretical contribution 
The scientific novelty of this dissertation lies not in any single article taken in isolation, 

but in the way the five studies are integrated into a common explanatory framework for 

understanding how cities become smart in practice. At dissertation level, the central 

contribution is to show that smart city development is best interpreted as a context-

sensitive governance process in which structural barriers, strategic orientation, 

organizational design, activity portfolios, and stakeholder configurations interact. This 

moves beyond a large part of the smart city literature, which has often remained divided 

between techno-centric narratives, indicator-based comparisons, normative strategy 

models, and case descriptions that do not fully connect implementation to governance 

structure. The dissertation’s novelty therefore lies first in integration: it brings together 

analytical dimensions that are often studied separately and demonstrates their cumulative 

explanatory power. 

A first theoretical contribution of the dissertation is that it reframes the smart city from a 

predominantly technological construct into a governance-mediated urban transition. 

While the literature has increasingly criticized narrow techno-centric interpretations of 

the smart city, much empirical work still implicitly treats technology adoption, digital 

infrastructure, or visible innovation activity as the primary markers of smartness. The 

dissertation contributes to this debate by showing, across five studies, that the decisive 

explanatory mechanisms lie elsewhere: in the barrier environment facing cities, in the 

organizational forms through which urban digitalization is managed, in the strategic logic 

guiding project selection, and in the stakeholder structures that shape implementation. In 

this sense, the dissertation does not merely repeat the claim that smart cities should be 

understood more holistically. It provides an empirically grounded model of how and why 

governance and organization become decisive in shaping smart city trajectories. 

A second major contribution is the dissertation’s theoretical elevation of the medium-

sized city from a marginal empirical category to a central analytical setting. Much of the 
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influential smart city literature has relied on capital cities, globally branded cases, or 

highly visible pioneers, which can distort understanding by generalizing from exceptional 

urban conditions. This dissertation argues that medium-sized cities are not simply smaller 

versions of flagship smart cities. They constitute a distinct environment in which capacity 

constraints, weaker internal knowledge infrastructures, external dependence, and 

organizational sensitivity become especially visible. The first and fifth studies are 

particularly important here: the former identifies the structural barriers that medium-sized 

cities face, while the latter shows how a medium-sized city can still develop a broad and 

coordinated smart city portfolio through a particular governance bundle. The theoretical 

contribution is therefore twofold: the dissertation both identifies the vulnerability 

structure of medium-sized cities and demonstrates their capacity for distinctive smart city 

trajectories. This adds nuance to the literature by moving beyond both deficit-based and 

flagship-based interpretations. 

A third contribution lies in the dissertation’s treatment of organizational design as a core 

explanatory layer of smart city development. In much smart city research, organization is 

present only implicitly, often folded into broad governance language or mentioned as a 

practical implementation issue. This dissertation contributes a more precise theoretical 

claim: organizational design is a mediating mechanism between strategic ambition and 

realized urban transformation. The organizational design study demonstrates that public-

sector silos, weak coordination, limited collaborative capabilities, and closed inter-

organizational structures are not incidental obstacles, but recurring features of why smart 

city initiatives underperform. By linking these findings to the broader dissertation 

framework, the thesis advances a more disciplined conceptualization of organization in 

smart city studies. It suggests that the study of smart city development should not stop at 

governance types or strategic documents, but should examine the concrete institutional 

architectures through which actors coordinate, learn, and implement. 

A fourth theoretical contribution is the introduction of activity portfolios and value 

propositions as a dissertation-level bridge between strategy and implementation. Smart 

city research often discusses strategy at the level of visions, plans, and domains, but gives 

less systematic attention to what cities’ actual intervention portfolios imply about their 

development logic. The comparative article on nine cities addresses this directly by 

reconstructing the anticipated benefits embedded in smart city activities. In the 

dissertation as a whole, this becomes more than a comparative observation. It becomes a 
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theoretical proposition: smart city development should be interpreted through the value 

structures materialized in concrete project portfolios. This helps overcome the gap 

between rhetoric and practice. It also contributes a more differentiated understanding of 

smartness by showing that cities pursue different public-value configurations rather than 

converging on one ideal type. The novelty here lies in connecting benefit orientation to 

the wider governance framework of the dissertation, so that portfolios become not just 

outputs, but expressions of strategic and institutional choice. 

