
Analysis of Compilation Results 

Chapter 1 Overall Results 

Taiwan's Environmental-Economic Account is based on the United Nations' 

System of Environmental Economic Accounting (SEEA) for the formulation of 

physical flow accounts, physical asset accounts and environmental activity accounts 

resulting from the impacts of economic activities on environmental resources. To 

allow the results of the assessment to reflect the status quo, provide early warning 

for the future, and provide feedback on policy, the Green Growth Indicators (GGI)1 

framework developed by the Organization for Economic Cooperation and 

Development (OECD) in 2011 was adopted to establish Taiwan's 

environmental-economic account indicators based on the four main themes 

including environmental and resource productivity, natural resource base, 

environmental quality of life, and economic opportunities & policy responses. 

Besides, the GGI-related indicators could be adopted along with SEEA accounting 

statements. The purpose is to use the changes in various statistics in recent years to 

observe environmental loading, quality of the environment, usage status of natural 

resources, and related actions performed by the society and the government for the 

environment.   

Ⅰ. Environmental and resource productivity 

Investment of resources is required in the production process, and pollutants 

are also generated. Environmental and resource productivity measures the pollution 

in the environment caused by various economic activities and whether energy is 

used efficiently. 

(Ⅰ) Environmental productivity 

1. Less pollutant emissions, environmental impacts still to be considered 
 
 
------------------------------------------------- 
1 Green growth refers to the capacity of satisfying demand for the quality and quantity of natural resources while 

achieving economic growth and development for the purpose of providing and sustaining environmental 

quality for the benefits of human living conditions. The OECD established the Green Growth Indicators 

system in 2011 as a reference for countries regarding green growth. It also proposed GGI-related indicators to 

be adopted along with the System of Environmental-Economic Accounting (SEEA). Please refer to Appendix 

Ⅱ for the development and description of Green Growth Indicators. 
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Due to the rise of environmental protection awareness, the government has 

established related regulations or control plans to protect the environment, integrate 

economic incentives, and strengthen management. It has also advanced various 

pollution prevention charges or collected processing fees based on the polluter pays 

principle. This has reduced the emissions of air pollution (total suspended 

particulates, sulfur oxides, nitrogen oxides, non-methane hydrocarbons, carbon 

monoxide, and lead) and water pollution (BOD) in recent years. The volume of 

generation of only the municipal and construction for solid waste (municipal, 

agricultural, industrial, construction, and medical waste) increased in 2019. 

However, the volume of proper treatment was up, and the rate with overall proper 

treatment reached 97.5%, an increase of 0.2 percentage points from 2018.    

The Intergovernmental Panel on Climate Change (IPCC) emphasized that the 

increase in average temperature across the globe is "very likely" to be caused by 

man-made greenhouse gases, and if the greenhouse gas effect continues to 

exacerbate, it will cause climate anomalies across the world and cause extensive 

impact. The reduction of greenhouse gas emissions has therefore become a goal that 

demands immediate attention across the world. Taiwan passed the "Greenhouse Gas 

Reduction and Management Act" in 2015 and began implementing related 

regulations. 

Greenhouse gas emissions consist mainly of carbon dioxide, which accounts 

for 95% of total emissions. Carbon dioxide emissions reduced by 0.7% in 2018 

from 2017, and the annual carbon dioxide emissions per capita of 11.99 tons was 

also down by 0.10 tons from 2017. 

Figure 1.1 Pollution emissions  
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2. Waste recycling rate increase due to citizen mobilization 

With the promotion of the concept of "turning waste into gold", the municipal 

waste recycling rate for solid waste has been maintained above 55% in recent years, 

and it reached 57.1% in 2018. The reuse rate for proper recycling of the industrial 

and medical waste was 86.8% and 12.8%, respectively.  

