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PREFACE 

Energy use in buildings worldwide accounts for over 40% of primary energy use and 24% of 

greenhouse gas emissions. Simply increasing energy supply will not solve the current energy 

supply and security situation and associated environmental problems. Given the challenges 

related to climate change and resource shortages, making residential and non-residential 

buildings more energy and resource-efficient while maintaining thermal comfort and 

cost-effectiveness represents and enormous opportunity to save money and reduce pollution.  

Accounting for around 60 percent of world energy demand, the APEC region is a net energy 

importer and its demand for energy is on the rise. Recently, some APEC developed economies 

set the goal to achieve Nearly (Net) Zero Energy Building (NZEB) and already launched some 

research programs and accomplished successful demonstration projects. How to share the 

existing experiences and best practices of NZEB to promote this idea among APEC region is the 

main focuses of this project which will benefit both the new building construct work and 

existing building retrofit work in both developed and developing economies. 

This project was funded by the APEC-Energy Working Group: 03-2013A- Nearly (Net) Zero 

Energy Building Project, the Expert Group on Energy Efficiency & Conservation managed the 

implementation of the project. The goal of this project is to enhance mutual understanding of 

APEC economy’s latest progress in NZEB. The outcome of this project could be as a strong 

support for the APEC economies to promote NZEB in the future and also work as an important 

pillar for the existing APEC programs, which including APEC Energy Smart Communities 

Initiative (ESCI), APEC Smart Grids Initiative (ASGI) and APEC Low Carbon Model Town 

project (LCMT). 

The project content includes： 

 Exchanging each economy’s latest policy and national goals to achieve NZEB in the 

future 

 Comparison of different similar definition of NZEB 

 Key findings and outcomes of the research programs in each economy 

 The future revision plan of building energy code towards NZEB  

 Related associations and alliances to promote NZEB  

 Valuable experiences from the demonstration projects  

Two workshops were held within the project, first APEC-Net Zero Energy Building workshop 

was held on October 30th to 31st 2013, 60 participants from 12 economies attended the 

workshop, the first workshop focus on policies and definitions, research programs and latest 

technology progress and how building codes upgrading influence the work of NZEB. 80 



 

II 

 

participants from 14 economies attended the second workshop on October 22nd to 23rd 2013, 

second workshop focus on monitoring results of pilot project and community and how to 

promote NZEB in the future in APEC region. 

With the preparation of the report, the Project Overseer would like to support to initiate a boost 

for innovative NZEB among the APEC region - which will help to improve the efficiency and 

reduce the need for fossil fuel significantly, which will make great contribution to global climate 

change and emission reduction. The Project Overseer hopes that we can work together for that 

goal. 

Although so many experts made great contributions to this report, it was prepared in a limited 

time; the Project Overseer will take responsible for the errors and mistakes in this report. 
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KEY FINDINGS 

Great opportunity exists now to catch and promote NZEB in APEC regions. The government 

agencies of APEC economies have set up long term goals for high-level policies as well as 

financial incentives to speed up the development of NZEB. Researchers from APEC economies 

are working on the definitions, technology roadmaps, building codes upgrading and 

demonstration projects of NZEB. Major institutes, societies and alliances have established 

stringent NZEB targets, which will lead the whole industry and all stake holders to move 

towards the future of NZE in buildings 

1. Policy and Objective  

With regards to energy self-sufficiency, environment protection and pressure of climate 

change, some APEC economies had already issued policies and set up clear and aggressive 

long-term goals for NZEB. 

Economy Department Year Policy Objective 

Japan 
MLIT,METI,

MOE 
2008 

Action plan of ZEH 

and ZEB 

Realizing ZEH and ZEB on average 

for all new buildings by 2030 

Korea 

MLIT and 

other 7 

Ministry 

2014 

The Activation Plan of 

ZEB Corresponding to 

Climate Change 

All new buildings are mandatory 

design to achieve NZE by 2025 

The 

United 

States 

Federal 

government 
2007 

Executive Order 

13514 

Buildings that enter the planning 

process in 2020 must be designed 

to achieve NZE by 2030 

Department 

of Energy 
2007 

Energy Independence 

and Security Act 

Marketable NZEH by 2020; 

Commercial NZEB at low 

incremental cost by 2025 

2. Financial incentives 

Corresponding financial and taxation policies together with the subsidy of pilot and 

demonstration projects have speeded up the development of zero energy building in some 

APEC economies. 