A fifth and especially important contribution is the dissertation’s refinement of the 

relationship between integration and inclusiveness. One of the central findings 

emerging across the later chapters is that these are analytically distinct dimensions of 

smart city development. The Budapest and Debrecen studies show that a city may achieve 

broad coverage across domains and relatively coherent implementation, yet remain 

limited in participatory depth or in quadruple-helix collaboration. This matters 

theoretically because smart city literature sometimes treats integrated development as if 

it were naturally associated with inclusive governance. The dissertation challenges that 

assumption. It shows that breadth of intervention and breadth of participation do not 

necessarily move together. This distinction has significant explanatory value: it helps 

interpret why some cities appear strategically coherent while still exhibiting narrow actor 

configurations or municipally dominated governance models. The dissertation therefore 

contributes a more precise conceptual separation between portfolio integration and 

governance inclusiveness. 

A sixth contribution lies in the incorporation of a stakeholder-network perspective into 

smart city governance analysis. Many smart city studies refer to actor groups such as 

municipalities, firms, universities, or citizens, but far fewer analyse the relational 

structure among them as an explanatory factor. The Debrecen study advances this by 

showing that the structure of collaboration itself, centrality, bridging, and concentration, 

shapes how smart city development is realized. At dissertation level, this produces a 

broader theoretical contribution: governance should be understood not only as a set of 

formal arrangements or strategic principles, but also as a relational architecture. This 

perspective strengthens the dissertation’s broader claim that smart city development is 

conditioned by who coordinates, who connects, and who remains peripheral. It thus adds 

network structure to the explanatory model alongside barriers, organization, and portfolio 

logic. 
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A seventh contribution is methodological-theoretical in nature. The dissertation 

demonstrates the value of combining multiple analytical lenses, strategic management, 

organizational design, value-proposition analysis, dichotomy-based strategic diagnosis, 

and stakeholder-network analysis, within one cumulative framework. Each of these has 

appeared in the literature in some form, but the novelty here lies in their integration 

around one overarching question. The dissertation shows that none of these perspectives 

alone is sufficient. Barrier analysis without organizational design remains incomplete. 

Portfolio analysis without governance analysis risks remaining descriptive. Strategic 

diagnosis without stakeholder structure misses the relational basis of implementation. By 

integrating these approaches, the dissertation offers a more comprehensive theoretical 

model of smart city development than a single-lens study could provide. 

The dissertation also contributes specifically to the literature on Central and Eastern 

European smart city development. Here, its novelty lies less in claiming regional 

exceptionalism and more in showing why this context matters theoretically. The Budapest 

and Debrecen studies make visible a recurring pattern: smart city development can remain 

technology-led and selectively collaborative unless institutional capability, 

organizational support, and broader knowledge-sector involvement are actively 

developed. The region is important not only because it is underrepresented in the 

literature, but because it makes especially visible the dependence of smart city trajectories 

on governance capacity and implementation architecture. In this respect, the dissertation’s 

Hungarian cases contribute to theory by sharpening a general lesson: smart city 

development remains shallow when technological modernization is not matched by 

institutional deepening. 

Taken together, these contributions allow the dissertation’s scientific novelty to be 

summarized in a disciplined way. The dissertation offers: 

 First, an integrative explanatory framework for smart city development that 

links context, barriers, strategic orientation, organizational design, activity 

portfolios, and stakeholder networks. 

 Second, a repositioning of medium-sized cities as theoretically important 

settings for smart city research rather than peripheral cases. 

 Third, a stronger conceptualization of organization and governance as 

mediating mechanisms of smart city transition. 
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 Fourth, a portfolio-based interpretation of smart city strategy through 

anticipated public-value structures. 

 Fifth, a distinction between integration and inclusiveness as separate 

dimensions of smart city development. 

 Sixth, a network-governance perspective that makes stakeholder structure part 

of the explanation of how cities become smart. 

These contributions together constitute the dissertation’s theoretical added value. The 

thesis does not claim to resolve all debates in smart city studies, nor to offer a universally 

valid model for all cities. Its contribution is more precise and, for that reason, more robust: 

it provides a cumulative, empirically grounded, and conceptually integrated explanation 

of how smart city development is structured in practice, especially in medium-sized and 

Central and Eastern European urban contexts. 