The nationwide waste recycling rate (i.e. the ratio of resource recycling, 

kitchen waste recycling, and bulky waste recycling for the volume of municipal 

waste generated) was 57.1% in 2019. From a county and municipal perspective, the 

waste recycling rates of thirteen counties and cities had higher than the national 

annual mean, and they Lienchiang County (93.6%), Kinmen County (78.6%), Taipei 

City (69.1%), Hwalien County (69.1%), Penghu County (61.8%), Chiayi County 

(61.4%), Hsinchu City (61.0%), and Taoyuan City (60.2%) were over 60.0%. The 

ratio in other counties and cities excluding Taichung City, Nantou County, and 

Yunlin County was also above 50%, showing that the concept of waste recycling for 

reuse has been gradually implemented. 

Figure 1.2 Waste recycling rate－by counties and cities, 2019  
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With regard to air pollutants (including greenhouse gases), water pollutants, 

and solid waste generation in recent years, although the development has shifted 

toward the reduction of emissions and increased methods for proper treatment, the 

amount of pollutants and environmental quality issues remain affected by the 

geographical location, characteristics of the area, climate factors, or external 



influences. Therefore, the actual environmental quality conditions must be derived 

from monitoring (measurement) statistics. 

(Ⅱ) Resource productivity 

Energy is the key to national economic development. Taiwan is different from 

other countries because nearly all domestic energy relies on imports. Reliance on 

energy imports has reached 98% in the past 5 years. Energy conservation and the 

search for alternative energy sources have therefore always been crucial issues in 

Taiwan's energy policy and industrial development. 

 To achieve energy consumption efficiency goals, all levels of the government 

have actively promoted various energy conservation and carbon emissions reduction 

measures. Taiwan's energy density has been reduced from 5.01 liters of oil 

equivalent per NTD 1,000 in 2015 to 4.44 liters of oil equivalent in 2019, 

demonstrating that the amount of resources used to create each unit of gross 

domestic product has been decreasing and the energy consumption efficiency has 

been improved. 

To reduce Taiwan's dependency on energy imports and environmental 

pollutions, the government has actively advanced renewable energy projects in 

recent years with the aim of using domestic resources to provide energy that meets 

environmental protection and sustainable development goals while effectively 

reducing greenhouse gas emissions and acid rain. The government also established 

the goal of increasing energy production from renewable sources to 20% by 2025. 

With respect to the current status of renewable energy, renewable energy as a 

proportion of primary energy supply and power supply have grown steadily in 

recent years, accounting for 2.38% and 5.56% in 2019. The increase in the 

percentage of renewable energy installed capacity has been more significant, 

growing from 8.90% in 2015 to 13.94% in 2019, a growth of 5.04 percentage 

points. 

 

 

 

 



5.01 
4.93 

4.74 4.70 

4.44 

4.0

4.2

4.4

4.6

4.8

5.0

5.2

2015 2016 2017 2018 2019

LOE / 
thousand NT$

0

2.05 2.16 2.09 2.13 2.38 

4.06 
4.82 4.58 4.59 

5.56 

8.90 9.53 
10.67 

11.93 

13.94 

0.0

2.0

4.0

6.0

8.0

10.0

12.0

14.0

16.0

2015 2016 2017 2018 2019

％

as % of total primary energy supply

as % of total power generation

% of installed capacity

0

Figure 1.3 Energy intensity 

 

 

 

 

 

 

 

Figure 1.4 Status of supply and installed capacity of renewable energy 

 

 

 

 

 

 

 

 

 

 

Ⅱ. Natural resources base   

Natural resources are not unlimited resources. As we pursue economic 

development, we should also avoid destroying the natural resources foundation that 

we rely upon for sustainable development by adopting a strategy that does not 

damage the quality of the environment or overuse natural resources. 



