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Abstract—This paper provides a conceptual frame that how
socio-technical landscape components of the Multilevel
Perspective can stimulate energy transitions in cities by taking a
case of Beijing city. It adopts a theoretical coding method with
the help of a methodical literature review to define the main
sectors of energy consumption/carbon emission and socio-
technical landscape components in a coherent way to support
energy transitions. The recurring strands of the main sources of
carbon emission—local and regional transportation, coal
combustion, industrial production, fugitive dust, and others, are
described first. Lately, the main factors of socio-technical
landscape—political support, macro-economic trends, spatial
structure, demographic trends, media, and societal values, are
described as a framework of multi-sectoral cooperative interplay
to minimize energy consumption, carbon emission, and
improving the air quality of the city. The study intends to
illuminate the pathways of energy transitions for urban planners
and policy makers to make our urban localities even more
resilient and a sustainable.
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I. INTRODUCTION

limate change issues are alarming the global world that

we develop our societies in a way that we could sustain it
in the long run. Our development patterns and population
dynamics are posing mounting threats for all of us. People are
shrinking in urban areas all over the word. That’s why cities
are important turning points to realize sustainable
development agenda [1]. Our population increase and urban
development patterns especially in the developing world can
play a decisive role in leading us toward a sustainable future.
Beijing is the capital city of the fastest growing economy in
the world—the People’s Republic of China. This study takes

Beijing as a case, and studies its main sources of energy
consumption and carbon emission sectors. Furthermore, it
takes a panorama view of the emission sectors with the help of
a theoretical lens—multilevel perspective (MLP)[2]. The
study only studies the landscape components of the Beijing
city and defines that how mainstream six components of the
MLP can potentially reduces carbon emission from six main
sectors of carbon emission in cities.

Il. RESEARCH METHOD

A methodic literature review with theoretical coding method
is undertaken to conduct this study [3], [4]. In the context of
the study purposes, many theoretical frameworks are already
available. For example, structuration theory appropriately
responds to the complex processes leading to the formation of
specific practices, and systems, by giving more attention to
‘structure and agency’ [5], [6]. New urbanists suggest
principles of sustainable urban design to create a carbon
neutral and durable urban form by focusing on spatial
arrangements [7], [8]. Social practice theorists are similarly
interested in the formation and transformation of social
practices within a specific socio-spatial context [9], [10]. The
capacity building of such an environment-pro systematic
change is also in the heart of socio-ecological systems (SES),
which discuss the dynamic processes of human interaction
with nature [11]-[13]. A significant number of studies have
adopted these theories to explain the agenda of urban
sustainability. However, this study is guided by the MLP
framework[2], [14]-[18].The study confines potential
capacities of Beijing into a framework for transforming the
consumption patterns at the landscape level. The diverse
capacity components, together with potential agents and their
interventions, are given for a categorical and systematic
understanding of capacities to reshape the existing patterns of
carbon emission [19]. At first, this work segregated the
research findings of different scholars/studies broadly into a
specific level of incubation—Ilandscape component (LC).
Later on, different research works are coded and shaped into
different subject areas and specific components to work on.
Lastly, reoccurring points are framed in guiding principles to
work on for a sustainable development in Beijing.

I1l. RESULTS

The study finds six socio-technical landscape components
to work on for transforming the ongoing main sources of
carbon emission in Beijing.
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Table 1. Landscape Components

LC.1 Political ideology

LC.2 Spatial structure

LC.3 Macro-economic trends

LC.4 Demographic trends

LC.5 Media landscape

LC.6 Societal values

Table 2. Subjects and Multi-Level Capacity Components for CO, Reduction
Landscape Components
Year | Ref. Sg?izct (X9
1123 4 5 6

2016 [21] General .
2016 [22] General . .
2016 [19] General . o | o
2016 [23] General . .
2017 [24] Transport o | o | o
2017 [25] Transport o | o
2017 [26] Transport o | o | o | o
2016 [27] Energy . . .
2015 [28] Energy .
2017 [29] Energy o | o
2017 [30] Market
2015 [31] Market . . .
2015 [32] Market .
2016 [33] Lifestyle .
2016 [34] Lifestyle .
2015 [35] Lifestyle o | o
2016 [36] Industry . .
2016 [37] Industry o | o .
2015 [28] Industry . .
2016 [27] Spatial o | o | o
2015 [38] Spatial . .
2003 [39] Spatial o . .