7.4 Managerial, policy and urban governance implications 
The findings of this dissertation have several implications for city leaders, municipal 

organizations, and smart city practitioners, especially in medium-sized cities operating 

under constrained institutional and financial conditions. The most general implication is 

that smart city development should not be managed primarily as a technology-acquisition 

agenda. Across the five studies, the evidence consistently shows that the decisive 

challenges and opportunities of smart city transition lie in governance capacity, 

organizational design, strategic coherence, and stakeholder coordination. For 

practitioners, this means that the central managerial question is not only which digital 

solutions to procure, but how to organize the city so that such solutions are selected, 

combined, governed, and evaluated in a coherent and publicly meaningful way. 
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Figure 36 Managerial, policy and urban governance implications of the dissertation 
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A first implication concerns strategic framing. Medium-sized cities should avoid 

treating the smart city as a catalogue of isolated projects or as a branding label detached 

from urban development priorities. The dissertation suggests that cities perform better 

when smart city activities are embedded in a broader strategic logic that clarifies what 

kinds of public value they are meant to generate. This means that city leaders should 

define smart city ambitions in terms of concrete urban objectives, such as mobility 

improvement, energy efficiency, service accessibility, social inclusion, stakeholder 

engagement, or quality of life, rather than in terms of technology deployment alone. The 

comparative portfolio study shows that cities differ markedly in the benefit structures 

embedded in their activity portfolios, which implies that local strategy should explicitly 

decide which benefits are prioritized and why. For practice, the lesson is that a city should 

not ask simply “Which smart tools should we adopt?” but rather “What kind of urban 

value do we want our smart city portfolio to create?” 

A second implication is that medium-sized cities require dedicated governance 

models, not scaled-down copies of metropolitan examples. The dissertation repeatedly 

shows that medium-sized cities face specific vulnerabilities: weaker internal knowledge 

bases, more limited financial room for experimentation, stronger dependence on external 

suppliers, and greater exposure to one-sided or biased smart city models. City leaders in 

these settings should therefore be cautious about adopting off-the-shelf technological 

packages or externally imposed smart city templates without sufficient strategic 

translation into local needs. A more appropriate policy approach is to build governance 

arrangements that compensate for these structural disadvantages through knowledge 

partnerships, incremental capability-building, and stronger internal coordination. In 

practical terms, this means investing not only in projects, but also in municipal learning 

capacity, data management competence, and the ability to critically evaluate vendor 

offers and consultant frameworks. 

A third implication concerns organizational design inside city government. The 

dissertation shows that fragmented internal structures, weak horizontal coordination, and 

unclear implementation responsibility significantly hinder smart city transition. For 

municipal managers, this implies that smart city development should not be left to ad hoc 

project coordination across disconnected departments. Cities need clearer organizational 

interfaces between strategy, planning, ICT, urban operations, and external stakeholder 

management. The evidence from the organizational design study suggests that 
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collaborative and platform-based arrangements are better suited than silo-based 

administrative routines to handle the complexity of urban digitalization. This does not 

necessarily require creating entirely new bureaucratic layers in every case, but it does 

require clear responsibility centres, cross-departmental coordination routines, shared 

information structures, and recurring decision arenas in which technical, strategic, and 

urban-planning perspectives can be aligned. 

A fourth implication is that cities should treat data and standards as governance 

infrastructure, not merely as technical back-office matters. One of the recurring 

problems identified in the dissertation is that weak data quality, incomplete data 

accessibility, and lack of standards limit the ability of cities to plan, evaluate, and integrate 

smart city activities. For practitioners, this means that urban digitalization should be 

supported by deliberate investment in data governance: clear data ownership, common 

standards, interoperable structures, and processes for maintaining data quality over time. 

This is especially relevant for medium-sized cities, where limited internal analytical 

capacity can make poor data environments even more constraining. Without a stronger 

data-governance basis, smart projects remain difficult to compare, integrate, or scale, and 

cities remain more dependent on external actors for interpretation and implementation. 

A fifth implication concerns stakeholder strategy. The dissertation suggests that cities 

should move beyond narrow government–industry cooperation if they want smart city 

development to become more adaptive, legitimate, and publicly valuable. The Budapest 

and Debrecen studies both show that broad project activity can coexist with relatively 

selective collaboration patterns. This means that visible smart city progress does not 

automatically imply strong civic participation, robust knowledge-sector inclusion, or 

broader co-creation. For policymakers, the lesson is that stakeholder diversity should be 

designed intentionally, not assumed to emerge on its own. Universities, civic 

organizations, professional communities, neighbourhood actors, and citizens should not 

be included only symbolically or episodically, but through recurring institutional roles. 

This is especially important where cities aim to move from technology-led modernization 

toward more holistic and socially embedded smart development. 

At the same time, the dissertation also shows that strong municipal orchestration 

matters. The implication is not that city governments should withdraw in favour of loose 

network governance. On the contrary, the Debrecen case suggests that medium-sized 

cities may benefit from a relatively strong coordinating municipal centre, particularly 
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when the goal is to maintain strategic coherence and broad project coverage. The practical 

lesson is therefore more balanced: city governments should remain capable orchestrators, 

but they should combine that coordinating role with better-designed participatory and 

knowledge-sharing mechanisms. In other words, the challenge is not to choose between 

strong leadership and broad collaboration, but to create governance designs in which 

strong coordination does not collapse into narrow actor concentration. 

