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Keywords: Globally, smart cities attract billions of dollars in investment annually, with related market opportunities forecast
Smart cities to grow year-on-year. The enormous resources poured into their development consist of financial capital, but also
Capitalism ) natural, human and social resources converted into infrastructure and real estate. The latter act as physical
g?g;li:::iz:ulanon capital storage and sites for the creation of digital products and services expected to generate the highest value

added. Smart cities serve as temporary spatial fixes until new and better investments opportunities emerge.
Drawing from a comprehensive range of publications on capitalism, this article analyzes smart city developments
as typifier of 21st century capital accumulation where the financialization of various capitals is the overarching
driver and ecological overshoot and socio-economic undershoot are the main negative consequences. It closely
examines six spatial manifestations of the smart city — science parks and smart campuses; innovation districts;
smart neighborhoods; city-wide and city-regional smart initiatives; urban platforms; and alternative smart city
spaces — as receptacles for the conversion of various capitals. It also considers the influence of different national
regimes and institutional contexts on smart city developments. This is used, in the final part, to open a discussion

Urban policy
Digital economy

about opportunities to temper the excesses of 21st century capitalism.

1. Introduction

In 2017, Navigant Research (now part of Guidehouse Consultancy)
examined the state of global smart city development and predicted that
related spending would grow from then $40.1 billion to $97.9 billion by
2026 (Urenio.org, 2017). More recently, another consultancy, Markets
and Markets (2022) published a ‘smart cities market’ report which
estimated that global revenues had already reached $511.6 billion in
2022 and expected it to grow further to $1024.4 billion by 2027. Yet
another consultancy, Market Research Community (2022) reported that
the value of the global smart city market had surpassed $1060 billion in
2021 and predicted that it would rise to $7346.85 billion by 2030.
Undoubtedly, smart city initiatives and the related financial investments
across the world have increased exponentially in the past 20 years.
Unfortunately, reliable financial information is hard to come by since
estimations by market analysts vary widely, as the above examples
illustrate. This is partly due to the vested interests involved — marketeers
are in the business of creating market expectations and, thus, may
exaggerate future investment potential — but it is also due to divergent
views as to what counts as ‘smart city’. Cities themselves exhibit

different approaches to becoming ‘smart’ and may variously and often
concurrently label themselves as ‘global’, ‘eco’ and ‘smart’ cities, as
Songdo (South Korea) and Masdar (United Arab Emirates) illustrate
(Shwayri, 2013; Cugurullo and Ponzini, 2019). Urban initiatives labeled
‘digital-’, ‘intelligent-’, ‘information-’, ‘ubiquitous-’ and ‘knowledge-
city’ may overlap with ‘smart city’ to such an extent that they should
arguably be included in global surveys of smart cities. Moreover, as
there is no official gatekeeping process for designating cities as ‘smart’,
cities are free to adopt the ‘smart’ moniker, be they capital and world
cities wishing to safeguard their status as global powerhouses and
innovation centers (Joss et al., 2019) or third and fourth tier cities
signaling their expansionist ambitions (Noori et al., 2020; Tan and
Taeihagh, 2020; Praharaj, this volume).

Nevertheless, while the term ‘smart city’ and related investment
information are difficult to pin down, it is clear that smart city de-
velopments have become widespread and involve very significant levels
of finance. Investment is pursued both by local governments seeking to
grow digital infrastructures for information collection and management
and by the corporate sector keen on increasing ICT services to urban
communities. The smart city and the concomitant application of digital
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technologies for data collection, storage and analytics are considered by
many urban and corporate actors as essential to solving modern
governance, healthcare, mobility, energy and other urban challenges
(Castelnovo et al., 2016; Ahad et al., 2020; Trencher, 2019). Realizing
these expectations requires vast financial investment from both public
and private sectors through various public-private partnerships (Euro-
pean Parliament Directorate-General for Internal Policies, 2014).

The growing presence of the smart city in urban policy and devel-
opment, however, is far from uncontested (UN Habitat, 2022). Concerns
have been raised, among others, about the lack of safeguarding of citi-
zens' and customers' digital privacy and security, especially when large
digital technology firms are put in charge of smart city projects (Lim and
Taeihagh, 2018; Givens and Lam, 2019; Filion et al., 2023). Critics also
point to the risk of a growing digital divide with vulnerable social groups
less likely to be able to access essential public and banking services,
especially where digital innovation projects are instigated in a top-down
developmental mode (Gerli et al., this volume; Sha et al., this volume).
And even where smart city initiatives are launched in bottom-up fashion
by local stakeholders with more idealistic commitments, these will
eventually require municipal endorsement (e.g. planning approval) and
financial support to go beyond pilot stage and be rolled out and scaled
up in any significant way.

In short, both the number of smart city projects and related financial
investment are on a steep upward trajectory, which is likely only going
to increase as Machine Learning and Artificial Intelligence technologies
take a firm hold in urban planning and governance (Ullah et al., 2020;
Ghazal et al., 2021; Cugurullo et al., 2023). Against this background,
this article interrogates the smart city conceptually as a phenomenon of
21st century developments in capitalism. This fills a gap in the literature,
since among the multitude of smart city studies to date only a small
number have sought to conceptualize the smart city in terms of the
confluence of several concurrent developments in contemporary capi-
talism. These have primarily focused on: the significant challenges posed
by global capitalism to effective governance and leadership at national
level, especially concerning the crises of environmental deterioration
and socio-economic inequality; the renewed strength of cities and city
regions and their potential to take over some of the nation state's func-
tions; and the growing role of smart and autonomous technologies in
governance systems and processes (Calik, 2023; Allam, 2021; Bibri and
Allam, 2022; Molchanov and Molchanova, 2022). What we aim to do in
this contribution is to take a more analytical look at the essential char-
acteristics of capital, capitalism and capital accumulation, examine how
these come together in various manifestations of the smart city and why
the emergence and growth of data-driven urbanism is typical of 21st
century capitalism. If marketplaces constituted the main locus of mer-
chant capitalism, factory districts represented industrial capitalism, and
suburban office parks symbolized post-industrial service capitalism,
how do contemporary smart cities spatially manifest 21st century cap-
italism? Relatedly, how do different smart cities convert financial capital
and various non-financial capital (natural, human, social, financial) into
physical capital as part of a temporary ‘spatial fix’ (Harvey, 2001)
during the capital accumulation process? Moreover, importantly, how
do varieties of national regimes and institutional contexts influence
socio-economic and ecological outcomes and, therefore, provide scope
for tempering the excesses of 21st century capitalism? These are the
three key questions to be addressed in this paper.

The following section first turns to capital and capitalism themselves
and examines the main features of their 21st century edition, based on
the recent academic literature. It culminates in a summary of three main
underlying mechanisms. Section 3 analyses six spatial manifestations of
the smart city — namely, science parks and smart campuses; innovation
districts; smart neighborhoods; city-wide and metropolitan smart city
initiatives; urban platforms; alternative smart city spaces — and the va-
riety of actors and organizations involved in creating and utilizing
related investment opportunities. Section 4 considers the different
capitalist mechanisms through which smart city projects convert
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natural, social, human and financial capital into physical capital, and
how smart cities in their various manifestation thus become the re-
ceptacles of (mainly shareholder) capital accumulation in the informa-
tion age. Section 5 highlights the modulating role of national regimes
and institutional contexts which, therefore, provide opportunities for
institutional mechanisms to mediate the processes of global capitalist
mechanisms into localized investment patterns. The concluding section
6 summarizes the answers to the three key questions and discusses
critical institutional dilemmas that current and future smart cities face in
trying to manage localized processes of human, social and natural
extraction within the global context of 21st century capital
accumulation.

