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Abstract

Climate change is one of the most challenging environmental and social problems
for contemporary urban planning. In response to this phenomenon, city networks
have emerged as new configurations of urban climate governance that encourage
the implementation of experiments such as testing new solutions regarding
sustainable transport. While city networks are gaining momentum and influence as
effective platforms to transform and scale up pilot experiments into city-wide
schemes, little is known regarding their role in conditioning and leveraging such
urban experiments Our paper investigates the underexplored nature of urban
experiments within city networks and provides a better understanding of how these
networks condition urban experiments. To this end an analytical model has been
developed and applied to the case of the C40 Climate Leadership Group (C40) and
its Climate Positive Development Good Practice Guide. Our findings suggest that the
C40 encourages variation in local climate experiments and the generation of new
and innovative climate solutions in member cities. In particular they reveal that the
implementation of climate positive experiments has passed the ‘variation’ stage, is
currently in the ‘selection’ stage, and likely to move towards the ‘retention’ stage in
the near future. Potential experimentation outputs of the case are identified as built
environment change, new citizen practices, policy change, infrastructural change and
new technology. Noticeably, we consider that the C40 plays an important role in
providing fundamental institutional support to implement and leverage climate
projects within its member cities.

Keywords: Experimentation, City networks, C40, Climate action, Governance

Policy and practice recommendations

1. Urban policymakers and practitioners should understand the role of city networks

in conditioning and leveraging urban experiments to derive more benefits from

engaging in networking activities.

2. ‘Good-practice’ climate experiment programmes are often not set-up to test solu-

tions in tightly controlled environments, but rather to encourage the generation of

new and innovative solutions.
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3. The analytical model we suggest can support urban climate governance regarding

the role and nature of climate experiments driven by city networks.

Science highlights

1) The C40 network plays an important role in conditioning urban climate

experiments.

2) The C40 network encourages variation in local climate experiments and the

generation of new and innovative climate solutions in member cities.

3) Although C40’s climate positive experiments are not yet completed, various

potential experimentation outputs have been identified.

Introduction
In the past 20 years, it has been widely recognised that humanity has entered the ‘urban

age’ (Brenner and Schmid 2014). That is, cities and urban settlements currently accom-

modate more than 50% of the population around the world, which is a significant in-

crease from only 2% in 1800 (United Nations [UN] 2016). Moreover, it is projected

that approximately two-thirds of the world’s population (i.e., approximately 7 billion

people) will reside in cities by 2050 (UN 2014). In this present context, cities and their

related urban activities are considered primary sources of anthropogenic carbon dioxide

that generate more than 70% of global emissions (UN-Habitat 2011).

Further, different studies have demonstrated that various urban challenges, including

poverty, environmental pollution and climate change have concentrated risks within

cities and urban areas, making them increasingly vulnerable to a wide range of threats

and hazards (International Federation of Red Cross [IFRC] 2010; UN Environment Pro-

gram [UNEP] and UN-Habitat 2009). For example, in 2018 Cape Town (South Africa)

became the first major city to risk running out of potable water. Other cities that are

currently in water crisis include Beijing (China) and Sao Paulo (Brazil) (Wright 2018;

Leahy 2018). This vulnerability to risk means that cities play a critical role in enhancing

the prospects of humanity through managing various global threats, including climate

change.

As noted by Leffel and Acuto (2018), cities are also increasingly considered pivotal to

different multilateral agendas that are designed to shape the world’s future. Bulkeley

et al. (2014) note that climate politics is not limited to international and national for-

ums, and that cities are an important force in pursuing climate governance in their

own right. Since the establishment of Local Agenda 21, city governments worldwide

have contributed to developing new institutional arrangements for sustainable urban

development, and ‘continue to do so as [ …] evidenced by the recently established “Glo-

bal Parliament of Mayors”’ (Raven et al. 2019, p. 259). Additionally, the 21st Conference

of the Parties [COP21] in Paris (2015) also witnessed the massive presence of over 400

city mayors and a significant number of side events specifically concentrating on cities

(Tollin 2015). Such activities have demonstrated that cities can play a crucial role in de-

veloping and implementing innovative solutions to mitigate threats arising from climate

change locally and globally (Hale 2016). Given that cities are ‘open, complex, dynamic

systems with a global reach’ (Bai et al. 2018, p. 25), their responses to climate change

challenges vary. Cities not only experience climate threats in different ways, but also
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‘have historically organised infrastructure provision that may differ and a variable cap-

acity at an urban scale to respond to the emerging pressures’ (Hodson and Marvin

2010, p. 481). Accordingly, the contextual realities of urban places may contribute to

developing ‘a highly variegated “landscape” of supporting and hindering forces’ that

affect their responses to climate change (Coenen et al. 2012, p. 971).

Moreover, cities are considered particularly critical places for the emergence and

unfolding of sustainability transitions and associated system innovations driven by ex-

perimentation (Loorbach and Shiroyama 2016; Fuenfschilling et al. 2019; Frantzeskaki

et al. 2017; Moore et al. 2018). In this context, a new form of city leadership has devel-

oped that favours ‘experimentation’ as a new approach of city governance (Boyd and

Ghosh 2013, p. 926; Laakso et al. 2017;McGuirk et al. 2015; Bulkeley and Broto 2013).

At a general level, it refers to a variety of responses occurring within metropolitan loca-

tions in the form of ‘purposive interventions designed to respond to the imperative for

climate change responses in the city, and with more or less explicit attempts to

innovate, learn or gain experience’ (Bulkeley and Broto 2013, p. 362). In spite of its

popularity, there is a lack of consensus and analytical precision on the definition of ‘ex-

perimentation’ giving way to considerable interpretative flexibility across different lit-

erature and disciplines (see below).

This paper is particularly concerned with the nature of these experiments becoming

increasingly international given that more cities are formalising cross-boundary collab-

orations with different peers and global actors to accelerate their experimental ap-

proaches. International city networks such the C40 Climate Leadership Group (C40)

have supported the implementation of approximately 14,000 pilot climate actions

within cities since 2011. Such networks are currently considered fundamental platforms

for addressing climate change at local levels and coordinating distributed actions

around the world. Scholars have noted that the C40 is an efficient platform to ‘scale up’

pilot climate projects into city-wide schemes (Kronsell and Mukhtar-Landgren 2018;

Heijden 2016). There has been mention in research of the networked character of many

experiments (Evans et al. 2016). Existing studies have also highlighted the importance

of city networks, such as C40, as venues for socialisation, policy learning and collabor-

ation between member cities to support the delivery of experiments (Lee and van de

Meene 2012; Lee 2019). However, there exists little research engaging with more funda-

mental questions of how city networks condition and leverage urban experimentation -

beyond the aspect of facilitating mutual learning and collaboration between cities. A re-

cent study by Heikkinen et al. (2019), which evaluates anticipated changes in climate

change adaptation and mitigation strategies of C40 cities, also questions the role that

city networks can play in the implementation of climate experiments. While city net-

works are gaining momentum and influence, this lack of research on the more general-

ised role of city networks in experimentation constitutes a critical gap in the literature

(Smeds and Acuto 2018).

