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Capital Institute of Science and Technology Development Strategy
(CISTDS) was established in August 2011. CISTDS is sponsored by
the Ministry of Science and Technology, the Chinese Academy of
Sciences, the Chinese Academy of Engineering and the Beijing
Municipal People's Government, the Beijing Municipal Science and
Technology Commission for the Secretary-General units, Beijing
Normal University and Beijing Institute of Science and Technology. It
is a new think tank which is based in the capital Beijing and serves
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Ever Source Science and Technology Development Group Co. Ltd. (HYY Group) is the Beijing Head Office for science and
technology development owned by China Geothermal Industry Development Group Ltd. (HKEx: 08128, China Geothermal) which

is subordinate to the China Energy Conservation and Environment Protection Group.
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With integrated administrative framework of Beijing and Hong Kong offices, the HYY Group is fully engaged in the R&D and market
promotion of using shallow ground source (heat) energy as the substitute energy source of heating for buildings; in industrialized
development of its original technology; to the upgrading of traditional heating industry into a new industry of integrated combustion-

free heating and cooling with ground source energy; and in pioneering ways to improve ecological construction and curb haze in China.
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Code of Conduct :
RBEE—, IMESR
With safety first, standard speaks
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To form a solid foundation, to make all strategies practicable
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All develop sense of responsibility,and achieve pleasure at work

o IEMIMZFEET: KL, €IF
Our Mission: Pragmatism and Innovation
o FRMIMER: ASBEARRYFIERE
Our Pursue: Harmonious Coexistence of Human and Nature
® FFE: AU EZSmENES
Our Dedication: Improve comfort level of the people’s livelihood
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Our Vision: Work for greater industrialized development of the original technology for ground source energy
collection, while promoting the use of shallow ground energy as the substitute energy of heating for buildings;
furthering scientific utilization of energies by grades; propelling combustion-free intelligent heating (cooling) for

buildings with ground source energy; and forcefully boosting the new industry of integrated heating and cooling with
ground source energy.
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Better City, Beautiful Countryside-Shallow Geothermal
Energy Has Conduced the Transformation to Clean
Heating Energy
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COUNTRYSIDE

——Shallow Geothermal Energy Has
Conduced The Transformation To Clean

Heating Energy
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Abstract: In response to climate change and
environmental pollution, a new round of energy
revolution emerged. An energy system based on
new energy and renewable energy has gradually
taken the place of the traditional fossil fuels based
high carbon energy system. This replacement has
pushed the evolution of the industrial civilisation
from unsustainable development to a more
environmentally-friendly and sustainable model.

The development of socialism with Chinese
characteristics marked a new era of China’s
economy, where the quality-improvement of
growth in the urban and rural area has been
put onto the agenda in government publication
the National New Urbanization Plan (2014-
2020) and National Strategic Plan for Rural
Revitalization (2018-2022). In these documents,
the Chinese government emphasise the
importance of promoting the construction of new
urbanisation and the necessity of implementing
the strategy of vitalising rural areas.

Heating supply is an essential foundation
for people's livelihood in northern China. For
a long time, primary energy, especially coal
consumption, is the main heating source
there. This activity has caused environmental
pollution and energy waste, leading to frequent
haze weather. Hence, heating period is also
nicknamed "haze season". However, this
weather has seriously affected people's daily
life and health. In 2016, Chairman Xi Jinping
proposed in the 14th Meeting of the Central
Leading Group on Finance and Economics, that
promoting clean heating in winter in north China
should be based on a strategy of “Business-
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oriented, government-driven, affordable prices for
residents". This strategy adopted a rather flexible
approach in energy usage, calling for using gas
or electricity for heating wherever permissible,
thus increasing the percetage of clean-heating.
Therefore, promoting clean heating is of great
significance for alleviating environmental pollution
and the construction of high-quality cities and
beautiful countryside in northern China.

Currently, clean heating modes in China mainly
include natural gas heating, electric heating, clean
coal-fired heating and renewable energy heating.
Nevertheless, regarding the factors of energy
reserves, environmental protection, energy grade
and technology, neither do clean heating methods
(including natural gas heating and clean coal-
fired centralised way) have priorities in northern
China (although these methods have dominated
the clean heating market), nor could renewable
energy (such as solar energy, wind energy,
biomass energy, water energy, and so on) be the
proper energy resource in this area.

By contrast, shallow geothermal energy (SGE),
for its distinctive advantages of vast reserves,
rapid regeneration, wide distribution, moderate
temperature and excellent stability, can be a
reliable alternative. SGE, as a type of renewable
energy free from the depletion problem, is an
inexhaustible "green energy treasure house".
As a kind of low-grade renewable energy, SGE
can provide heating, refrigeration and domestic
hot water. Featured in non-combustion, non-
emission, zero pollution and economical
during usage, SGE realises the unification of
economic, social and environmental benefits.
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China has the decades-long history of replacing
fossil fuels with shallow-ground-energy-
heating pump systems for combustion-free
heating. On 29th December 2017, the State
Development and Reform Commission and
other six ministries jointly issued the Notice on
Accelerating the Development and Utilization of
Shallow Geothermal Energy and Promoting the
Substitution of Coal-fired Reduction in Northern
Heating Areas, which urged to speed up the
development and utilisation of SGE according to
local conditions, thereby clarifying SGE’s position
as an alternative energy for heating in north
China. All in all, after a thorough deliberation on
technology, environment and economy, SGE
should be considered as the preferred energy for
clean heating in northern China.