2. Key characteristics of 21st century capitalism

Recent years have seen a resurgence in the popularity of studying
capitalism as a significant ensemble of economic institutional structures
to help explain technological and societal change (Fulcher, 2015; Kocka,
2016; Jacobs and Mazzucato, 2016). Yet its historical genesis remains a
matter of debate (Banaji, 2020). Needless to say, capitalism is based on
the existence of capital; it originated from the invention of metal coins
(currency) as a means of exchanging goods of usually unequal value.
Over time, currency has acquired three distinct functions: unit of ex-
change (or payment), unit of account (or calculation), and unit of stor-
age (or accumulation) (Rochon and Rossi, 2003, eds). The latter function
became crucial to realizing substantial increases in people's wealth over
time; a phenomenon now commonly referred to as ‘capital accumula-
tion” (Harvey, 2018). While currency had initially been primarily a
material means to acquiring physical goods, it eventually became an end
in itself, evidenced in the acquisition of wealth in the hands of
‘capitalists’.

Hodgson (2015: 259) defined capitalism as a system of production
consisting of: (1) a legal system with wide-ranging individual rights and
liberties to own, buy and sell private property; (2) widespread private
ownership of the means of production; (3) firms producing goods or
services for sale in the pursuit of profit; (4) most production organized
away from the home and family; (5) widespread wage labor and
employment contracts; and (6) a financial system with banking in-
stitutions, the common use of credit with property as collateral and the
selling of debt. Capitalism as defined by Karl Marx comprises features
1-4 and 6 (but not 5), while capitalism as defined by Joseph Schumpeter
includes features 1-5 (but not 6). Through history, capitalism as a sys-
tem of production and consumption has grown increasingly complex. In
recent decades, it has come to include ever more intricate legal elabo-
rations including: sophisticated forms of stockholding (bonds, options,
derivatives); ownership of intangibles (patents, copyrights, trademarks,
designs); the application of psychological insights for the conditioning of
preferences and behaviors to maximize people's willingness to consume
(advertising, marketing, branding); and their reinforcement by the
ideological normalization of neoliberal policy prescriptions (mone-
tarism, liberalization, privatization). These transformations have made
the financial sector increasingly independent from the real economy,
with options for government intervention claimed to be virtually nil or
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its effects even harmful: cross-national competition to attract businesses
is a driver for ever lowering taxation levels, but it has also led to growing
indebtedness of the population (Ferguson, 2019).

The combined effect of these complexifications is also that countless
aspects of the natural and built environment as well as the personal and
social life of individuals have become commodified: their value is
calculated and expressed in monetary terms. This is evidenced by the
increasingly normalized use of the concepts of ‘natural capital’, ‘physical
capital’, ‘human capital’ and ‘social capital’ to characterize non-
financial aspects of modern economies (Hodgson, 2014, 2015)." This
‘capitalization of life’ has rendered all these ‘goods and services’ subject
to monetization in alignment with the dominant role of the financial
realm with its particular rationale for what is deemed ‘valuable’. The
conversion of physical to financial capital and vice versa is far easier
than that for the other capital types. Related investments and specula-
tions in urban infrastructure and equipment (representing physical
capital) can be seen as a temporary ‘spatial fix’ for capital accumulation
(Harvey, 2001): investors temporarily convert their financial capital
reserves into physical capital in promising economic growth hubs, but
sell on these physical assets and pull out their financial capital once
better investment and speculation opportunities emerge elsewhere, with
the ensuing risk of creating ‘left-behind’ places.

The number of academic publications seeking to come to terms with
contemporary capitalism has grown rapidly. Along with it has come a
great variety of terms used to characterize its essential aspects. Several
highly influential economists stress how modern capitalist practices
adversely affect the natural environment and socio-economic conditions
(e.g. Raworth, 2017; Piketty, 2017). These authors argue that current
processes of production and consumption are concurrently in ecological
overshoot and socio-economic undershoot (Jackson, 2017; Henderson,
2020). They are in ecological overshoot in that the demands on natural
resources and environmental degradation exceed planetary capacity;
and they are in socio-economic undershoot in that inequalities and
deprivation have become endemic and negatively affect a growing
number of people in developed and especially developing economies.
Some argue that the situation can be turned around if neoclassical,
market-friendly economic policies are abandoned and lifestyles radi-
cally altered. This has been discussed in terms of natural capitalism
(Hawken et al., 2010), doughnut economics (Raworth, 2017), inclusive
capitalism (Green, 2017; de Jong, 2021), rethinking/reimagining/rein-
venting capitalism (Jacobs and Mazzucato, 2016; Henderson, 2020;
Bakan, 2004, 2020; Mazzucato, 2015, 2018, 2021; Wolf, 2023), pros-
perity without growth, post-growth or degrowth (Jackson, 2017, 2021;
Hickel, 2021), and ‘taking back the economy’ by putting an end to
policies based on behavioral assumptions rooted in ‘homo economicus’
(Gibson-Graham et al., 2013; Fleming, 2017). Consequently, govern-
ments should curb corporate power while adjusting taxation and public
expenditure upwards, consumption levels downwards, and marketing
activities should be made more responsible and less exploitative of
consumers' impulsive behaviors.

Other authors, with a stronger focus on corporate governance, argue
that in the past few decades, under the influence of policies associated
with the Chicago School of Economics that emphasize the maximization

! The number of types of capital discerned in the academic literature is
exhaustive: beyond the five types in Hodgson (2014, 2015), one encounters
reference to ‘economic’, ‘cultural’, ‘personal’, ‘intellectual’, ‘political’, and
‘legal capital’, among others. These are, however, not always convincing, since
they are neither mutually exclusive nor particularly measurable. Recently,
Ragnedda (2018) introduced ‘digital capital’ as a specific skill set for people
dealing in the digital world and enabling them to grow other types of capital at
their disposal, thereby deepening the ‘digital divide’ with those without digital
skills and/or access. Although it is tempting to give space to digital capital in an
article on capitalism in the digital age, we ultimately consider it a sub-type of
human capital and thus prefer to stick with Hodgson's five-fold typology.
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of shareholder value, the interests of workers/employees, suppliers,
customers and other stakeholders have been systematically weakened
and sacrificed to those of top-level executives, activist shareholders and
hedge fund managers (Lazonick and Shin, 2020; Standing, 2017). Since
nowadays corporate board members are often also major shareholders
in their own companies and shareholders tend to pull substantial reve-
nue out of companies, capital owners have seen their share of the
monetary pie across national economies grow steadily since the 1970s
while the percentage of labor-generated income (income for non-
capitalists) has decreased proportionally (Piketty, 2017, 2020). High
taxes on labor and smaller companies with merely national presence,
accompanied by low taxation on capital, international corporations and
ample opportunity to funnel profits to tax havens, together have resulted
in extravagant wealth accumulation among a small elite and,
conversely, growing poverty in the wider population. An important
consequence of these developments is the significant increase in the
power of large international corporations (Flint and Taylor, 2007, Slo-
bodian, 2018, Plehwe et al., 2020, Steger and Roy, 2021). In response,
critics on the moderate side call for ‘stakeholder capitalism’ (Schwab,
2021), ‘completing capitalism’ (Roche et al., 2017) or a ‘new social
contract’ (Shafik, 2021). More severe critics call for an end to ‘turbo
capitalism’ (Luttwak, 1999), ‘rentier capitalism’ (Christophers, 2022),
‘cannibal capitalism’ (Fraser, 2021), ‘corrupted capitalism’ (Standing,
2017), ‘ecocide’ (Whyte, 2020) and ‘predatory value extraction’ (Laz-
onick and Shin, 2020). The most pessimistic voices expect an outright
end to capitalism and the coming of ‘anarchy’ or ‘neofeudalism’ (Kotkin,
20205 Streeck, 2016). On their part, adherents of Marxism more keenly
explore the merits of relying either on a vanguard left-wing political
party to push for anti-capitalist reform or on alternative modes of
cooperative organization to pave the way for eventual communism
(Zanoni, 2020; Zanoni et al., 2017). Other authors, with reference to
‘post capitalism’ (Mason, 2016), ‘late capitalism’ (Buzgalin and Kolga-
nov, 2021) and ‘late-stage capitalism’ (Delaney, 2020) observe that the
global economic system has become highly volatile and unstable and
that, therefore, dramatic change may be imminent. Buzgalin and Kol-
ganov (2021) detect signs of late-stage capitalism in the replacement of
familiar patterns of neoliberalism and mass production with human
creativity as the new source of rent extraction, whereas for Mason
(2016) and Delaney (2020) the end of capitalism is closer to being
reached.