To address this research gap, this paper investigates the following two research ques-

tions: (1) What is the nature of urban experiments in city networks? (2) What is the

role of city networks in conditioning and leveraging urban experiments? Based on re-

search on sustainability transitions, this paper derives an analytical model to illustrate

the nature of urban experiments and the role of city networks in leveraging such exper-

iments. The analytical model will then be piloted to assess the case study of C40’s
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Climate Positive Development Good Practice Guide. Our review of this guide as the

first step in the case-study investigation provides critical insights of experiments driven

by city networks.

Experimentation in the context of sustainability transitions and city networks
The concept of experimentation is one of the central concepts examined in the litera-

ture on sustainability transitions, which ‘investigates transformations towards sustain-

able socio-technical systems’ (Sengers et al. 2019, p. 153). Based on the existing body of

sustainability transitions literature, the following sub-section 2.1 discusses the back-

ground of urban experimentation regarding its varieties, potential outputs and looking

‘beyond experimentation’. Next, sub-section 2.2 reviews the literature on experimenta-

tion and city networks. This section concludes by outlining an analytical framework

that helps to understand experimentation within city networks for sustainability

transitions.

Experimentation in sustainability transitions

Varieties of experimentation

Previous research has revealed that experimentation can provide new discourses and

knowledge, and increase momentum for wider alternatives for policy, technology and

institutions (Laakso et al. 2017; Berkhout et al. 2010; Brown and Vergragt 2008). Thus,

experimentation can accelerate transformative change within sociotechnical systems

through organised processes such as networking and forging alliances, as well as

through progressing shared visions and various forms of learning, innovation and col-

laboration (Berkhout et al. 2010; Nevens et al. 2013). Within the sustainability transi-

tions literature, experimentation is considered to exist in different forms, including

niche experiments (Smith and Raven 2012; Hoogma et al. 2002; Weber et al. 1999);

bounded sociotechnical experiments (Vergragt and Brown 2007; Brown et al. 2003);

transition experiments (Bosch and Rotmans 2008; Bosch 2010); grassroots experiments

(Seyfang and Smith 2007; Hopkins 2008); and sustainability experiments (Berkhout

et al. 2009; Wieczorek et al. 2015). Each type of experimentation departs from a differ-

ent theoretical foundation, definition, normative orientation, and analytical emphasis,

and considers different key actors (see Sengers et al. 2019) adding to considerable inter-

pretative variety. A recent review by Ansell and Bartenberger (2016) across a range of

disciplines arrives at a pragmatic typology of experimentalism.

Given that the ‘type of experiment deployed depends on the particular purpose,

which in turn often depends on what is problematic and on pre-analytic values and vi-

sions’ (Ansell and Bartenberger 2016, p. 65), it is critical to understand the key values,

attitudes and purposes of experimentation, and these three factors can be summarised

as the ‘logics of experimentation’: controlled experimentation, Darwinian experimenta-

tion and generative experimentation. Controlled experimentation endeavours to under-

stand causality, and thus focuses on carefully controlling different factors that may

affect experimental outcomes. Darwinian experimentation aims to enhance systemic

innovation through increasing variation. Generative experimentation seeks to create

new solution concepts by iteratively and adaptively refining these concepts. These three

experimental logics have different uses within different contexts based on their specific
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characteristics. Given that environmental problem solving frequently has multiple objec-

tives, it is possible to combine these three experimental logics to enrich the strategy of ex-

perimentation. In addition, it is critical to understand that these three experimental logics

‘imply the intention to learn from some intervention’ (Ansell and Bartenberger 2016, p.

70). In this sense, learning processes within experimentation can be either epistemic or

political or a combination of these two learning types. Ansell and Bartenberger (2016, p.

70) explain epistemic and political learning as follows: epistemic learning is ‘learning that

expands or refines our scientific knowledge of the world—both of the natural world and

the social world’, and ‘political learning is learning that leads stakeholders to alter their

preferences, goals, frames, and commitments’. Table 1 outlines the key attributes of the

three logics of experimentation following Ansell and Bartenberger (2016):

Further, it is apparent that there is a strong link between Darwinian and gen-

erative logics of experimentation and evolutionary processes of change (Sotarauta

and Srinivas 2006). That is, Darwinian experimentation is closely linked with the

processes of variation and selection. Ansell and Bartenberger (2016, p. 67) note

that the principal value of Darwinian experimentation derives from the idea that

‘successful new traits and adaptation to new environments may arise from many

trials’. Accordingly, via the production of variation through different trials and

the examination which of these trials are successful based on certain specific

criteria (which relate to the selection process), there will be more chances to pro-

duce new and innovative ideas and efficiently filter out trials that are unsuccess-

ful (Ansell and Bartenberger 2016). Additionally, generative experimentation is

linked to the processes of selection and retention. That is, generative experimen-

tation selects to design and re-design only one experiment at a time through ac-

cumulated experience and knowledge until that experiment works successfully

(Stoker and John 2009). Therefore, it is recognised that generative experimenta-

tion ‘envisions a continuous iterative process of refinement’ to retain the best

practice and achieve the most successful outcome (Ansell and Bartenberger 2016,

p. 70).

Table 1 Comparison of three logics of experimentation

Controlled
experimentation

Darwinian experimentation Generative experimentation

Characteristics -Search for valid
inferences about
cause and effect
-Setting controlled
as much as possible
-Findings aim for
external validity
-Deductive

-Oriented towards variation
through many trials
-Identifies ‘best practices’
but also expects many failures
-Variation more important
than control
-Inductive

-Iterative refinement of
prototype with goal of ‘success’
-Discovery and design of new
solutions
-‘Success’ often depends on
meeting stakeholder expectations
-Abductive

Allowance for failure High (researcher
should not influence
outcome)

Very high (few variations
will be successful)

Low (researcher should strive
for success)

Innovations vs. routine Both Both Innovations

Observational vs.
interventional

Intervention at the
beginning

More observational than
interventional

Continuous improvement of
intervention

Examples -Randomised control
trials
-Natural and quasi-
experiments

-Parallel experimentation
and benchmarking
-Rapid experimentation
-Simulation experiments

-Design experiments
-Exploratory pilot projects
-Problem-driven iterative
adaptation

Source: Ansell and Bartenberger (2016, p. 70)
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Outputs of experimentation

Experimentation can contribute in critical approaches to governance, either through

discovering interventions for resolving problems and progressing new practices or

through discovering ways for learning about the effects of (small-scale) interventions

for developing (larger-scale) interventions (Kivimaa et al. 2017). To better understand

the contribution of experimentation to governance, it is essential to investigate the po-

tential outputs of experimentation. Outputs are generated directly from experiments,

and these outputs can come in the form of the introduction of a new service or tech-

nology (Brown and Vergragt 2008) or in the form of new knowledge about how things

work in the real world (Kivimaa et al. 2017, p. 18).

