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ABSTRACT

ABSTRACT

Keywords : residential building sector, Greenhouse gas emission reduction, Incentives
1. Introduction

Buildings are important facilities to meet human needs and provide countless benefits, but
buildings play an important role in the energy market and have a devastating impact on the
environment that cannot be ignored. Three-quarters of the total energy consumption of buildings
comes from residential sources. It can be seen that residential energy demand is quite prominent in
terms of current scale of use or potential growth in the future. Therefore, improving the energy
efficiency of residential buildings can reduce global energy-related greenhouse gases. It plays a
key role in emissions.

According to Payam Nejat et al. [1], among the 10 countries surveyed, all other developed
countries have shown a prospect of reducing carbon dioxide emissions, with the exception of the
United States and Japan, which have increased by 4%. The survey also pointed out that countries
have adopted different energy policies such as building energy regulations, incentives, energy
labels, etc., and these energy policies play an important role in controlling energy consumption. If
these policies are enforced, promote the promotion of net zero-energy buildings, and raise public
awareness of new technologies, then these policies will succeed. However, greenhouse gas
emissions and energy consumption in developing countries such as China, India and Iran are still
growing substantially, which is mainly related to the lack of strong and effective policies.

2. Method
This study collects incentives for residential sectors in various countries, compares the differences
between Taiwan and foreign countries, and consults with experts and scholars in Taiwan to develop
greenhouse gas incentives that suit our national conditions. The projected future greenhouse gas
reduction target is based on the residential energy simulation model and TMY3 in Taiwan.

In Taiwan, the greenhouse gas reduction target for 2030 is 80% (22.91 million tons) in 2005.
According to the estimation results, even if the conversion factors for electricity is adjusted due to

technological development, there is still a shortage of about 980,000 tons, which is expected to be
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achieved through the current action plan promoted by Taiwan and the measures proposed in this
study. The five adaptation projects in this study: power emission factors, building envelopes, air
conditionings, home appliances, lighting, and predicting the GHG reduction benefits they can
achieve. The study found that the power emission factor due to changes in energy structure is the
key to achieving the goal. In addition, the research found that compared with the stricter regulations,
the renewal rate of buildings and old equipment is the main factor affecting the GHG reduction
benefits. At present, the natural replacement of old equipment and houses, coupled with the
replacement of incentives, will definitely contribute to the reduction of GHG in the residential
sector.
Significant
The following findings have been achieved in this research :
Relevant incentive measures that have been implemented, such as: replacement of old appliances,
building regulations, equipment energy efficiency regulations, low-carbon homes, green
buildings, etc., must continue to be implemented.
The incentive measures collected are mainly for four parts: 1. Thermal performance of the
building envelope 2. Appliance performance 3. Renewable energy 4. Information disclosure.
Foreign incentives: housing finance measures subsidies tax and concessional loans, energy-
efficient mortgages, residential energy-efficient real estate credits, Welsh household energy
efficiency programs, VAT reduction for energy-efficient materials, subsidies for new buildings or
renovations, Newfoundland and Labrador Residential and commercial discount plans, etc., are
aimed at improving the rate of renewal of old equipment and the rate of renovation of old
buildings.
Information disclosure measures such as: energy efficiency labels for various countries, energy
efficiency ratings of national buildings, national green building standards, Japan's high-
performance energy-saving appliances catalog, US energy-saving guidelines, German consumer
energy consulting, Canada's Ontario meter rental program Etc. Because these measures are mostly
influencing user behavior, it is difficult to quantify GHG reduction benefits. However, the
implementation of various countries can find that effective information disclosure is quite helpful

for energy conservation and GHG reduction.
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d) Four major residential power consumption projects, the GHG reduction benefits are from high to
low, respectively. Home Appliances>Air Conditioning>Lighting>Building Envelope, of which
the residential power consumption of the building shell is only 6%, so the GHG reduction benefit
that it can achieve is least.

e) The impact of building and equipment renewal rates is greater than the tightened building
regulations and equipment efficiency regulations.

f)  Electricity accounts for 85% of the residential energy structure, and the rest is fossil fuels.
Therefore, the conversion factors for electricity is the key to meeting national targets.

g) In order to meet the national target, in addition to the adjustment of the power emission factor,
the contribution of the remaining adjustment projects in the residential sector is still required.

4. Recommendation

a) Upgrade old device updates

b) Upgrade old residential renovation

c) The long-term recommendations are based on measures that have not yet been implemented in
Taiwan, such as: home energy management systems, standby power verification, zero-energy

houses, and building energy passports.
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