A sixth implication concerns portfolio management. Cities should manage smart city 

development as a portfolio of interrelated interventions rather than as a sequence of 

independent projects. The dissertation shows that the strategic meaning of smart city 

development becomes visible in the composition of project portfolios: which domains are 

covered, which benefits are pursued, which actors are involved, and whether interventions 

reinforce or fragment one another. For city leaders, this means that project approval and 

monitoring should include portfolio-level questions. Does a new project strengthen an 

existing strategic direction, or does it add another isolated pilot? Does the portfolio 

overemphasize efficiency and infrastructure while neglecting participation, inclusion, or 

quality of life? Does it deepen dependence on one supplier category or create more 

institutional learning capacity? Such questions help turn smart city management from 

reactive project accumulation into strategic urban governance. 

A seventh implication is that implementation capacity should be treated as a strategic 

asset. The Budapest study is especially clear in showing that even where a city has a 

relatively integrated and active smart city portfolio, implementation can remain fragile if 

management authority, institutional background, and cooperation platforms are 

underdeveloped. For urban policymakers, this means that smart city strategy documents 

are not enough. Cities need implementation structures with continuity, mandate, and 

administrative embedding. Dedicated coordination units, project management capacity, 

formalized partnership channels, and review processes matter because they determine 

whether a strategy remains aspirational or becomes operational. This is a particularly 

important lesson for Central and Eastern European contexts, where strategic ambition 

may outpace implementation architecture. 

An eighth implication concerns vendor relations and procurement intelligence. The 

first study highlights supplier dependence and biased approaches as significant barriers, 

especially in medium-sized cities. For practitioners, this implies that procurement should 

not be seen merely as an administrative or legal process. It is also a strategic governance 
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function. Cities should build internal capacity to define needs clearly, compare alternative 

approaches, avoid lock-in, and require interoperability and data portability where 

possible. More collaborative pre-procurement consultation, stronger technical due 

diligence, and independent evaluative expertise may help cities avoid one-sided vendor-

defined smart city pathways. This is especially important where internal technical 

knowledge is limited. 

A ninth implication follows from the dissertation’s distinction between integration and 

inclusiveness. Urban policymakers should not assume that broad domain coverage or a 

high number of smart initiatives automatically means that governance is balanced or 

socially embedded. A city may appear advanced because it has projects in mobility, 

energy, governance, and public services, while still concentrating agenda-setting and 

implementation power in a relatively narrow set of organizations. For practice, this means 

that evaluation frameworks should include both dimensions: the breadth and coherence 

of the portfolio, and the breadth and quality of stakeholder participation. Cities should 

assess not only what they are doing, but also who is shaping, steering, and benefiting from 

that activity. 

Finally, the dissertation implies that smart city policy should be approached as a long-

term institutional development process rather than a short-term innovation programme. 

Cities become smarter not only by launching projects, but by gradually building the 

institutional capacity to select, govern, coordinate, evaluate, and revise those projects 

over time. This is especially relevant for medium-sized cities, where one-off pilots and 

externally funded initiatives may otherwise create episodic activity without lasting 

capability formation. The practical recommendation is therefore to design smart city 

governance in a way that accumulates institutional learning: document projects in 

consistent formats, evaluate outcomes systematically, retain organizational memory, 

strengthen internal expertise, and build durable partnerships with universities, utilities, 

firms, and civic actors. In this sense, the most durable smart city investment may not be 

a specific technology at all, but the city’s capacity to govern urban digitalization 

intelligently and reflexively. 

7.5 Limitations 
The dissertation offers a cumulative and multi-perspectival account of smart city 

development, but its findings should be interpreted in light of several limitations. These 
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limitations do not invalidate the dissertation’s conclusions, but they help define the scope 

within which its contributions are strongest and the areas in which further validation or 

extension would be desirable. 

A first limitation concerns the article-based composition of the thesis itself. The 

strength of the dissertation lies in the complementarity of the five studies, but the portfolio 

was not originally designed as a single monographic research project with one unified 

data collection plan and one fixed methodological protocol from the outset. Instead, the 

studies were produced over time, with different immediate research purposes, different 

empirical materials, and different publication contexts. The dissertation has integrated 

them into a common conceptual framework, but some degree of heterogeneity remains 

inevitable. This is visible, for example, in the fact that the studies rely on partly different 

theoretical vocabularies, different scales of analysis, and different empirical objects. The 

dissertation addresses this through synthesis, but the portfolio format necessarily 

produces a more layered and reconstructive integration than a single-purpose monograph 

would. 