Based on a systematic review of the literature on experiments in climate governance,

Kivimaa et al. (2017) recently identified six types of potential outputs from experimen-

tation related to climate governance. First, they identified changed discourse, which re-

fers to new visions or the integration of formerly isolated perspectives. Second, they

identified new technology, such as solar water heating or biogas and ceiling insulation.

Third, they identified change to the built environment or infrastructure, which refers to

change in land-use planning or new low-carbon infrastructure. Fourth, they identify

policy and institutional change, which refers to the implementation of new planning

practices for improving energy-efficient and eco-efficient construction and the exist-

ence of new actors in policymaking at different levels of governance, including the

local, municipal and regional. Fifth, they identified new business practices that encour-

age the development of renewable energy or transport. Sixth, they identified new cus-

tomer/citizen practices, that enhance citizen engagement and the emergence of

alternative communities (Kivimaa et al. 2017, p. 22). Given these potential outputs,

Kivimaa et al. (2017) argue that experiments in climate governance could enable system

transitions, including changes related to governance, politics and policy.

Beyond experimentation

Despite the burgeoning literature on experimentation and urban sustainability transi-

tions, ‘little is known [about] how the direct outputs of experiments can be reproduced

and embedded to achieve significant impact’ (Turnheim et al. 2018, p. 5). Recent schol-

arship also suggests that if ‘experimenting is a new means of conceiving of and doing

climate governance, then we also expect it to have outcomes beyond the moment of ex-

perimentation’ (Turnheim et al. 2018, p. 216). Thus, research is required to ‘better en-

gage with and understand processes of post-experimentation as existing notions of

‘scaling experiments and innovation’ are too unidirectional and poorly aligned with the

network ontology of contemporary urbanism’ (Davidson et al. 2019, p. 12).

Turnheim et al. (2018) argue that to investigate the ‘beyond’ of experimentation,

which refers to the potential influence and embeddedness of experimentation, there are

three key dimensions to consider: the temporal dimension, the spatial dimension and

the evaluative dimension. In relation to the temporal dimension, city experiments

should have a long-term life and create deep alterations or broader implications; for ex-

ample, the creation of new hypotheses, learning or concepts; the progression of new de-

velopment paths; the formation of new networks and alliances (Turnheim et al. 2018).

Regarding the spatial dimension, there is a need to sustain experiments and their
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outputs across various spaces and scales. This means that the expectations and nature

of experiments should be generic, their outputs should be mobile and transferrable to

ensure they will contribute to the creation of transformative change (Turnheim et al.

2018). For the evaluative dimension, it is critical to assess an experiment’s value prop-

osition and metrics (e.g. in relation to its relevance, effectiveness or efficiency) and

whether the experiment can be scaled up or whether its outputs can be transformed to

outcomes that will contribute to long-term climate change mitigation and adaptation

(Turnheim et al. 2018).

The debate on ‘beyond experimentation’ has also drawn attention to the relationship

between experimentation and institutional change. As sustainability transitions are gen-

erally considered to refer to the processes of institutional change (Geels 2004;

Fuenfschilling and Binz 2018), many transition researchers (e.g., Kemp et al. 1998;

Hoogma et al. 2002; Seyfang and Smith 2007; Smith and Raven 2012) claim that experi-

mentation is a means of inducing change that can potentially lead to a system’s funda-

mental transformation. Previous research highlights that ‘experimentation and

institutions are closely interlinked’ (Fuenfschilling et al. 2019, p. 225). That is, institu-

tional settings determine the form and degree of experimentation, which in turn influ-

ence the potential space for change and innovation. For example, Raven et al. (2019)

evaluate smart-city initiatives of three cities, one in Germany, one in the Netherlands

and one in China to understand how the respective cognitive, normative and regulative

institutional arrangements influence these experiments. Their results indicate that the

institutional context of each city is unique, and hence generates discrepant versions of

smart-city developments. Notably, these researchers also highlight that national policy

programmes and governance approaches have a strong effect on smart-city initiative is

designed at the city level.

Conversely, experimentation also affect institutions. As suggested by Fuenfschilling

et al. (2019), experimentation can serve as a pathway for establishing the pertinent in-

stitutional environment for new actors, new narratives and new practices. Experimenta-

tion can ‘shift informal institutions into the direction of risk-rich spaces for trialling

new solutions and altering practice and design elements of dominant solutions’

(Fuenfschilling et al. 2019, p. 225), and thus can contribute significantly to facilitating

change and innovation. An interesting example is found in Parks (2019), who analyses

smart-city experiments in the field of building-energy utilisation in Malmo, Sweden.

The study’s findings indicate that smart-city technologies have the potential to reshape

urban governance, particularly through restructuring the relationship between different

actors involved in these technologies, including developers, energy utilities and city

authorities.

While previous studies have suggested that experimentation has the potential to be-

come a mode of governance enabling urban sustainability transitions, Fuenfschilling

et al. (2019, p. 225) argue that it is critical to ‘position urban experimentalism and gov-

ernance experimentation in a multi-level governance context’ that supports the moni-

toring, evaluation and translation of new learnings generated from local experiments

beyond its jurisdictional contexts. Networked or supra-urban governance structures

support the (de-)institutionalisation of experiments and act as a backbone that orches-

trates and monitors local experimentation. Consequently, further research is needed to

gain better understanding of the role of city networks such as the C40 and 100RC and
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whether they can fulfil a similar role as supra-national bodies such as the European

Union in monitoring and institutionalising experimentation (Fuenfschilling et al. 2019).

Experimentation and city networks

Why experimentation has evolved in urban climate governance?

Also beyond the sustainability transitions field, existing literature on polycentric gov-

ernance (Jordan et al. 2015) and urban climate governance (Bulkeley et al. 2014) has

demonstrated the limited capacity of conventional national and transnational govern-

ance structures to resolve complex global problems such as climate change, even after

important international agreements such as the Paris Climate Agreement acknowledging

there are no given ready-made policy solutions for addressing climate change (Conklin

2006; Bulkeley and Betsill 2005; Partzsch 2017). Instead, ‘governing by experiment’ has

emerged as a potential approach for tackling climate change threats (Bulkeley and Broto

2013). It advocates the idea that small-scale trials of policies, technologies or participatory

techniques that are subject to real-world contextual conditions can generate useful infor-

mation and innovative ways of policy learning (Heilmann 2008; Bruijne et al. 2010; Bos

and Brown 2012; Sabel and Zeitlin 2012; Laakso et al. 2017). Simultaneously, it favours

the scaling up of successful bottom-up ideas, initiatives and actions (Ceschin 2014; Laakso

et al. 2017). Notably, it highlights the increasing importance of citizen participation and

processes of democratic engagement and involvement, and the considerable contribution

of social media and new digital tools to enabling prompt bottom-up change (Laakso et al.

