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1.1 Background and motivation
 
 
Global climate crisis and energy transition 

T he sky was still quite dark at nine in the morning; normally the sun would have been 
shining long ago. The temperature, on the other hand, was above 40 degrees Celsius. 
A strong and uncomfortable smell of smog filled the air. Approaching fires had cut 

off many landway transportation routes, and therefore local residents and tourists had to 
escape to the coast, waiting for rescue. The above mentioned is not the plot of a doomsday 
film. Instead, it describes exactly what happened in southern Victoria, Australia on the 31st of 
December 2019. At that time, Australia was experiencing one of its worst bushfires on record, 
and 2019 set the new benchmark as the driest and hottest year since 1910.

According to CNN news, by early January 2020, 27 people had died in Australia, and in the 
state of New South Wales (NSW) alone, more than 2,000 homes were destroyed. In total, 
more than 7.3 million hectares have burned across Australia’s six states, inclusive of an area 
larger than the countries of Belgium and Denmark combined. All this destruction has been 
exacerbated by persistent heat and drought, and many scientists have pointed to climate 
change as a key factor making this extreme weather. But while the fires in Australia have 
explicitly caught the attention of the international community, extreme weather related to 
climate change is also affecting the country this thesis focusses on: China. 

According to Xinhua, the state news agency, China has been experiencing an unusually 
intense flooding season in 2020, with rainstorm alerts issued for 26 consecutive days 
during the month of June. Weeks of torrential rain and heavy flooding in southern China have 
affected 14 million people and caused an estimated economic loss of around US$ 3.8 billion 
(South China Morning Post, 2020). The Ministry of Emergency Management has reported 
that 744,000 people across 26 provinces and cities have been displaced, with 81 missing or 
dead, and more than 10,000 houses have collapsed… Climate change is increasingly hard to 
ignore.

Climate change is indeed a global crisis. The impacts of climate change are now occurring 
and are faster than previously predicted (Sippel et al., 2020), including sea level rise, ice 
loss, and intense rains as witnessed in China, in addition to more intense heat waves, as 
experienced in Australia. According to the World Meteorological Organization (WMO), these 
impacts on the environment have increased significantly during 2015-2019, with this period 
set to be the warmest five years on record; furthermore, extreme weather events have hit 
areas with high population density more often (WMO, 2019). Scientists are quite certain that 
global temperatures will continue to rise for generations to come, largely due to greenhouse 
gases (GHG) that have been, and continue to be, emitted into the atmosphere as a result 
of human activity. One of the dominant forces triggering GHG emissions is the burning of 
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fossil fuels to fulfill energy needs (Ripple et al., 2019). Energy generation is therefore among 
the prime issues calling for urgent attention if humans are to mitigate the effects of climate 
change. 

For centuries, rapid urbanisation and industrialisation have led to the increased consumption 
of fossil fuels. It is estimated that cities worldwide use 75% of the world’s energy and contri-
bute to 70-80% of global GHG emissions (Satterthwaite, 2008). Since 2007, more than half 
of the world’s population lives in cities, and current predictions say that, by 2050, the share 
of people living in urban areas is expected to rise to nearly three-fourth (UN, 2018). This trend 
will impose a larger threat to the global environment if continuous urban growth takes place 
without dedicated human actions towards climate change mitigation. Therefore, reducing 
GHG emissions has been put firmly on the global political agenda. In 2013 already 192 
countries had ratified the Kyoto Protocol and committed to binding targets to reduce GHG 
emissions by at least 18% against 1990 levels over the period 2013 to 2020 (UNFCCC, 2013, 
2015). Meanwhile, cities are considered to be the vital battlefields for addressing carbon 
emissions reduction, which includes lowering demand for energy through lifestyle changes, 
producing and using energy more efficiently (get more from less), and supplying energy drawn 
from non-fossil sources (Erickson et al., 2013; Lee and Erickson, 2017; Fuhr et al., 2018).

Each of these carbon reduction options urges for a fundamental change in our energy 
system, and is referred to as ‘energy transition’ (Rotmans et al., 2001). Energy transition 
mainly involves the shift from a fossil fuel-based energy system towards a more sustainable 
energy system (Droege, 2011; Gawel et al., 2019). Such a sustainable energy system is 
characterised by the responsible use of renewable energy sources and efficient energy 
use, and includes a wide range of novel technologies and applications; e.g., the electric 
car, smart grids and increased consumption of solar and wind power. Energy transition is 
understood to be a complex, non-linear and long-term unpredictable process (De Roo, 2018), 
comprising comprehensive socio-technical regime changes, the involvement of multi-faceted 
stakeholders across various spatial and administrative scales, and taking place through 
developmental phases, each involving various activities (Loorbach, 2007; Verbong and 
Loorbach, 2012; Bekebrede et al., 2018). 

There are several noteworthy challenges in the process of energy transition, and this research 
focuses on the following two. Firstly, energy transition is not a simple issue involving mere 
changes of technology. For energy transition to take place, modifications to the economy, 
rules, values, organisations, policies, and behaviour are needed; in other words, it involves 
a profound shift in the ways society operates (Kemp, 2011). To illustrate, existing energy 
infrastructures normally have a long lifetime; they are based on enormous ‘sunk’ investments 
and are managed by powerful actors within the energy industry. Rapid changes of policies 
and the use of new energy infrastructures can therefore be financially and economically 
cumbersome and disputed (Andrews-Speed, 2012). Moreover, when shifting to a new energy 
regime, it is also difficult to rapidly restructure the relationships between existing actors 
and emerging actors. For example, in a renewables-based energy system, electricity is not 
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necessarily generated from centralised and large production sites (e.g., coal-fired or nuclear-
powered plants), but rather is supplied from local distribution networks and even by small 
market parties, civil society groups, and households (i.e., electricity production is closer to 
the consumers) (Adil and Ko, 2016). New actors constantly emerge in this renewables-based 
energy system to generate electricity or participate in selling services in the energy market; 
these include project developers, new energy companies, prosumers (persons who both 
produce and consume a product), and technology providers, among others (Tuballa and 
Abundo, 2016). The actions and interests of emerging actors might well conflict with existing 
actors in terms of market interests and values. Incumbent energy companies that benefit 
from existing structures and functions of the energy market can resist changes, especially 
if these changes are radical and ask for rapid responses (Mori, 2018). On top of that, 
individuals, companies, households and communities have their own preferences and values 
regarding the current energy system, and could be risk-averse and thus reluctant to accept 
major changes (Lehtonen and Kern, 2009). Altogether, the energy system is “a complex web 
of interrelated actors and networks, both in a physical, economic, social and institutional 
sense. Apart from limitations to fully oversee and grasp such a complex web, ownership and 
power are fragmented, limiting the capacity of any actor to alter the energy system”  
(De Boer and Zuidema, 2015, p. 1).

