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Abstract

The large-scale use of renewable energy in the
building sector in urban areas plays an impor-
tant role in peaking CO2 emissions and achiev-
ing carbon neutrality. Buildings, along with in-
dustry and transport, are the three main sectors
with high energy consumption. Urban areas are
the convergence point of these three major ener-
gy consuming sectors and are therefore the most
important players in the global energy transi-
tion. Cities and towns, as custodians of buildings
and related infrastructure, can make the use of
renewable energy at different levels more attrac-
tive. According to China’s Revolutionary Strategy
for Energy Production and Consumption (2016-
2030), released in 2016, the energy transition
will accommodate both the distributed and the
centralised approaches, focusing on distributed
utilisation and promoting a high proportion of
renewable energy. This also highlights national
macro-level requirements for the large-scale use

of renewable energy in building sector.

There are various types and uses of renewable
energy with different development potentials.
The use of renewable energy in the building sec-
tor requires a site-specific analysis and integrated
planning and design based on the climatic and

geographic conditions of the urban area.

There are three main approaches to renewable
energy generation. In addition to photovoltaic
systems, which are currently widely used and de-
veloping rapidly in China, small-scale wind pow-
er and biomass power systems have also been
explored internationally. Similarly, in the area
of renewable energy heating and cooling, China
has accumulated considerable experience with
solar collectors for heating applications. Other
systems, such as solar thermal combined with
absorption cooling systems, geothermal heating
and cooling, and biomass heating systems, can
further reduce carbon dioxide emissions result-
ing from building energy use. There are further

examples of mature technologies internationally,

however, thesestill need to be promoted on a

wider scale.

The promotion of renewable energy in the
building sector requires the appropriate foun-
dation and guarantees. Within the framework
of China’s energy transition strategy and the
Renewable Energy Law, urban planning tools
can be used to develop comprehensive or in-
dividual renewable energy plans. Internation-
ally, Germany, for example, has some mature
cases in this area, and similar integrated ener-
gy planning in China is currently in the pilot
phase. On the technical level, in addition to
the development of renewable energy capac-
ity technology itself, systematic technology
applications are the basis for large-scale de-
ployment. These include flexible and stable
smart grid systems, distributed energy sys-
tems based on the use of small devices, and

appropriate energy storage technologies.

In order to achieve large-scale deployment
of renewable energy in buildings, innovative
concepts are needed for individual renewable
energy sources, such as building-integrated
photovoltaic (BIPV), as well as the potential
for collaboration among multiple renewable
energy sources in a urban district, such as a
campus-integrated solution to achieve a clus-
ter effect. In addition, for specific renewable
energy uses such as geothermal energy, bio-
mass, and wind energy, cities and towns can
actively cooperate with their neighbors to

promote complementary advantages.

With the preparation of the 14th Five-Year
Plan, it is expected that China’s path to peak
carbon emissions and carbon neutrality will
become increasingly clear. It will be a strate-
gically important task to select suitable urban
areas and promote the use of renewable ener-
gy in the building sector through internation-

al cooperation. Based on more than ten years

of experience of the German Energy Agency
(dena) in the field of building energy efficien-
cy and eco-city cooperation in China, a mul-
tifaceted working framework will facilitate the
cooperation. The framework will include the
selection of demonstration technologies and
projects together with the partners, assistance
in the establishment of local management sys-
tems for renewable energy development, and
policy and standard recommendations for
cities and towns based on the practical expe-
rience of cooperation on concrete demonstra-

tion projects.

The nature of renewable energy is such that
its application requires systemic solutions
and innovative models. A comprehensive and
multifaceted cooperation can lay a solid foun-
dation for a large-scale regional expansion of

renewable energy use in buildings.
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