2017).

Networked city experimentation

Specifically, Hoffmann (2011) has proposed to conceive networked urban climate ac-

tion as a form of governance experimentation. Similarly, Smeds and Acuto (2018, p.

551) argue that city networks are crucial to urban climate action because these net-

works ‘have facilitated experimentation and raised the level of ambition among cities

learning from and competing with each other with regard to the deployment of low-

carbon technologies and policies’. In the context of urban climate governance, socio-

technical experiments and governance experiments are identified as two major concep-

tual strands of experimentation (Smeds and Acuto 2018). While the strand of

sociotechnical experiments aims to test new material interventions within urban socio-

technical systems, the strand of governance experiments focuses on developing new ap-

proaches for governing these systems (Bulkeley and Broto 2013; Sengers et al. 2019;

Bos and Brown 2012). For example, in the transport sector, a sociotechnical experiment

can be highly practical (e.g., a bike-sharing scheme), and a governance experiment can

potentially empower a city’s mayor to initiate new modes of transport.

Moreover, a city network provides a critical context for facilitating and scaling up

pilot climate experiments into city-wide schemes (Kronsell and Mukhtar-Landgren

2018; Heijden 2016). Broto and Bulkeley (2013) surveyed 100 cities worldwide, finding

that city network membership is a more significant determinant of the number of cli-

mate experiments being conducted in a city than are other attributes such as gross do-

mestic product per capita or population. Despite this interesting finding, research on
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the role of city networks in urban experimentation is relatively absent in the contem-

porary literature.

Given that city networks place great emphasis on the significance of transnational al-

liances and strategic implementation, municipalities have engaged in new entrepreneur-

ial and public–private partnerships with non-municipal actors, including the World

Bank, the UN and the EU (Haselmayer 2018; Acuto 2016). While city networks grow

stably in relation to number and variety, Acuto and Rayner (2016) and Smeds and

Acuto (2018) report that the diversity of networked actors involved in experimentation

extends well outside city chambers.

The practice of orchestration in city networks

To understand the nature and geographies of networked urban governance and global

city networks, increased research attention has been directed towards investigating or-

chestration. This refers to an ungoverned set of relationships working around a com-

mon goal (Gordon and Johnson 2017). That is, as suggested by Abbott et al. (2015),

orchestration is a form of indirect governance defined by the weakened relationship be-

tween governor and governed—the orchestrator works via an intermediary for govern-

ing a target audience. This is a mode of indirect governance that is well tailored to the

field of global urban climate governance because it ‘helps to capture the different fre-

quencies of power that operate as actors of various sorts seek to produce transnation-

ally coordinated urban climate governance activities and efforts’ (Gordon and Johnson

2017, p. 695; Bulkeley and Kern 2009; Allen 2010; Bulkeley 2012).

Gordon and Johnson (2017) identify three distinct modes of orchestration within

the field of urban climate governance (specifically city networks): complementary,

coordinating and emergent. Complementary orchestration advocates a politics of

inclusion, representation and conformity that occurs within formal practices and

rules of nation states in a multilateral regime. Coordinating orchestration refers to

a politics of authority, contestation and legitimation occurring alongside or outside

the multilateral regime. Emergent orchestration refers to subterranean politics of

social expectation, structural domination and identity formation. Emergent orches-

tration illustrates itself within practices, norms and metrics which render cities

comparable, observable and governable (Gordon and Johnson 2017). Table 2 pre-

sents Gordon and Johnson’s (2017, p. 703) example of how the three modes of or-

chestration work in practice.

Table 2 Three modes of orchestration

Orchestration
mode

Orchestrator Intermediary Logic Objectives

Complementary UNFCCC Secretariat,
UNSG, EU Commission

IPCC, ICLEI, Green
Climate Fund

Inclusion, Participation Bolster regime capacity
and legitimacy

Coordinating Bloomberg
Philanthropies,
Individual cities

C40, CDP, cCR Autonomy, Recognition,
Enhancing capacity

Augment governance
capacity and political
capital

Emergent Siemens, World Bank ISO, GHG Protocol
for Cities, City
Credit Ratings

Competitive standing,
Development,
Trustworthiness

Enhance return on
investment and impact
of capital investments

Source: Gordon and Johnson (2017, p. 703)
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This typology provides a useful starting point to critically assessing the engagement

of cities and different actors in global climate governance. In detail, different kinds of

orchestration that rely on different logics of acquiescence will be oriented towards dif-

ferent audiences, and will thus deliver different types of governance outcomes. Accord-

ingly, orchestration is situated ‘at the intersection of experimentation and systemic

effects’ (Gordon and Johnson 2017, p. 707), and potential platforms identified with dif-

ferent orchestrators, intermediaries and targets can facilitate the upscale of urban ex-

periments. However, it is crucial to further progress the research around orchestration

to identify whether different orchestrators and intermediaries can create new means of

power and political control (Gordon and Johnson 2017).

Understanding experimentation within city networks for sustainability transitions

Our analytical model, which synthesises the above perspectives, is structured with three

key steps as illustrated in Fig. 1.

The following section explains the application of the three steps of the proposed

model.

Step 1: city experiments

Step 1 investigates the logics of the experimentation employed in city networks through

controlled experimentation, Darwinian experimentation and generative experimenta-

tion, and then identifies their links to different processes of the evolution of experimen-

tation, which are variation, selection and retention (Sotarauta and Srinivas 2006).

Step 2: how city networks relate to experiments?

Step 2 focuses on investigating whether city networks facilitate the process of selection

and retention of experimentation via potential platforms identified through the concep-

tual lens of orchestration as presented in sub-section 3.3.

Step 3: leveraging of a local action into a global network

Step 3 elicits an understanding of potential outputs from experimentation in city net-

works. These outputs are changed discourse, new technology, built-environment

change, policy and institutional change, new business practices, and new consumer/citi-

zen practices (Kivimaa et al. 2017).

Methodology
With the aim of illustrating the nature of experiments driven by city networks, this

study adopts a qualitative research methodology that employs the case-study approach.

As noted by Baxter and Jack (2008, p. 544), a case-study approach ‘facilitates

Fig. 1 An analytical model for understanding experimentation within city networks
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exploration of a phenomenon within its context using a variety of data sources’. This

methodology ensures that the researched subject is investigated through various lenses,

thus providing a holistic approach to understanding different aspects of the case (Punch

2013; Bryman 2012).