Next to societal challenges are the spatial implications of energy transition, which constitute 
another major challenge. Unlike a traditional fossil-fuel based energy system, renewables are 
not predominantly under the ground. Renewables-based infrastructures such as solar panels, 
wind turbines, hydropower stations, and biomass production are above the surface and are 
highly visible. Furthermore, due to its high energy density, the burning of fossil fuels only 
requires modest sized installations with a limited spatial impact. Whereas generating energy 
based on renewable sources requires vast areas for capturing sufficient energy from the 
sun and wind; i.e., the energy density is much lower (Smil, 2010). Integrating renewables-
based energy infrastructure into landscapes will therefore not go unnoticed, especially in 
densely populated areas such as urban regions (Zuidema and De Boer, 2017). The amount 
of space needed, combined with its visibility, imply that renewable infrastructures need 
serious area-specific planning. This area-specific planning has to seek a balance between 
local opportunities of linking specific functions producing and consuming energy, and the 
risks facing both serious spatial constraints and societal resistance, which are also linked 
to the so-called NIMBY effect (Not In My Back Yard) (Sijmons and Van Dorst, 2012; Cass and 
Walker, 2009; Wüstenhagen et al., 2007). Hence, it is necessary to conduct careful planning 
and management while integrating renewables into the landscape. In addition, different 
regions face different circumstances such as climate, landscape characteristics, specific 
settings of interrelated urban structures and functions, policy initiatives, and socio-economic 
conditions, indicating vastly different potentials for employing alternative renewable energy 
technologies or efficiency measures. To illustrate, installing wind turbines in Denmark 
is much more advantageous than installing hydropower due to the country’s mostly flat 
landscape and airy climate. Thus, it is hard to overstate the importance of spatial planning as 
essential when integrating renewable energy infrastructures into existing landscapes.
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Traditional fossil-fuel energy has not been a dominant issue for spatial planners due to its 
being largely underground with limited spatial claims and also because energy density has 
made it easy to transport all over the place. Furthermore, in being accustomed to energy 
plants, electricity wires and the occasional work on grids, there was little debate or conflict 
regarding these activities. People and spatial planners alike, had taken energy availability 
and the related infratructures for granted. However, going forward, spatial planners will have 
to explicitly target the pursuit of a renewables-based and efficient energy system which has a 
spatial impact in various ways. Therefore, a more successful energy transition requires spatial 
planning and management where approaches are able to adapt to local circumstances and 
communities as well as balance stakeholders’ varied interests and perceptions (Fuchs and 
Hinderer, 2014; Wiehe et al., 2020).

Planning is considered to be situated in a socio-institutional system because it functions as 
an institutional arrangement between government, market and civil groups in a given society 
(Verma, 2007). “A living institution … is a collection of practices and rules… of appropriate 
behaviour for actors in specific situations … embedded in structures of …explanatory (and) 
legitimating … meaning” (Raadschelders, 1998, p. 568). Planning should therefore be 
well-adapted to the distinct spatial, social and institutional contexts where it is to function; 
i.e., it needs to be sensitive to specific local circumstances. Planning for energy transition 
involves a degree of pioneering and searching for appropriate institutional frameworks 
and approaches for both fields to combine and facilitate the new challenges. This is also a 
process involving institutional change in a context of existing sectoral policies and a relative 
lack of experience in combining energy and place. Hence, as some authors have suggested, 
we ought to study the interface between spatial planning and energy policies and how they 
interact (Dobravec et al., 2021; Fuchs and Hinderer, 2014; Nadin et al., 2018; Osorio-Aravena 
et al., 2020; Wiehe et al., 2020). Deliberate consideration of the kind of institutional 
(re)design needed to pursue energy transition while considering local circumstances is 
therefore among the essential activities for pushing forward energy transition. It is such a 
consideration to which this thesis aims to contribute. In this regard, planning research also 
becomes a matter of institutional investigation (Kim, 2011).

In energy transition literature in general, the role of institutions (or adopting an institutional 
perspective) towards understanding the transition dynamics and pathways, has not been 
extensively researched (Fuenfschilling and Truffer, 2014; Andrews-Speed, 2016; Kucharski 
and Unesaki, 2018; Jehling et al., 2019). We are still in the midst of the search for the 
appropriate rules and practices; therefore, institutional investigation and design is indeed 
important (Cajot et al., 2017; Nadin et al., 2018; Camargo and Stoeglehner, 2018). In 
addition, the interaction between energy transition and spatial planning is under-researched 
(e.g., Asarpota and Nadin, 2020). Adil and Ko (2016) conclude that there is scant research 
regarding how new energy technologies evolve together with social responses. Notably, 
energy is hardly considered in most planning departments, which implies that local and 
regional approaches to energy planning and related energy governance remain novel 
(Hoppe and Miedema, 2020; Cajot et al., 2017). Some scholars, for example, Kempenaar 
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et al., (2020) and Zuidema and De Boer (2017) suggest that strategic and holistic thinking 
must be included in governance for energy transition in response to our societies’ quest for 
sustainability. This thesis is particularly interested in the integration of efficient and renew-
ables-based energy technologies and infrastructures in the physical and socio-economic 
environment.

Why does the local scale matter?

In being responsible for 70-80% of the world’s GHG emissions, cities are considered 
crucial in a transition of the worlds’ energy system (Monstadt and Wolff, 2015). In 
addition, academic research clearly suggests a preference for taking the local context 

(or local physical and socio-economic landscape) into account for the governance of energy 
transition (e.g., Coenen and Truffer, 2012; Howard et al., 2013; Wiersma and Devine-Wright, 
2014). Two main supportive arguments stand out.