The central element in a third strand of the recent literature on
capitalism is the extraction, processing and storage of data and its subse-
quent use as valuable information and knowledge for marketization
purposes. Viewed positively, this aspect of contemporary capitalism is
encapsulated by the terms ‘digital capitalism’ (Schiller, 2000), ‘infor-
mation capitalism’ (Marks, 2016), ‘big data capitalism’ (Mayer-
Schonberger and Ramge, 2018) and ‘capitalism without capital’ (Haskel
and Westlake, 2018). From a more critical perspective, it is variably
discussed in terms of ‘platform capitalism’ (Pasquale, 2016; Langley and
Leyshon, 2017; Srnicek, 2017), ‘gig economy’ (Wood et al., 2019) and
‘surveillance capitalism’ (Zuboff, 2019). Overall, the main point here is
that data, information and knowledge as digital capital assets have
grown in absolute as well as relative terms compared with all other
sources of production and consumption; as such, they constitute the key
resources for continued profit maximization. A host of legal instruments
have been invented and deployed to give corporations a firmer grasp not
only on direct monetary and physical assets but also on intangibles, such
as computerized information, R&D-based knowledge, replicable designs
and logos, and natural elements previously assumed to be public goods,
such as emission rights to land, air and water (Kay, 2004, 2016; Haskel
and Westlake, 2018; Milhaupt and Pistor, 2008; Pistor, 2018). Oppo-
nents emphasize that big tech capital is making ever more inroads into
previously non-capitalized aspects of life, including the human body
with serious consequences for human integrity (Storeng and de Bengy
Puyvallée, 2021; Tan et al., 2021a, 2021b). This is especially the case
with business models pursued by technology companies based on large-
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scale data extraction from guileless customers through various visible
and invisible channels and the subsequent selling of data to third parties
for use in surreptitious advertising tactics or even behavioral manipu-
lation. The reach of digital capital, however, goes further through the
datafication of different types of flows and relations (social relations,
economic transactions, industrial machine data, energy and mobility
flows) which are then directly or indirectly monetarized. Examples
include algorithmic governance practices used to steer behavior to keep
Uber drivers longer on the road (Uzunca and Kas, 2022), guide Google
Maps visitors to desired destinations (Zuboff, 2019), improve mainte-
nance of industrial machinery (Grabher, 2020) and sell pesticide sprays
to farmers (Visser et al., 2021). Importantly, digitalization has, in
combination with the loosening of government regulations of financial
markets in recent decades, also turbo-charged stock markets with highly
sophisticated financialization and securitization mechanisms boosting
the speed and size of asset flows and, thus, further deepening the
pervasiveness of ‘casino capitalism’ (Strange, 2015) and the ways in
which these cause global financial crises (Sinn, 2010).

Overall, it is possible to characterize contemporary capitalism in
terms of three concurrent features, as follows:

1. Accelerated capital accumulation. Storage of ever-growing amounts of
capital in fewer hands as a result of financial resources being
calculable and convertible into all other resources and, therefore,
becoming an end in itself rather than a means to an end.

2. Increasingly complex governance arrangements for resource extraction
and capital conversion. Legal and cultural values, norms and rules that
enable producers to systematically convert natural, human and so-
cial capital into physical and ultimately financial capital, encourage
consumers to willingly contribute to this process by maximizing their
acceptance of goods and services on offer, and condition states to
generate the political environment in which this conversion is
experienced as ‘economic growth’. Physical capital is a collateraliz-
able asset for financial capital in that it serves as a human-made
temporary ‘spatial fix’ to maximize revenue generated from invest-
ment and speculation. The lasting consequence of this extraction and
conversion process made possible through governance institutions is
ecological overshoot and socio-economic undershoot.

3. Expansive data extraction and surveillance. Ubiquitous harvesting,
storage and analysis of data from the natural and physical environ-
ment as well as from human behavior and interactions, with subse-
quent transformation into marketable information and knowledge
aided by machine learning, Artificial Intelligence and other special-
ized high-tech data processing techniques. The impact of this data
processing is dramatically enhanced through financialization and
securitization of the economic system which catapults both the speed
and size of global transactions and their impact on capital markets.
The combination of these above forces further optimizes capital
conversion and, thus, the process of capital accumulation.

3. Six spatial manifestations of the smart city

As noted in the introduction and extensively documented in the
literature, wanting to be(come) a smart city is remarkably popular
among municipal governments, reflected in a multitude of cities
launching plans and programs under the ‘smart city’ banner in recent
years (Joss et al., 2019; Karvonen et al., 2019). Large, prosperous cities
strive to offer advanced urban infrastructures and facilities to attract
leading technology firms and service industry and, thus, secure their
‘world city’ status, while smaller and less developed cities aim to
modernize and become more competitive by looking to leading cities for
inspiration and lessons on how to succeed as smart city (Tan et al.,
2021a, 2021b; Li et al., 2022; Noori et al., 2023). These motives are
understandable since having a strong base in smart technologies tends to
come with prestigious, high value-added economic activity, a highly
qualified workforce and often substantial tax revenue (de Jong et al.,
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2018).

The existing literature shows that smart cities come in many shapes
and forms (Karvonen et al., 2019; Joss et al., 2019; Caprotti et al., 2022;
Yigitcanlar, 2023; Praharaj, this volume). For the purpose of the present
analysis, it is useful to consider six spatial manifestations of smart city
initiatives: (1) science parks and smart campuses; (2) innovation dis-
tricts; (3) smart neighborhoods; (4) city-wide, metropolitan and city-
regional interventions; (5) urban platforms; and (6) alternative smart
city spaces. These are distinct not only by their focus on different urban
scales, but also by the variety of actors, institutions and resources
involved. Taken together, this provides insight into the underlying
rationale for, and approach to, converting financial capital into physical
capital (urban infrastructure and real estate) and vice-versa, and the
varying emphasis on investing in human and social capital to grow the
knowledge economy and develop and sell (digital) products and services
as a means of maximizing value added. Importantly, these six spatial
manifestations should not be understood as absolute categories; for
example, there are overlaps (both conceptually and spatially) between
science parks and innovation districts, and between innovation districts
and smart neighborhoods. Likewise, some urban platforms developed by
non-corporate actors (e.g. community groups, NGOs) constitute alter-
native smart city spaces since they aim to claim back the control of
digital solutions and develop local, place-based alternatives to corporate
platforms. Moreover, it is not uncommon to see several smart city ini-
tiatives of various types and scales enacted alongside each other,
although not necessarily in a coherently planned and complementary
manner.