A second limitation is methodological heterogeneity. The portfolio combines focus 

groups, expert-based exploratory inquiry, literature-driven design research, comparative 

multiple case study analysis, structured single-case diagnosis, and stakeholder-network 

analysis. This breadth is one of the dissertation’s advantages, but it also means that the 

studies do not all support the same type of inference. Some are more exploratory and 

theory-building, others more comparative and classificatory, and others more diagnostic 

and relational. As a result, the dissertation is strongest in interpretive depth, conceptual 

development, and cumulative explanation, but less suited to strong causal claims in a 

narrow hypothesis-testing sense. The thesis demonstrates patterns, mechanisms, and 

relationships, but it does not claim statistical generalizability across all cities or universal 

causal regularities for smart city development. 

A third limitation concerns case selection and external validity. Two of the most 

important empirical chapters focus on Budapest and Debrecen, while the comparative 

portfolio study, although broader, still examines a limited set of nine cities selected 

through theoretical rather than representative sampling. This means that the dissertation 

should not be read as providing a statistically representative picture of all smart city 

developments in Europe, all medium-sized cities, or all Central and Eastern European 

cases. Budapest and Debrecen are analytically useful and theoretically revealing, but they 
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remain specific urban cases shaped by Hungarian institutional, political, and development 

contexts. The medium-sized-city findings are therefore most appropriately interpreted as 

analytically transferable rather than statistically generalizable. 

A fourth limitation relates to temporal comparability. The five studies were produced 

across several years, and the smart city field evolved during that period. Earlier studies 

captured a phase in which the literature and practice were more strongly shaped by 

definitional fragmentation and technology-driven narratives, while later studies reflect a 

more mature stage of discussion around governance, strategic differentiation, and 

stakeholder inclusion. This temporal spread is valuable because it captures an evolving 

field, but it also means that the studies are not fully synchronous observations of the same 

moment. Some differences across findings may thus reflect changes in the field itself as 

well as differences in case and method. The dissertation addresses this interpretively, but 

it remains a limitation for direct one-to-one comparability across all articles. 

A fifth limitation concerns the use of secondary and documentary project data in the 

later case studies. The Budapest and Debrecen chapters derive much of their evidence 

from city strategies, municipal project repositories, public documentation, online records, 

and project descriptions, supplemented in Debrecen by stakeholder-network construction 

from co-participation data. This makes structured city-level comparison possible, but it 

also creates limitations. Publicly documented activity portfolios may overrepresent 

visible, communicable, or formally reported projects while underrepresenting failed, 

discontinued, informal, or less documented initiatives. Similarly, coding decisions based 

on documentary materials always involve some interpretive judgement, especially where 

the boundaries between technology-led and holistic development, or between top-down 

and bottom-up involvement, are not perfectly clear. The dissertation mitigates this 

through systematic coding and cross-checking, but the risk of partial visibility remains. 

A sixth limitation concerns the network analysis in the Debrecen study. The 

stakeholder network provides a valuable relational perspective, but it is constructed from 

collaboration recorded through project co-participation and documented initiative data. 

This means that the network primarily captures formalized or visible collaborative 

relations. It is less able to capture informal influence, episodic involvement, hidden 

brokerage, political steering outside project structures, or the qualitative intensity of 

relationships. In other words, the network reveals important structural features, but not 

the full political sociology of urban governance. It shows who is connected and how 
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centrally, but not all aspects of power, trust, conflict, or informal agenda-setting that may 

shape smart city development. 

A seventh limitation concerns the conceptual frameworks used across the portfolio. 

The dissertation uses Porter’s Five Forces, the SmartCEPS design logic, value-

proposition coding, strategic dichotomies, and stakeholder-network analysis. This 

plurality is productive, but each framework also simplifies reality in its own way. Porter’s 

model may foreground structural dependencies while giving less attention to political 

dynamics. Dichotomy-based diagnosis is analytically useful, but cities rarely fit neatly 

into binary positions. Value-proposition coding clarifies anticipated benefits, but may not 

fully capture unintended outcomes or contested meanings of projects. Network analysis 

reveals structure, but not necessarily normative quality. The dissertation’s theoretical 

contribution depends partly on these abstractions, yet they also set limits on what each 

study can fully explain. 