Economy Financial and Taxation Policy Subsidy 

Japan - Financial subsidy upper limit to 4 billion JPY.

Korea 15% floor-area ratio increase; lower 

property taxes; income tax exempted 

for enterprises; and so on. 

50% cost of the equipment in renewable 

energy system; 15-50% cost of the passive 

method. 

3. Definition 

The zero energy definition determines how to design and operate buildings to achieve the 

zero energy targets. It is also related to the government policies and incentives. Potentially, 

some definitions with similar content among APEC economies need to harmonize in the 
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future. 

Economy Definition 

Canada Net zero energy housing, net zero energy building, A net-zero energy 

(NZE) home, A net-zero energy ready (NZER) home, A net-zero energy 

verified (NZEV) home 

China Nearly Zero Energy Building 

Japan Net Zero Energy Building, Zero-Energy Housing 

Korea Zero Energy Building: Low-rise Zero Energy Building, High-rise Zero 

Energy Building, Zero Energy Building Town 

The United States Zero-Net-Energy (site or source) Building, Net-Zero Energy (cost or 

emission) Building, Net Zero Energy Home, Energy Free Home 

4. Research program and national research team 

Canada and Korea have set up national research teams. SNEBRN of Canada has 30 

researchers from 15 Canadian Universities, 20 industrial and government partners and with 

participation of 100 grad students and 6.68 million C$ research funding for 5 years. This 

research network covers a broad range of topics about NZEB.  

5. Building codes and standards  

Building codes and standards are the most fundamental and effective measures to promote 

NZEB development. Energy codes and standards play a vital role by setting minimum 

requirements for energy-efficient design and construction. Since 1970s to now, the building 

energy codes already make 50%-70% energy savings and still have a 70%-90% energy 

saving potential in the future. ASHRAE 90.1 and Title 24 of California in the United States 

have already set up goals to move to NZE step by step till 2020 and 2030.  

6. Major institutes, societies and alliances have all established NZE or similar targets, most 

of them are more stringent than the federal (national) goal 

Economy Goal by institutes, societies and alliances 

Canada SNEBRN：facilitate widespread adoption of NZEB in Canada by 2030

China Nearly Zero Energy Building Alliance: 30-30-30 

The United States AIA: carbon neutral buildings by 2030; ASHRAE: Vision 2020- net 

zero energy usage for all types of facilities by 2020 

7. Demonstration projects  

Demonstration projects accomplished by NREL, SNEBRN, SHASE, KICT, CABR and 

companies and foundations cover almost all climate zones and major building types. The 

energy savings could reach to 50%-80% compared with the ordinary buildings. The market 

of NZEB is currently small, but it is booming as the technology roadmap becomes clear. 

8. Industry 

High performance envelope and higher efficiency systems are needed to support the fast 

growth of NZEB development, in the future, the NZEB related industries will move into a 



 

IX 

 

fast track followed with the strong regulations.  

9. Social & Energy & Environment Influence 

Net zero energy buildings emit GHG 70~80% less than existing buildings. In Korea, it is 

estimated that if zero energy buildings are built at the market penetration of 10% of the 

new construction annually, it will not only reduce GHG by 670,000 TCO2eq/year, energy 

reduction by 180,000 TOE/year, but also create additional cost 4.5 billion dollars and 

500,000 jobs. 

10. Obstacle and Barriers 

Long term NZEB targets together with clear milestones are needed in some economies. 

Significant funding is still needed for the technology research and building codes upgrades, 

to support the widespread of NZEBs by 2030. The incremental cost needs to be partially 

offset by government incentives in the near future and will be balanced by technology 

promotion, industry growth and marketization in the long term. Best practice 

demonstration projects need to be recognized and promoted, as it is one of the most 

effective ways to show the performance of NZEBs and verify the latest research 

achievements. 
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