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ANALYSIS ON THE CURRENT STATUS AND INFLUENCING FACTORS OF
BUILDING ENERGY CONSUMPTION IN CHINA

Based on the current status of building energy consumption in China, this paper
analyses the main influencing factors of building energy consumption and explores
strategies and measures to reduce building energy consumption. Through literature
review and data analysis, the study found that due to the accelerated level of social and
economic development, the total energy consumption of China's buildings has continued
to grow. After the country raised energy-saving standards and adopted energy-saving
technologies, the energy intensity showed a downward trend. China has a vast territory,
with significant climate differences between the east, west, south and north, and the
energy demand for heating in winter and cooling in summer is different. The main
influencing factors of building energy consumption include the level of economic
development. Building energy consumption is positively correlated with the level of
economic development, but the growth rate of energy consumption is often lower than
the economic growth rate, which reflects the effect of technological progress and
energy-saving measures. Population size and urbanization. China's continuously
growing population size and rapid urbanization process have led to the continuous
expansion of building scale and the continuous increase in building energy demand.
Climate conditions. The northern region is cold in winter, and heating energy
consumption accounts for a large proportion of building energy consumption; while the
southern region is hot in summer, and cooling energy consumption is relatively high.
Building scale and structure. The size of the building and the building structure system
have a direct impact on energy consumption. The larger the building area, the higher
the total energy consumption. There are also energy-consuming equipment and
technology. The promotion and application of energy-consuming equipment has
significantly reduced building energy consumption. Through the above analysis,
measures to improve energy efficiency are proposed, such as improving the policy and
regulatory system, promoting energy-saving technologies and products, optimizing
building design and construction, and strengthening operation management and
maintenance. The research results can provide a reference for the formulation of
building energy-saving policies and measures.

Keywords: China; building energy consumption; current situation analysis;
influencing factors.

General statement. With the rapid development of China's economy and the
acceleration of urbanization, the proportion of building energy consumption in the total
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social energy consumption has continued to rise, and has become an important factor
affecting national energy security and sustainable development. Building energy
consumption is not only related to the effective use of energy resources, but also closely
related to global issues such as environmental protection and climate change. Therefore,
in-depth research on the current status of China's building energy consumption and its
influencing factors is of great significance for the formulation of effective energy-saving
policies and measures.

Analysis of recent studies and publications. Li, L., Wang, Y., Wang, M., Hu, W.,
Sun, Y. (2021)™ conducted an analysis of factors affecting energy consumption is very
important for saving energy and reducing consumption in residential buildings. Existing
research on this matter lacks an analysis of multiple interacting factors and has not
solved the problem of high energy consumption. Chen, Y., Ren, Z., Peng, Z., Yang, J.,
Chen, Z., Deng, Z (2023)!? facing global warming, the construction industry, as one of
the main sources of carbon emissions, is facing challenges. Assessing the changes in
urban building energy consumption and the potential for energy savings is crucial.
Vandenbogaerde, L., Verbeke, S., Audenaert, A. (2023)[3] the review examines energy
savings reported in the literature, encompassing field studies and dynamic energy
performance simulations, to assess the vaIiditY of EN 52120-1’s proposed factors.
Guo, S., Yan, D., Hu, S., Zhang, Y. (2021) 4. building energy use is becoming
increasingly important in China. Despite a rapid growth in recent years, energy use
intensity in China is still relatively low compared to other advanced economies.
Therefore, in-depth research on China’s building barbecue stoves and their influencing
factors is of great significance for formulating effective energy-saving policies and
measures. Gonzalez-Torres, M., Pérez-Lombard, L., Coronel, J.F., Maestre, LR,
Yan, D. (2022)"!: however, energy use in buildings will only curb if global cooperation
enables developing nations to break the link between economic growth, urbanisation and
consumption. Ma, Z., Yan, Z., He, M., Zhao, H., Song, J. (2025)[6]: against the backdrop
of factors influencing building operation energy consumption, we reviewed the
advancements in research pertaining to the supervision and prediction of building energy
consumption, deliberated on more energy-efficient and low-carbon strategies for
buildings within the dual-carbon context, and synthesized the relevant research progress
across four dimensions: the contemporary state of building energy consumption
supervision, the determinants of building operation energy consumption, and the
prediction and optimization of building energy consumption. Chen, Y., Wu, Y.,
Chen, N., Kang, C., Du, J., Luo, C. (2022)!"): the type of energy used in the construction
process has the greatest degree of influence on energy consumption and carbon
emission, and the local GDP, population factor, construction machinery performance
specifications, and shift usage also show a positive correlation with the growth of total
energy consumption and carbon emissions. Ding, Y., Xiang, Y., He, Y. (2024)8: a
working method is proposed, and the effects of building factors and usage characteristics
are considered accounting for different energy usage patterns in residential buildings.
Wen, L., Cao, Y. (2020)": to predict the trend of residential energy-related CO,
emissions accurately, it is significant to analyze the influential factors. Olu-Ajayi, R.,
Alaka, H., Egwim, C., Grishikashvili, K. (2024)%: a prerequisite for decreasing the
intensification of energy in buildings is to evaluate and understand the influencing
factors of building energy performance (BEP). These factors include building envelope
features and outdoor climactic conditions, among others. Wu, J., Chen, S., Ying, X,
Shu, J. (2023)™: a prerequisite for decreasing the intensification of energy in buildings
is to evaluate and understand the influencing factors of building energy performance
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(BEP). These factors include building envelope features and outdoor climactic
conditions, among others. Jiao, L., Rong, X. (2022)"?" as commercial transportation
complexes, expressway service buildings have large passenger flow and a poor energy-
saving effect, and have become the focus of energy conservation and emissions
reduction efforts in the transportation field. At the same time, the particularity of the
function determines that it is within the scope of no municipal supporting facilities,
which renders them typical energy island-type buildings. Based on the above analysis, a
low energy consumption operation strategy for the air-conditioning system is proposed.

