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ABSTRACT
To minimize market fragmentation, optimize efficiencies through
compatible digital architectures, and encourage collaboration,
high-level smart city harmonization efforts have been advocated
across Europe. This paper critically analyzes attempts by the
European Innovation Partnership for Smart Cities and
Communities Six Nations Forum (EIP-SCC 6N) to constitute a
common smart city management framework through application
of a generic Blueprint. Analysis highlights how these efforts are
brought to bear through four techniques: simplification,
interoperability, integration, and authorization. Examining the
adoption (and rejection) of these techniques underscores the
importance of attending to distinctive urban contexts and
alternative ways of knowing and acting in the city.
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Introduction

Smart cities (SC) are orchestrated assemblages of computerized systems that enable the
collection, transfer, and analysis of multiple forms of data to more efficiently and effec-
tively manage everyday urban processes at a distance (Klauser et al., 2014: 869). The
architectures, operations, and effects of “smart urbanism”—in which digital technologies,
real-time data collection, and predictive analytics are seen as having the potential to
address contemporary urban challenges—have been extensively discussed (e.g.,
Kitchin, 2014a; Leszczynski, 2020; Luque-Ayala and Marvin, 2015; Marvin et al.,
2016). Political implications of computational governance inherent to smart urbanism
have been examined in terms of “soft-ware sorted geographies” (Graham, 2005), impli-
cations for everyday urbanism (Kitchin and Dodge, 2011), selective rebundling of splin-
tered networks and fragmented urban space (Luque-Ayala and Marvin, 2016), and the
uneven securitization of urban life (Leszczynski, 2016). To date however, the creation
of transnational frameworks for smart city implementation and management has been
subject to minimal critical scrutiny.
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In Europe, smart cities (SC) are positioned as a means of providing a configurable way
to address contemporary “grand challenges,” build an inclusive society, and generate a
thriving urban future (EIP-SCC, 2019; Immendoerfer et al., 2014, Van Nistelrooij,
2015). To minimize market fragmentation, optimize efficiencies through interoperable
digital architectures, and encourage collaboration across cities by identifying common
approaches, international industry standards organizations advocate the standardization
of smart city solutions and their integration into good governance, security, financial
efficiency, and the effective management of climate change adaptation and mitigation
(ISO, 2022). These kinds of high-level smart city harmonization efforts are advocated
by the European Commission (EC). The question of how multi-state negotiations are
undertaken at the European level with the aim of agreeing on a common SCmanagement
framework, and the contestations that unfold, lie at the heart of this article. Central to
these concerns is the EC’s European Innovation Partnership on Smart Cities and Com-
munities Six Nations Forum (EIP-SCC 6N, or 6N), that was established “to identify
common needs and exchange experiences of developing national policies and strategies
for SC development” (EIP-SCC, 2014: 1). The Forum represents the primary institutional
vehicle for promoting a “common approach” to SC management within, and across,
Europe (EIP-SCC, 2013).

This paper aims to examine the issues at stake in this attempt to develop a common
transnational approach to smart cities and the challenges associated with reconciling
variable and vested interests within a standardized management framework. Why is it
seen as desirable to develop a common universal framework for smart urban governance
to be implemented across highly variable nation states, socio-politically and materially
diverse cities, and for diverse levels of public and private engagement? What approaches
and tools are used in appraisal and negotiation processes between different Member State
(MS) representatives; where and why do tensions arise? And, what do the answers to
these questions mean for how urban studies should approach city standards, particularly
those related to digital infrastructures?

The article has three objectives, each addressed in a section of the paper. The first is to
develop a four-pronged analytical approach to understanding a common framework for
smart cities management, identifying what varied socio-material configurations are
encouraged to be rendered as standardized, commensurable, and universal. The
second is to examine empirically the attempt by the 6N Forum to construct a
common approach to smart cities development in Europe, critically analyzing the tech-
niques used and the degree to which participating MS embraced tools outlined in a
generic Blueprint. The third examines why the 6N Forum common framework largely
failed to meet its own objectives and was unable to build broad consensus. We identify
four reasons why this occurred. Finally, the conclusion summarizes the article’s contri-
butions and identifies future research challenges.

The article investigates 6N Forum activities and the actions of associated interme-
diaries during the period extending from the group’s initial meeting in April 2014 to
the EIP-SCC General Assembly in June 2018. We analyzed grey-literature documents
comprising EC policy documents, EIP-SCC 6N Forum minutes, relevant national
policy documents, and content from the EIP-SCC website—38 sources in total.
Documentary analysis was supplemented by interviews with the EIP-SCC 6N Forum
Chairperson and eight interviews with public officers representing the six participating
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EUMS—anonymized and numbered INT1 to INT9. Empirical analysis highlights how this
harmonization drive is being brought to bear through four techniques: (i) simplification,
(ii) interoperability, (iii) integration, and (iv) authorization. The use of particular tools
advocated by the Blueprint to examine the adoption (and rejection) of these techniques
makes visible the agreements and tensions that highlight the importance of attending to
distinctive urban contexts and alternative ways of knowing and acting in the city.