(Ⅰ ) Restriction of mineral and earth & rock resources extraction for 

sustainable development 

As far as Taiwan's natural resources are concerned, the statistics for 

non-metallic minerals are for those with high economic values for extraction, such 

as marble, serpentine, limestone and dolomite. The reserves of non-metallic 

minerals by the end of 2019 were estimated to be around 10.26 billion metric tons, 

while extraction was 0.02 billion metric tons. The extraction of marble remained the 

largest, accounting for approximately 99%. Energy minerals were the tally of 

natural gas and condensed oil. As of the end of 2019, the energy mineral reserves 

were estimated to be 2,955 thousand kiloliters of oil equivalent, and the amount 

extracted for the year reached 160 thousand kiloliters of oil equivalent. Earth and 

rock resources are the tally of earth and rocks in rivers and lakes; earth and rocks on 

the land; and earth & rocks in coastal regions and marines. As of the end of 2019, 

the estimated reserves were 3.98 billion cubic meters, with 0.05 billion cubic meters 

of extraction. In terms of the extraction in the most recent 5 years, energy minerals 

showed a tendency of decreases, while the non-metallic minerals rose by 5.3% from 

2018 due to increasing the extraction of marble. The earth and rock resources rose 

by 9.7% in 2019 from 2018 due to cooperating with dredging policy. 

Table 1.1 Physical asset accounts for mineral and earth & rock resources, 2019  

 
Non-metallic 

minerals  
(Thousand metric tons) 

Energy minerals  
(Thousand metric tons of  

oil equivalent) 

Earth & rock resources 
(Thousand cubic meters) 

Opening stocks 10,280,544 3,264 3,984,612 

Extraction 16,596 160 52,655 

Other changes in volume  － -149 51,203 

Closing stocks 10,263,948 2,955 3,983,161 

Note: Other changes include re-estimated resource reserves and the discovery of new lodes. 
  

 

 

 

 

 

 

 

 

 



Figure 1.5 Extraction of mineral and earth & rock resources  
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(Ⅱ) Water resources utilization and management challenges 

Taiwan may have abundant rainfall, but it is unevenly distributed. The steep 

slopes and rapid currents impose difficulties on the utilization and management of 

water resources, and water shortage risks have caused severe challenges to the 

government and industries in recent years. 

Reservoirs, rivers, and groundwater are Taiwan's most important water 

resources. Groundwater may be renewable, but excessive use will result in land 

subsidence and damage the environment. With regard to the extraction of 

groundwater, it has declined in other years. 

As of the end of 2019, there were 95 publicly known reservoirs in Taiwan. 

They provide flood prevention and power generation functions as well as domestic, 

agricultural, and industrial water supply. The water in the northern and southern 

areas is mostly for domestic use while agricultural use is concentrated in the central 

area. In terms of the capacity of the reservoirs, the original total design capacity of 

the 95 reservoirs was 2.93 billion cubic meters but the total capacity as of the end of 

2019 was 2.07 billion cubic meters. The sedimentation volume was 0.87 billion 

cubic meters and the sedimentation rate was 29.5%. 

Heavy rain in recent years has caused deterioration of water quality and 

increased the turbidity of the source water. In addition, the sedimentation has also 

affected the reservoir capacity. They have significantly impacted overall water 

supply stability. 

 

(Ⅲ) Increased forest coverage rate from successful reforestation 

According to results of past forestry resources surveys performed by the 

Forestry Bureau of the Council of Agriculture, Executive Yuan, the success in 

reforestation has increased the forest coverage rate from 55.08% in the first survey 

 Table 1.2 Status of water supplied by reservoirs in all areas, 2019 
Unit: million cubic meters 

  Total Northern 
area 

Central  
area 

Southern 
area 

Eastern 
area 

Outer 
islands 

Total 7,042.6 2,183.2 3,226.1 1,628.1 0.5 4.7 

Agricultural water 
consumption 

3,279.3 341.9 2,356.7 580.6 － 0.0 

Domestic water 
consumption  

3,502.5 1,831.0 737.4 929.0 0.5 4.6 

Industrial water 
consumption 

260.8 10.3 131.9 118.5 － 0.1 



to 60.71% in the fourth survey. 