First, given that each area has different potentials and constraints, developing renewable 
energy policies often takes place in close connection with spatial-physical and 
socio-economic conditions (Howard et al., 2013). To illustrate, in contrast with existing fossil 
fuel-based energy systems, electricity in a renewables energy system is, to a significant 
degree, generated through multiple and smaller production sites such as solar PV panels on 
a rooftop, or a wind turbine in a field close to a village or community (Adil and Ko, 2016). A 
rooftop photo-voltaic (PV) project generally needs a 20-year investment period and requires 
a sufficient number of potential participating rooftop owners in a distinct area. However, 
rooftop owners might be reluctant to rent out their roofs in consideration of aesthetics 
and spatial problems such as security of roofs (e.g., load bearing and leakage). Perhaps 
they may not wish to commit to such a long period, or there might be general resistance 
to a decentralised energy system (i.e., passive consumer turned into active prosumer) 
by traditional energy suppliers or grid operators who perceive it as disruptive, or even 
threatening to grid stability. It can be seen that spatial consequences and their related 
conflicts of interest among stakeholders can hamper an energy policy from being well-
implemented in a specific location. Therefore, taking local conditions into account can help 
understand local needs, constraints, dynamics, and potentials, which may allow energy 
projects or policies to become less vulnerable to social resistance and implementation failure 
(De Boer and Zuidema, 2015).

Furthermore, due to the fact that energy issues are strongly embedded in their local contexts, 
policy developments manifest themselves differently in different places. For example, within 
China, cities located in the northwest (e.g., Lanzhou or Dunhuang) have a favourable climate 
for renewable energy generation, but are economically less developed than east coast cities 
(e.g., Hangzhou or Nanjing). Policy ambitions, financial and administrative challenges, and 
stakeholder interests in various Chinese regions can therefore be very different. As such, 
taking local context into account (i.e., bringing decision-making closer to the local level) can 
support policy makers and planners to better respond to local circumstances and stakeholder 
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interests (Cajot et al., 2017; Camargo and Stoeglehner, 2018; Dobravec et al., 2021; Fuchs 
and Hinderer, 2014). Furthermore, it allows political constituents to exert influence over the 
issues they face in their own areas based on the specific local contexts.

Second, local level practices are considered as important channels for exploring and creating 
new knowledge, innovative measures, and governance capacity for the future pursuit of 
energy transition (Van der Schoor and Scholtens, 2015; Hasanov and Zuidema, 2018). Due to 
the rise of renewables, we have seen increases in the development of local and community 
energy initiatives by citizens and small entrepreneurs who want to become prosumers or 
producers themselves (Wiersma and Devine-Wright, 2014). These local bottom-up actions 
and initiatives allow for, as well as generate, novel solutions and may themselves use their 
own local networks, resources and strategies to explore increasingly efficient and realistic 
approaches and projects. Additionally, these bottom-up developments could lead to 
institutional innovations that support renewables, and could well be more likely to integrate 
easily into existing area-specific energy policy (De Boer et al., 2018). If energy transition 
policies are to benefit from such area-specific energy practices, there is a need to embrace 
local contexts, as they are thriving in the local physical, socio-economic and institutional 
conditions.

Clearly, the local scale is a key site for experimentally and innovatively creating energy 
practices and initiatives to develop, in the words of De Boer and Zuidema (2015), what is 
known as an ‘area-based niche’. Such an area-based niche highlights the development 
of energy practices and policies connected to surrounding spatial contexts. In addition, 
local energy policies and initiatives can then be better translated into regional or national 
energy policies and strategies that carry meaning in a local context; i.e., they allow policy 
implementation in connection with local specific circumstances. Next to (inter)national 
policy frameworks, incentives and objectives, there is much scope to also pursue distinct 
area-specific approaches where local authorities are themselves in the lead to find locally 
suitable options that make sense to those involved. As Sijmons and Van Dorst (2012) state, 
“space and its sociopolitical arena will be the battlefield where the energy transition will be 
won or lost” (p. 46).

Why does China matter? 

T his PhD thesis specifically examines urban China. China is arguably one of the most 
important countries in terms of global climate action (Schreurs, 2017). Decades of 
rapid economic growth have led China to be the largest energy consumer and the 

largest emitter of carbon dioxide worldwide (Zheng et al., 2020). China was considered 
to be responsible for about 27% of total world CO2 emissions in 2012 (PBL NEA, 2013). 
Over the last three decades, China’s large manufacturing-based economy has been driven 
primarily by fossil fuels, and coal still supplies the vast majority (58%) of China’s total 
energy consumption in 2018 (BP, 2019). The Energy Information Administration (EIA) also 
reports that China surpassed the United States in 2013 as the world’s largest net importer 
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of petroleum and other liquids (EIA, 2014). Next to its massive impact on global CO2 
emissions and hence, climate change, China’s dependence on fossil fuels also significantly 
contributes to heavy air pollution, leading to serious public health impacts (The World 
Bank, 2018). Faced with both international and domestic pressure to move away from fossil 
fuel dependence, energy transition has been pushed up the agenda of the Chinese central 
government. 

The Chinese central government has set targets to achieve: (1) a reduction of CO2 emissions 
per unit of GDP by 40%-45% relative to 2005 levels by 2020 (State Council, 2009), and (2) 
an increase in the share of non-fossil fuel energy up to 20% of total energy consumption by 
2030 (NDRC, 2016). It could indeed be more challenging, however, for a country like China 
(compared to other industrialised countries) to promote a transition to a low-carbon society; 
this is mainly because China’s economy continues to expand rapidly, and coal remains 
dominant in the energy mix for the foreseeable future. Numerous questions have been raised 
such as, how can China address this challenge? How can China reconstruct the relationship 
between cutting emissions and maintaining continued economic growth at the same time? 
What are successful and effective policy strategies to be used in Chinese energy governance? 
All these factors and specifically, the ‘successful and effective policy strategies’ question, 
have triggered my motivation to conduct this research on energy transition in urban China.
 