An eighth limitation is that the dissertation focuses primarily on governance, 

organization, and strategy, and less on the direct measurement of policy outcomes or 

citizen-level effects. The studies examine barriers, organizational arrangements, value 

propositions, portfolios, and stakeholder structures, but they do not systematically 

evaluate whether particular smart city initiatives measurably improved service quality, 

environmental performance, democratic inclusion, or resident well-being over time. This 

is a conscious boundary of the thesis rather than an oversight, because the dissertation 

asks how cities become smart in practice rather than how successful each smart city 

intervention ultimately is. Still, this means that the dissertation speaks more strongly to 

the conditions and trajectories of smart city development than to the final impact 

effectiveness of all observed initiatives. 

A further limitation, which deserves to be stated explicitly rather than left implicit, 

concerns the limited presence of the voice of civil society and citizens in the 

dissertation’s evidence base. The studies analyse smart city development largely through 

the perspectives of municipalities, public authorities, technology suppliers, professionals, 

and documented project portfolios, and through the relational structure of organizational 

stakeholders. Residents, civic organizations, and citizens as experiencing subjects are not 

directly represented through, for instance, survey, participatory, or ethnographic methods. 

This is partly a deliberate scope decision, since the dissertation’s research question 

concerns the strategic, organizational, and governance conditions of becoming smart 
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rather than citizen experience as such. But it also reflects the empirical reality the 

dissertation documents: in the predominantly top-down and technology-led governance 

settings examined here, particularly in Debrecen, genuine quadruple-helix participation 

by civil society has itself been limited, so that the relative quietness of the civic voice in 

the data is in part a finding rather than only a methodological gap. This makes the 

omission doubly significant. It marks a boundary of the present work, and it points 

directly to one of the most important substantive directions for future research, namely 

bringing residents’ quality of life and civic participation, now central to the field (Chang 

and Smith, 2023), into the empirical core of CEE smart city governance research (see 

Section 7.6). 

A ninth limitation concerns the regional concentration of the deepest empirical insights. 

Although the portfolio includes a broader comparative article, the most detailed 

governance and strategic analyses are concentrated in Hungarian cases. This is 

appropriate given the dissertation’s stated interest in Central and Eastern Europe, but it 

also means that some dissertation-level conclusions about governance bundles, 

organizational fragility, and technology-led development are most directly grounded in 

that regional context. Their broader applicability is plausible and analytically suggestive, 

but would benefit from additional testing in other medium-sized cities across Europe and 

beyond. 

Taken together, these limitations suggest that the dissertation’s claims are strongest when 

interpreted as a theory-building, analytically grounded, and context-sensitive 

explanation of smart city development rather than as a fully general theory applicable in 

identical form to all cities. The thesis does not claim universal laws of smart urban 

transformation. Its more precise contribution is to offer a robust framework for 

understanding how smart city development is conditioned by barriers, organizational 

design, strategy, portfolios, and stakeholder structures, especially in medium-sized and 

Central and Eastern European urban contexts. 

7.6 Future research directions 

The findings of this dissertation open several realistic and important directions for future 

research. These directions emerge not only from the limitations of the article portfolio, 

but also from the dissertation’s central theoretical proposition that smart city development 

is a context-sensitive governance process shaped by barriers, organizational design, 
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strategic orientation, and stakeholder structure. Future research can deepen, test, and 

broaden this proposition in several ways. 

A first priority is the comparative extension of medium-sized-city research. One of the 

main conclusions of the dissertation is that medium-sized cities are analytically central to 

smart city studies, yet remain underexamined compared to capital cities and flagship 

cases. Future research should therefore build larger comparative datasets of medium-

sized cities across different European regions and, ideally, beyond Europe as well. Such 

work could test whether the barrier structures and governance bundles identified here are 

specific to the Hungarian and Central European context or whether they also characterize 

medium-sized cities in Southern, Western, or Northern Europe. It would be especially 

valuable to compare cities that are similar in population size but differ in fiscal capacity, 

institutional structure, regional embeddedness, and innovation ecosystems. 

A second direction is the longitudinal study of smart city trajectories. The present 

dissertation reconstructs development patterns from cross-sectional or retrospective 

materials, but future research could follow cities across longer time periods in a more 

explicitly longitudinal design. This would make it possible to observe how smart city 

governance arrangements evolve, whether cities move along the strategic dichotomies 

over time, and how project portfolios become more or less integrated or inclusive. 

Longitudinal analysis would be especially useful for testing one of the dissertation’s 

implicit propositions: that smart city development is not a static condition but a trajectory 

shaped by path dependence, institutional learning, and changing governance coalitions. 