Challenges of Standardizing Management of the Smart City

Proponents of international industry standards for smart cities advocate that as sources
of best practice, standards can be used to “monitor technical and functional perform-
ance,” and to “ensure that technologies used in cities are safe, efficient, and integrated.”
Using standards can also ensure that resources are “optimally manage[d]… to reduce
environmental impact and improve service delivery to citizens.” Finally, “by enabling
systems to work together, standards stimulate innovation, making it easier for cities to
procure reliable and cost-effective systems to meet their needs” (ISO, 2022). This ambi-
tion stems from the framing of the city as - a system of systems (Light, 2003) according to
which conception, the complex nature of the city can be broken into a series of steps,
“foregrounding the manageability” of urban interactions (Marvin and Luque-Ayala,
2017: 94). However, such an intention presents major challenges, which include the
need to: establish a shared knowledge base, revise financial models, determine procure-
ment regimes, and ensure relevant political and regulatory frameworks. What this might
entail for national governments, municipalities, and urban innovation agencies, and what
such universalizing aspirations might overlook, has only recently begun to be explored
within urban geography.

While the governance of smart cities is a burgeoning field of research (e.g., Meijer and
Rodriguez Bolivar, 2016), the negotiation of multi-scalar political strategies for the man-
agement of smart cities has received less attention to date (although see Haarstad, 2016;
Lombardi and Vanolo, 2015; Russo et al., 2016; Smiegiel, 2018). Homing in on the use of
standards for the design, implementation, and management of smart city infrastructures
and operations, and building upon critical analyses of smart urban operating systems
(e.g., Luque-Ayala and Marvin, 2016; Marvin and Luque-Ayala, 2017), Schindler and
Marvin (2018) examine the output of the International Organization of Standardization
(ISO) technical committee for smart and sustainable cities and communities, and analyz-
ing three standards, warn against attempts to simplify the complexities of the city
through “constructing a universal logic of urban control” (2018, 298), leading to one-
size-fits-all metrics and management systems. In a response to this paper, White
(2019: 245) questions the extent of coherence and unity through which city standards
are developed, arguing that, while attempted standardization of city processes is deser-
ving of greater attention from urban scholars, a more situated analysis of their politics
of development and authorization could leave “open the possibility of them having posi-
tive effects on urban equity and social change.” Related to this concern, Joss et al. (2017),
analyzing attempts by the British Standards Institution (BSI) prior to 2014 (such as, BSI
PAS 181 good practice framework for city leaders), critique the entrepreneurial drivers of
change inherent in smart city standards and raise concern around the lack of public par-
ticipation in their development.

JOURNAL OF URBAN TECHNOLOGY 65



In this paper, we advance this emerging literature, by appraising a transnational
attempt to implement a common framework for smart urban development. We identify
the following four challenges that international industry standards organizations and
their proponents, are motivated to address in attempts to formulate, translate, and accel-
erate a common approach to smart city management.

First, there is the challenge of encompassing the “complexity of urban living” (Euro-
pean Parliament, 2014: 17). While the diversity of cities is downplayed by smart city pro-
ponents, cities vary in their size, material infrastructures, political geography, laws and
regulations, and bureaucratic practices, presenting significant obstacles to their standard-
ization. The rationale of smart urbanism is that complex city processes can be understood
as simplified systems, and everyday dynamics can be computationally managed to deliver
smooth urban flows (Marvin and Luque-Ayala, 2017). This techno-rational logic of
urban control, transmuted from the “lean” production and management system pro-
cesses of corporate enterprise (Söderstrom et al., 2014) advocates that particular circula-
tions can be selected, monitored, and reconfigured for optimal efficiency. To become
“smarter,” it is claimed that the city should be recognized as an expansive network of
multiple systems, infrastructures, and flows, organized through diverse sets of actors,
which can be enhanced and reorganized for efficiency through software-mediated tech-
niques (Marvin and Luque-Ayala, 2017).

Second, according to the ICT sector and industry standards organizations, a common
framework for the computational governance of everyday urban services and circulations
is complicated by incompatibility in the range of existing software and hardware products
used in cities. Urban processes are increasingly being governed by algorithms embedded
in digital platforms (Leszczynski, 2020). Functionality of these technologies is based on
scientific methods of systems design, data processing, and automated response that
assumes that infrastructures, city services, and socio-material flows can be unproblema-
tically isolated, modified, and beneficially re-arranged in accordance with algorithmic
predictions (Marvin and Luque-Ayala, 2017; Schindler and Marvin, 2018). To avoid
siloed systems and applications with their own specific objectives and functions, which
enable strong vertical integration but prevent horizontal integration (Frascella et al.,
2018), municipalities (and nations) are encouraged to develop and/or purchase hardware
and software packages that “speak the same language.” Common and compatible SC
systems benefit from scaling, procurement advantages, and can be easily maintained
and upgraded. However, cities have considerable investments of resources in their exist-
ing bespoke systems and the task of harmonizing those systems, represents a significant
technological and fiscal management challenge.