Figure 1.6 Results of past forestry resources surveys 
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Taiwan is small and densely populated, with relatively fewer natural resources. 

Long periods of economic activities have exhausted natural resources, but effective 

protection by the government in recent years, disclosure of information, and 

cooperation between the government and the private sector have led to the 

sustainable development of natural resources. 

Ⅲ. Environmental quality of life 

Environmental resources such as air, water, and land are vital elements for 

sustaining human life, and also the recipients of pollutant emissions. Production and 

consumption activities as well as climate change cause air pollution, water pollution, 

and waste that affect environmental quality. We seek to discuss life environmental 

quality indicators to evaluate the quality of the living environment. 

( Ⅰ ) Reduced suspended particulates (PM2.5) concentration; air quality 

standards still not met   

In terms of air quality, the average concentration of suspended particulates 

(PM2.5), nitrogen dioxide (NO2), and sulfur dioxide (SO2) have all decreased in the 

past 5 years. The NO2 and SO2 levels have met air quality standards; only PM2.5 

exceeded standards. 

Further investigations reveal that approximately 60%-66% of the average 

concentration of PM2.5 in Taiwan was derived from domestic pollution sources, 



while external transmission accounted for 34%-40%. Although the government has 

long committed to maintaining and improving air quality, the high population 

density, vehicle use, production emissions, and dust have resulted in severe burdens 

on the environment. In addition, in the northeast monsoon period each year from 

October to March of the following year, the high-pressure system's presences on the 

sea or coverage as well as other unfavorable factors contributed to bad air quality. 

Table 1.3 Air quality standards and annual average concentration 

Air pollutants Unit 
Air quality 
standards 

Average concentration 

2015 2016 2017 2018 2019 

PM2.5 μg/m3 15 22.0 20.0 18.3 17.5 16.2 

NO2 ppb 50 13.6 13.5 12.9 12.2 11.6 

SO2 ppb 30 3.1 3.0 2.9 2.7 2.3 

The Environmental Protection Administration of the Executive Yuan (EPA) 

integrated two indicators including the Pollutant Standards Index (PSI) and PM2.5 as 

air quality pollution indexes which were adapted to the unitary "Air Quality Index 

(AQI)" in Taiwan. It was divided into 6 levels and displayed in 6 colors based on 

the concentration levels of air pollutants and their impacts on human health. 

Figure 1.7 AQI indicator levels and impacts on human health 

Classification Good   Moderate 

Unhealthy 
for 

Sensitive 
Groups 

Unhealthy 
Very 

Unhealthy 
Hazardous 

Indicator 
levels 0~50 51~100 101~150 151~200 201~300 301~500 

According to the EPA's Air Quality Annual Report in 2019, the top three areas 
with the highest ratio of the number of days in 2019 in which the AQI was higher 
than 100 were Kaohsiung/Pingtung Air Basin (24.8%), Yunlin/Chiayi/Tainan Air 
Basin (22.1%), and Central Air Basin (13.5%). From the perspective of individual 
counties and cities, a total of 9 counties and cities exceeded the national annual 
mean of 12.9% in the ratio of the number of days with AQI >100. The top five were 
Kaohsiung City (25.5%), Lienchiang County (25.2%), Yunlin County (24.3%), 
Kinmen County (23.9%), and Tainan City (23.2%). 
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Figure 1.8 Percentage of days with AQI－by air basins, 2019 

 

 

 

 

 

 

 
 

Figure 1.9 Percentage of days with AQI > 100－by counties and cities, 2019 
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Among the Air Basins from January to September 2020, Kaohsiung/Pingtung 

Air Basin, Yunlin/Chiayi/Tainan Air Basin, and Central Air Basin had the highest 

ratio of the number of days with AQI>100 from January to April and September; 

among them, the ratio of Kaohsiung/Pingtung Air Basin had the highest (44.6%) in 

April.  