In consideration of multiple forms of a case-study approach, a critical case study is

selected for application in this paper. Given that a critical case study is designed to

understand the strategic importance related to a general issue or problem (Yin 2014),

this method is appropriate for exploring the experience of cities participating in city

networks in relation to the design and implementation of urban experimentation. This

research selected the case study of the Climate Positive Development Program of the

C40 network because this network is considered one of the most significant global city

climate networks worldwide (Davidson and Gleeson 2015).

The C40 was established in 2005 with the initial membership of 18 cities, and this

network grew to 96 affiliated cities in 2019. Before the establishment of the C40, al-

though cities had the ability to address climate change threats, their capacities were

limited by poor knowledge exchange and coordination (Acuto 2013, p. 840). With the

formation of the C40, Acuto (2013) indicated that this network articulates climate

change as an urban-driven question for the first time. The C40 ‘moved beyond trad-

itional international relations and developed ‘network diplomacy’ to provide cities with

the capacity to participate in global governance discourse (Heine 2008; Davidson and

Gleeson 2015, p. 235). The network contributes significantly to facilitating ‘the ex-

change of governance-related knowledge and resources among members to solve

governance-related problems’, and thus allow city members to learn, collaborate and

socialise (Leffel and Acuto 2018, p. 2; see also Lee 2013). The C40 is also considered as

central to the design and implementation of different climate experiments in cities

around the world (Smeds and Acuto 2018).

To complement and deepen the efficiency of the network, the C40 has designed a

range of programmes to ensure that cities can access to diverse range of support services

to more effectively deliver city climate action. Currently, the C40 has 16 programmes with

different experiments, ranging from ‘localized direct support, to improved access to data,

to broad-based partnered efforts around finance, city diplomacy, and inclusive climate ac-

tion’ (C40 2020, p. 1). The Climate Positive Development Program, which is an initiative

launched by C40 cities in partnership with the US Green Building Council and the Clin-

ton Climate Initiative in 2009 supports the development of low-carbon projects for ad-

dressing the operational (versus embodied) carbon emissions associated with

transportation, energy and waste (C40 2016). Currently, the program has 18 projects, 13

of which are operating in C40 cities. Together, these projects are expected to reduce the

emissions impact for approximately one million residents (C40 2013). Moreover, the 18

projects on six continents, ‘supported by local governments and property developers, will

demonstrate Climate Positive strategies, setting a compelling environmental and eco-

nomic example for cities to follow’ (US Green Building Council 2020, p. 1). With this

scope and ambition, the Climate Positive Development Program (and its associated exper-

iments) is considered as ‘a groundbreaking global’ initiative of the C40, and thus is worth

investigating for the purpose of this research (C40 2013, p. 1).

To investigate the nature of experiments under the Climate Positive Development

Program and the role of C40 to these experiments, this study conducts a document
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analysis in which empirical data are obtained from C40 documents that are publicly ac-

cessible for research purposes. Given that this research is illustrative, and aims to apply

the developed analytical model, documentary data derived from C40’s publications is

deemed as the most relevant, valuable and stable sources of evidence to address the

study’s purposes.

This research focuses on reviewing the Good Practice Guide that reports the progress

of the Climate Positive Development Program. In detail, the C40 has published a series

of Good Practice Guides that outline the critical benefits of a specific climate action,

and successful approaches and strategies for cities to implement or efficiently scale up

that action (C40 2016). These Good Practice Guides are developed on the basis of ex-

perience of C40 cities, and are considered valid and important sources of knowledge

not only for C40 members but also for other cities around the world (C40 2016). With

the release of the Good Practice Guides, the C40 has identified 100 practical and suc-

cessful climate solutions implemented within member cities worldwide of different

geography, size and stage of development (C40 2019). In the C40’s guides, a ‘good prac-

tice’ is considered an effective climate action ‘leading to better economic, social, and

environmental outcomes for cities’ (C40 2016, p. 9).

The Climate Positive Development Good Practice Guide has selected and showcased

the success stories of four most ambitious low-carbon projects under the program,

which include the projects of Royal Seaport (Stockholm), Elephant & Castle (London),

Barangaroo South (Sydney), Mahindra World City (Jaipur) (C40 2016). These four pro-

jects were selected by the C40 as good practices as they met the following criteria: set

ambitious goals and utilise holistic planning; create policy and regulatory frameworks

to stimulate Climate Positive development in regeneration projects; utilise procurement

powers to promote Climate Positive transformation of industrial areas; create sector

plans to guide Climate Positive development of mixed-use areas; and maximise the po-

tential of Climate Positive private-public partnerships (C40 2016).

Thus, reviewing these selected cases is likely to generate understandings of how these

climate experiments are contributing to emissions reduction and climate change miti-

gation, as well as how potential outputs of experiments driven by city networks might

look like in reality. Further, in the Climate Positive Development Good Practice Guide,

the information about the four best model projects is structured under the following

four key subheadings: ‘Summary’, ‘Results’, ‘Reasons for success’ and ‘When/why might

a city adopt an approach like this’.

Given that the data are collected via desk research, document analysis is adopted as

the principal technique for analysing data in this study (Bowen 2009). This method is

generally considered as a highly applicable approach for qualitative case study research

(Bowen 2009). In detail, document analysis involves the iterative process of ‘skimming

(superficial examination), reading (thorough examination), and interpretation’ of rele-

vant documents (Bowen 2009, p. 32), from that the researcher can ‘uncover meaning,

develop understanding, and discover insights relevant to the research problem’

(Merriam 2009, p. 118).

As our proposed analytical model comprises three key steps as ‘Step 1: City experi-

ment’, ‘Step 2: How city networks relate to experiments?’, ‘Step 3: Leveraging of a local

action into a global network’, we searched for exact key words or close synonyms that

represent key components of each step, as illustrated in the following Table 3.
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Subsequently, we performed a careful read of four projects’ descriptions, their good

practice approaches, the Climate Development Program background discussion and

other sections that have content aligned with or demonstrated obvious grasp of the def-

inition of key components of each step proposed within our analytical model. Finally,

we have synthesised all findings drawn from the process of content analysis to identify

similarities and differences between four projects presented in the Climate Positive De-

velopment Good Practice Guide and address the proposed research questions. Our case

study analysis is exploratory as it aims to illustrate the developed analytical model and

to reveal early insights into the nature of experiments driven by city networks. The ap-

proach is based on document analyses, which necessarily has limitations regarding the

scope and depth of the case study. Due to practical constraints and limited resources

we were not in a position to carry out in-depth investigations into the four case cities

distributed across four countries. Therefore, future research would benefit from on-site

observations and interviews with key stakeholders – in public, private and civic sectors

- to incorporate contextual and tacit insights on the reviewed experiments.