Third, challenges of interoperability are also reflected in the concerns of overcoming the
customization of data. A significant threat to attempts to internationalize SC information
and computing technologies (ITC) is the availability and quality of digital data, which con-
trasts widely as nations, cities, and institutions use “varying measures (units and classifi-
cations), temporalities (how often the data are generated), spatialities (the statistical
geography), and technologies (formats)” (Kitchin, 2014b: 157; Schindler and Marvin,
2018). To maximize efficiencies, SC data needs to be easily shareable and re-applied
through use of common voluntary technical standards (EP, 2014: 23). Avoiding the
need for expensive customization of digital architectures to match the informational land-
scape of a city, ICT providers frequently attempt to construct a SC platform infrastructure
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that is scalable, pervasive, flexible, and replicable, and that enables the integration of SC
data and services management. To encourage further efficiencies, voluntary standards
are being developed to attempt to cohere the urban context to match the assumptions
embedded in software product(s) (e.g. ISO/IEC, 2014; ISO, 2019; British Standards Insti-
tution, 2018) (Schindler and Marvin, 2018). However, ICT has long been used in cities and
government (Dunleavy et al., 2006), and this is not the first time that a systems theoretical
approach has been promoted by the private sector (Light, 2003). It is not evident that
attempts to standardize the urban context to match assumptions of ICT software were pre-
viously possible, and it is questionable that such ambitions will be achievable in contem-
porary cities, which continue to be more heterogeneous and complicated than industry
standards organizations (and their critics) allow (White, 2019).

Lastly, there is the challenge of fragmentation in decision-making. There is variability
in how urban centers deliver city services, infrastructural management, and municipal
control. Urban service supply is often highly fragmented across a wide range of public,
private, or hybrid providers (Graham and Marvin, 2001) and frequently there is not a
single purchaser of SC software products. SC products also demand diverse commercial
linkages with different service providers to achieve the integration it is claimed they
deliver (Bell, 2018). While a municipality may appear the obvious entry point to integrate
smart service delivery, departments are often siloed and lack technological capacity
(Cabinet Office and Government Digital Service, 2017). To counter these issues, ICT
firms and industry standards organizations advocate the need for clear organizational
structures for SC governance—“the potential for expanding the scale of existing projects
or creating duplicate projects in other areas can be reinforced by strong governance, sus-
tained sponsorship, and the right stakeholder mix” (European Parliament, 2014: 12).

In summary, to develop a common approach to smart city management, as encour-
aged at the EU level and desired by international industry standards organizations and
ICT firms, the challenges of complexity, incompatibility, customization, and fragmenta-
tion located in the messy reality of urban contexts and diverse politics need to be
addressed. This includes the major underlying challenge that different stakeholders
(national governments, city governments, consulting firms, software providers) have
vested, and potentially competing, interests in promoting their own proprietary
systems or methods, either to minimize the need for change, or to gain competitive
advantage. There is no neutral common approach for organizing and managing the uni-
versal smart city, but a plethora of different options. The following sections explore how
this problematic was addressed by the EIP-SCC 6N Forum.

Designing a Common Approach to Smart City Transformation in Europe

Overcoming Disintegration Across the EIP-SCC 6N Forum

In July 2012, an influential mapping exercise identified that Europe’s transformation
towards smarter cities, governance, and the “smart tech”market, were highly fragmented
(European Parliament, 2014). The exercise, which examined 28 European cities with
populations >100,000 residents, noted missed opportunities for collaborative learning
and economies of scale in the research and development, procurement, and application
of smart urban systems and technologies.
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The report highlighted that European MS, cities and communities are taking different
approaches to how they respond to the challenges of urban transformation. It acknowl-
edged that given the diverse challenges cities face this was by itself not unexpected.
However, the assessment concluded that extensive commonalities at a systemic level
between cities, and the constant need for progress, gives scope for a more coordinated
and complementary approach. Thus the EC identified a strategic opportunity to
develop a more ubiquitous form of smart urbanism.

The EIP-SCC Six Nations (6N) Forum was established to develop a common approach
to smart urban transformation, intended to enable smart technologies to enter the inter-
national market and place European cities at the center of innovation. The consultancy
UrbanDNA (UrbanDNA, 2019) was appointed by the EIP-SCC, under the advice of the
former UK Department of Business, Innovation and Skills, to Chair 6N Forum processes.
The Chair described the 6N Forum’s position as

living in a gap between: suppliers—who need to learn to collaborate to build city ecosystems;
demand, so cities that need to realize they’re not all beautifully unique and they have some
common elements, investors, who see cities as too small, too slow, and too risky… and
society, which is why we’re doing all of this. (INT 4)1

Understanding National Priorities for Smart Urban Development

The 6N Forum aimed to develop a collaborative framework to operate at a state level by
inviting national-level representatives from six European MS leading in SC development
—Austria, France, Germany, The Netherlands, Spain, and UK—to “compare and share
strategies, policies and programs; and package up resulting good practices” to accelerate
smart transitions across Europe (EIP-SCC, 2016a: 3). Taking “an integrated approach,
developing common open solutions and collaborating between stakeholders” (EIP-
SCC, 2012) was intended to address the disintegration in smart urban development
across these MS and deliver widescale structural change. Yet participating MS varied
in their motivations, commitment, and progress towards establishing a national SC
plan, policies and programs, operational partnerships, and financing structures. The
6N Forum’s starting point was to identify “commonality of needs, context, and priorities”
(EIP-SCC, 2016b: 6).2 Therefore, the first step for each MS was to formulate its national
SC priorities by selectively engaging with municipal, corporate, and innovation bodies in
their country context. We briefly examine these contrasting processes below.