 
1.2 Research objectives 
 
 
Shift from ‘government’ to ‘governance’

A s discussed, energy transition is a highly complex and dynamic multi-dimensional 
process involving a multitude of actors and networks. This complexity is also reflected 
in the underlying processes and practices towards energy transition that vary 

spatially due to different local circumstances. As a number of authors have claimed, energy 
transition mainly relies on the interplay of technical, social and institutional innovations in a 
geographical setting (Bridge et al., 2013) and “these particular assemblages vary over space 
and time” (Faller, 2016, p. 86). Managing such a complex and interrelated policy issue, which 
is also spatially sensitive, requires suitable institutional frameworks and effective planning 
approaches. Furthermore, energy has traditionally relied on central government dominated 
policies, certainly in China. This might not only be challenged by the aforementioned desire 
to add more area-specific policy approaches, but also resonates with existing changes within 
the realm of planning and policy-making in general.

For most of the twentieth century, planners were strongly attached to the idea that the world 
‘is’ functional and mechanistic (Rauws, 2015); this perspective presupposed a high degree 
of certainty over cause and effect relations, and hence were fueled by the idea that most 

40 

IN
TR

O
D

U
CT

IO
N

: 
PL

AN
N

IN
G

 F
O

R 
EN

ER
G

Y 
TR

AN
SI

TI
O

N
 I

N
 U

RB
AN

 C
H

IN
A



planning issues could be approached as being fairly straightforward and fixed. Planners 
in general were thus assumed able to have sufficient knowledge at hand to describe the 
problems they faced and would be able to predict the outcomes of their planned actions. 
Fueled by the assumption that control was possible over any planning problems arising, 
planning was dominated by attempts to identify the most effective and efficient means 
of solving a predefined problem, i.e., what is generally understood as a technical rational 
(Faludi, 1973) or functional rational approach (Friedmann, 1987) to planning. Associated 
with such an approach is a reliance on a centralised command-and-control approach through 
developing blueprint formats, routine procedures, and fixed targets (De Roo, 2016). Control 
was not merely assumed to be possible over the planning problem and its context, but also 
over the entire process of executing policies and plans; i.e., formal government bureaucracies 
would simply implement the policies and plans already set out. However, reliance on such 
a top-down ‘government’ control approach to solving issues, and its associated command-
and-control style of working, became increasingly problematic (Zuidema, 2017). Problems 
include for example, incoherent policies, coordination deficits between separate policy 
themes (e.g., Breheny et al., 1985; Friedmann, 1973) and also the central risks of having 
limited knowledge and understanding of the exact local conditions and stakeholder interests 
(Zuidema, 2017). 

In response, skepticism to this government style of governing emerged as early as the 1960s 
in the planning debate with reference to experiences in Europe and the US. Skepticism 
gradually led to the general acceptance that societies are far more complex and fragmented 
than had been previously assumed, and acceptance of the complexity of many societal issues 
has led to changes in the process of governing (Hardin et al., 2003; Kooiman, 1993). This 
change is often called by scholars as a ‘shift from government to governance’ (e.g., Jordan et 
al., 2005; Sørensen, 2006). As a style of governing, governance relies on a structure that also 
includes non-government actors (i.e., private markets and civil society), together with formal 
governments in governing societies (Kickert, 1997; Rhodes, 2007; Voss et al., 2007). 

Therefore, since the 1980s in particular, extensive governance renewal operations in Europe 
and the US can be observed (Pierre and Peters, 2000). Various models of governance began 
to coexist, while these changes imply that power and responsibility were shifting from the 
national state to other interrelated organisations or actors, i.e., upward to supranational 
bodies, sideways to markets and civil society, or downwards to lower tiers of government 
(Hysing, 2009). While governance signifies a shift away from a mere dominance of 
governmental action in the process of governance, within debates on planning also the 
notion of communicative rationality has gained traction (Healey, 1997; Innes, 1995, 1996). 
Communicative rational approaches highlight the interests, opinions, and perceptions of 
multiple stakeholders involved in the planning processes (De Roo, 2003; Forester, 1982). 
Policies, organisations and bureaucracy are thus largely encouraged to be more open and 
stakeholders more motivated to express their own positions, interests and social values in 
the decision-making processes. As a result, processes of policy development and decision-
making aim not only for the inclusion of a wider set of stakeholders, but also seek to better 
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balance or combine their various interests and perspectives. While formal governmental 
policies continue to play an important role in such a process, they are not necessarily 
dominating them. Rather, the inclusive and ideally integrative nature of these processes 
implies that governments are merely among the key actors. In this, central government(s) 
no longer occupy the most important position in the decision-making process. Instead, they 
govern the societal issues by involving a wide diversity of relevant societal parties and lower 
levels of government, and by aligning policies with specific circumstances. 

Among the key process employed to pursue governance renewal is the shift of power and 
responsibility away from the central state to lower levels of policies; i.e. decentralisation.  
This might in part be framed as a fashionable idea, which is not necessarily surrounded 
by much clarity on its costs and benefits (De Vries, 2000; Prud’homme, 1995). It is also, 
however, fueled by the argument that such a shift has some important benefits, certainly 
when it comes to engaging with stakeholders in more communicative settings and coping 
with interrelated policy issues and their often unique local manifestations (Brinkerhoff and 
Azfar, 2010; Zuidema, 2011). Among the various means of pursuing governance renewal, 
decentralisation has received much attention (Faguet, 2014; Grindle and Grindle, 2007).

Decentralisation and area-specific approaches to energy transition 

Decentralisation is here understood as “a process, the aim of which is to transfer 
tasks and power from a higher to a lower echelon in an organisation, whereby the 
lower echelon both performs the task and assumes responsibility for it” (Elzinga 

and Hagelstein, 1998, p. 111). Hence, decentralisation calls for a greater involvement of 
lower levels of government in the process of governing. Rather than dominated by central 
governments, process of inclusion and integration are pursued in regional or even local 
arenas. In this, local authorities are considered to be better positioned to collaborate with 
local stakeholders and civil organisations to produce tailor-made policies based on specific 
local characteristics (Bardhan, 2002; Pierre and Peters, 2000; Rumbach, 2016; Zuidema and 
De Roo, 2015).