1. (LC.1) Political Support

Beijing’s political insights about handling environmental
issues are apparent from the acknowledgment of commitments
in the Paris Accord, recently [40]. No doubt the vision in
1949—the socialist ideology with Chinese characteristics—
has led Beijing from consumption to a production city
followed by remarkable developments [39], [41], [42].
Furthermore, researchers[37], [43] reiterate to adopt long-term
balanced growth by paying equal attention to cleaner
production technologies, transforming industries, and
changing construction practices to minimize energy
consumption, ambient air pollution, and dust pollution in
Beijing. The city vows to work on “Socialist Eco-civilization”
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to transform socio-ecological systems into more sustainable
one [44].

2. (LC.2) Spatial Structure

Beijing should retain only core functions of political
institutions, cultural, and international exchange centers for
scientific and technological innovation, and evacuate highly
energy-intensive industries, such as iron, steel, building
materials, metals, textile, chemical, papermaking, and printing
from city areas [45]. Yang [27] suggests three spatial
dimensions for taking into consideration for urban planning.
First, the structure of buildings should be constructed in a way
that maximum daylight could access inside the building’s
premises. Second, green spaces in neighborhoods have the
potential for energy saving and, third, urban planners should
consider the elements of a better socio-spatial match. Beijing
is still undergoing settlements in suburbanization areas,
whereas most of the public services are located in inner-city
areas. Such a mono-centric form of urban sprawl has created a
job-housing spatial mismatch. Ma [46] found a job-housing
spatial mismatch as a primary factor for promoting car use,
and suggested mixed land use, convenient approachability to
public transport, and nearness to workplaces may lead to
green travel behavior. Batterman [47] recommends vegetation
and precipitation mechanisms, such as wash-out and rain-out,
can reduce concentration in the air, and surface wetting can
inhibit surface dust from roadsides and fields [48]. Mulch,
airstream disruption, and spray-on soil chemical treatment are
useful methods to mitigate fugitive dust concentration. Hence,
the installation of water sprinkler systems on road surfaces,
improving drainage structure for paved roads, and controlling
vehicles’ speed can reduce road dust emission. These
measures have little impact on GDP, require no cost to
industry, and limited technological barriers to reduce
emissions in the city [49].

3. (LC.3) Macro-Economic Trends

The mainstream macroeconomic patterns have much to
do in Beijing. It is a big challenge to improve the air quality of
the city without compromising the economic growth of
developing people. In this study area, scientific inquiries are
urged. Chen [25] confirms the direct relationship of economic
growth (per capita GDP) with increasing carbon emission, and
it affects CO, emission indirectly by increasing motor
vehicles [50]. They urgeto inhibit the rate of carbon emission
by diminishing energy intensity from transport sector directly,
and transport intensity indirectly. Beijing needs to realize its
commitment (LC1) for environmental sustainability in a
practical way by relinquishing inconvenient patterns of
economic growth, and by promoting comprehensive
endeavors in favor of ecological health of the city [26].
Beijing needs to transform its landscape arrangements to
resolve the issue of built-infrastructure (LC2) that requires not
only investment, but time and patience. A comprehensive
strategy needs to revise laws and regulations, provisions of
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permits to traders to set a healthy direction of market trends in
the city.

Figure 1. Socio-technical landscape components and carbon emission factors
in Beijing

BT Ta,
d *a,

Socio-technical Landscape 0. "

*
v' Political Support 3
\d L}
&4 )
[] L)
¥ 3

Macroeconomic ¥ Motor [

[ .
Trends Regional Vehicle Demographic Trends
Transport
0al Comfustion

§ Industrial ¢

:Produclion :

Spatial % “

Structure } Other ‘l
3 ¢

% Media +

4. (LC.4) Demographic Trends

Beijing has always been facing a growing number of
migrants. A massive flow of people is still seeking settlements
in the city, which is the root-cause of environmental hostility
in Beijing.  Researchers [45], [51] suggest controlling
population size, which is already on the agenda and, therefore,
population growth showed a changing curve from rapid
growth (2.9%) to slow growth (0.9%) in 2015. A recent study
[26] suggests improving the quality of current population—
educating people for playing their due role to enhance
environmental situation by using clean energy and limiting
transportation intensity in daily life [25]. Beijing can improve
the urbanization process by refining the household registration
system, improving quality of local citizens, defining the rate
of population rise, and distributing the population in a rational
way appropriate to the spatial structure and the overall
environment of the city [26], [52].