The French government established the French Mirror Group on Smart and Sustain-
able Cities that sought input from 60 French cities to enhance the local economic dimen-
sion through ITCs (INT 7). Municipalities articulated their SC plans by responding to
themed funding calls determined in a prescribed way by the Government, although align-
ing with consultation outcomes. Nineteen SC projects were subsequently supported
through the €145 m “Cities of Tomorrow” funds. These projects were at “different
levels of maturity,” there was a pronounced “gap between large and small cities,” and
a “lack of coordination within public bodies and public programs” (INT 7). However,
keen to “accelerate the deployment of innovations” and “promote French know-how
on smart cities abroad” (INT 7), France joined the EIP-SCC 6N Forum.

The Dutch Government adopted a more distributed logic to formulating national SC
priorities, with government roles and resources spread across a range of departments,
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policies, and governance strategies (INT 1, 2). Keen for “ownership of SC developments
to remain with cities rather than with the national government,” a devolved “explorative
and bricolage approach to SC” characterized Dutch SC development (INT 1, 2). The NL
national representative described the Dutch innovation landscape as “an ecology of inter-
mediaries” (INT 1, 2), which meant that “it was difficult to manage all stakeholders and
keep on track with everything that is going on” (INT 1, 2). Participation in the 6N Forum
was, therefore, intended to help the Dutch government to provide a “supportive role” in
helping their cities and industry to become smart (INT 1, 2).

Spain already had a well formulated national policy, established institutions, funding
programs, and a set of guidance and standards designed to promote SC when the 6N
Forum first met. The Government established the business agency RED.ES to promote
the national Digital Agenda and integrate into the digital convergence underway in
Europe. According to this remit, SC were seen as an opportunity to improve public ser-
vices and develop a high value ICT sector for the Spanish economy. Together, RED-ES
and The Spanish Network of Smart Cities (Red Española de Ciudades Inteligentes—
RECI) convened local authorities’ experiences of smart urban development to develop
the National Plan for Smart Cities. The plan was launched in 2014 (Ministerio de
Energía, Turismo y Agenda Digital, 2015) and positioned Spain as a leader in SC
urban governance within Europe.

The United Kingdom’s approach to SC development emphasized delivery through
public private partnerships (INT 3, 4). In 2012, the United Kingdom’s national innovation
agency, Innovate UK, launched the Future Cities Catapult and Demonstrator Compe-
tition (£33 m) to stimulate technological innovation in four winning cities (Taylor
Buck and While, 2015). In 2013, a BIS commissioned report highlighted the “need for
government to collaborate with cities, business, and academia” to develop an integrated
SC vision focused on smart—energy, water, transport, waste management and assisted
living (BIS, 2013: iii). It was intended that the strategy would ensure “spillover effects”
nationally (INT3). The report also recommended a SC roadmap to address fragmenta-
tion of the market and inform an industry strategy for SC-related ICT business at the
national and international level. On this basis, the United Kingdom initially took the
lead in establishing the EIP-SCC 6N Forum.

Recognizing that German cities were reluctant to embrace smart urbanism, a pub-
licly funded research organization undertook an internationally comparative project
entitled “Morgenstadt: City Insights.” This concluded that German smart initiatives
“fail to represent a real quantum leap” in terms of innovation (Fraunhofer-
Gesellschaft, 2012: 5). Urban municipalities were not focused on technologically
mediated smart urban transitions, instead they prioritized a broader concept of
place building (INT 8, 9). The autonomy to make this choice is enshrined in Ger-
many’s political constitution where “cities play a very strong role and operate indepen-
dently” (EIP-SCC, 2014: 6). Indeed, it was only after a dedicated team for “National
Urbanization Policy and Smart Cities” was established within the German Environ-
ment Ministry at the start of 2015, that a country-wide consultation process—the
Smart Cities Dialogue—commenced (BBSR and BMUB, 2017: 33). Germany’s repre-
sentatives therefore joined the 6N Forum keen to be exposed to different viewpoints
but with a firm view that SC should be centered around enhancing urban “livability”
(INT 8, 9).
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Finally, in Austria, Government-led funding programs such as the “City of Tomor-
row” and “smart grid platform” programs facilitated major demonstration projects to
advance smart urbanism in line with EU energy and climate objectives (KLEIN, 2020).
Specifically, Austria sought to adopt a problem-oriented approach to SC development
that cut across government departments, integrated social science research with engin-
eering R&D, and privileged the aims of resource preservation, innovation, and ensuring
quality of life (INT5; Vienna City Administration, 2014: 12). To help accomplish these
goals, transnational collaboration and knowledge exchange were seen as valuable. By par-
ticipating in the EIP-SCC 6N Forum, Austria aimed to build on previous involvement in
the Smart Cities MS Initiative (Klima und Energiefonds, 2018), and on their leading role
in the JPI (Joint Programming Initiative) Urban Europe (2019).