The purpose of this study. This paper aims to analyze the current status of building
energy consumption in China, explore the main factors affecting building energy
consumption, and propose corresponding energy-saving strategies. The study adopts a
combination of literature review and data analysis to systematically sort out the overall
situation, changing trends and regional differences of building energy consumption in
China, and analyzes the key factors affecting building energy consumption from
multiple perspectives such as economic development, population, climate, building
characteristics and technology. Finally, based on the analysis results, strategies and
measures to reduce building energy consumption are proposed, in order to provide
reference and reference for promoting building energy conservation in China!®!.

Methods and instruments of this study. This paper adopts the literature research
method, through systematically arranging and analyzing the existing literature materials,
forming screening literature, conducting induction, comparison or critical analysis,
summarizing the research status and development trend of China's architectural yarn,
discovering the deficiencies, and conducting a literature review.

The main research results.

Current status of building energy consumption in China

(1) Total building energy consumption

The total building energy consumption in China has been growing continuously.
According to relevant statistics, in recent years, the proportion of building energy
consumption in China's total social energy consumption has exceeded 20%, and this
proportion is still rising (as shown in Figure 1). The growth of building energy
consumption is mainly driven by economic development, accelerated urbanization, and
improved living standards”.

From the above analysis, it can be seen that due to the acceleration of urbanization,
building energy consumption continues to increase. In 2019, green buildings and
energy-saving renovations were gradually promoted, but the total energy consumption is
still growing. In 2020, under the influence of the epidemic, residential energy
consumption increased, while public building energy consumption decreased. In 2022,
building energy-saving policies continued to be promoted, but urbanization and
improved living standards still promoted energy consumption growth. As of October
2023, detailed statistics on China's building energy consumption have not been fully
disclosed, but according to recent trends, building energy consumption accounts for
about 209%-30% of the country's total energy consumption, and is on an upward trend®®’.
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Figure 1. Building energy consumption proportion

With the increase of urban population and the expansion of building scale, the
demand for building energy continues to rise. my country's building energy consumption
is mainly composed of the following parts: public building energy consumption
accounts for about 30%-35%, including office buildings, shopping malls, hotels, etc.
Residential building energy consumption accounts for about 50%-55%, mainly
residential buildings. Industrial building energy consumption accounts for about 10%-
15%, including factories, warehouses, etc. (as shown in Figure 2)").

Building energy consumption composition

m public building  mresidential buildings = industrial building

Figure 2. Building energy consumption composition
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Although the total amount of building energy consumption continues to increase, the
energy intensity of Chinese buildings has shown a downward trend, as shown in
Figure 3). This is mainly due to the promotion and application of energy-saving
technologies and the continuous improvement of building energy-saving standards.
Through measures such as implementing building energy-saving renovation, promoting
high-efficiency energy-using equipment, and optimizing building envelope structures,
the energy consumption per unit building area has gradually decreased. However,
compared with developed countries, China's building energy intensity is still at a
relatively high level, and there is huge potential for energy saving!'”.
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Figure 3. Building energy intensity

