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Abstract: Achieving goals of industrial development and environmental sustainability is not the zero-sum game. But,
contradiction exists between energy and air pollution. Taichung City, located in central Taiwan, has a world's second largest
thermal power plant, carbon emissions ranked first in the world, a plant supply about 19% of Taiwan's electricity consumption,
emissions of coal in the air, of course, lead to serious air pollution in Taichung and neighboring areas. 15% of the Taichung city's
PM2.5 is discharged from the Taichung thermal power plant. The air quality information provided by the government is open and
transparent. When the air pollution is serious, people demanded more and more from the government for clean air quality and
require local governments to put pressure on coal-fired power plants. "2C", It's a dilemma to want cheap energy and clean air.
Through the focus group discussion, integrating the best interests of the four groups: electricity producer, governments, experts
and environmental groups, people, is possible but difficult. Different interest groups must compromise, in order to achieve the
multiple goals on low electricity prices, low air pollution and good health.
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1. Introduction

Energy stability is an important foundation for the
country, but the sustainable development of the 2 T iterature Review
environment is the way for people to live and work in health.

Taichung coal-fired power plant provides 19% of Taiwan's  2.1. Electricity Producers
electricity, and 15% of the Taichung city's PM2.5 being
discharged from the Taichung thermal power plant. In
recent years, air pollution has become a topic of concern all
over the world. The government also regard improving air
quality as the top priority. [1]

The dispute over energy and environmental protection
comes from the interests and persistence of four groups:

(1) Electricity producer,

Electricity producers not only provide electricity to the
public but also provide by-product, air pollution.

Taichung power plant, the largest fixed source of pollution
in the Central Part of Taiwan, which is also the second largest
fire power plant in the world. Taichung coal-fired power plant
provides 19% of Taiwan's electricity. In 2016, Taipower
System provided 225.792 billion kWh of electricity, of which
(2) Government, 79.9% was thermal power, (of which 36.9% was coal-fired,
(3) Experts & environmental groups 4.4% for.fuel, 36% fqr gas, 2.6% for gas and electricity
(4) People cogeneration). Recycling energy accounted for 5.1%
(including water and gas symbiosis of garbage and biogas),
pumped 1.5% of water, nuclear energy was 13.5%. [2] [figure
1] In particular, the demand for power generation from certain
fuels is driven by cyclical factors. Coal, natural gas, oil,
renewables and other fuels have come in and out of vogue at

The study adopted literature review and focus group to
solve the dilemma of cheap energy and clean air.
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different times over the years for various reasons, usually
driven by costs of a particular fuel or regulations that tend to
favor one fuel over another. [3] This situation is very similar
to the power generation industry in Taiwan. At present,
Taiwan is turning from nuclear power generation to green
energy generation, such as wind turbines and solar power

() Installed Capacity (41.04 GW)
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generation. Four coal-fired units at the Ernest C. Gaston
Electric Generating Plant near Wilsonville, Alabama, were
recently converted to burn natural gas. [3] Thermal power
plants in Taiwan now increase the number of gas-fired
generating units and gradually reduce the number of coal-fired
generating units.

7i"|PF5 - Gas ;‘0%6”#,] 1%

Purchased W IPP - Coal 3,097mw 8%
B Renewable energy 1.911mw 5%
W IPP - Gas 17,849GwWh 8%
W IPP - Coal 21,163G6wh 10%
Purchased — —
B Renewable energy 4,799Gwh 2%
Cogeneration 6,2326Wh 3%

Figure 1. Taipower Install Capacity & Power Generation.

2.2. Government

Taichung City Environmental Protection Agency listed data
to prove "Taichung thermal power plant is the largest source of
fixed pollution in Taichung," the city PM2.5 annual emissions
of 8498 tons, all factories are regarded as fixed sources of
pollution, emissions of 2690 tons, "half of which All
contribute to the Taichung thermal power plant, with an
emission of 1244 metric tons", which is equal to 15% of the
city's PM2.5 being discharged from the Taichung thermal
power plant. [1] [2] The Mayer of Taichung, Lin said, "we
have already set out the conditions of restriction on applying
for the license extension of Unit 9 in September this year
(2017). Taichung coal-fired power plant must apply for
firepower plant operation permission in accordance with the
Taichung Raw Coal Controlling Ordinance and complete
multiple plans. Those are cutting 40% of raw coal annual
usage, using high quality raw coal and indoor coal bunker by
the end 0of 2017." [2] He emphases in many speaking that there
are two aspects related to the reduction of air pollution in
Taipower: one is input, which is, reducing the amount of
burning raw coal and improving the quality of raw coal. The
other is output, which is, tightening emission standards and
updating equipment performance. In addition, the conversion
of coal-fired units to gas-fired units is carried out with fuel
conversion, and 40% is set as the first stage goal. [4] [2]
Actually, the total amount of Taichung power plant burning
coal has been continuously reduced. Over the past two years,
Taichung City Government have implemented more than 86
air pollution reduction measures, many of which are the first

in Taiwan. The annual average PM2.5 concentration also
ranges from 27pug / m3 down in 2014 to 22.8pug / m3 in 2015.
[1]

Mayer Lin said "We breathe the same air and we all have
common expectations for a sustainable environment.
Achieving goals of industrial development and environmental
sustainability is not the zero-sum game. In order to improve
the goal of decreasing air pollution, Taichung City
Government continues to work hard!" [1].

National Taiwan University collaborated with The National
Health Administration in the research of "Taiwan's burden of
death attributable to major diseases that could be involved in
risk factors”, using the Taiwan Local Health Database. It
included the National Health Interview Survey, the
Surveillance Surveys in Taiwan and the National Nutritional
Health Survey, Together with the EPD's air quality station data,
as well as Taiwan's statistical data on cause of death.