Figure 1.10 Percentage of days with AQI > 100－by air basins, January to 
September, 2020 
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(Ⅱ) Rivers & streams and coastal areas water quality: standards met 

In terms of river water quality inspections, the monitoring items have all 

reached water quality standards. However, the ratio (68.3%) of unpolluted lengths 

of main rivers and streams did not reach water quality standards (70%) in 2019.  

In 2019, the inspection on the water quality of the coastal areas revealed that 

the monitoring items of heavy metals had met water quality standards. In 

qualification rate, with the exception of Pb (99.4%), the other monitoring items was 

100%. So, the overall qualification rate was 99.87%. Besides, the qualification rate 

for the dissolved oxygen and pH value was 91.7% and 98.1%, respectively. 

However, the number of eutrophication reservoirs were 5 reservoirs in 

eutrophication state in 2019 which still exceeded the standards (3 reservoirs).  

 

 

 

 

 

 



99.88 99.92 99.95 99.96 99.88 

93.4 93.7 93.9 94.1 94.4

51.1 
53.4 

55.9 58.1 

62.1 

40

60

80

100

2015 2016 2017 2018 2019

%

Qualified rate of tap water Saturation of tap water Sewage treatment rate

0

Table 1.4 Standards and monitoring of water quality  

Items Unit 
Water 
quality 

standards 

Water quality monitoring 

2015 2016 2017 2018 2019 

Percentage of unpolluted 
length of major rivers % >70% 66.4  66.1  70.4  66.1  68.3  

Achievement rates of water 
quality for rivers & streams        

DO % 79 87.2  89.8  89.1  88.8  89.5  

BOD % 61 68.6  72.4  71.2  68.3  70.0  

SS % 63 71.8  68.4  69.7  71.5  69.9  

NH3－N % 60 59.1  63.4  61.4  60.8  62.2  
No. of eutrophication of 

reservoirs  Reservoirs 3 7  7  6  5  5  

 

In terms of water usage quality, the qualified rate of tap water has reached 99% 

in recent years, and the ratio of population served for tap water has also exceeded 

90% and continues to grow, reaching 94.4% in 2019. The sewage processing rate 

has increased steadily in recent years. It was 62.1% in 2019. 
 

Figure 1.11 Status of tap water and sewage treatment 
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(Ⅲ) Compared with 2018, areas of a soil and groundwater pollution site 
announced for regulatory listing down in 2019 

In 2019, the areas of the soil and groundwater pollution sites announced for 

regulatory listing totaled 952.1 thousand square meters, and the limited-time 

improvement sites had the largest areas, with 695.5 thousand square meters, which 

accounted for 73% of the total. Next, the control sites, restricted groundwater usage 

zones, and remediation sites totaled 219.2 thousand square meters, 35.8 thousand 

square meters, and 1.7 thousand square meters, which accounted for 23.0%, 3.8%, 

and 0.2% of the total, respectively.  

Figure 1.12 Areas of pollution sites announced for regulatory listing  
 

 
 
 
 
 
 
 
 
 
 
 
 

 

Air, water, and land are at the heart of sustainable development and closely 

related to socioeconomic development, a healthy ecosystem, and the survival of 

mankind. Although most monitoring substances met the national quality standards, a 

few items failed to meet expectations, to which the government and the people must 

work together to improve. 

Ⅳ. Economic opportunities and policy responses 

To reduce pollution and maintain the quality of the environment, the 

government has established related environmental policies to implement 

management with economic tools and administrative controls as well as adopted 

innovative research and development to achieve the goal of economy development 

and sustainable environment. 
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(Ⅰ) Expenditures in environmental activities in past years as ratio of GDP 

stabilized  

Environmental activity accounts are based on the user pays principle. They 

document transaction payments made for the purpose of preserving and maintaining 

the environment including environmental protection expenses and environmental 

payments to the government. With the promotion of related government policies and 

the efforts of the government, enterprises, and private entities, the environmental 

protection expenses and environmental payments to the government as ratios of 

GDP have reached 0.93% and 1.69% in recent years. 