( 2 ) Regional differences in building energy consumption

China is mainly affected by factors such as geographical location, topography and
monsoon, with significant climate differences and diverse types. There are obvious
differences from south to north and from east to west. The eastern monsoon climate is
significant, the northwest is dry, and the Qinghai-Tibet Plateau is a plateau mountain
climate. First, the northern region is cold in winter, the heating demand is large, and the
building energy consumption is high, especially in the centralized heating area. The
southern region is hot in summer, air conditioning is frequently used, and the cooling
energy consumption is large, as shown in Figure 4. Secondly, in terms of energy
structure, the northern region relies on traditional energy such as coal, and the building
energy consumption is high and the carbon emissions are large. The southern region
uses more electricit}/, and the energy structure is relatively clean, but the demand for
electricity is large!'".

Thirdly, in terms of building types and usage patterns, urban areas have many high-
rise buildings and commercial complexes, and energy consumption is concentrated in
heating, cooling, lighting, etc.; rural areas are mainly low-rise residential areas, and
energy consumption is mainly used for heatin(]; and daily electricity use. The total
amount is low but the energy efficiency is poort'?.
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Figure 4. China's architectural climate zoning map

According to relevant statistics, heating energy consumption in the northern region
accounts for more than 50% of the total building energy consumption. Cooling energy
consumption in the southern region accounts for 30%-40% of the total building energy
consumption. Nationwide, building energy consumption accounts for 20%-30% of the total
national energy consumption, and is on an upward trend. This regional difference reflects
the significant impact of factors such as economic development level and climate
conditions on building energy consumptiont,

Main factors affecting building energy consumption

(1) Economic development level The level of local economic development is an
important factor affecting building energy consumption. With the increase of per capita
GDP, people's requirements for building environmental comfort continue to increase,
leading to an increase in building energy demand. At the same time, economic
development has also led to the expansion of building scale and the complexity of building
functions, further increasing building energy consumption. For example, the eastern
coastal areas have a developed economy, high building density, many commercial and
public buildings, and a large total energy consumption. The central and western regions
have a relatively backward economy, low building density, and a small total energy
consumption, but a faster growth rate. Studies have shown that building energy
consumption is positively correlated with the level of economic development, but the
growth rate of energy consumption is often lower than the economic growth rate, which
reflects the effects of technological progress and energy-saving measurest'¥,

(2) Population size and urbanization process China's continuously growing

population and rapid urbanization have led to the continuous expansion of building scale
and the continuous increase in building energy demand. The concentrated living pattern of
urban population has improved the energy efficiency of buildings, but it has also increased
the pressure on energy infrastructure. For example, in rapidly urbanizing areas, building
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energy consumption has increased rapidly, there are many new buildings, and energy-
saving technologies are widely used. In areas with slower urbanization, building energy
consumption has increased steadily, there are many old buildings, and there is a great
demand for energy-saving renovation. In addition, urbanization has also brought about
changes in lifestyle, which further affects the structure and total amount of building energy
consumption.

(3) Climate conditions China has a vast territory and significant climate
differences in different regions, which directly affects the heating and cooling needs of
buildings. The northern region is cold in winter, and heating energy consumption accounts
for a large proportion of building energy consumption; while the southern region is hot in
summer, and cooling energy consumption is relatively high. In addition, climate conditions
also affect the design of building envelopes and the selection of energy-consuming
equipment, thereby indirectly affecting building energy consumption.

(4 ) Building scale and structural characteristics The size of the building and the

building structure system have a direct impact on energy consumption. The larger the
building area, the higher the total energy consumption. Building structural characteristics,
such as building height, shape coefficient, window-to-wall ratio, etc., will affect the
lighting, ventilation and thermal performance of the building, thereby affecting energy
consumption. In addition, the type of building function (such as residential, office,
commercial, etc.) will also lead to differences in energy consumption characteristics. For
example, in urban areas, there are many high-rise buildings and commercial complexes,
and energy consumption is concentrated in heating, cooling, lighting, etc. In rural areas,
low-rise residential buildings are the main ones, and energy consumption is mainly used
for heating and daily electricity consumption. The total amount is low but the energy
efficiency is poor.

(5 ) Energy-using equipment and technology level Energy-using equipment and
technology level are key factors affecting building energy consumption. With
technological progress, high-efficiency energy-saving equipment continues to emerge,
such as LED lighting, high-efficiency air-conditioning systems, intelligent control systems,
etc. The promotion and application of these equipment has significantly reduced building
energy consumption. At the same time, the application of building energy management
systems has also improved building energy efficiency. However, there is still room for
improvement in the overall energy efficiency level of China's building energy-using
equipment, especially in the renovation of existing buildings and buildings in rural areas,
the application of energy-saving technologies still needs to be strengthened.