Arguments in support of decentralisation assume that local governments are better suited 
to address more interrelated policy issues which are strongly embedded in their local 
context (e.g., energy issues, as discussed) (De Vries, 2000; Faguet, 2014; Zuidema, 2017). 
These locally embedded issues are strongly tied with other local interrelated issues and are 
surrounded by potentially conflicting interests and perceptions. In addition, they often have 
a time and place-specific manifestation and thus can benefit from a more integrated and 
holistic policy approach that places value on local contextual conditions. With an integrated 
approach, energy policies and activities can be balanced and combined with other local 
policy targets tailored to local circumstances. Such an approach is often associated with 
‘area-based’, ‘place-based’, ‘area-specific’, or ‘area-oriented’ planning (Heeres et al., 2012; 
Todes et al., 2004; Turok, 2004), which assumes the spatial context to be essential to the 
understanding of “local needs, conditions, dynamics and potentials, and that includes local 
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residents and stakeholders in a collaborative planning process” (Cameron et al., 2004, p. 
311). It implies that area-specific approaches can be the foundation of communication and 
cooperation between all professional and non-professional stakeholders. Obviously, decen-
tralisation is a pathway for increasing the governance capacity to develop an ‘area-specific’ 
approach that can effectively bring collaborating and competing stakeholders together in a 
locally-grounded governance network. 

Decentralisation can be an important vehicle to allow for the desired area-specific 
approaches to energy transition. Doing so also implies a relative move away from a reliance 
on the regulatory capacity of government bureaucracies, centrally issued policy objectives 
(quantitative targets and standards), and hierarchical control (e.g., Kooiman, 1993; Pierre 
and Peters, 2000). Such quantitative targets could, for example, involve a specifically 
required amount of electricity produced by solar and wind energy, the construction size of 
photo-voltaic (PV) projects, or the spatial arrangement of areas planned to accommodate 
renewable energy infrastructures. It is exactly in the detailed formation of such targets that 
central government might have difficulty being sufficiently flexible to both lower its ambitions 
in response to local complexities; or alternatively, to set targets that are sufficiently 
ambitious to provide a real push for change. In other words, embracing area-specific 
solutions might not just be a crucial element in pushing (urban) energy transition forward, 
but also poses questions regarding how much and what kind of central policy frameworks 
and incentives are appropriate to support and promote action at a local level.

To sum up, including more decentralised and area-specific approaches for energy transition 
governance is considered as crucial. After all, it allows relevant stakeholders to exert 
influence over the complex issues they face in their own areas (Van Bueren et al., 2011).  
With this shift in governance, this study is particularly interested in how such a change in 
energy governance can work out within the Chinese top-down political scheme.

Research aim and questions   

Although the academic debate on energy transition in China is widely recognised as 
crucial, research on the Chinese energy policy context has only recently emerged 
(e.g., Cai and Aoyama, 2018; Han et al., 2018; Yuan et al., 2012; Zhang, 2010). Even 

more limited are studies addressing local energy governance, whereas consideration of how 
local spatial contexts shape energy governance and its outcomes is only just emerging in 
China. Most studies focus on answering the question about “where to go” in the future by 
exploring paths to building up new low-carbon cities (e.g., De Jong et al., 2013; Dienst et 
al., 2013; Guan and Barker, 2012; Jakutyte-Walangitang and Page, 2012; Wang et al., 2013; 
Zhang et al., 2011). Others focus on the question “what to do”, by analysing the challenges 
and opportunities of renewables policies and measures that have been developed in the 
past decade (e.g., Jiang et al., 2010; Shi, 2009; Zhou et al., 2012), or studying technology 
applications and innovations (Chen and Xu, 2010; Fischer, 2012; Fisher-Vanden et al., 2006; 
Ru et al., 2012; Zhou et al., 2012). Few studies, however, approach the interface of (spatial) 
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planning and energy transition and more specifically, the institutional context in which 
area-specific approaches to energy transition might unfold in urban China.

Until today, China’s political system still remains strongly based on top-down planning, 
developing blueprints and relying on a command-and-control approach to policy 
implementation (Logan, 2018). In this centralised governance system, Chinese local 
authorities have to comply with sectoral policy targets developed by the national government 
(Hu, 2016). In its current design, the Chinese policy framework is likely to create additional 
challenges for local authorities who seek to develop area-specific approaches to advance 
energy transition. Mandatory sectoral targets do not necessarily reflect the desire or even 
need to balance alternative local priorities and objectives. As a consequence, some local 
authorities might be pushed to implement policies that have serious or even disruptive 
implications (e.g., on economic growth, employment, transportation, housing). Alternatively, 
they might push for solutions that are not the most efficient or sensible given specific local 
opportunities and potentials. This, in turm, results in a shift of resources away from projects 
and efforts that could have made a bigger impact.

Given these potential challenges, the overarching aim of this research is to advance our 
understanding of how local energy governance and its policy outcomes are shaped within 
the Chinese centralised governance system. In order to fulfill this aim, it is necessary to 
have a relatively comprehensive institutional understanding of Chinese policy-making and 
implementation of energy issues, in particular at local scale. This objective can be translated 
into the main research question as follows:

How is local energy governance in China shaped and developing, given the national policy 
attempts and strategies in pursuing energy transition? And what are the constraints and 
opportunities for pursuing area-specific energy governance approaches in Chinese urban 
areas?

In answering the main research question, this research uses two analytical lenses for 
studying the institutional design of Chinese urban energy governance. The first lens is the 
interaction between central policy frameworks and local energy governance; i.e. how local 
authorities are coping with the existing Chinese top-down policy framework on energy 
issues, and meanwhile identify key issues local authorities face while doing so. China has 
recently been experimenting with more decentralised policy approaches at local scale, 
aiming to boost local energy transition. Exactly how does this decentralisation unfolds in an 
existing context where formal and informal practices were and are geared to top-down policy 
implementation, however, remains to be identified. As some scholars warned, the benefits 
of decentralisation cannot simply be assumed. In the words of Zuidema (2017) and Flynn 
(2000), the outcome of decentralisation is associated with local willingness and ability to 
perform decentralised tasks and responsibilities. Given that critical arguments regarding 
decentralisation do arise, this thesis will then examine how Chinese local authorities are 
dealing with decentralised energy tasks.
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The second lens further pursues the notion that local willingness and ability cannot simply 
be assumed to exist. Specifically, it means to address the two main components of more 
decentralised and area-specific practices that give it an added value: integrated policy 
development and collaborative working at local level, with a focus on cross-sectoral working 
within governments and between governments and other societal stakeholders. Energy 
transition cannot be achieved by one single policy sector. Instead, energy transition requires 
actions beyond what the energy sector can deliver; and it is also in need of a wide range 
of organisations, business partners, communities and individuals working together and 
collaborating with each other (e.g., Osorio-Aravena et al., 2020; Dobravec et al., 2021). As 
such, this thesis will investigate how such a cross-sectoral, integrated and collaborative 
approach for local energy practices becomes manifest at local scale within the Chinese 
top-down policy system. 