Review of Climate Positive Development Good Practice Guide against
proposed model for understanding experimentation in city networks
Royal Seaport (Stockholm, Sweden)

This project, which began in 2010, aims to transform the old industrial port area of

Stockholm into a modern city environment for businesses and residents. The project

demonstrates the commitment of Stockholm to sustainability, with a target to become

fossil-fuel free by 2030, and is expected to accommodate 35,000 workplaces and 12,000

apartments with recreational spaces by completion.

The local governance context of Stockholm is characterised by three tiers of govern-

ment: the Stockholm County Council (the regional government), the City Council

(which governs the municipality City of Stockholm) and 14 district councils. While the

regional government (the Stockholm County Council) oversees common-interest mat-

ters such as healthcare, public transport and regional development, the City Council is

responsible for decision making, and the provision of various municipal services (in-

cluding schools, housing or leisure activities) in the City of Stockholm, and the 14

Table 3 Key words used for content analysis of the Climate Positive Development Good Practice
Guide

Step of the analytical model Key component of
step

Key words for ‘search and find’

Step 1: City experiment Logics of experiment - Controlled logics: ‘control’, ‘cause’, ‘effect’, ‘causality’,
‘controlling factors’, ‘high failure allowance’.

- Darwinian logics: ‘variation’, ‘trial’, ‘best practice’, ‘high
failure allowance’

- Generative logics: ‘success’, ‘innovation’, ‘new solution’,
‘low failure allowance.

Stage of experiment ‘variation’, ‘selection’, ‘retention’, ‘best practice’

Step 2: How city networks relate
to experiments?

Role of city network ‘coordinate’, ‘recognise’, ‘actor’, ‘role’, ‘participation’,
‘networking’, ‘partnership’, ‘C40’

Step 3: Leveraging of a local
action into a global network

Output of experiment ‘result’, ‘outcome’, ‘output’, ‘new technology’, ‘new
infrastructure’, ‘new policy’, ‘new business practice’,
‘new citizen practice’
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district councils govern their own respective geographic areas and deal with local regu-

lation matters. Notably, a decentralised decision-making model is employed in

Stockholm to ensure that the development of the city is aligned with the needs and de-

sires of its residents. This means that Stockholm citizens can participate in, and con-

tribute their opinions to, the decision-making process in relation to new policies or

new infrastructure and services (City of Stockholm 2014).

Elephant & Castle (London, United Kingdom)

The regeneration of the Elephant & Castle site in London began in 2007, and took a

significant step forward in 2013 when the Elephant Park Masterplan, which was pre-

pared by Lendlease, received outline-planning permission. The project has attained the

second stage of recognition within its progress to become climate positive with a reduc-

tion of approximately 10,000 tCO2e annually.

In the unitary country of the United Kingdom, the city governance of London is com-

posed of two tiers: The Greater London Authority (the city-wide metropolitan govern-

ment) and 33 local authorities. While the Greater London Authority is responsible for

governing London and providing strategic plans and policies, 33 smaller authorities

play a critical role in delivering local services, including local roads, planning regulation

and social services (Nguyen et al. 2018).

Barangaroo south (Sydney, Australia)

With the aim of transforming the western edge of Sydney’s central business district into

a modern financial-services hub, the Barangaroo South project will accommodate more

than 500,000 m2 of residential and commercial space. This development endeavours to

implement energy-efficient design through the utilisation of renewable and low-carbon

energy and precinct-wide infrastructure for water, cooling, power and waste manage-

ment to deliver greater economies and efficiencies of scale. To date, 99% of construc-

tion waste of this development is being recycled and the Green Building Council of

Australia has awarded all three commercial office towers in Barangaroo South with a 6

Star Green Star Office Design rating.

In the federation model of government of Australia, there are two tiers of governance

in Sydney: the Government of New South Wales (the state government) and the City

of Sydney (the local council). While the state government is responsible for metropol-

itan planning, public housing and services such as transport and healthcare, the local

government is in charge of local policies and planning regulations, as well as local ser-

vices, including road maintenance and drainage (City of Sydney 2017).

Mahindra World City (Jaipur, India)

This project, which is a public–private partnership between the Rajasthan State Indus-

trial Development and Investment Corporation and the Mahindra Group, aims to de-

liver a modern business city that will be a workplace and home to more than 300,000

people. The project is expected to have a net impact of cutting more than 60,000

tCO2e annually. Additionally, the plans for the Mahindra World City endeavour to im-

plement energy-efficiency strategies via the utilisation of renewable energy (e.g., solar)
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and sustainable transport strategies with the promotion of public and non-motorised

modes of transport.

India is a federal republic, and the governance of Jaipur is composed of two tier: the

State Government of Rajasthan (the state government) and the Jaipur Municipal

Corporation (the municipal government). While the state government oversees key

matters for the Indian state of Rajasthan (including Jaipur) such as healthcare, lands

and taxation, the Jaipur Municipal Corporation is responsible for implementing admin-

istrative duties and maintaining the civic infrastructure of Jaipur. Additionally, under

the Jaipur Municipal Corporation, the Jaipur Development Authority is established as a

fundamental government agency that manages the planning and development of Jaipur

(Jaipur Municipal Corporation 2008).

Analysis of four best model projects in relation to experimentation

Step 1: city experiments

In relation to experimentation logics, neither of the four selected experiments imple-

ment controlled experimentation logics because these projects are not set-up to investi-

gate causality and are not implemented in tightly controlled environments.

Notably, under the Climate Positive Development Program, there are 18 projects sim-

ultaneously implemented across six continents to reduce greenhouse gas emissions

through a variety of innovative initiatives (e.g., constructing highly efficient buildings,

promoting renewable energy and the use of waste as a resource, and providing low-

carbon mass transit solutions and more green spaces). In this sense, the implementa-

tion of collective, distributed yet parallel experimentation of those 18 projects under

the Climate Positive Development Program in different countries demonstrates the em-

phasis on variation of climate experiments within the programme. From these 18 pro-

jects, via the Good Practice Guides, the C40 network generates a portfolio for its

member cities of fit-for-purpose best practices using the four model projects discussed

above. The variation of climate experiment projects and the selection of best practices

substantiate the employment of a Darwinian experimentation logics in the Climate

Positive Development Program.