(1) Science parks and smart campuses. While the concept of science
park (also science and technology park; technopark) predates the
smart city, it has been increasingly discussed under the latter's
umbrella (e.g. Batty et al., 2012; Angelidou, 2015; Glasmeier and
Christopherson, 2015; Hajduk, 2016; Brochler and Seifert, 2019).
Among other issues, the question of how science parks can be
better integrated into their local settings and thus positively
contribute to urban development has come to the fore (e.g.
Brochler and Seifert, 2019). On its part, the concept of smart
campus arose in tandem with the smart city (e.g. Verstaevel et al.,
2017: Villegas-Ch et al., 2019; Dong et al., 2020). Its focus is on
how various smart technologies can be applied not only to run
campus facilities more efficiently and sustainably (improved
monitoring, real-time data analysis etc.), but also to support new
forms of learning, knowledge innovation and collaboration. Both
science parks and smart campuses occupy concentrated spaces,
typically smaller than a neighborhood or district but larger than a
single plot or building block. Science parks serve the co-location
of universities, research institutions, and technology firms. The
close-quarter proximity of university and industry partners is
expected to facilitate networking and collaboration and, thus, to
stimulate R&D, technology transfer and commercial spin-offs.
Smart campuses act as both small-scale showcases of, and living
laboratories for, smart city innovation, thus carrying significance
beyond their host universities for the wider city. In both cases,
investment opportunities arise in relation to new or upgraded
science and technology facilities (campus building, research labs,
testing facilities, offices), research and development programs,
educational and skills training programs, and data mining and
analytics. The involvement of government (mainly local and
regional) is mostly indirect, consisting of the provision of finan-
cial subsidies, tax relief, and planning permissions or exemptions.

(2) Innovation districts. The delineation between science parks and
innovation districts is a matter of debate (e.g. Parry, 2018;
Yigitcanlar et al., 2020; Kayanan, 2022). The innovation district
is a more recent concept, again being related to the smart city (e.
g. Cosgrave et al., 2013; Aldusari, 2015; Ricci and Mariano, 2018;
Yigitcanlar et al., 2020). Similar to science parks, innovation
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districts seek to cluster leading knowledge, technology and cre-
ative industries in support of the knowledge economy. Yet, they
are different in two important regards: first, they typically have a
significantly larger spatial footprint and are located in, or near,
urban centers. Second, in addition to hosting knowledge, tech-
nology and creative organizations, they offer dense, mixed-use
housing, office, retail and neighborhood amenities to cater for
the workforce and students. Consequently, the development costs
are much greater than those of science parks, thereby offering
large investment opportunities to national and international
firms, financiers and consultants. In turn, the realization of these
‘mega projects’ typically require complex governance arrange-
ments, such as public-private-partnerships and ‘special purpose
vehicles’. A recent comparative case study of innovation districts
in the USA (Boston, St Louis) and Ireland (Dublin) pointed to
“new governance arrangements that shift the burden of urban
revitalization onto entrepreneurs who catalyze growth through
their consumption and production activities” (Kayanan, 2022:
50). From the perspective of the city officials who endorsed these
innovation districts, the districts were “a stopgap policy measure
to accumulate economic benefits while waiting for market ac-
tivity to resume” in the aftermath of the global financial crisis of
2008 (ibid: 50). While innovation districts seek to achieve and
improve socio-spatial integration within their own perimeters
through dense mixed-used development — see, for example, the
analysis of two innovation districts in Singapore (Gao and Lim,
2023) - they may produce negative externalities in the form of
segregation and socio-economic disparity if surrounding neigh-
borhoods lose out on investment (e.g. Heaphy and Wiig, 2020).
These can be counter-acted with targeted interventions by local
government, such as improving affordable public transport in and
out of the innovation districts, as illustrated by the innovation
district in Chattanooga, USA (Morisson and Bevilacqua, 2019).

(3) Smartneighborhoods. Opportunities for smart city implementation

also arise in residential neighborhoods, which provide a well-
delineated, bounded context in which to materialize the smart
city. An important driving force behind the growing focus on the
neighborhood has been low carbon transition policies with their
emphasis on decarbonizing energy systems and the built envi-
ronment. This has given rise to numerous ‘zero energy’, ‘low
emission’, and ‘climate neutral’ neighborhood projects (e.g.
Bulkeley and Stripple, 2021; Baer and Ekambaram, 2021; Jansen
et al., 2021). As Viitanen et al. (2015: 19) noted, the intersection
of urban energy, infrastructure, and digital technology has pro-
duced a global burgeoning industry that offers an array of solu-
tions for smart neighborhoods and cities. Viitanen et al. (2015:
803) view this outsourcing to the global industry critically
because “city systems become a digital marketplace where citi-
zen-consumers' participation is increasingly involuntary and the
hegemony of global technology firms is inflated”. In response, the
authors analyze, with two examples of brownfield regeneration
projects in Leeds and Sheffield (UK), alternative approaches to
smart neighborhood development based on community partici-
pation and the social embedding of technology with attendant
focus on social and ethical challenges (Viitanen et al., 2015).
Another example of an attempted more ‘inclusive urbanism’
approach (Gebhardt, 2020) is Brainsport Smart District currently
under construction in Helmond (Netherlands); it draws on the
resources of both citizens and social entrepreneurs and is pro-
moted as a “smart neighborhood where residents own their data”
(Block, 2022). According to findings from a recent Japanese
study of the Minato Mirai 21 district in Yokohama, the neigh-
borhood is an important urban management scale for smart city
implementation to enhance residents' social capital (Nakano and
Washizu, 2021).

Technological Forecasting & Social Change 202 (2024) 123299

(4) City-wide, metropolitan and city-regional smart city initiatives. While

5

-

the three preceding smart city interventions occur at sub-city
levels, smart city implementation also takes place — though not
without significant coordination challenges — at the city-wide
level as well as at metropolitan and city-regional levels in the
case of large cities and large conurbations with shared adminis-
trations (e.g. Yu et al., 2019; De Falco et al., 2019; Andersson,
2021; Bundgaard and Borras, 2021; Kitchin and Moore-Cherry,
2021). The scale of intervention is, therefore, typically signifi-
cantly greater and more substantial than in the case of the
aforementioned categories. In turn, this creates considerably
larger investment opportunities and involves more complex
governance arrangements. Intervention is also more systemic in
that it relates to comprehensive urban infrastructures, such as the
energy grid, public transport systems, public housing and gov-
ernment buildings, waste management systems and green infra-
structure (parks, waterways etc.). It may also relate to health and
social care systems, education, as well as e-government (elec-
tronic voting, citizen dashboards etc.). All of this requires
extensive digital infrastructure and data analytics capabilities
and capacities and, consequently, it opens vast opportunities for
data mining and extraction. City governments play a central role
in shaping related policy, initiating projects and commissioning
services. They, however, routinely rely on the involvement of
management consultants, technology firms, utility companies
and financial organizations, often in the form of outsourcing or
substantial public-private partnerships. They themselves may
struggle to coordinate internally, as illustrated by the case of
Metro Boston (USA) whose smart city-region initiative suffered
from effects of territorial politics and fragmented (data) gover-
nance (Kitchin and Moore-Cherry, 2021). City governments may
also succumb to incremental, piecemeal approaches without an
overarching smart city strategy, as illustrated in the Australian
cases of metropolitan Melbourne and Sydney (Dowling et al.,
2019). There are, however, examples of cities achieving system-
wide innovation through effective co-operation, as in the case
of Rogland region (Norway) where eleven towns teamed up to
deliver a wholesale smart street and park lighting roll-out
through a jointly run, publicly owned industrial company
which avoided the need for outsourcing and allowed for ongoing
innovation (UN Habitat, 2022: Ch.9).