Each of the two lenses offers its own distinct view on researching Chinese energy governance 
and the possible role of area-specific approaches in supporting such energy governance. 
Area-specific approaches are seen as potentially crucial for both allowing for more 
cross-sectoral working and the crossing of boundaries between the public and private 
spheres. The second analytical lens allows us to investigate both and in doing so, adds to 
the first analytical lens in not only identifying barriers and opportunities for area-specific 
working that are external to the local governance arena, but also those that are local in itself. 
In doing so, it is the ambition to gain a richer perspective on how local authorities navigate 
the challenge of energy transition in the midst of both external (national) institutional 
requirements and expectations and the specific local spatial, economic and institutional 
circumstances that shape opportunities for integrative and collaborative working.

These two analytical lenses will be presented in the following sub-questions structuring the 
overall study:

1. Top-down policy framework
How does the Chinese top-down policy framework for energy efficiency function when 
applied under different local circumstances?

2. Decentralised policy experiment 
Which are the key constraints that Chinese local authorities face regarding the 
development and implemention of local energy policies, and how does this affect their 
willingness and ability to do so?

3. Policy integration (within governmental sectors)
How is policy integration on energy transition pursued in urban China, and how does 
Chinese centralised governance allow for, or constrain, local integrated energy policies?

4. Stakeholder collaboration (government and non-government actors)
How are local collaborative energy practices shaped by existing institutional rules and 
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regulations; how are the roles of actors defined in Chinese energy governance? What are 
the barriers and opportunities to multi-stakeholder collaboration?

This study contributes to strengthening scientific knowledge on pursuing energy transition 
in urban China through applying an institutional analysis. It specifically shows how current 
national energy strategies are impacting local energy practices and policy outcomes, and 
explores the existing institutional constraints and opportunities of the current local energy 
governance system. The resulting knowledge is especially useful in the (re)development of 
energy policies and guiding institutional frameworks, both on a national and sub-national 
level. Hence, it is the ambition with this study to not only support academic knowledge on 
energy governance in urban China, but also to be instrumental in feeding discussions on 
policy development in China to further foster such a transition.

The academic novelty of this thesis starts with taking an institutional perspective on local 
energy transition in a Chinese context. While this is in itself already a contribution to a 
relatively underdeveloped literature on this topic, it also does more. For one, the focus 
on the interaction between top-down issued policies and local efforts to develop energy 
policies is relatively novel in itself. Second, this study contributes by adding an integrated 
and area-specific planning perspective to existing discourses on energy transition thinking 
situated within the Chinese planning debate. According to Coenen et al. (2012), transition 
analyses have neglected the spatial dimension (i.e., where transition takes place) as well as 
the socio-spatial relations and dynamics within which transitions evolve. Energy transition 
is spatially sensitive, as different areas might well have to rely on their own institutional 
arrangements, power relations and governance abilities that will jointly decide the transition 
dynamics (Dobravec et al., 2021; Fuchs and Hinderer, 2014). This study highlights the close 
linkages between the energy system and its spatial-physical, socioeconomic and institutional 
contexts, showing that an area-specific approach may provide an in-depth understanding 
of how contextual conditions impact on (i.e., enable or constrain) energy practices in a 
particular place. In addition, an area-specific approach provides an alternative way to view 
and deal with planning issues, and ascertaining how they are affected by local conditions 
(Van Bueren, 2009). As such, it might be a useful complement to the dominant planning 
approaches in China (i.e., top-down, centralised-based). 
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1.3 Research strategy 
 

T his PhD research is empirically grounded on a qualitative case study approach to 
investigate the impacts of national and local Chinese energy policies at the local 
scale in China. The aim of using case studies is to gain an in-depth understanding 

of how local authorities themselves develop and pursue energy transition policies and 
practices, and which types of problems and opportunities arise in the current Chinese energy 
governance system at a local scale. “A case study is an in-depth exploration from multiple 
perspectives of the complexity and uniqueness of a particular project, policy, institution, 
programme, or system in a real-life context” (Simons, 2009, p. 21). A case study approach 
can enable researchers to capture concrete, relevant contextual conditions and particular 
knowledge. However, it is crucial to recognise that China is a large country within which 
regions are vastly different, and it is hard to generalise about Chinese energy governance on 
the basis of individual cases. In response, this thesis has studied multiple cases of Chinese 
cities with the ambition to better explore and acquire a more thorough understanding of not 
only these distinct cities, but as far as possible for Chinese urban energy governance overall. 
In this, case selection is vital. Flyvbjerg (2006) argued that “generalisability of case studies 
can be increased by the strategic selection of cases” (p. 229). How cases are chosen will 
greatly add to the knowledge and generalisability of a given issue (Ragin and Becker, 1992). 

This PhD thesis has deliberately selected eight varied case in total, which are, respectively, 
researched with the goal of answering each individual research sub-question in different 
chapters (Table 1.1). Furthermore, for some of the research questions, cases were 
strategically chosen to allow for more general conclusions. Nevertheless, this thesis aims 
to generate a picture of local energy governance in the context of top-down policies and 
regulations in China. While such a picture tries to go some way in reflecting the richness 
of local contexts in China, this thesis essentially has an explorative intention. Rather than 
targeting generalisation, this thesis allows for the identification of conditions shaping local 
energy governance in real and in-depth studied environments. As will also be expressed in 
the following chapters, these conditions do on occasion allow for more generalised remarks, 
or provide important signposts upon which future research can build. Hence, generalisation 
is merely considered when possible and sensible, while on other occasions this work stays 
close to its main intent: to identify conditions such as barriers, opportunities, problems, and 
thus, develop a clear and fair picture of local energy governance in several different Chinese 
cities. 
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Table 1.1 Research structure and case studies of the thesis

Analytical lens Research questions Cases Chapter

1) Policy  
implementation 

How does the Chinese top-down policy  
framework for energy efficiency function when  
applied under different local circumstances?