5. (LC.5) Media

Since 2001, after joining the WTO, the
commercialization of the media has gained significance in
opinion-making[53]. Sina-Weibo (a social media application)
remained useful for timely information about the emergency
situation in Beijing [54]. During the Olympics in 2008, local
media successfully crystallized eco-friendly norms among
people, which confirm the media’s ability to ingrain eco-
friendly consumption lifestyles in the long-term, as well [55].
Another aspect highlighted by [56] is the element of
confidentiality that usually there is limited access to macro
level travel surveys, which restrict scientific inquiries to
improve the environmental situation. Beijing's government
can publish large surveys to encourage scientific inquiries.
Moreover, increasing public awareness about causes and
consequences of CO, emission can help alternative
lifestyles/practices. The advertisement of success stories of
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other cities that have previously been minimized air pollution
in the past, can further adjust public trend to adopt low-carbon
lifestyles. Celebrities can support in promoting low-carbon
lifestyles, by nudging public opinion [57].

6. (LC.6) Societal Values

The mitigation report of IPCC informs that social
practices, people's lifestyle, and cultural forces have a
significant influence on energy consumption and potentially
useful for sustainability transitions [33]. The initiatives for
sustainability transitions should not only concentrate on
consumer behavior, but also their contexts or needs within
which those practices are formed [58]. Air quality issues are
man-made. Focusing on people’s lifestyles, [45] suggests
enhancing the quality of peoples’ behavior by raising
awareness through human development programs. Nudging is
an effective way for shaping choice direction if customized by
a judicious choice architecture [34].

Table 3. Conceptual Framework of Capacity Components at
Landscape Level

SComponent Actors Interventions Ref.
LCA long-term optimal [60]
e Government decision making, [26]
Political - . ' os of
support bodies setting new metrics 0 [28]
measuring progress [43]
Real estate Buildings with better [27]
LC.2 builders, daylight environment, [56]
Spatial construction thermal insulation [46]
Structure regulatory structure and [38]
bodies, city decentralized heating
planners system.
LC.3 . o .
Macroec- Economic think | Optimize economic [26]
onomic tanks, advisory targets through circular | [27]
Trends committees economy approach [52]
LC.4 Household optimize population
Demograph | registration size with city’s [53]
ic Trends management capacity.
Television Promoting low-carbon
LC.5 channels and oting [53]
- . practices, cleaner
Media hosts, marketing technologies
agencies Y
- Intervening in societal [59]
IS_gt‘;iGetal Eggﬁ?ggﬂ and norms, MOA model for | [34]
y a sustainable [58]
Values leaders o .
direction—nudging.

Another study [59]proposed a motivation, opportunity, and
ability (MOA) model for shaping community behavior in a
sustainable direction. The mindset of people can potentially be
fabricated by group activities and role models, which direct
sustainable green choices for food, shopping, and energy
consumption. Therefore, the socio-spatial architecture of
shared values, beliefs, and other societal concerns should be
carefully adjusted to intervene in consumption practices.

IV. CONCLUSION

Landscape components propose a long-term economic-
environmental planning ingrained in political insights, the
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transformation of spatial structure—renovate buildings for
better daylight interiors, green surrounding community areas
built by real estate builders, and optimizing macro-economic
targets with circular economy approaches for minimizing
carbon emissions in cities. The study realizes the importance
of innovative energy research in the context of social sciences
to save human—environment coupled systems from the
devastating effects of CO, emission in cities.

Following MLP as a baseline for socio-technical
transitions, this study considers “six sectors” of PM;s
emissions  [19]—transport, coal combustion, industrial
production, fugitive dust, and other sources “as regimes” of
CO, emission in Beijing. The study provides a framework
underlying city’s transformative capacity to deal with the
environmental pollution at the landscape level. Following the
research gap [23], [60], this study frames non-linear strands of
multilevel capacity components, subjective domains, agents,
and their interventions into an integrated framework. The
framework provides a holistic orientation to urban
stakeholders—planners, organizers, leaders, and controllers—
by referring to potential adjustment strategies relevant to their
specific area of work for a resilient and sustainable urban
development.
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