Urban platforms. This is another city-wide manifestation of the
smart city, which has quickly gained a foothold across cities and
begun to change the way urban life is organized and experienced.
The category refers to both commercial digital platforms offering
consumer services, such as ride-hailing (e.g. Uber), bike-sharing
(e.g. Lime); food delivery (e.g. Deliveroo) and lodging (e.g.
Airbnb), and public digital platforms providing public/visitor
information, citizens' services and community information and
engagement. There has been growing interest in urban platforms
as a particular articulation and extension of the smart city (e.g.
Barns, 2018; Repette et al., 2021; Sadowski, 2021; Caprotti et al.,
2022; Smith and Martin, 2022). Relevant to the present discus-
sion, Caprotti et al. (2022: 4), citing Srnicek (2017), relate urban
platforms to the emergence of platform capitalism, “a new busi-
ness model predicated on the extraction and control of vast
amounts of data and favoring large monopolistic firms”. Unlike
smart city programs that are initiated by, designed for, and
implemented in, specific cities (see preceding categories), urban
platforms - especially commercial ones - constitute data-
centered digital systems that are purposefully designed as tem-
plates to be applicable across multiple towns and cities. As such,
however, they necessarily have to ‘land’ in cities, relying on
existing urban infrastructure (e.g. roads, electricity grid), busi-
ness partners (e.g. restaurants), workers (e.g. drivers) and con-
sumers. They are, thus, enacted within, and co-produce, urban
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space. They also rely on licenses and permits to operate as busi-
ness. Related questions about the appropriate regulation and
governance of platform companies by city authorities — for
example, whether Uber is merely a technology company or rather
a transport provider, whether workers have any employment
rights, who owns and has access to collected data — have pro-
voked much discussion and in practice even led to legal disputes
(e.g. Pelzer et al., 2019; Ranchordas and Goanta, 2020; Chandler,
2023). In their comprehensive study of 200 urban mobility
platforms, Stehlin et al. (2020, 1260) draw attention to the
speculative investor interest driving “massive capital inflows into
nascent platforms...which are out of proportion to both revenues
and assets”. In turn, they raise concerns about the long-term
infrastructural reliability and the attendant risk of a “new infra-
structural bubble” (ibid). Their concern, too, is that, in contrast to
previous spatial fixes that built durable infrastructures (roads,
rail etc.) resulting in long-term urban development, the emergent
mobility platforms constitute a more “fragile spatial fix” both in
terms of the interstitial (in-between) urban space that they
occupy and produce and their temporal ephemerality, since
platforms may be withdrawn, or collapse, at short notice (ibid:
1262-1263).

(6) Alternative smart city spaces. Another category of often ephemeral
and punctual spatial manifestations is represented by alternative
approaches to enacting the smart city. They are important to note
for the present discussion as they signify critical interventions by
urban activists into the corporate smart city and its dominant
mode of entrepreneurial urbanism (Hollands, 2015). There is no
unified approach to these alternative spaces; rather, they are
characterized by diverse ways in which citizens, residents and
activists mobilize and collaborate to propose and trial alternative
smart city initiatives. As such, they are local manifestations
occupying small urban spaces flexibly and dynamically.
Conceptually, they are captured by overlapping terms including
‘digital grassroots innovation’ (Boni et al., 2019), ‘grassroots
digital urbanism’ (Vadiati, 2022), ‘smart commons’ (Cardullo,
2019), ‘civic hacking’ (De Waal and De Lange, 2019), ‘partici-
patory experimental urbanism’ (Thompson and Lorne, 2023),
‘insurgent digital citizenship’ (Stockols, 2023) and ‘urban com-
moning’ (Peter and Meyer, 2023). Practical examples include a
non-profit organization championing ‘smart citizens’ in Amster-
dam (Netherlands) (Veenkamp et al., 2020), a grassroots move-
ment for ‘technological sovereignty’ in Barcelona (Spain)
(Calzada and Almirall, 2019), and three ‘urban commons’ ex-
periments in Durban and Stellenbosch (South Africa) and Kin-
shasa (Democratic Republic of Congo) (Peter and Meyer, 2023).
Some of these civic initiatives, especially those classed as digital
grassroots innovations, are primarily constituted as digital plat-
forms. Nevertheless, they necessarily interact with, and depend
on, physical spaces, thereby creating an expanded, digitally
mediated urban space (Vadiati, 2022). Other social movements,
such as exemplified by the 2019-2020 protests in Hong Kong
(China) which Stockols (2023) conceptualizes as a form of
‘insurgent smart city’, use open-source digital infrastructure (e.g.
Telegram) instrumentally as a means of mobilizing and appro-
priating various physical spaces in the city, including pop-up
markets, wall displays and public meeting places. In the context
of African alternative smart urbanism, which essentially extends
to informal settlements, the focus shifts onto enabling the col-
lective governing of, and right to access, urban resources and
infrastructures (Peter and Meyer, 2023). Altogether, as alterna-
tive digital-urban spaces, these various initiatives often struggle
to gain a firm foothold in the city. Indeed, trying to incorporate
them in formal participatory and political processes of local
government may be missing the point, since they typically arise
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in opposition to mainstream smart city policies and seek to
engage in insurgent practices.

4. Smart cities as receptacles for various types of capital

Digitalization keeps an ever-growing proportion of the global con-
sumer population tied to their smart phones and computer screens for
ever-growing amounts of time. Underlying this relentless process of
digital expansion is a vast global producer industry driven by global
capital owners' goal to generate the highest possible profit margins
(Sassen, 2001; Zuboff, 2019; Lazonick and Shin, 2020). Given that smart
cities are typically posited to answer the need for technological inno-
vation and open up new opportunities for further integration of digita-
lization with other industrial functions, they have evolved into the ideal
receptacle for large flows of different kinds of capital: financial, phys-
ical, human, social and natural (Srnicek, 2017; Sonn and Park, 2023).
This section examines which types of capital are infused into the various
spatial smart city manifestations and what processes of capital conver-
sion prevail.

In terms of financial capital, smart cities offer new investment op-
portunities for shareholders of various private corporations to grow the
size and variety of their portfolios by placing their bets on the devel-
opment of new technical hardware and digital software in the hope of
securing lucrative future revenue (Filion et al., 2023). While private
finance is injected into smart city development primarily through the
capital market, on their part national and especially local governments
direct public funding towards the creation of attractive smart city pro-
jects by using various fiscal means, including taxation and the reallo-
cation of funding from other areas of spending (Anttiroiko, 2014;
Anttiroiko, 2015). In several countries, national governments have used
innovation competitions to channel funding to cities on the back of
competitive selection processes (Cowley and Joss, 2020). Since many
local governments aspire to the status of ‘smart city’ and, thus, compete
to attract relevant private capital, the resulting intermunicipal compe-
tition can further drive up their local expenditure by having to commit
to creating high-quality urban environments that are seen as essential
for attracting private sector investment.