A third important direction is the outcome-oriented evaluation of public value. The 

dissertation shows how anticipated benefits and value propositions are embedded in city 

portfolios, but it does not systematically measure whether those benefits were later 

realized. Future research could build on the portfolio framework developed here by 

tracing selected value propositions, such as quality of life, efficiency, stakeholder 

engagement, or environmental performance, into actual outcomes. This would strengthen 

the link between smart city strategy and policy effectiveness. Comparative work could 

examine whether certain governance models are more likely than others to translate 

intended benefits into realized public value. 

A fourth research direction concerns the micro-politics of smart city governance. The 

Debrecen stakeholder network analysis demonstrates the importance of relational 

structure, but future studies could go further by examining how influence, conflict, 
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negotiation, and informal power operate within smart city ecosystems. This would require 

more interview-based, ethnographic, or process-tracing work focused on how projects are 

prioritized, how partnerships are formed, how disagreements are managed, and how 

certain actors become central while others remain peripheral. Such research could deepen 

the dissertation’s network perspective by adding a more explicitly political and 

institutional analysis of governance practice. 

A fifth direction is the further development of organizational design research in 

urban digitalization. The SmartCEPS-related chapter suggests that collaborative and 

platform-based organizational models may better support smart city transition than 

fragmented conventional arrangements. Future research could test this more directly 

through comparative organizational case studies, action research, or pilot 

implementations in cities of different sizes. This would help clarify under what conditions 

collaborative platform models actually improve coordination, data use, participation, and 

implementation capacity, and where they may create new barriers such as higher entry 

thresholds, legitimacy questions, or administrative overload. 

A sixth line of future inquiry is the integration of portfolio analysis with governance 

analysis on a larger scale. One of the dissertation’s key findings is that integration of 

activity portfolios and inclusiveness of governance should be treated as distinct 

dimensions. Future research could formalize this insight by creating comparative 

typologies of cities based on both portfolio composition and stakeholder-network 

structure. This might reveal recurring governance configurations, for example cities with 

broad integrated portfolios but narrow collaboration, or cities with participatory 

governance but fragmented portfolios. Such a typological approach could strengthen both 

theory and practice by offering a more precise map of smart city development patterns. 

A seventh direction is the broader regional testing of the Central and Eastern 

European findings. The dissertation’s Hungarian cases suggest that technology-led 

modernization may outpace institutional deepening in this region unless organizational 

support and broader stakeholder infrastructures are deliberately developed. Future 

research should test whether similar patterns appear in other Central and Eastern 

European cities, including both capitals and medium-sized cities. Comparative work 

across countries such as Poland, the Czech Republic, Slovakia, Romania, Croatia, or the 

Baltic states could help distinguish what is specifically Hungarian, what is regionally 
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recurrent, and what is more generally characteristic of late-institutionalizing smart city 

contexts. 

An eighth direction concerns the role of municipal capability-building. Several studies 

in the dissertation imply that internal capacity, data literacy, coordination competence, 

and procurement intelligence are decisive for smart city development, especially in 

medium-sized cities. Future research could focus more directly on how such capabilities 

are built, retained, and institutionalized inside municipalities. This could include work on 

staff competencies, organizational memory, interdepartmental routines, external advisory 

dependence, and learning from pilot projects. Such research would have strong practical 

relevance because it would connect smart city theory more directly to administrative 

development. 

A ninth and especially promising avenue is the study of smart city governance beyond 

project visibility. The dissertation relies partly on documented initiatives and formalized 

project portfolios. Future research could deliberately focus on less visible dimensions: 

abandoned projects, failed initiatives, dormant strategies, symbolic smart city rhetoric 

without implementation, or informal experimental activity outside major strategies. This 

would help balance the bias toward visible and documented interventions and provide a 

fuller picture of how smart city agendas function in practice, including their 

discontinuities and failures. 

Overall, the most important future agenda emerging from the dissertation is to continue 

moving smart city research away from narrow techno-centric and flagship-city 

perspectives and toward a more grounded understanding of how different cities govern 

digital urban transition under real constraints. The present thesis provides one 

integrated framework for doing so. Future studies can now extend that framework 

comparatively, longitudinally, and more explicitly toward outcomes, politics, and 

administrative capability. In that sense, the dissertation does not close the debate on how 

cities become smart. It clarifies the terms on which that debate should proceed.  
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Appendix A. List of Abbreviations 

Abbreviation Meaning 

ASP Application Service Provider 

BKK Budapesti Közlekedési Központ (Centre for Budapest Transport) 