Figure 1.13 Expenditure situation of environmental activities 
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(Ⅱ) Slight decrease in value of natural resource depletion and environmental 

quality degradation in past 5 years 

Environmentally-adjusted GDP is the accounting statements for natural 

resource usage and environmental pollution emissions derived from the growth rate 

of excessive use of natural resources or used volume of nonrenewable resources and 

the amount of environmental pollution emissions requiring reduction. Such 

statements are used to estimate the monetary value of natural resource depletion and 

environmental quality degradation which are deducted from the GDP to become the 

Green GDP. 

Natural resource depletion mainly includes water resources (groundwater), 

minerals and earth & rock resources (non-metallic minerals, energy minerals and 

earth & rock resources). The depletion value of water resources remains the highest 

while environmental quality degradation includes three types of environmental 

pollutants including air pollution, water pollution, and solid waste. The water 

pollution degradation value is the highest. It is followed by the air pollution 

degradation value and solid waste degradation value is ranked third. 

In 2019, the total value of natural resource depletion decreased mainly due to 

the volume of drafted groundwater, which has gradually slowed down. Besides, the 

value of degradation on the environmental quality decreased due to the reduction in 

the emissions of air pollutants for air quality standards still not met and water 

pollution. However, the value of degradation on the solid waste increased due to the 

addition in the volume of not proper treatment from the rise of cases of new 

constructions and demolition projects. 

 In 2019, the natural resource depletion totaled NTD 14.7 billion and the 

environmental quality degradation totaled NTD 43.9 billion. Once they were 

deducted from the GDP, the Green GDP in 2019 became NTD 18,874 billion, up 

3.05% from 2018, when the Green GDP totaled NTD 18,315 billion. The combined 

ratio of natural resource depletion and environmental quality degradation to the 

GDP totaled declined from 0.38% in 2015 to 0.31% in 2019. 
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Figure 1.14 Environmentally-adjusted GDP 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1.15 Environmental quality degradation and natural resource depletion 
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Table 1.5 Environmental-economic account indicators（1/4） 

Facets Indicator items Unit 2015 2016 2017 2018 2019 

Environm
ental and resource productivity ─

 environm
ental productivity 

A
ir 

pollution 

Emissions 103 M.T. 2,026.0  1,968.0  1,908.3  1,838.4  1,809.7  

Emissions concentration M.T. / million NT$ 0.118  0.112  0.105  0.099  0.094  

G
reenhouse gas 

Structural ratio of emissions sectors        

－Energy use (fuel combustion)  ％ 90.0  90.4  91.0  90.7  … 

－Industrial process and product use sectors ％ 8.1  7.7  7.2  7.4  … 

－Agricultural sectors ％ 1.0  1.0  0.9  0.9  … 
－Incineration of waste sectors ％ 1.0  1.0  0.9  0.9  … 