Strategies and measures to reduce building energy consumption

(1) Improve policies and regulations Improving the policy and regulatory system
is an important guarantee for promoting building energy conservation. The government
should continue to improve building energy conservation laws and regulations, formulate
more stringent building energy efficiency standards, and strengthen supervision and law
enforcement. At the same time, a sound building energy conservation incentive mechanism
should be established to encourage the research and development and application of
building energy conservation technologies through policies such as financial subsidies and
tax incentives. In addition, the construction of building energy consumption statistics and
monitoring systems should be strengthened to provide data support for the formulation of
scientific and reasonable energy conservation policies.
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( 2) Promote energy-saving technologies and products ~With the development of

science and technology, energy-saving technologies and energy-saving products continue
to emerge. Vigorously promoting the application of energy-saving products is the key to
reducing building energy consumption. Such as efficient enclosure structures, energy-
saving doors and windows, efficient heating and cooling systems, LED lighting and other
energy-saving technologies and products. At the same time, we should actively promote
the application of renewable energy in buildings, such as solar photovoltaics, ground
source heat pumps and other technologies. In new buildings, energy-saving standards
should be enforced; in the renovation of existing buildings, advanced energy-saving
technologies should be encouraged. In addition, we should strengthen the research and
development and innovation of energy-saving technologies and continuously improve the
level of building energy-saving technologies.

('3 ) Optimize building design and construction  In the entire life cycle of a
construction project, the design stage plays a decisive role. Optimizing building design is
the basis for reducing building energy consumption. In the building design stage, full
consideration should be given to local climate conditions, and passive design strategies
should be adopted, such as optimizing building orientation, using natural ventilation and
lighting, etc., to reduce building energy demand. In the construction stage, the construction
quality of the building envelope should be strictly controlled to ensure that the thermal
insulation performance meets the design requirements. At the same time, green
construction technology should be promoted to reduce energy consumption and
environmental pollution during the construction process. In addition, attention should be
paid to energy consumption management throughout the life cycle of the building, and
energy-saving measures should be considered from design, construction to operation and
maintenance.

(4) Strengthen operation management and maintenance  During the operation
phase of construction projects, strengthening operation management and maintenance is an
important part of continuously reducing building energy consumption. A sound building
energy management system should be established and refined energy management should
be implemented. The building energy management system should be promoted to monitor
and analyze building energy consumption data in real time, and timely discover and solve
energy waste problems. Strengthen the maintenance of building energy-using equipment to
ensure efficient operation of the equipment. At the same time, the energy-saving awareness
of building users should be improved, and energy-saving behaviors should be encouraged,
such as reasonably setting indoor temperature and making full use of natural light. For
large public buildings, energy audits and energy efficiency benchmarking should be
implemented to continuously improve energy management.

Conclusion

By analyzing the current status of building energy consumption in China and its
influencing factors, this study draws the following conclusions: China's total building
energy consumption continues to grow, but the energy intensity shows a downward trend,
with significant regional differences. Economic development level, population size and
urbanization, climate conditions, building scale and structure, energy-using equipment and
technology are the main factors affecting building energy consumption. In order to reduce
building energy consumption, it is necessary to take comprehensive measures from the
aspects of improving the policy and regulatory system, promoting energy-saving
technologies and products, optimizing building design and construction, and strengthening
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operation management and maintenance.

In the future, China's building energy conservation work will still face many
challenges, such as the difficulty of energy-saving renovation of existing buildings and the
low energy-saving level of rural buildings. It is recommended to further strengthen the
innovation of building energy-saving technology, improve the building energy-saving
policy system, enhance the energy-saving awareness of the whole society, and promote the
in-depth development of building energy-saving work. At the same time, attention should
be paid to the coordinated governance of building energy conservation, environmental
protection and climate change, and contribute to the realization of sustainable development
goals.
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Yen IOJIOHT, Anna MOPI'YH