Hohhot, 
Lanzhou, 
Yangzhou, 
Chengdu

Chapter 2

Which are the key constraints that Chinese  
local authorities face regarding the develop-
ment and implemention of local energy  
policies and how does this affect their  
willingness and ability to do so?

Dunhuang, 
Xi’an,  
Yangzhou, 
Nanjing

Chapter 3

2) Integrated  
and collaborative 
strategies 

How is policy integration on energy transi-
tion pursued in urban China, and how does 
Chinese centralised governance allow for, or 
constrain, local integrated energy policies?

Chengdu, 
Yangzhou

Chapter 4

How are local collaborative energy practices 
shaped by existing institutional rules and  
regulations; how are the roles of actors  
defined in Chinese energy governance?  
What are the barriers and opportunities to 
multi-stakeholder collaboration?

Guangzhou Chapter 5

   
Case selection

All selected case studies are chosen based on two general considerations. First, in 
answering each subquestion (Chapters 2-5), cases were included that are ambitious in 
pursuing a sustainable energy system, either by actively implementing energy policies, 

or participating in national and local energy transition projects. By choosing more ambitious 
cases, there is a guarantee that significant local efforts in pursuing energy transition do exist. 
Furthermore, this thesis works under the assumption that there might be clear barriers for 
developing local energy policies that are area-specific and tailor-made due to the traditional 
top-down oriented way of working in China. Hence, if barriers exist even in the most 
ambitious cities, then it is likely that other cities will also struggle with these barriers,  
which would be a step towards a more general reflection on the situation in China. 

Second, the selected cities cover a broad diversity of different urban conditions across 
the whole of China (e.g., resource distribution, population size and industrial structure). 
This provides the opportunity to gain insights from a varied set of cases and hence, to 
uncover different barriers and enablers affecting local energy transition policies (Fig. 1.1). 
In China, cities from different geographic regions are vastly different in culture, topography, 
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levels of economic development, distribution of energy resources, and even institutional 
arrangements, despite the Chinese centralised policy framework. By using this distinction 
between cities, it is expected that different local policy strategies and administrative choices 
will emerge that can lead to meaningful energy practices. A general introduction of these 
selected cases is illustrated below based on their geographic location.

Figure 1.1 Location of the eight case study municipalities (Source: Author)

Northwest cities 
 
Three cities have been selected from the provinces of Gansu (Lanzhou and Dunhuang) and 
Inner Mongolia (Hohhot city), respectively. Each of these cities lies within an economically 
less developed area in China. These areas still strongly rely on the traditional heavy 
industrial economy with high energy demand (e.g., coal, petroleum and gas). In addition, 
as coal-related fossil fuels are mainly distributed in North and Northwest China, cities in 
these regions are also responsible for providing electricity and industrial materials for other 
Chinese areas. For example, over one-third of the annual power supply generated from fossil 
fuels in Inner Mongolia (where Hohhot is located) is exported to other regions, especially to 
the economically-developed Chinese east coast. 

Nevertheless, these three less developed cities are located in regions with the richest 
renewable energy resources in China (e.g., solar and wind). For example, Dunhuang is a 
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rather small city with ‘only’ 0.18 million inhabitants. However, it is one of the richest areas 
in China for solar energy, with approximately 3,258 sunshine hours per year and a 75% 
sunshine percentage. 

Eastern cities

Nanjing and Yangzhou are located on the eastern costal region, Jiangsu province, one of 
the leading provinces in finance, education and technology in China, and has the highest 
GDP per capita of all Chinese provinces. Both cities have a strong economic development 
and are dependent on other fossil-rich areas in China for their energy supply. Yangzhou is 
committed to becoming a livable city and has already shown strong interest and taken action 
regarding renewable energy initiatives. The third eastern case study selected is Guangzhou, 
one of China’s four major highly developed cities (the other three are Beijing, Shanghai and 
Shenzhen). Guangzhou is also the largest city and political, economic and cultural centre of 
southeast China. All three of these eastern cities have strong economies  
but only moderate energy resources.

Western (and central) cities

Chengdu serves as the capital of Sichuan Province and is the third most populous city in 
Western China, the other two being Chongqing and Xi’an. Chengdu is now one of the most 
important economic, financial, commercial, cultural, transportation, and communication 
centres in Western China. Whereas Xi’an is the capital of Shaanxi Province and maintains 
an average economic strength within China. The city of Xi’an also functions as an important 
cultural, industrial and educational centre of the central-northwest region, with facilities 
for research and development, national security, and space exploration. Both Chengdu and 
Xi’an are cities with moderate energy resources in China.

Methodology  

T he methods used in this research mainly comprise policy document analysis and 
in-depth interviews. Although the main source of primary data for this PhD research 
is based on in-depth interviews, policy document analysis is the key starting point for 

a quick scan of the political system and policies on energy transition; moreover, it provides 
a springboard into the issues and challenges brought to the forefront during the in-depth 
interviews.

The policy document analysis in this PhD research consists of two different kinds of 
documents: (1) primary documents, including plans, policies, strategies, legislation 
and guidelines, and (2) secondary documents such as research reports, journal articles, 
newspapers and websites. The analysis of primary documents comes first in order to 
understand the rules, procedures and measures applied at the national and regional 
levels (i.e., what is being said on paper), and also allows for a comparison between what 
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is being said and what is being practiced. Analysis of secondary documents complements 
the findings from the interviews by providing a more general analysis of certain policies 
and projects. Secondary documents also help to contextualise findings within the wider 
discusson on Chinese energy policies. 

In-depth interviews offer respondents the opportunity to express their own emotions, 
perceptions, opinions, and values instead of being guided during the interview through more 
structured questionnaires. The purpose of the interviews was to understand stakeholders’ 
policy choices and strategies, and to get a better grip on the struggles and possible 
motivations in the decision-making and implementation process of energy transition policies 
in urban China. Between November 2015 and 2019, 90 interviews were carried out with 
stakeholders in eight selected cities, and with representatives from the national government 
and national scientific organisations who were involved in the policy implementation, or 
more generally in decision-making for Chinese energy transition. Interviewees include repre-
sentatives of governmental authorities (national, regional and local), knowledge institutes, 
media (e.g., journalists) and business interest groups (e.g., energy companies). A full list of 
anonymised interview respondents is set out in Appendix A. The interviews were conducted 
in a semi-structured way. The interview guides were designed for the interviews and are also 
given in Appendix B. All interviews were audio-recorded, and the average duration of each 
interview was between 45-60 minutes.