In summary, according to diverse logics and priorities, MS joined the 6N Forum and
prioritized SC development seeking to accommodate their country’s and cities’ distinc-
tive needs. While the majority of MS pursued a demand-led approach to smart city man-
agement, the drivers behind this ambition were varied—ranging from innovation to
environmental resources protection, to enhanced quality of urban life. Acknowledging
important structural differences between MS, the ways in which diverse sets of SC stake-
holders, with contrasting power, knowledge, and concerns, are incorporated into urban
decision-making, is critical to shaping national SC governance strategies. Having selec-
tively engaged with municipal, corporate and innovation bodies in their respective
country contexts, the MS national representatives could take their SC governance priori-
ties forward into the EIP-SCC 6N Forum. But the question remains, to what extent could
this diversity be captured within a common framework intended to work across nations?

Negotiating a Common European SC Approach: The 6N Blueprint

The EIP-SCC 6N Forum worked with participating MS and their respective smart urban-
ism priorities to construct a common framework for SC implementation and manage-
ment. Forum processes were organized around an overarching Blueprint developed by
Urban DNA (EIP-SCC, 2016b) to encourage adoption of “consistent, measurable
approaches to SC.”3 The Blueprint had three objectives intended to “position the European
smart market on the global stage” (EIP-SCC, 2016b: 7). The framework sought to provide a
“baseline assessment” of existing national policy practice; offer a “structured model” to
help align activities in Government within any EU MS, and provide a “consistent frame
of reference for the capture of practices, tools and learning” (EIP-SCC, 2016b: 7).

The focus of this article, while encompassing all three objectives, particularly relates to
this last objective, the creation of a common framework, and its relationship with the four
key challenges associated with enabling scalable smart urban transformations—complex-
ity, incompatibility, customization, and fragmentation. UrbanDNA devised four tools to
promote a common framework: (a) a national SC vision, (b) a mass procurement inter-
vention, (c) international and national standards, and (d) a roles and responsibilities
matrix within Government (EIP-SCC, 2016c). Each of these tools maps on to one of
the four urban challenges (identified earlier). Analyzing the dialogues involved in
attempts to adopt and use these tools provides important insight into the degree to
which a common approach would be brought to bear at the European level, and the limit-
ations encountered.
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Addressing Urban Complexity by Agreeing a Smart City Vision. The EIP-SCC 6N Forum
worked on the presumption that complex city dynamics can be understood as simplified
systems and that key urban processes benefit from computational management. The Blue-
print recognized how “systemically, cities do have similar forms” and, therefore, “can and
should learn from each other” (EIP-SCC, 2016b: 2). It also proposed that the city could
be “performance managed as a system” (EIP-SCC, 2014: 10). Each MS was, therefore,
encouraged to develop a Policy, Strategy, and Plans that would define a National Vision
for smart urban governance. Just as for corporate management systems seeking to streamline
business processes, MS representatives were tasked with developing “a strategy to provide
clear direction on market evolution” (EIP-SCC, 2016b: 8). This would be “clearly aligned
to national urban policies,” include agreed “goals and targets,” and “detail multi-year and
annual plans” for effective smart urban transformation (EIP-SCC, 2016b: 8).

While acknowledging MS had “different motivations for national-level plans and were
at differing points of development and degrees of commitment” (INT6), and while the
importance of a coherent national framework was agreed, nevertheless national represen-
tatives cautioned against attempts to adopt a common approach to deliver any city in
Europe to a singular preferred state of technological implementation and market devel-
opment (INT1, 2, 5–9). For example, the 6N Forum discussed how the United Kingdom
initially acted as a leading MS in national SC transformations, a Ministerial Smart Cities
Forum of diverse stakeholders having been set up to identify barriers to success and
develop and evidence solutions (EIP-SCC, 2014; UK DCMS and BIS, 2016). Despite
these early steps towards developing a national plan, the UK Government decided
“not to set out a single model for UK cities to follow” due to the adoption of conflicting
devolution policy which sought to “support UK places in addressing local priorities” (UK
DCMS and BIS, 2016: 1). Additionally, most 6N national representatives—including
Germany and the Netherlands who by 2017 had negotiated a national SC strategy
(BBSR and BMUB, 2017; The Netherland’s Smart City Strategy Group, 2017)—recog-
nized the need to prioritize the socio-political, economic, and environmental require-
ments of cities, and the dynamic nature of urban transformation processes. As one
interviewee stated, “there can be no singular approach to smart cities” (INT1).