In addition, it is acknowledged that all four best practice projects (Royal Seaport,

Elephant & Castle, Bangaroo South and Mahindra World City) are single design ex-

periments aiming to elaborate new and innovative solutions to existing problems

with a goal of success. For example, with the aim of successfully achieving energy

efficiency, the solution for Elephant & Castle is particularly innovative because it

will construct a highly efficient on-site combined heat and power system to con-

nect all buildings to heat networks, and the project will also use ‘grid-injected bio-

methane as carbon offset’ (C40 2016, p. 12). In addition, with the similar goal as

the Elephant & Castle, in the Barangaroo South project, ‘innovative green leases

are being utilised with commercial tenants to encourage and reward more sustain-

able operation of their buildings’ (C40 2016, p. 13). The logic of experimentation

applied by these four selected best practices is best described as generative experi-

mentation. Thus, the C40 network is implementing a combination of Darwinian

and generative experimentation through its city members under the Climate Posi-

tive Development Program.
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Moreover, in consideration of different evolution processes of urban experimentation,

through the implementation of the 18 projects discussed above, it is clear that experi-

ments in the Climate Positive Development Program have already passed the variation

stage. The development of these projects is guided by the Climate Positive Framework

in which development partners earn climate positive credits when reducing emissions

within the local community or capturing carbon on-site through the following four dif-

ferent stages of recognition: (1) Stage 1—Candidate: Project application accepted; (2)

Stage 2—Participant: Detailed plans approved; (3) Stage 3—Progress site: Development

following roadmap; (4) Stage 4—Climate positive: Project completion (C40 2016). All

these 18 projects are fully supported through four stages by the C40 network. In

addition, among these 18 projects, the C40 conducted a survey of best practices that

produce better social, economic and environmental outcomes for cities, and in the Cli-

mate Positive Development Good Practice Guide, identified four key components for

successfully delivering the programme, and the following four best model projects that

can become scalable and replicable models (on the basis of a performance-based frame-

work) for other cities around the world (C40 2016, p. 3):

� set ambitious goals and implement holistic planning (this point will be illustrated

through the example of Royal Seaport, Stockholm)

� create policy and regulatory frameworks to stimulate climate positive development

in regeneration projects (this point will be illustrated through the example of

Elephant & Castle, London)

� employ procurement powers to promote climate positive transformation of

industrial areas (this point will be illustrated through the example of Barangaroo

South, Sydney)

� maximise the potential of climate positive public–private partnerships (this point

will be illustrated through the example of Mahindra World City, Jaipur).

Therefore, with the influence of a combination of Darwinian and generative

logics of experimentation, in the three different processes of evolution of urban ex-

perimentation [variation, selection and retention], it is clear that the experiments

of Climate Positive Development Program are currently in the second stage (i.e.,

selection). Further, in each case study, the Good Practice Guides presents a section

on ‘why/when might a city adopt an approach like this’, which provides useful in-

formation for transition to the implementation of these experiments, from the se-

lection of best practices to the retention (and application) of these projects in

other cities within the network (C40 2016).

Step 2: how city networks relate to experiments?

In relation to orchestration, under the Climate Positive Development Program, partici-

pating cities (with their associated projects) have come to converge around the com-

mon goals of becoming climate positive and delivering low-carbon developments. Such

convergence has been generated in the C40 via the process of political contestation

among different actors, that is, cities such as London, Stockholm, Jaipur; philanthropic

organisations including Bloomberg Philanthropies; or nongovernmental organisations
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(NGOs) such as the US Green Building Council and the Clinton Foundation, which

have attempted to orchestrate cities towards specific climate positive actions and joint

objectives (Gordon 2013; Gordon and Johnson 2017; Gordon and Acuto 2015). With

reference to Gordon and Johnson (2017), it can be considered that for all four best

model projects situated in four of the C40 cities, the orchestration mode is ‘coordinat-

ing’, by which the C40 network is intermediary and the Bloomberg Philanthropies and

individual cities are considered orchestrators.

In the Climate Positive Development Program, the support of US Green Building

Council and the Clinton Foundation is critical to the implementation and leverage of

the climate experiment projects of the C40 city members. The C40 facilitates access to

the support of such organisations and also provides the fundamental institutional con-

text for supporting the delivery of climate positive experiments and projects within the

network. It is also important to note that as an intermediary, the C40 network plays an

important role in the processes of selecting (and potentially retaining) best practices for

participating cities in the Climate Positive Development Program through production

and dissemination of the Good Practice Guides. However, there is no publicly available

information showing whether the four best model projects have been leveraged else-

where within (or outside) the network.

Further, within each best practice of the Climate Positive Development Program, a

variety of actors from different domains and organisations are actively engaged, includ-

ing government, NGOs, private actors, partners and citizens. For example, in the case

of the Royal Seaport, the City of Stockholm, citizens and developers have been involved

in the project’s implementation from beginning. Additionally, the project of Mahindra

World City is a public–private partnership between the Rajasthan State Industrial

Development and Investment Corporation and the Mahindra Group (along with the

support of State Government of Rajasthan as a partner) (C40 2016). Likewise, the local

governments have collaborated with developers during the design and implementation

of the Elephant & Castle and Barangaroo South projects (C40 2016). The involvement

of different actors in these projects demonstrates the complex contingencies occurring

around urban experimentations in city networks.

Step 3: leveraging of a local action into a global network

In relation to the outputs of experimentation, while the four selected projects are not

completed, there are several expected outputs listed in the Good Practice Guides. For

example, the Royal Seaport project seeks to transform an old industrial port into a new

modern city with 12,000 apartments, 35,000 workplaces and spaces for recreation to

deliver a vibrant and dynamic living and workspace for both residents and businesses

(C40 2016). The project will potentially create significant changes in the built environ-

ment and infrastructure surrounding the project’s area. In addition, the project encour-

ages a high degree of citizen participation and engagement, and the Royal Seaport is

‘already an important part of city life’ that demonstrates Stockholm’s commitment to

sustainability (C40 2016, p. 10). Thus, the outputs from experimentation in the Royal

Seaport project are identified as built-environment change and new citizen practices.

For the Elephant & Castle, its Masterplan’s Energy Reduction Strategy for this project

provides new planning practices that include the most sustainable solutions to
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accommodate future developments, for example: (1)‘doubling density with zero growth

in emissions’; (2)‘ensuring efficient building design and technology to improve

insulation and air circulation—leading to significant energy savings for residents’;

(3)‘building all homes with 100% controlled, responsibly-sourced FSC [Forest Steward-

ship Council] timber’ or (4)‘implementing an extensive biodiversity strategy, which will

seek to restore nature on-site and help improve air quality’ (C40 2016, p. 12). Addition-

ally, the project also constructs ‘a highly efficient on-site Combined Heat and Power

system’ to connect buildings to heat networks, which contributes to delivering infra-

structural change in the area (C40 2016, p. 12). Therefore, outputs from experimenta-

tion in Elephant & Castle project are dedicated to policy change and infrastructural

change.