Additionally, in Chapters 2 and 3, prior to the in-depth interviews, an explorative focus group 
session at a workshop in China was conducted for an initial screening. The workshop was 
organised by China Energy News in Guangzhou city, with 40 practitioners coming together 
from a broad range of regions in China in December 2014. This workshop was particularly 
helpful for the first and second research objectives of the present thesis, and provides a 
general overview of local authorities’ responses to national energy policy strategies. 

All the collected data from the in-depth intervews were fully transcribed and coded using the 
Atlas.ti computer programme. For the policy document analysis, Atlas.ti was used to code 
certain excerpts of the text. Further details on the process of data collection (i.e., when, what, 
where, and with whom) and data analysis (i.e., how) will be provided in each chapter (see 
Chapters 2-5). 

 
1.4 Structure of the thesis

This PhD thesis is structured across six chapters, with four research questions explored and 
answered in Chapters 2 to 5 (also Table 1.1).

Sub-question 1: How does the Chinese top-down policy framework for energy efficiency 
function when applied under different local circumstances? 
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Chapter 2 introduces the concepts of conformance and performance in relation to policy 
implementation of energy governance, and investigates how the Chinese top-down and 
conformance-oriented system impacts policy implementation regarding the energy transition. 
Specifically, it identifies how policy design of target setting and evaluation is both impacting 
and driving the implementation of energy efficiency at the local urban scale. This chapter 
draws on empirical insights from four cases with varied urban conditions: Hohhot, Lanzhou, 
Yangzhou, and Chengdu. These urban case studies have visualised the problems arising from 
the top-down energy efficiency framework, and which have inhibited the implementation of 
centrally issued targets and policies. These barriers have even undermined local performance 
of pursuing ambitious energy efficiency objectives. The chapter argues for a more perfor-
mance-oriented approach and increased flexibility in both target setting and the evaluation 
scheme in the development of a national policy framework so as to enhance effectiveness in 
reaching energy efficiency targets.
 
Sub-question 2 : Which are the key constraints that Chinese local authorities face regarding 
the development and implemention of local energy policies and how does this affect their 
willingness and ability to do so?

In Chapter 3 the results of the research executed indicate that area-based perspectives and 
related decentralised governance approaches may be essential in complementing, or partly 
replacing, traditional centralised planning methods in the pursuit of energy transition in 
the local realm. Similarly, the Chinese national government has initiated projects aiming 
to trigger more local experimentation in line with the idea of area-based approaches. This 
chapter investigates whether Chinese local authorities have the willingness and ability to 
perform decentralised policies and tasks. This chapter also explores the development of 
desired area-based approaches on energy transition. It then zooms in on four case study 
cities through a national pilot programme, ‘New Energy Demonstration City (NEDC),’ and 
shows how the cities express only modest willingness and ability. When compared to 
other local priorities, local performance is constrained by inadequate local technical and 
managerial ability in purusing integrated and area-based policies and a possible weak 
profile of renewable energy as compared to other priorities such as GDP growth; moreover, 
local performance indicates a limited local scope of influence over energy transition-related 
challenges further reducing local willingness and ability. Local willingness and ability 
therefore cannot simply be assumed to exist by itself, and more is needed; this chapter 
concludes that decentralisation in Chinese energy governance should take place in a context 
of central government support and stimuli, and also highlights the national policies and 
regulations that will enable and activate local authorities and stakeholders to pursue energy 
transition policies.

Sub-question 3: How is policy integration on energy transition pursued in urban China, and 
how does Chinese centralised governance allow for, or constrain, local integrated energy 
policies?
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In Chapter 4 energy transition requires actions beyond what the energy sector alone can 
deliver and thus calls for a degree of policy integration. Notably in a local realm, the spatial 
and socio-economic implications of energy transition urge for cross-sectoral working. This 
chapter uses the lens of climate policy integration, which has emerged as an important 
strategy to respond to energy concerns in which energy issues can be governed by multiple 
sectors taking collective responsibility for a common objective. This chapter then uses 
two cases to analyse how the integration of energy ambitions within non-energy sectors 
manifests at the local level in urban China: Chengdu (Low-carbon city project) and Yangzhou 
(New Energy Demonstration City Project). Results show weak climate policy integration in 
both cases, while identifying key barriers that currently frustrate such integration, even 
in proactive and ambitious cities. Based on this finding, this chapter points to some key 
questions to be asked on how hierarchical, top-down and sectoral governance can and 
should interact with local attempts to pursue cross-sectoral policy approaches.

Sub-question 4: How are local collaborative energy practices shaped by existing institutional 
rules and regulations; how are the roles of actors defined in Chinese energy governance? 
What are the barriers and opportunities to multi-stakeholder collaboration?

Chapter 5 conducts an institutional analysis by enriching the Institutional Analysis and 
Development (IAD) framework (Ostrom, 2011) to investigate how current institutional rules 
and routines affect collaborative governance in local energy practices. Specifically, the 
analysis seeks to identify institutional barriers and opportunities for such collaborative 
governance. Guangzhou and its decentralised photovoltaic (PV) power generation project is 
the case study highlighted in this chapter. The analytical approach applied here goes beyond 
focusing on identifying the formal and established ‘rules of the game’. It also considers how 
actors react to the rules in the ‘play of the game’. As such, the case study analyses both 
formal and informal patterns of interactions of collaborative governance in local energy 
practices. Results show that grid operators hold the monopoly position in the development of 
the decentralised PV project, and such uneven power between actors is the main reason for 
the chain of problems in the decentralised PV industry.

Finally, Chapter 6 draws together the various insights gained from Chapters 2 to 5 in a 
discussion on findings and in a general conclusion. Thereby, it provides a summary of the 
main findings of this thesis and gives implications and recommendations for policy-makers 
on which conditions are conducive for implementing energy transition policies in urban 
areas. In addition, this chapter also contains reflections on the theoretical frameworks 
and methodology used for this study. Lastly, this chapter provides suggestions for further 
research.
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