AHaniz nomounozo cmany ma yakmopie naugy Ha eHep2oCnoIHCUanHsa 0yodieens
y Kumai

basyouucey Ha nomounomy cmati cnodicusanws emepeii 6yodienero ¢ Kumai, y yii
cmammi aHani3yiomvbCsi OCHOBHI (hakmopu 6nau8y Ha CNOJNCUBAHHA eHepeil Oydisnero ma
docniddcytomebcst  cmpameeii ma  3axo0u  wj000 3MEHUEHHsT CHOJNCUBAHHS eHepeli
6yodisnero. 3a60axu 0210y aAimepamypu ma aHanizy OaHux 00CTIONCEHHSI NOKA3AN0, U0
uepe3 NPUCKOPEHUll PiBeHb COYIANbHO20 MA eKOHOMIYHO020 pPO3BUMKY 3A2albHe
cnoocusanus enepeii 6 6yoienax Kumaro npooosdicye spocmamu. Ilicna niosuwenus 6
Kpaini cmaumoapmie eHepeo30epedxceHHs ma 6NPOBAONCEHHS eHep2o30epicarouux
TEeXHON02I THMEHCUBHICIb eHeP2OCNONCUBAHHA NOKA3ALA MEHOEHYII0 00 3HUNCEHH.
Kumaii mae senuuesny mepumopito 3i 3HAUHUMU KAIMATMUYHUMU 8IOMIHHOCIAMU MidHC
CX000M, 3aX000M, NiIGOHeM i NIBHIUYIO, | NOMPedU 8 CROMCUBAHHI eHepeli O ONAaNleHHs
83UMKY MdA OXONOONCEHHA GNimKy makoxc pisui. Jlo ocHoeHux @akmopie, wo
BNIUBAIOMb HA EHEP2OCHONCUBAHHA  OVOigenb, BIOHOCUMbCA PiBeHb eKOHOMIUHO20
poszeumky. Enepeocnoxcusannsa 6yoigenv no3sumueHo KOpenoe 3 pieHeM eKOHOMIYHO20
PO3BUMKY, alle MeMnU 3POCMAHHA CHONCUBAHHA eHepeii wacmo Hudicdi 3a memnu
EKOHOMIUH020 3POCMAHHA, WO 8I000pPAXCAE 6NIUE MEXHIUHO20 npozpecy ma 3axo0ig 3
enepeo3bepescenns. Hucenvnicmo Hacenenna ma ypoawnizayis. YucenvHicms HaceneHHs
Kumairo, wo nocmiiino 3pocmae, i npoyec ypbauizayii, wo weuoKo po36uacmocs,
npusgenu 00 NOCMIUHO20 POWUPEHHA Macumabig OyoieHuymea ma nOCMIUHO20
30iIbWeEHHA NONUMY Ha eHepeilo 01 Oydisenv. Knimamuuni ymoeu: 3uma Ha nigHoui
Kumaio xonooua, i cnoscusanus euepeii Ha ONANEHHA CMAHOBUMb BEIUKY YACMKY
cnooicusanns enepeii Oyoieneio,; IlisOennull pecion mae cnekomue aimo ma GUCOKE
CROJCUBAHHSA eHepeil Ha 0xon00dxcenHs. Macwmab i cmpykmypa 6yoieni, macumab
6yoieni ma cucmema OyOigeNbHUX KOHCMPYKYiL 0e3n0cepeoHbo  8NIUAIOmb HA
cnoocusanns enepeii. Yum binbwa niowa 6y0ieni, mum euwye 3a2aibHe CRONCUBAHHS
enepeii. € makooc enepeosumpamue 00AAOHaAHHSA ma mexnonoeii. Ilpocysanns ma
3ACMOCYBAHHSL  HEP2OCNOICUBAIOU020  00NAOHANHS.  00360NUNO  3HAYHO — 3HUSUMU
enepeocnodcusants. 6yoieni.3a 0onomozoi0 BUWe3a3HAUeH020 AHANIZY NPONOHYIOMbCS
3ax00U W00 NiOBUWEHHSI eHEP2OePHEeKMUBHOCII, BKIIOUAIOYU B0OCKOHANCHHS NOLIMUKU
ma cucmemu pe2yniogants, NPOCY8ANHs eHep2030epiealouux MexHoaoz2il i npooyKkmis,
onmumizayilo npoekmysanns ma Oyoignuymea 6yoiéenv, a MAKONC NOCUNEHHS
VApAGNIHHA — eKcniyamayiclo  ma — mexmiyHo2o — obcayeosyeanns.  Pezynbmamu
00CiOdACEHHsT MOJICYMb Oymu 0dicepenom Ot PopMYMO8anHs. NOAMUKY MA 3AX00i8 3
enepeoszbepedicens 6yoieens.

Kniwouoei cnoea: Kumaii; enepzocnoscusanna 0yoieni; auaniz nomouHoil
cumyauii; paxkmopu éniugy.
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