There are at least four comparative strengths
of SGE. (i) Shallow geothermal heating has the
advantages of combustion-free, pollution-free and
emission-free. Compared with traditional heating
methods, energy saving and emission reduction
effect is remarkable, which effectively promotes
the green development of urban and rural areas.
(i) SGE’s "triple supply" feature, which provides
heating, but also it can supply refrigerate and
domestic hot water, could effectively improve the
quality of life of residents. (i) SGE-driven heating
can effectively reduce investment on construction,
in the sense that it uses centralised heating
instead of the costly infrastructure such as large-
scale heating pipelines, heating network systems,
distribution networks and so on. (iv) Costing
less than 10 yuan per square meter, SGE is the
most economical heating modes, which can

8

significantly reduce the heating cost of residents,
bringing remarkable economic benefits.

The research team has investigated four
typical projects in urban and rural areas of
Beijing (i.e. the SGE triple supply project of
Haidian Foreign Language School of Beijing,
the shallow geothermal heating/cooling model of
the training center of the National Administration
College, the geothermal treasure system of
Xizhacun Village of Haidian District, and the
transformation project of the energy storage
electric heating system of Luojiafen Village of
Haidian District into the geothermal treasure
heating system). The team found that the above
four comparative advantages have been fully
embodied in the process of popularisation and
application of shallow geothermal heating. Not
only does SGE provide a low-carbon centralised
heating mode for cities, but also it offers a
distributed, clean and efficient self-heating
mode for rural areas. It has played a critical
role in promoting the transformation of heating
energy, improving the regional environment and
economic efficiency.

However, there are yet some urgent problems
to be solved for market promotion and
application. For example, social awareness
of shallow geothermal heating is still weak.
Inhabitants’ understanding of heating is
merely in the stage of "heat generated by
combustion”, and they are sceptical of shallow
geothermal heating with the fire-free process
and lower energy grade. Moreover, in urban
and rural heating markets, the promotion
of shallow geothermal heating projects is



constrained by both the geographical and
business environment, respectively. Also,
costly investment during initial stage has
limited the advancement of shallow geothermal
projects. At present, the imperfect subsidy
mechanism of the heating market in northern
China has become a stumbling block for SGE
heating adoption. what's worse, the lack of
the government's support for the SGE heating
enterprises, especially for private ones, has led
this new method a long and hard way to go.

Industry-wise speaking, the emerging
integrated geothermal-driven heating and
cooling system industry is the most economical
and practical approach to control haze and to
realise a win-win status in economy, society and
environmental benefits, which, therefore, should
be further promoted in north China.

Firstly, we recommend the policymaker
to strengthen the top level design and
improve the safeguard system. Other than
further clarifying the function of "promoting &
safeguarding" of the government, the industrial
guarantee system should also be developed
for guiding and regulating the development
of SGE market. Besides, it is necessary to
ameliorate the planning guarantee system and
coordinate the distribution of SGE heating in
urban and rural areas.

Secondly, the government should
promulgated preferential policies and strengthen
fiscal and taxation support in SGE, leading
to an all-win situation where the government,
corporation and residents would all be beneficial
by increasing financial aid.
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Thirdly, we suggest enterprises intensify R&D
and reduce the costs. For example, companies
should enhance the R&D capability by increasing
the investment of R&D. Companies should keep
upgrading SGE facilities via innovation to improve
its service lifespan. Besides, an increase in the
intensity of industrialized production of SGE
equipment would also be useful to reduce the
one-time input cost.

Fourthly, authorities should attach importance
to enhance public awareness. It would be
helpful to form remarkable demonstration
effect and favourable public opinion if there
enacted policies to strengthen science
popularisation and training for decision-
makers and to establish diversified promotion
mechanism in both cities and countryside.
Besides, encouraging demonstration and
publicity on the spot would also sparkle a
formation of a good atmosphere for family
participation through word-of-mouth effect.

Lastly, we advise creation in participation
mechanism to improve the life quality.
Enterprises should enhance social responsibility
awareness, improving service quality, thereby
establishing a green, economical, efficient,
coordinated and applicable heating in north
China. Moreover, the government should
meliorate the mechanism of residents'
participation and encourage residents to take
part in and monitor the selection process of
heating modes, the site-chosen procedure,
construction and maintenance to enhance the
service level and quality of shallow geothermal
heating continously.
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