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Abstract 
At present, the total energy consumption of China's buildings is rising year by year, and 
the contradiction between energy shortage and demand expansion is becoming 
increasingly prominent. In the face of this problem, passive houses are a major trend in 
the future development of China's construction industry. This paper briefly analyses the 
dilemmas faced by the development of passive houses in China. 
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1. Introduction 

Over the past 40 years of reform and opening-up, China's rapid economic growth has been 
accompanied by a rapid rise in energy consumption and carbon dioxide emissions. With global 
warming becoming a growing concern for the international community, China has indicated 
that it will increase its contribution and adopt more vigorous policies and measures to reach 
peak carbon dioxide emissions by 2030 and strive to achieve carbon neutrality by 2060. 
Data shows that in recent years, buildings account for around 40% of China's total social energy 
consumption, which is greater than industrial energy consumption and transport energy 
consumption, ranking first among all industries. Therefore, the construction industry is the 
main battleground for China's "peak carbon dioxide emissions and carbon neutrality" efforts. 
Passive houses, as a type of green building, have better energy-saving and environmental 
protection characteristics than conventional buildings and are more representative of the 
future development direction of the construction industry, so it is necessary to analyze and 
study their development path. 

2. Overview of Passive Houses 

2.1. Concept 
Passive houses are environmentally friendly buildings that are designed to make full use of 
solar heat in winters and minimize the heat caused by solar radiation and heat dissipation of 
indoor personnel and equipment in summers, and achieve a comfortable indoor environment 
by enhancing the sheltering function of the building itself without using mechanical equipment. 
This type of building takes advantage of climatic characteristics and natural conditions by using 
an envelope with higher thermal insulation and air-tightness, adopting highly efficient fresh air 
heat recovery technology, minimizing the demand for heating and cooling, and making full use 
of renewable energy to provide a comfortable indoor environment with less energy 
consumption. 
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2.2. Advantages 
According to an analysis by the International Energy Agency (IEA), 30% of the world's total 
energy consumption is attributed to heat generation, and passive houses can greatly reduce the 
energy consumed for generating heat in buildings. Passive houses make use of passive energy 
sources such as solar energy, geothermal heat, heat energy generated by indoor appliances, and 
the human body's heat energy. The building design takes into account natural ventilation and 
natural lighting as much as possible to reduce artificial cooling and heating, which reduces the 
energy consumption of the house. Generally speaking, compared with traditional houses, 
passive houses have the advantages of low energy consumption, great comfort, outstanding 
durability, low operation and maintenance costs, and good social benefits. 

2.3. Current State of Development 
The world's first passive house was built in Germany in 1991, and since 2009, passive houses 
have begun to popularize in countries such as Europe and the USA due to their importance in 
energy strategies. European countries are now world leaders in this field. The European Union 
has mandated that from 2020 onwards all new buildings must meet passive house standards. 
Although the passive house technology originated in Germany and other European countries, it 
could not be fully replicated because of different factors such as geography and climate, so a lot 
of technical innovations were made after it was introduced into China. In 2009, the Ministry of 
Housing and Urban-Rural Development of the People’s Republic of China and the Ministry of 
Transport, Building and Urban Affairs of Germany started cooperation to promote passive 
houses in China. 2010 saw the launch of China's first demonstration project for passive ultra-
low energy houses in the city of Qinhuangdao, China, and in October 2013, the first passive 
house project in China, the "Zaishui Yifang" project in Qinhuangdao, was accepted after passing 
the quality inspection. In 2016, the Passive House Technology Experience Centre in the Sino-
German Ecopark was completed and certified by the German PHI. 

3. Development Dilemma of Passive Houses 

3.1. The Policy System is Not Yet Complete 
Compared with European and American countries, China's regulatory system for building 
energy efficiency is not yet comprehensive. Currently, there is no sound support policy for the 
upstream and downstream industry chains of related energy conservation industries, the 
mandatory requirements for building energy efficiency are not robust, and the policies related 
to passive houses need to be improved. Moreover, the "14th Five-Year Plan" issued by many 
provinces and cities has mentioned the development of passive houses. Provinces and cities 
with relatively mature development of passive houses, such as Beijing, Hebei, Henan, have 
issued policies for the promotion of passive houses. However, on the whole, the government's 
guidance and incentive policies for passive houses are still relatively insufficient, the 
corresponding incentive mechanism has not been established for the market construction and 
demand subjects, and there is a lack of preferential and encouraging policies to encourage real 
estate development enterprises to build and consumers to buy passive houses. 

3.2. Lack of Relevant Technology and Talents 
Due to the factors such as actual environmental conditions and technical support, a complete 
theoretical system and a complete technical system for passive houses have not been formed 
yet. The vast majority of domestic passive houses demonstration projects are designed and 
constructed based on foreign technologies and experiences, often through a lot of localized 
design and technology promotion. Meanwhile, there are quite a few passive house-related 
enterprises or research institutions in China, and technical talents are relatively scarce as well. 
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Currently, most of the certified passive houses in China involve German professionals, and most 
professional teams still lack the ability to complete projects independently. 