Addressing Incompatibility Through Interoperability and Mass Procurement. Enshrined
in the 6N Blueprint tool was the priority of working with cities and suppliers towards
a programmatic procurement approach for SC systems (EIP-SCC, 2016b: 11–12).
These goals were underpinned by the view that through interoperable ICT systems, com-
patible algorithms, shared data sets, and coordinated data analytics, urban processes
could be effectively tracked and reconfigured, to render city processes manageable
(EIP-SCC, 2016b: 3). For example, a Forum representative discussing digital infrastruc-
tures for electric vehicle charging argued that

the physical realization may be different because you’ve bought it from different providers,
but the logical architecture [can be] the same. If we can drive towards a logical framework,
then we will move cities faster and get better deals. (INT4)

The critical issue was then to design procurement strategies that could ensure interoper-
ability between SC ICT systems.
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The EIP-SCC Humble Lamppost initiative—“to upgrade 10 million smart lampposts
across EU cities to save energy,” and concurrently “implement a common component-
based solution tailored to local needs with smart add-ons”—Wi-Fi, concealed speakers,
e-vehicle charging, and environmental sensing (EIP-SCC, 2017: 3)—presented the
opportunity to build “a scale marketplace in the space between European cities”
(INT3). Describing this initiative’s rationale, one Forum member stated, “cities think
they’re unique… but rather like human beings they have an awful lot of common
DNA so what can you do to define a common-solution and purchase at scale?”
(INT3). Shared physical and informational architecture was promoted to “move into
joint venture territory… and shared procurement for the city” (INT4). By nations and
cities working together to install coordinated and layered SC systems and by endorsing
an “open data approach” (INT6), the 6N Forum sought seamless integration of technol-
ogies and applications, increasing their capability, while also optimizing service delivery
and encouraging efficiencies.

While some MS recognized the value of interoperable calculative smart systems
and open data exchange in enabling more accurate and real-time urban decision-
making (INT3, 4, 6, 8, 9), other MS questioned 6N’s approach of widescale techno-
logical development towards a SC ideal for “being too industry focused” (INT8, 9).
Instead, they advocated prioritizing the distinctive needs and livability of cities,
which would require a range of socio-technical and political interventions that did
not need to be interoperable (INT1, 2, 7, 8, 9). It was also highlighted how, rather
than cities being used to “showcase ICT applications… the potentials of
ICT should be used, wherever they contribute to the wider goals of sustainability”
(INT5).

Addressing Customization through Integration of Data and Processes. The EIP-SCC 6N
Forum viewed the role of standards, guidance, and performance indicators as fun-
damental to implementing “common solutions for shared challenges” (INT4).
Voluntary industry standards were intended to ensure that data captured in urban
systems could be used across a range of service delivery channels and enable the
integration of SC services. However, more broadly, the 6N Forum positioned
common standards as a strategic means to steer public, private, and community-
focused leaders through integrated processes to reduce risks, lower costs, and
enable “economies of scale” (EIP-SCC, 2014, 2016b; INT3, 4). Thus, standards
were promoted as a key means to integrate data exchange at the city, coordinate
SC management processes, and strengthen smart urban decision-making at the
national and international level.

Given that “in several countries, Government funds influenced standards strategy,
there [was] clearly a role and legitimacy for standardization to be part of the 6N
debate” (EIP-SCC, 2016a: 11). The criticality of ensuring technical communications
between urban ICT platforms was also largely agreed across MS (INT1, 2, 3, 4, 6, 8, 9).
Attention turned to Spain as an exemplar, although the leading work of the British
Standards Institute, and standards developed by Germany, France, and the Netherlands
were also recognized. In 2012, through collaboration with the Spanish Network of Smart
Cities and industrial bodies, Spain’s national standards body (AENOR) developed a
series of 22 SC standards (INT6). Notably, two Spanish standards specify approaches
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for smart urban governance4, intended to aid municipalities in the transition and develop
Spain’s smart technology industry (AENOR 2015a, 2015b). The majority of MS expressed
resistance to wholesale standardization of SC, which, it was agreed, should be limited to
ensuring smooth technical operations in cities and should avoid attempts to make
decision-making processes more ubiquitous (INT8, 9). Ultimately, MS agreed that
smart urban transformations should be “shaped in a socially and politically acceptable
way” (INT 8).

Addressing Fragmentation through the Authorization of Roles and Responsibilities. The
key tool designed to integrate the “cross-cutting, transversal involvement” of govern-
ment departments with diverse public, and private of actors involved in smart urban
transformations was the 6N Roles and Responsibilities Matrix (EIP-SCC, 2016c: 3).
Recognizing the “lack of clarity of roles” within Government (EIP-SCC, 2016c: 1)
and seeking to reduce “confusion for the market,” the process of populating the
matrix sought to make clear “who does what” for the priority needs of cities and
their digital enablement (EIP-SCC, 2016c: 3). Translated from corporate management
systems, the tool aimed to clarify the “top twenty priority needs of the city” and
define the duties, capabilities, and resources of key administrators and stakeholders
(EIP-SCC, 2016c: 3). Besides ascribing core SC platform operations to dedicated
urban actors and capacities, the matrix sought to ensure digital leadership, data capa-
bility, and agreed channels for urban data sharing. It was hoped this would create “an
environment [and market] where vision, strategy, policy, plans, investment, and
metrics”—would be easier to establish (EIP-SCC, 2016c: 3).