Consequently, both public and private sector players also make
physical capital investments in the smart city in the form of various
network infrastructures (transport, energy, ICT, water, waste) and
buildings. Where the public sector is the main investor, the costs are paid
for from core budgets or bespoke investment programs, whereas the
private sector invests its own revenues (profits from developments
elsewhere) unless projects are commissioned directly by local govern-
ment. Frequently, physical capital investment is based on public-private
partnership agreements. As mentioned, David Harvey (2001) labeled
these vast investments and speculations in infrastructure and buildings a
‘temporary spatial fix’ for capital accumulation until more advantageous
opportunities emerge elsewhere to generate further investment returns.

Human capital is another essential asset captured by smart cities as
they seek to offer outstanding employment opportunities and a high-
quality living environment for the highly educated and skilled work-
force. Alongside engineers and IT specialists, the smart city caters for a
range of professionals working in service industries, including finance,
accountancy, law and real estate. When large amounts of financial,
physical and human capital are seen coalescing in designated urban
areas, one witnesses a true accumulation of capital resources in, and
through, the smart city. Various manifestations of the smart city may do
this to different degrees and in various proportions of types of capital
and public-private partnerships. For example, city-wide smart city ini-
tiatives tend to be highly capital intensive and, consequently, rely on
financial, physical and human capital input from national as well as
municipal governments, various private sector organizations and
sometimes research institutes. In contrast, most urban platforms are
initiated, financed and rolled out by technology companies with support
from private investors. On their part, initiatives that draw inspiration
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from open-source urbanism or other alternative smart city spaces are
implemented in bottom-up fashion by civil society organizations and
chiefly rely on human capital input (including voluntarism); their
mainstreaming beyond the initial small-scale experimental stages would
require substantial financial, physical and human capital contributions
from various public sector, private sector and academic actors (in so-
called ‘quadruple-helix’ actor constellations) to achieve longevity.
More limited partnerships (‘double-helix’ or ‘triple-helix’) can be seen at
work in science parks and smart campuses that involve main partner-
ships between local universities, research organizations and municipal
governments. Additionally, sometimes private sector input is sought to
secure additional financial investment and strengthen applied research
and knowledge transfer. Finally, in the case of smart neighborhoods and
innovation districts, these rely on a mixture of public and private sector
capital investments to enable urban infrastructure upgrades and the
development of high-quality residential areas. Here, human capital in-
vestment occurs both directly by making R&D a central component of
innovation districts, and indirectly by creating livable mixed-used
neighborhoods to attract a skilled, professional workforce. In short,
different smart city manifestations in different localities display specific,
partially overlapping characteristic configurations of financial, physical
and human capital allocation and distribution involving a variety of
actors' constellations. They, consequently, also exhibit differing patterns
of (mainly financial) capital extraction over time.

The role that natural and social capital play in smart city develop-
ment is different from that of financial, physical and human capital.
Natural capital is critical to smart city development insofar as access to
attractive public parks and healthy environmental conditions enhances
the attractiveness and experiential value of techno-parks, innovation
districts and neighborhoods as places to live, work and visit. That said,
while brownfield sites may be transformed into green space (effectively
a conversion of financial or physical to natural capital and, therefore,
considered a ‘cost’) to enhance biodiversity and provide recreational
opportunities, more often the opposite applies: greenfield space is
turned into built environment to accommodate smart city de-
velopments. Natural capital is, thus, partially if not fully converted into
physical capital.

On its part, social capital, which denotes trust and (weak) ties among
strangers that allow for constructive social interaction and higher levels
of prosperity (Fukuyama, 1995; Nooteboom, 2002), is not easily created
from scratch or forced upon social actors. Rather, it is embedded in
broader institutional patterns where reliable behavior prevails in society
and the cheating of strangers for short-term gain is avoided (Raguna-
than, 2006; Greif, 2006; Lin and de Jong, 2017). The nurturing of social
capital can be encouraged by organizing common facilities or events —
frequent features of smart city initiatives — where people meet quasi-
spontaneously, learn to gradually confide in each other and engage in
constructive business interaction, though there is no guarantee of suc-
cessful outcomes in advance. Where such existing trustful social net-
works are successfully mobilized to implement smart city initiatives,
social capital is subsequently converted into financial capital. From this
perspective, the argument that current 21st century capitalism is deeply
exploitative — and so in an increasingly sophisticated manner — does not
seem far-fetched: natural, social and to a large extent human capital
merely serve as instruments for the eventual conversion into, and
accumulation of, financial capital, with physical capital commonly
acting as temporary storage to enable that process. Nor is it particularly
surprising that alternative smart city spaces, where other more inclusive
public values than profit maximization dominate as the primary devel-
opmental motive and where ‘weaker’ types of capital (mainly human,
social and natural) are used as the main resources, fail to attract atten-
tion from powerful investors and face difficulties when scaling up. If
their main output is not ever-growing amounts of monetary resources,
what is their viable business model?

When observing the mechanisms underlying the process of capital
accumulation in smart cities, one can see that all three thematic strands
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in the literature on 21st century capitalism (discussed in Section 2)
interact. ‘Rentier capitalism’ manifests itself whenever shareholder
value is maximized: large financial capital owners — both extractive
shareholders and shareholding board members jointly deciding where
dividends and remaining profits are redirected — pull out resources from
more traditional industries and companies with lower expected future
profit margins. With powerful extractive shareholders of large corpo-
rations at the helm, the benefits of other stakeholders in the corporation
(employees, suppliers, customers) are substantially reduced: most of the
profit and other valuable resources are extracted from ‘ailing’ com-
panies and their related places and reinvested in firms operating in the
new digital economy even though the amount of employment the latter
offer is comparatively low (Shin & Lazonick, 2020; Kotkin, 2020). Sur-
plus capital is, thus, extracted from some industries and areas and
poured into new smart city developments, amounting to a major real-
location of capital with important distributive consequences.

Rentier capital accumulation in the digital age is precipitated by
various mechanisms of surveillance: big tech firms are largely reliant in
their profit maximization on processes of extracting raw data from a
great variety of sources and transforming them into information or
knowledge useful to mostly other business clients. Privacy constraints on
data gathering from people would limit both the amount and the market
value of the collected data and are, therefore, circumvented by the
digital industry as much as possible, turning smart technology firms into
a vital part of ‘surveillance capitalism’ (Zuboff, 2019). Until the late
2010s, much of the data were fodder for sophisticated advertising
campaigns. More recent advances in platform capitalism, enabled by
machine learning and Artificial Intelligence, allow industrial buyers to
use these platforms to improve manufacturing processes and service
delivery (Srnicek, 2017; Cugurullo, 2021). Although the platform
economy is at its core an online phenomenon, the physical concentration
of data extraction, processing and sales in geographical areas and
physical spaces where the clustering of information and knowledge
innovation takes place is equally essential: smart cities typically are just
that (Srnicek, 2017; Caprotti et al., 2022). National and local govern-
ment organizations have also grown increasingly susceptible to the
temptation to collect data from, and about, their citizens with a view to
promoting governance efficiency, safety and control (Meijer, 2018). As
in the case of the private sector, this may well improve the quality of
public services and help achieve policy goals, but it also tips the balance
in government's favor. In surveillance capitalism, consumers and citi-
zens alike may know little about their suppliers, but both public and
private sector organizations increasingly know a very great deal about
them.