3.3. High Construction Costs 
Passive houses have high construction costs and long payback periods compared to ordinary 
houses. During the construction process, passive houses require more capital investment in the 
site selection, planning, design, construction, and operation and maintenance, making the 
upfront cost of the building higher. The increased costs in the early stage are mainly offset by 
the money saved in heating and cooling after the building is put into use in the later stage. There 
is little research on and analysis of the cost-effectiveness of passive houses in China, leading to 
not only insufficient awareness among investors about the economical efficiency in the entire 
life cycle of the passive houses but also inadequate understanding among consumers about the 
energy conservation benefits that can be obtained in their entire life cycle. For this reason, 
people are reluctant to accept passive houses on both the supply and demand sides. 

3.4. Insufficient Market Demand 
At present, most consumers have limitations and misconceptions about passive houses, leading 
to the problems of insufficient demand and a small share in the Chinese passive house market. 
The reasons for this include: 1. Insufficient motivation. China's current low energy prices fail to 
reflect the degree of resource scarcity, resulting in weak public awareness of energy 
conservation and environmental protection. 2. Insufficient promotion efforts. The large-scale 
publicity campaigns have not yet been carried out for the passive houses among the general 
public and it failed to form effective systematic publicity channels and forms, resulting in low 
market awareness.  3. Information asymmetry. Real estate developers, who have the 
information superiority, may carry out deceptive publicity campaigns, and consumers, who on 
the contrary have the information inferiority, cannot grasp the market information in a timely 
and effective manner. For this reason, the consumers are less motivated to participate in the 
passive house market.   

4. Development Proposals for Passive Houses 

4.1. Formulating Regulations and Standards that Fit the National Context 
The state should make out a special overall development plan, improve relevant laws and 
regulations, technical standards, and construction specifications for passive houses, and 
actively align with international standards. Emphasis should be placed on the promotion of 
passive house pilot projects to strengthen their demonstration and driving effect. Each region 
needs to set regional construction standards based on various factors such as its climate zone, 
level of economic development, and the use of renewable energy. Furthermore, to fully 
motivate investors and developers, special funds should be set up to finance the industry, or 
policy support should be provided, and preferential prices should be given to consumers to 
encourage them to purchase passive houses. 

4.2. Improving the Technological Level 
Passive houses place higher requirements on thermal insulation and air-tightness. The 
improvement of passive building technology in China at this stage can be achieved by carrying 
out scientific and technological innovations. Specifically, a number of key laboratories and 
engineering technology innovation centers can be set up to channel the scientific research 
manpower from scientific research institutes, universities, enterprises, and other organizations 
into the field of scientific and technological innovation in passive houses. At the same time, we 
should focus on the whole industry chain and the whole life cycle to drive scientific and 
technological innovation, encourage upstream and downstream innovation platforms to carry 
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out cooperative research, achieve the integration of enterprises, universities, and research 
institutions, improve the level of localization, and provide an industrial basis for the 
demonstration and promotion of passive houses. 

4.3. Focused on Talent Cultivation 
Cultivating talents is the precondition for developing the industry, and the development of 
passive houses cannot be achieved without high-quality professionals. Firstly, professional 
talents can be introduced from abroad to absorb their advanced ideas and practices. Secondly, 
the state and industry associations should strengthen the training of existing professional and 
technical personnel engaged in passive houses, establish a sound talent cultivation and 
incentive mechanism, and improve the professional skill of practitioners by organizing 
professional training. Finally, each region can encourage local leading construction enterprises 
to deploy a number of demonstration projects of passive houses, and cultivate enterprise 
leaders and project managers who have the passive house technology and innovative 
management ability. 

4.4. Actively Broadening Financing Channels 
At present, the financing channels of passive houses in China mainly include the government, 
banks, and other financing institutions. If the real estate developers rely on these financing 
channels only, they may encounter bottlenecks in the financing process, so it is important to 
bring more capital into the passive house industry. On the one hand, we should explore and 
promote the model of cooperation between governmental and social capital, encourage 
financial institutions, enterprises, and the general public to participate deeply in the investment 
and development of passive houses, and give full play to the synergy effect of multiple parties; 
on the other hand, the state should guide the establishment of passive house development funds 
to promote the healthy and sustainable development of passive houses in China. 

4.5. Strengthening Guidance and Publicity 
We should give full play to the role of the government, relevant enterprises and institutions and 
industry associations, and use various publicity media such as Internet platforms to popularize 
the advantages of passive houses and advocate an energy-saving and environmentally friendly 
lifestyle. At the same time, we should also set up experience halls, exhibitions or demonstration 
projects to let consumers truly feel the advantages of passive houses in terms of comfort, 
livability and low energy consumption, so that the general public will gradually accept the 
energy-saving concept of passive houses. 
In addition, the government should build a fully transparent information disclosure platform, 
improve the supervision and punishment system for real estate developers, and eliminate the 
information asymmetry in the passive house market. 

5. Conclusion 

With the development of social and economic development and the maturity of construction 
technology, various low-energy technologies are gradually emerging in the building sector. 
Compared to developed countries, China still has great potential and room for improvement in 
passive house applications. The state should strengthen its policy support, focus on the training 
of professionals and technological innovation, provide a favorable development environment 
for passive houses, reduce carbon emissions in the building sector, and strive to achieve the 
"Double Carbon" goals in the building sector as soon as possible. 
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