The Barangaroo South project constructs ‘precinct-wide infrastructure for power,

cooling, water and waste management’ to provide ‘greater efficiencies and economies of

scale’ (C40 2016, p. 13). Thus, the output of experimentation is identified as infrastruc-

tural change. The Mahindra World City project encourages the utilisation of renewable

energy and requires ‘at least 50% of rooftops dedicated to solar’ (C40 2016, p. 14),

which contributes to promoting the application of new energy technology. Moreover,

this project promotes new planning practices to achieve sustainable transport—demon-

strating the application of the ‘Avoid, Shift and Improve’ approach, which refers to the

improvement of the transport system’s efficiency through trip efficiency as well as ve-

hicle and fuel efficiency—and the promotion of public and non-motorised modes of

transport to reduce ‘the overall CO2 impact from transport on-site’ (C40 2016, p. 14).

Consequently, outputs from experimentation in the Mahindra World City project are

dedicated to new technology and policy change.

Discussion and conclusion
Urban climate governance has emerged in response to the significant and alarming

phenomenon of global climate change. This new form of governance encourages urban

experimentation, and this is increasingly international as cities become more connected

to different peers and international actors, including city networks. Scholars observe

that global city networks such as the C40 are effective platforms for transforming and

scaling up pilot experiments into city-wide schemes (Kronsell and Mukhtar-Landgren

2018). While these networks are gaining influence, little research is engaged with more

fundamental questions of how city networks condition and leverage urban experimen-

tation - beyond the aspect of facilitating mutual learning and collaboration between cit-

ies (i.e. Lee and van de Meene 2012; Lee 2019). Our paper has contributed to

investigate urban experimentation within city networks, and how these networks are in

turn conditioning and leveraging urban experiments. A review of the Climate Positive

Development Good Practice Guide of the C40 network has provided preliminary yet in-

teresting insights in this regard. We have identified similarities and differences of four

selected good practices and summarised these findings in Table 4.

On a more general level, the review of the Climate Positive Development Good Prac-

tice Guide yielded the following answers and insights vis-à-vis the stated research ques-

tions. First, the review has provided a more specific understanding of the nature of

experiments in the C40 network. That is, we have demonstrated that the C40 network

is infusing a combination of Darwinian and generative experimentation logics into its
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city members, which encourages variation in local climate actions and the generation

of new and innovative climate solutions. In addition, we have found that the implemen-

tation of the four best model projects has passed the stage of ‘variation’, is currently in

the ‘selection’ stage, and is moving towards the ‘retention’ phase in the foreseeable

future.

Second, our empirical work has also elucidated the role of city networks in condition-

ing urban experiments. That is, under the mode of ‘coordinating’ orchestration, in the

Climate Positive Development Program, the C40 network as an intermediary has con-

nected participating cities (such as London, Stockholm or Jaipur) and different actors

(e.g., philanthropic organisations such as Bloomberg Philanthropies and NGOs such as

the US Green Building Council and the Clinton Foundation) to work together to

achieve the common goals of becoming climate positive and delivering low-carbon de-

velopments. In the Climate Positive Development Program, the support of the US

Green Building Council (in relation to technical knowledge) and the Clinton Founda-

tion (in relation to financial and business expertise) is considered critical to the imple-

mentation and leverage of climate experiment projects in the C40 city members.

Third, we have acknowledged that the C40 network also provides fundamental sup-

port for the delivery of climate experiments such as the production of the Climate Posi-

tive Framework, which provides guidelines for development partners to achieve climate

positive credits, including those within the process of planning or design, and have a

positive influence on the surrounding community (C40 2016).

Fourth, it is apparent that via the publication of the Good Practice Guides, the C40

plays a critical role in selecting best practices, and then providing useful information

(including a project summary, results, reasons for success, and particularly information

on why and when a city might adopt an approach like this) to cities worldwide in rela-

tion to applying, transforming and scaling up these projects. However, there is no

Table 4 Comparative analysis of four good practices against the proposed model

Step 1: City experiments Similarity • All four selected projects are not designed under controlled
experimentation logics, rather they use a combination of
Darwinian and generative experimentation logics.

• All four selected projects already passed the variation stage
and are currently in the selection stage.

Difference • Not apparent

Step 2: How city networks
relate to experiments?

Similarity • All four selected projects embrace the ‘coordinating’
orchestration mode.

• There are different actors from different domains and
organisations actively engaging in all four selected projects
(particularly the governments and developers).

Difference • Only the Royal Seaport demonstrates the explicit involvement
of citizens during the design and implementation of the project.
The other three projects mention only the engagement of local
governments and developers.

Step 3: Leveraging of a local
action into a global network

Similarity • All four experimental projects have generated outputs.

Difference • For the Royal Seaport project, the outputs are built-environment
change and new citizen practices.

• For the Elephant & Castle project, the outputs are policy change
and infrastructural change.

• For the Barangaroo South project, the output is infrastructural
change.

• For the Mahindra World City project, the outputs are new
technology and policy change.
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publicly available material showing whether these experiments have been leveraged

elsewhere within (or outside) the network, and thus, further interviews with key policy

makers or professional experts in the field are required to obtain more information

about potential leverage.

Fifth, although the four selected projects are not completed, we have identified poten-

tial experimentation outputs listed in the Good Practice Guides as built-environment

change, new citizen practices, policy change, infrastructural change and new technol-

ogy. Our review was limited to only one report, and thus we consider that there is a

need for further studies that empirically evaluate these projects to better elucidate the

outputs of experiments, not only during the projects’ implementation but also after the

projects’ completion.

In conclusion, we provide two key recommendations for further research that we

think will expand our initial investigation on urban experimentation in city networks.

First, as our review on the Climate Positive Development Program has focused on a

very small sub-segment of climate programmes in the C40, and was limited to docu-

ment analysis using secondary materials, we recommend to conduct wider studies that

will ideally conduct interviews with key architects of climate experiments and projects

to gain insights and information that are not publicly available.

Second, there is potential to further refine the model formulated in this research. Fu-

ture study can consider new debates around post-experimentation and different sets of

relevant literature, emerging around themes like urban living labs (Marvin et al. 2018)

and the projectification of local governments (Fred 2015). Future research could con-

centrate on investigating the potential implications of experiments in city networks for

traditional institutions and planning practice. That is, it is worth investigating whether

urban experiments initiated via city networks can create new path dependencies illus-

trated through the design and implementation of better metropolitan policies to build

greener, fairer and more resilient, prosperous cities. Further, the notion of how new

learnings generated from experimentation in city networks are translated into conven-

tional planning and urban management processes is relatively absent in the contempor-

ary literature, and thus constitutes a critical gap need to be filled by future research.

This might also involve the evaluation of more case studies from different experiments

and projects in different networks to provide a more comprehensive understanding of

the role of city networks in facilitating urban experiments.
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