The connections between the five different types of capital bring us
to corporate management and governance in 21st century capitalism,
which show that some capitals are decidedly more important than
others. In the production of smart technologies, financial capital
essentially acts as the benchmark for the other types of capital: it is the
currency in which all digital economic activity is expressed, and into
which all others are ultimately converted. Capital accumulation, thus,
refers to the maximization of financial capital by those that hold it.
Physical capital in its various forms is instrumental to creating financial
capital, but still only secondary, because it is a direct ‘collateral’ to
financial capital and into which it is most easily liquidated (Hodgson,
2015). Human capital is likewise important, though focused on the
section of the labor market with relevant educational background and
skills to enable and expand the digital economy. In practice, the related
workforce (digital creative class) may be in short supply, thus attracting
favorable job offers and premium salaries, but their labor effort often far
exceeds the regular 40-hour working week and may, therefore, be
considered extractive (Florida, 2014). For the working class, the labor
conditions have overall worsened substantially in the past decade, as
have their living conditions in urban areas (Florida, 2017): advanced
smart city neighborhood and districts rarely include them, thereby
acting as exclusionary enclaves and reinforcing the digital divide.
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Natural and social capital, too, ultimately have an instrumental
function serving the maximization of financial capital. Trustworthiness,
good reputation and smooth interpersonal interaction may be inherently
good and worthwhile. However, in the digital and service industries in
the smart city, such social capital is supported primarily with the aim of
maximizing the development and output of products and services.
Concerning natural capital, the effects of its capitalization into finance
are probably the most painful of all to see: human, animal and plant
organisms are explored and exploited in laboratories and the informa-
tion emerging from those experiments serves to maximize human
sensitivity to the temptations of advertisement, to test and improve the
effects of industrial pharmaceuticals and cosmetics and to artificially
enhance specific types of food production for a continually growing
human world population. Meanwhile, natural life within and outside the
smart built environments is faring worse than ever, leading some au-
thors to conclude that ‘ecocide’ is being committed (Whyte, 2020).

If it is true that growing socio-economic inequality and planetary
destruction are the direct consequences of financial accumulation in
21st century capitalism, smart cities are not the logical successors of eco
cities, green cities, low carbon cities, resilient cities and sustainable
cities in bringing about a sustainable harmony between people, planet
and profit (de Jong et al., 2015), but rather a successful business model
for turning all else into currency: maximizing money as the ultimate
driver of all productive action, particularly by using information as the
new vehicle to marketize indiscriminate consumption and, in the course
of doing so, sacrificing natural resources, social relations and human
capabilities.

5. Varieties of capitalism and their moderating effects

Can civil society organizations and citizens — hailed so much in the
recent critical smart urbanism literature — act together to engender a
more bottom-up and digitally inclusive approach (Borkowska and
Osborne, 2018; Hasche et al., 2020; Roman and Fellnhofer, 2022)?
Overall, government and industry normally hold sway in establishing
the headlines for smart city development, with the academic community
as a helpful provider of knowledge, staff and entrepreneurship. This
combination often leads to a distinctly top-down flavor in planning,
decision-making and finance. That said, recent scholarship (e.g., Kar-
vonen et al., 2019; Zhilin, 2023; Gerli et al., this volume) has evidenced
across a range of cities the emergence of a variety of bottom-up initia-
tives by civil society organizations and individuals who are committed
to rendering digital urban development less driven by commercial in-
terests, more respectful of privacy concerns and more responsive to local
residents and communities' preferences for urban regeneration. With
appropriate organizational support, some of these initiatives may
develop into cooperatives or social enterprises and, thus, become more
enduring and effective. Too often, though, they face the challenge of
being typically small-scale with limited financial and staffing resources
and relying on governmental support, including permits and special
dispensations, to allow the implementation of experimental projects.
They also risk being sidelined if they come up against smart city plans
put forward by large public-private consortiums.

Such bottom-up initiatives may fare better or worse depending on
institutional contexts. Much depends on the role that nation states play
in regulating the position of various types of players in large urban
development projects. Offe (1974) and Offe and Ronge (1975) in his
work on the theory of the state, and Hall and Soskice (2001) and Hancke
(2009) in their works on varieties of capitalism, all pointed out that
national and local institutional frameworks matter much more to un-
derstanding capital flows than orthodox economists typically assume. At
the same time, they differentiate themselves both from the orthodox
(instrumentalist) Marxists' position that the state is an instrument in the
hands of the capitalist class (as Ralph Miliband claimed) and from the
contrasting structuralist position that the state acts fully autonomously
from capital or labor with the goal of ‘saving capitalism in the long run’
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(Nicos Poulantzas' contention) (Nash and Rich, 1975). Rather, according
to their work, it is crucial to empirically examine how the state operates
as an interlocking system consisting of various governmental organs and
institutions at various levels with sometimes divergent interests and
attitudes. This then also recognizes that across countries and cities,
national and local governments are subject to different patterns of
interaction and institutionalization depending on underlying constitu-
tional frameworks and the geographic and socio-economic environ-
ments in which they operate.

As the dominant neoliberal ideology has led to a global situation in
which shareholder interests are systematically placed above those of
other stakeholders, the position of capitalists has been dramatically
strengthened while reducing opportunities for employees, small sup-
pliers and consumers to benefit from corporate profits, this has not
happened in the same way and to the same extent across different
countries (Jacobs and Mazzucato, 2016). In Liberal-Democratic Econo-
mies (LDEs), of which the United States and the United Kingdom are
considered archetypes, real estate markets serve landlords better than
tenants, education policies are aimed at producing generalist knowledge
and skills and tend to overlook vulnerable groups, (especially large)
business lobbies are dominant and labor unions made powerless, divi-
dend, corporate and income tax rates are low, public regulation of the
private sector is weak, public infrastructures hard to establish and
underfunded and untrammeled private consumption the highest public
virtue. These characteristics obviously also permeate the digital econ-
omy and urban developments, and this can be observed in the leading
role private investors, real estate firms, digital technology companies
and other commercial actors play in smart cities, and conversely in the
relatively weak position of national and local governments in the
regulation and provision of public services. Smart city projects within an
institutional context of LDE countries are primarily based on commercial
considerations which substantially facilitate private (financial) capital
accumulation. This, however, comes at the risk of generating and
exacerbating socio-economic inequality, segregation and a persistent
digital divide (Fainstein, 2010; Anttiroiko and de Jong, 2020).

In contrast, many continental European countries, with Germany
and Scandinavian countries often taken as most telling examples, have
been labeled Corporatist-Democratic Economies (CDEs). Here, very
different institutional equilibria have evolved across these various
markets, with generally much stronger national states, local govern-
ments and regulatory practices. Likewise, they are characterized by
stronger labor unions and protective safeguards for low-income groups,
public provision for (typically high-quality) housing and built infra-
structure, more specialized and advanced vocational education, and
lower levels of private consumption.

Hall and Soskice (2001) indicate that LDEs and CDEs are equally
capable of creating wealth, but that there is a systematically higher level
of disparity between capital and labor in LDEs. Piketty (2017) also
showed that capital accumulation occurs much faster in Britain than it
does in Germany, with the British precariat, working class and service
class in worse shape than their German counterparts. Hancke (2009)
attempted to finetune the LDE-CDE typology and concluded that coun-
tries, such as France and Japan, do not fit into this simplified classifi-
cation because their governments and labor unions operate differently
from the two archetypes. For non-democratic countries, such as China
and Saudi Arabia, yet other types would need to be discerned to char-
acterize their respective state-business-academia-civil society relations.
This is further reason for adopting the idea of varieties of capitalism
without placing too firm a belief in neat typologies of capitalist systems
(Kurlantzick, 2016). Karvonen et al. (2019), Raven et al. (2019), Noori
et al. (2020) and Cugurullo (2021) in recent studies have shown that
smart cities such as Abu Dhabi, Amsterdam, Barcelona, Dubai, Dublin,
Hamburg, Hong Kong, Ningbo, and Santiago de Chile all have institu-
tional features reminiscent of their national state, yet also display not
fully predictable local specificities. In Barcelona, for instance, civil so-
ciety involvement in the Catalan capital's smart city initiatives has been
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particularly pronounced. Overall, it is essential to recognize and, thus,
analyze the variety of national and sub-national institutional contexts
and how these differently mediate and condition global trends of 21st
century capitalism, with differential impacts on the allocation and dis-
tribution of various types of capital.