Although the 6N Forum was intended as an open forum where MS representatives
could “all talk about what [they] wanted to do, [and] what [they] were failing to do”
(INT3), completing the Roles and Responsibilities matrix “became shockingly political
and so never got filled in” (INT4). “Pretty much all” delegates struggled “to try and
get that aspect of clarity of role[s]” (INT4), despite recognition that national and local
governments need to

… operate as twenty-first century organizations with modern tools… and a Chief Technol-
ogy Officer or mayor who has the seniority to ensure that sectors share data. (INT3)

Most representatives rejected the notion that cities could be remade as digitally enabled
as corporate entities. Furthermore, the matrix “failed to acknowledge how MS govern-
ments possess differing capacities to act” (INT5).

In summary, these four EIP-SCC 6N Forum techniques attempted to know, configure,
and remake the European urban context in accordance with a common logic of compu-
tational governance and control. However, while MS acknowledged the benefits of the
“explorative nature of the Forum” (INT1, 2) which enabled transnational knowledge
exchange and learning (INT1–9), to date, this institutional body has struggled to
produce a consolidated agenda for a common European smart urbanism approach.
Indeed, by the conclusion of the 6N Forum, only four of the six participating MS had
completed the final Blueprint appraisal,5 with a wide diversity of “progress” illustrated
by participating nations (EIP-SCC, 2016b). MS participants shared their discomfort
about this benchmarking activity as they objected to being openly ranked against
other countries (e.g., INT1, 2, 5, 8, 9).
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Contesting a Common European Approach to Smart Urbanism

This paper has shown that while there was a broad receptivity to promises associated with
the digital enablement of the city and a welcome reception to debating shared experi-
ences, tensions were associated with the goal of implementing a common pan-European
framework for smart cities. The six MS engaged in the 6N Forum with diverse rationales
for smart urban transformation, representing different sets of actors and intermediaries’
interests, with varying approaches to, and at contrasting stages of smart city develop-
ment. To date, agreement and implementation of a common SC framework shared by
the six European MS, has proven unobtainable.

Table 1 compares four analytical techniques used by EIP-SCC 6N Forum, each rep-
resented by a tool of the Blueprint, and all intended to encourage a common inter-
national approach towards smart city management. Each of these four techniques
raises serious limits about the possibility of a single, shared approach to smart urban
development, which we briefly discuss in turn.

Simplification. Urban areas are characterized by extraordinarily complex and contingent
practices and processes that are difficult to simplify and systematize through a singular
SC vision. A smart city needs to be understood as “a diverse, contested set of places,
rather than constituting a system of systems” (Kitchin and Dodge, 2019: 62) The EIP-
SCC 6N Forum advocated an approach which understood city services and infrastruc-
tures as able to be dissected, analyzed, and continually re-engineered for optimal

Table 1: Analytical techniques comparing the EIP-SCC 6N Forum common framework for smart cities

Shared Urban Challenges
EIP-SCC 6N Forum
Blueprint Toolkit Technique Limitations

Complexity:
Urban processes are
characterized by
complexity and
contingency that are
difficult to systematize.

National SC vision Simplification:
Urban processes can be
understood as simplified
systems open to
reconfiguration.

Risks oversimplifying urban
processes and narrowly
framing city priorities
according to a techno-
rational logic of urban
control.

Incompatibility:
Due to proprietary features,
some smart technological
systems are not currently
compatible in cities.

Procurement at scale
e.g., The Humble
Lamppost Initiative

Interoperability:
Interoperable
computational systems
allow city processes to be
reconfigured to be more
efficient.

Denies local specificities, fails
to acknowledge the risks of
integration, and raises
concerns about public data
ownership.

Customization:
The availability of digital
data, their quality and
format, and associated
governance decisions, vary
widely across cities and
sectors limiting scaled
smart city solutions.

International and
National Standards

Integration:
Standards provide a
strategic means to integrate
data flows, coordinate city
services, and harmonize
governance processes.

Standardizing the urban
context to match
assumptions embedded in
software products excludes
alternative ways of knowing
the city, such as: uncertainty,
informality, qualitative
knowledge, and everyday
expertise.

Fragmentation:
Extreme variability
associated with urban
decision-making, across
infrastructural
management and
municipal control.

Roles and
Responsibilities
Matrix

Authorization: of core smart
city governance to
dedicated capacities and
actors.

Underplays the multiplicity of
stakeholders (and their
varying power and
capacities) that shape the
continually emerging politics
of smart urban
transformations.
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performance. This functional simplification of urban flows and dynamics according to
the presumptions of calculative systems and managerialism, risks narrowly framing
urban priorities and modes of decision-making (Marvin and Luque-Ayala, 2017: 86).
Attempts to govern urban transformations according to simplified computational pre-
suppositions risk overlooking the specific needs of individual cities and their citizens
and the dynamic nature of urban processes, which are central to urban decision-
making processes. Furthermore, such simplified visions often minimally focus on trans-
formations towards more socially just and environmentally sustainable cities, rather they
can serve to “optimize, stabilize, and ensure the continuity of [existing] city systems”
(Schindler and Marvin, 2018: 306).

Interoperability. The EIP-SCC 6N Forum claimed that coordinated business models and
interoperable technological solutions offer the potential to “act at scale and pace, collab-
orate on needs and aggregate demand to create value for cities and nations” (EIP-SCC,
2018: 10). Yet the attempt to construct a common procurement framework for smart
infrastructure based on “common solutions, for shared challenges” (INT4) largely
failed. Such efforts need to be more sensitive to the reasons why urban circulations are
currently connected and/or disconnected and would benefit from informed appraisals
as to what the advantages of making new networked connections would be, to whom,
and for what reason(s).