CEE Central and Eastern Europe / Central and Eastern European 

CoI Community of Innovation 

CRM Citizen Relationship Management 

EU European Union 

GDP Gross Domestic Product 

GIS Geographic Information System 

ICT Information and Communication Technology 

JEL Journal of Economic Literature 

NGO Non-Governmental Organization 

PPP Public–Private Partnership 

QCA Qualitative Content Analysis / Qualitative Comparative Analysis 

SC Smart City 

SCs Smart Cities 

SECAP Sustainable Energy and Climate Action Plan 

SME Small and Medium-Sized Enterprise 

SmartCEPS Smart City Evaluation Platform and Services 

SUMP Sustainable Urban Mobility Plan 

UPM Urban Planning and Management 

VM Virtual Marketplace 
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Appendix B. Glossary of Key Terms 

Term Definition 
Activity portfolio The full set of smart city initiatives, projects, and 

interventions implemented by a city. In this dissertation, 
activity portfolios are used to interpret a city’s strategic 
orientation and anticipated value propositions. 

Bottom-up 
approach 

A mode of smart city development in which citizens, civil 
society, or non-governmental stakeholders play the principal 
formative role, rather than the municipality alone. 

Community 
building 

A type of smart city activity aimed at strengthening 
participation, awareness, collaboration, or local social 
capacity rather than primarily deploying technological 
solutions. 

Data-driven urban 
development 

Urban planning and management supported by urban data, 
analytics, and evidence-based decision-making rather than 
intuition or isolated project logic. 

Digital 
infrastructure 

The technological backbone of smart city development, 
including digital platforms, connectivity, sensors, 
information systems, and other ICT-enabled systems. 

Double-helix model 
of collaboration 

A relatively narrow collaboration structure centred mainly on 
government and industry / private-sector actors. 

Holistic strategy A smart city strategy that treats technology as a means rather 
than an end and gives weight to wider urban, social, 
environmental, and institutional conditions. 

Integrated 
intervention logic 

A smart city development logic that spans multiple urban 
domains in a coordinated and cross-cutting way, rather than 
focusing on one isolated sector only. 

Medium-sized city In this dissertation, a city generally understood in line with 
the European medium-sized city literature, typically with a 
population between roughly 100,000 and 500,000, but also 
characterized by a distinct governance and capacity context. 

Mono-dimensional 
intervention logic 

A smart city logic focused on a single domain or on isolated 
projects rather than on broader integrated urban 
transformation. 

Open innovation An organizational logic in which knowledge creation and 
problem-solving take place across organizational boundaries 
through collaboration, knowledge inflows, and knowledge 
outflows. 

Organizational 
design 

The configuration of roles, responsibilities, coordination 
mechanisms, and collaborative arrangements through which 
urban digitalization is planned and implemented. 

Platform urbanism / 
platform-based 
model 

An approach in which urban actors interact through a 
structured platform that facilitates coordination, data use, 
knowledge exchange, and service matching across 
stakeholders. 

Public value The broader urban benefit expected from smart city 
development, such as improved quality of life, sustainability, 
inclusion, better services, or more effective governance. 
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Quadruple-helix 
model of 
collaboration 

A broader collaboration structure involving government, 
industry, academia, and civil society in smart city 
development. 

Smart city A mode of urban development in which digital technologies, 
governance arrangements, organizational capabilities, and 
stakeholder collaboration are used to improve sustainability, 
quality of life, urban services, and decision-making. 

Smart city 
governance 

The institutional and relational process through which smart 
city priorities are set, actors are coordinated, and 
implementation is organized. 

Smart city strategy The explicit or implicit strategic logic through which a city 
defines smart city priorities, implementation directions, and 
desired urban outcomes. 

SmartCEPS A proposed platform-based organizational model for urban 
planning and management, designed as a data-driven, 
scalable, evidence-based, participatory decision-support 
system for small and medium-sized cities. 

Stakeholder 
network 

The structured set of relations among organizations 
participating in smart city initiatives. In the Debrecen study, 
this is analysed through co-participation in projects. 

Strategic framework Non-project, non-infrastructure activities that create the 
planning, policy, or institutional basis for smart city 
development. 

Technology-driven 
strategy 

A smart city strategy in which the deployment of ICT 
solutions, applications, and digital infrastructure is prioritized 
over broader institutional or social transformation. 

Top-down approach A mode of smart city development in which the municipality 
and public authorities take the leading role in defining 
priorities and coordinating implementation. 

Urban digitalization The process through which cities integrate digital 
technologies, data, and digitally enabled organizational 
practices into planning, management, and service provision. 

Urban Planning and 
Management (UPM) 

The planning, coordination, and governance of urban 
development and urban services; in the organizational design 
chapter this is the main field into which SmartCEPS is 
introduced. 

Value proposition The expected benefit logic embedded in a smart city 
initiative or portfolio, such as efficiency, inclusion, 
sustainability, connectivity, or quality of life. 
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