Then it assess the impact of lifestyle, metabolism,
environment and infection on the deaths of Taiwanese.

The study found that of the 13 risk factors, the three most
important risk factors were hyperglycemia (14,900 deaths),
smoking (11,500 men and 1,900 women, respectively), and
high blood pressure (11,190 deaths) in 2009. Other risk factors
ranked as PM2.5 exposure (8600 deaths), dietary risk factors
(intake of high sodium and low fruits and vegetables, 7890
deaths), obesity (7620 deaths), lack of exercise (7400 deaths),
drinking (6350 deaths). [5]

Of the 13 risk factors, only PM2.5 is an environmental
factor. Traffic, coal-fired power plants and industrial pollution
should be improved in Taiwan. Emissions of zero-emission
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electric vehicles and abolition of coal-fired power generation
should be promoted. [5]

2.3. Experts and Environmental Groups

When Unit 3 at the Boundary Dam Power Station in
Saskatchewan, Canada, switches on later this year after a
lengthy refit, it will mark a historic moment for dirty coal
power. It will be the first time that a commercial-scale plant
supplying electricity to the grid captures and stores a large
fraction of its carbon dioxide emissions. [3]

Concerns about the costs of carbon capture and storage
(CCS) persist. The technology has progressed extremely
slowly, reflecting a lack of enthusiasm for financing large
projects. Yet the International Energy Agency (IEA) in Paris
says that without CCS it could cost 40% more to decarbonize
electricity enough to meet international climate targets by
2050. [3]

Dr. Chan also takes the Dalin Power Plant in Kaohsiung as
an example. Since September 2012, the concentrations of
PM10 and PM2.5 in the adjacent Linyuan Station have
dropped after the stop working of Units 1 and 2 in the Dalin
Power Plant. In particular, PM2.5 From 45.6 in 2011 to 29.5 in
2014, "it dropped by 16 in 3 years and the national standard
was 15, equivalent to a national standard of 3 years." [6]

PM2.5 is considered to be highly correlated with lung
adenocarcinoma and has long been a first-class carcinogen of
the World Health Organization (WHO). Due to the small size,
less than 1/28 of the hair diameter, small enough to carry
heavy metals, dioxin and germs penetrate the respiratory
system, directly to the chest, and the body with blood
circulation. Taiwan's Healthy Air Action Alliance Dr. G. Ye
pointed out that PM2.5 actually no safety value, only the lower
the better. [6]

Assessment of the global burden of disease is based on
epidemiological cohort studies that connect premature
mortality to a wide range of causes. [7]

Opponents of public health and environmental regulations
often try to manufacture uncertainty by questioning the
validity of scientific evidence on which the regulations are
based." Therefore, citizens or environmental groups must pay
special attention to protesting against producers. Though most
identified with the tobacco industry, this strategy has also been
used by producers of other hazardous products. Power
generation industry and tobacco industry in many places have
similarities. [8]

2.4. People

The air quality information provided by the government is
open and transparent, so people can learn the latest air quality
from the information provided by governmental official
website. [Figure 2] People can do precautionary measures
when the air pollution is serious, but people are also
demanding more and more from the government for clean air
quality and require local governments to put pressure on
coal-fired power plants.

People can get air quality information from Environmental
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Protection Administration's Air Quality Monitoring Network.
(2]

Taichung citizens have no direct power over Taichung
thermal power plants, but Taichung's municipal government
has the responsibility and authority. They can extend the plant
operation permission or not, which decide Taichung thermal
power plant can or cannot generate electricity by continuing to
burn raw coal.
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Figure 2. Taiwan AQI by Environmental Protection Administration.

3. Methodology

First, we reviewed other research using focus groups. "This
study of focus group interviews showed three core stressors
accounting for the various stressors in physicians' daily
clinical work." [9] "The focus group interview thereby
becomes a free zone, which not only enables the sensitive
issue to be subjected to the group's reciprocal interpretation
process, but also generates emancipatory processes." [10] "A
focus group was conducted to obtain the perceptions and
experiences of older adults concerning health-promoting
self-care in their daily lives." [11] Then, to explore the
different perspectives of the four groups, we formed a focus
group. The participants included a municipal adviser, two
public health expert and engineer with an environmental
group background, a university vice president and a financial
analyst.
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4. Finding

Through the focus group discussion, integrating the best
interests of the four groups is possible but difficult.

Power plants hope stable power generation to achieve
maximum revenue and profit. (Revenue US$16 million profit
$2.1 million in 2015) The power plant also hopes to reduce the
public's and environmental groups’ protests.

Experts and environmental groups care about people's
health and their interest, therefore strongly criticize the air
pollution caused by power plants. Experts strongly urge the
government to speed up the improvement of air quality and
change coal-fired power generation to gas-fired power
generation so as to reduce 2.5 to below 15.

There are similarities and differences between the local
government and the central government in their positions.
They and the people want cheap energy (Now is 2.5NTD per
kWh) and clean air (reduce PM2.5 to below 15). However,
local governments where the power plants are located are
under greater pressure. The electricity price in Taiwan is the
same. People in the air pollution area will not be able to make
up for their health damage caused by air pollution even if they
have money back from power plants. [12] According to
financial analysts' estimates, if all the units in the Taichung
thermal power plant are to be converted from coal to gas, the
national electricity will increase by NT $ 0.16 per KWh.

5. Conclusion

Through the literature review and focus groups to fully
analyze the advantages and disadvantage of all parties, we
found that integrating the best interests of the four groups:
electricity producer, governments, experts and environmental
groups, people, is possible but difficult. Different interest
groups must compromise, in order to achieve the multiple
goals on low electricity prices, low air pollution and good
health.
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