Integration.Our analysis questions the vision of the contemporary city as a space where it
is possible to “know, measure, compare, manage, and ‘correct’ cities” in a neutral and
standardized way (Schindler and Marvin, 2018: 229). Attempts to integrate SC data
and managerial processes through compliance with standards, seek to reconfigure the
urban context to match the inbuilt assumptions of software products, but fail to allow
for local specificities, contingencies, different modes of social organization, and other
forms of knowledge. Adopting common digital data sets, SC protocols, and smart
modes of decision-making, gives primacy to computational techniques and knowledge,
while marginalizing other ways of knowing the urban context. Such attempts to
deliver the fully integrated SC exclude valuable alternative modes of framing urban trans-
formations that operate outside of the logic of calculative and managerial control, such as
“uncertainty, informality, qualitative knowledge and [everyday] expertise” (Schindler
and Marvin, 2018: 306).

Authorization of Roles and Responsibilities. Populating the 6N Forum Roles and Respon-
sibilities Matrix proved too controversial for most national representatives. It was simply
not possible to translate the messy governance of smart urban experiments, programs,
and initiatives into a simplified matrix. Smart urban transformations require the knowl-
edge, “work, views, and politics of a multiplicity of stakeholders, who interact with,
complement, build upon, reinterpret, and transform SC systems in ways that have
broader systemic qualities” than a technological system (Marvin and Luque Ayala,
2017: 101). More than this, urban decision-making is a highly political and recursive
process which cannot easily be captured in corporate models of simplified roles and
responsibilities.
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Conclusion

This article has explored the issues at stake in attempting to develop a common approach to
smart city management, highlighting the underlying abstract computational rationale, and
myriad difficulties associated with negotiation in practice. This represents a significant but
under-explored dimension of smart city research, and leads to three key contributions.
First, the paper develops a novel analytical framework for assessing the critical challenges
of developing a common approach to smart cities in the messy reality of urban contexts
and diverse institutional, organizational, and commercial interests. We identify four analyti-
cal techniques: simplification to address the challenge of urban complexity, interoperability to
address the concerns around incompatibility in technological systems, integration to address
the issues associated with customized data, and the authorization of roles and responsibilities
to address the trials of fragmented urban decision-making. Second, we have examined the
work of the EIP-SCC 6N Forum, a significant multi-national institutional attempt to
develop a common approach capable of scaling-up smart urban transformations across
Europe. We have appraised the attempted adoption of the EIP-SCC 6N Forum Blueprint,
the use of four tools embedded within the Blueprint schema intended to address the
urban challenges identified, and the ensuing negotiations within and between MS. Third,
we have shown the difficulties in optimizing the city as a rational, stabilized, and digitally
enabled system in relation to the analytical framework developed in the paper.

Yet, as the article suggests, there is merit in seeking to harmonize aspects of smart city
management if it can reduce urban resource requirements and support innovative urban
transformations. The question is whether it is possible to do that in an open and colla-
borative way given the range of actors and institutions involved and the complexity of the
decision-making landscape? Further research should examine three issues.

First, there is a continued need to look critically at attempts to establish smart city stan-
dards given the vested interests involved and how their implementation stands to (re)shape
the city in potentially uneven ways. As opposed to accepting such city standards as “author-
itative, objective, uncontroversial and natural” (Russell, 2014: 16), and recognizing the con-
tested and uneven processes of standards development, in line withWhite’s (2019) critique,
we argue that further research is needed to understand not just the negotiations of stan-
dards development, but how standards land in, and are taken up by, cities in practice.
Understanding how cities select, attempt to adhere to, or resist the requirements of
common management frameworks, and how such agreements circulate, offers opportu-
nities to challenge status quo assumptions, and opens up opportunities for critical urban
concerns to be addressed in an inclusive and equitable manner. Second, consideration
should be given to supporting smart city innovation through cities’ contextualized needs
that do not exclude alternative ways of knowing and acting on the urban context,
society, and the environment. This might include mapping and trialing alternative stan-
dard-setting logics and knowledge platforms that work with decentralized, experimental,
user-led, and open-sourced innovations (e.g., Smith and Martín, 2020).

Notes

1. INT plus number refers to specific interviews conducted with EIP-SCC 6N Forum national
representatives and the Chairperson.
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2. Participating national representatives met three times per year on a pro bono basis between
April 2014 and January 2017.

3. The EIP-SCC 6N Forum Blueprint was devised around (1) policies, strategies, and plans, (2)
governance and organization, (3) programs and funds, (4) market engagement, (5) gui-
dance, protocols, standards, and benchmarking activities, and (6) urban transformation
targets. For each, MS progress was appraised against five “levels” of development
“nascent, emerging, coordinated, programmatic, and world leading” (EIP-SCC, 2016b: 12).

4. Comparable to the BSI guidance on establishing SC operating models for sustainable cities
and communities (British Standards Institution, BS ISO 37106).

5. Identities not disclosed.
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