Arguably, no urban theorist is more exemplary of the gradual
reversal in enthusiasm for intellectual elites governing 21st century
capitalism than Richard Florida. In his seminal work, ‘The rise of the
creative class’ (2002), he hailed the growing importance of a group of
people from diverse professions whose work is characterized by creative
thinking and innovation and who are essential for generating new eco-
nomic growth, favorable social dynamic, and urban renewal. However,
his more recent work, ‘The new urban crisis’ (2017), revealed that much
of the earlier optimism had been replaced with pessimism: the most
‘creative cities” — which can be seen as a predecessor to the smart cities
(Schraven et al., 2021) - with the highest concentration of new
knowledge workers also happen to be the most socio-economically un-
equal ones, at least in the United States. They have experienced exor-
bitant surges in land and real estate prices that have driven the working
and service classes out of the attractive, livable neighborhoods of the
city and produced a fast-growing new precariat of people for whom
having decently paid work and good housing have become unattainable.

This casts a dark shadow over the emergence and ongoing evolution
of smart city developments, with Florida's observations concerning cities
in the USA likely resonating with experiences in cities and countries in
other global regions. At the same time, as noted, national and institu-
tional contexts do matter. Countries and municipalities are more likely
to experience serious forms of socio-economic inequality and a stark
digital divide whenever minimum labor prices are absent, healthcare
services are mostly provided by the private sector, little land is publicly
owned, private transport is not taxed to compensate for the environ-
mental harm it causes, regulation to safeguard the data privacy of citi-
zens and consumers is not enacted, few small agricultural and energy
companies are organized as cooperatives, and civil society initiatives
tend to be met with distrust by public authorities and the wider public.
Such cities will concentrate their digital investments in a small number
of wealthy neighborhoods rather than more evenly across their full
municipal territories; these enclaves can then be expected to have su-
perior digital infrastructure and Internet access. Capitalism may be an
unstoppable force, but its degree of ravage does depend on mitigating
institutions and not all cities need to undergo San Francisco's roughshod
experience.

6. Conclusions

The positive story commonly told about smart cities is that the
digitalization of urban space creates superior-quality services to the
public and enhanced two-way communication between authorities and
citizens and between companies and customers. It is also supposed to
boost innovation among start-ups and other small companies and
improve social and environmental sustainability by making people
aware of their consumption and emission patterns through real-time
data access. The key takeaway of this contribution is not so much to
determine whether these claims are true or false, although the evidence
of persistent socio-economic undershoot and ecological overshoot sug-
gests that global problems are discussed rather than tackled. Rather, the
main message is that underlying the hoorah story of digital progress and
impressive profit margins is an ongoing consolidation of enormous
capital resources of different kinds into spatial projects owned and
controlled by a limited number of actors. In short, smart city develop-
ment has become big business. In the 21st century, extracting, gener-
ating, processing and disseminating data constitutes a major economic
activity that attracts major attention from the public and private sectors.

Smart cities manifest themselves in a variety of urban (physical-
digital) spaces: science parks, smart neighborhoods, innovation districts,
city-wide smart city initiatives, urban platforms and alternative smart
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city spaces. These manifestations reflect the variable presence or
absence of different spatial functions and facilities (housing, various
infrastructures, laboratory, office and storage equipment, cultural and
recreational facilities, green spaces, research and educational institutes
etc.). Although these variations of the smart city appear distinct at first
sight, they may co-exist or even require each other, as when urban
platforms are enabled by smart neighborhoods and vice versa. Different
manifestations also imply the presence of different actor constellations:
for example, smart neighborhoods may involve local associations
alongside architecture firms and construction firms; science parks
essentially involve academic and other research organizations; and
open-source urbanism require participation from civil society.

It is, however, mostly the larger players — (local) government, large
technology and real estate firms and investment banks — that can muster
the resources required to make the necessary high capital input for smart
cities projects to get off the ground. The processes of concentrating
natural, human, socio-cultural and financial resources inside spatial
enclaves filled with physical capital to enable profit extraction from
digital innovation and technological development are buttressed by
regulatory mechanisms and ideological norms that buttress the 21st
century version of capital accumulation. In this context, smart cities can
be considered a spatial fix: they represent a perfect investment oppor-
tunity for the conversion of ever more human, social and natural re-
sources into temporary receptacles of physical real estate and
technological equipment. These smart city receptacles are, however,
temporary fixes that will be abandoned and once again turned into
financial capital as soon as new types of investment opportunities come
along that are seen as more profitable. In that sense, smart city devel-
opment represents a recent but not yet final stage in the approximation
of capital accumulation's ultimate state: the financialization of every-
thing else that our planet has to offer.

21st century capital accumulation is not a uniform process every-
where. Although the essential driver behind this process may be similar
around the world, different countries and cities have come to adopt
different rules of the game and these evoke different interaction patterns
among various bodies of the state, private sector players, academic in-
stitutions and civic groups. In some societies more than in others, these
institutions will provide greater freedom to alternative smart city ini-
tiatives driven by non-commercial motives, with local governments
open to adopting and mainstreaming their ideas and practices. Again,
some political and legal frameworks are more attuned to safeguard the
interests of the digitally disadvantaged and protect green spaces. Some
cities care more than others about what happens to their precariat and
feel greater responsibility for homelessness on the fringes of their high-
end smart neighborhoods and, consequently enact policies to temper the
worst excesses of 21st century digital capitalism. Likewise, smart cities
do not constitute a conceptual unity. Around the world, one can observe
different spatial manifestations and capital conversion patterns owing to
the aforementioned variety of institutional and actor constellations
which drive their development. Drawing on these insights, there is a
clear need for further research in this domain in terms of both theory
development and policy prescription. For example, comparative studies
across countries, cities and neighborhoods should address questions
concerning how institutional frameworks, actor constellations, organi-
zational structures and leadership styles affect the emergence and evo-
lution of various spatial manifestations of the smart city and how they
affect patterns of resource allocation and distribution in societies (San-
cino and Hudson, 2020). Moreover, research into the varieties of 21st
century capitalism and their different spatial manifestations and related
ex—/inclusionary practices should provide important insights into what
opportunities are available to institutions and actors to intervene in, and
thereby moderate, the relentless capital accumulation processes.

In conclusion, behind the alluring story of the smart city as a
promising way of making human life ever more convenient, efficient and
intelligent, there is a far less elevating reality of hard-nosed and ruthless
shareholders subordinating any aspect of natural, human and social life
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to technological innovation to further add to their already vast invest-
ment portfolios. While it is hard to avoid the conclusion that capital
accumulation as a process appears ineluctable as long as currency is the
ultimate denominator of value, it seems particularly important to
compare the variety of institutional contexts and conditions of smart city
development, in order to find ways to temper the excesses of 21st cen-
tury capital accumulation and design institutional recipes for smart
cities to achieve desirable allocative and distributive outcomes for
people and planet.
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