Emissions concentration 
M.T. of CO2 

equivalent / million 
NT$ 

16.8  16.7  16.5  15.9  … 

Emissions per capita M.T. of CO2 
equivalent 12.3  12.5  12.7  12.6  … 

C
O

2 

Emissions Million M.T. 275.8  279.7  284.8  282.8  … 

Emissions concentration M.T. / million NT$ 16.1  15.9  15.7  15.2  … 

Emissions per capita M.T. 11.76  11.89  12.09  11.99  … 

W
ater pollution 

Emissions       

－Biochemical oxygen demand (BOD)  103M.T. 257.3  248.0  240.0  231.3  218.8  

－Chemical oxygen demand (COD) 103M.T. 654.6  637.5  621.6  604.7  580.1  

－Suspended solids (SS) 103M.T. 262.8  253.2  245.3  236.7  224.9  

Emissions concentration       

－Biochemical oxygen demand (BOD)  K.G./ million NT$ 15.0  14.1  13.2  12.4  11.4  

－Chemical oxygen demand (COD) K.G./ million NT$ 38.1  36.3  34.3  32.4  30.2  

－Suspended solids (SS) K.G./ million NT$ 15.3  14.4  13.5  12.7  11.7  

Solid w
aste 

Generation       

－Municipal waste Million M.T. 7.3  7.4  7.9  9.8  10.2  

－Agricultural waste Million M.T. 4.6  4.6  4.8  5.1  4.9  

－Industrial waste Million M.T. 19.9  19.0  19.9  21.1  20.8  

－Construction waste Million M.T. 62.4  51.8  57.4  65.6  79.3  

－Medical waste Million M.T. 0.107  0.109  0.114  0.118  0.119  

Treatment rate       
－Municipal waste ％ 100.0  99.2  98.8  97.9  96.4  

－Agricultural waste ％ 99.5  99.5  99.3  99.3  99.7  

－Industrial waste ％ 97.9  97.8  97.9  97.9  97.8  

－Construction waste ％ 96.1  96.0  96.6  96.9  97.4  

－Medical waste ％ 99.9  99.9  99.9  99.8  99.8  

Waste recycling rate  ％ 55.6  57.7  60.1  56.3  57.1  

Volume of municipal waste generated per capita M.T. 0.31  0.32  0.33  0.42  0.43  

Annual rate of increase in volume of municipal 
waste recycled by implementing agencies ％ 0.9  7.9  13.0  18.3  8.5  

Percentage of incineration and landfill for 
industrial waste ％ 7.0  6.8  6.7  6.1  5.7  

Reuse rate for proper recycling of industrial waste ％ 84.5  84.1  84.6  86.1  86.8  

Volume of hazardous industrial waste per capita M.T. 0.059  0.057  0.059  0.060  0.057  

Reuse rate for proper recycling of medical waste ％ 6.3  7.0  10.7  13.9  12.8  

 



Table 1.5 Environmental-economic account indicators（2/4） 

Facets Indicator items Unit 2015 2016 2017 2018 2019 

Environm
ental and resource productivity ─

 resource 
productivity 

 

Energy 

Domestic energy consumption 
Million 
KLOE 

86.0 86.6 86.0 87.6 84.9  

Energy Productivity NT$/LOE 199.8 202.7 210.8 212.8 225.4  

Dependence on imported energy ％ 97.7 97.6 97.7 97.7 97.5  

Energy intensity  
LOE/103 

NT$ 
5.01 4.93 4.74 4.70 4.44  

R
enew

able 
energy 

As a proportion of total primary energy 
supply 

％ 2.05 2.16 2.09 2.13 2.38  

As a proportion of total power generation ％ 4.06 4.82 4.58 4.59 5.56  

A proportion of installed capacity ％ 8.90 9.53 10.67 11.93 13.94  

Electricity 

Per capita electricity consumption  kWh 10.7 10.9 11.1 11.3 11.3  

Water  
The daily domestic consumption of water 
per person 

Litre 273.2 275.2 277.9 279.9 284.0  

N
atural resources base 

R
esources 

extracted 

Non-metallic minerals Million M.T. 18.2 16.0 15.8 15.8 16.6  

Energy minerals 103 KLOE 358.5 309.4 253.4 189.2 160.0  

Earth & rock resources Million m3 48.0 41.5 46.0 48.0 52.7  

Groundwater Billion m3 5.53 5.46 5.44 5.43 5.37  

Reservoirs Effective capacity Million m3 1,920.6 1,911.6 1,950.6 1,980.7 1,976.2  

Rivers & 
streams 

Runoff Billion m3 54.22 88.06 73.14 61.47 …  

Forests Forest coverage rate (refer to note) ％ － 55.1 50.9 58.5 60.7  

Environm
ental quality of life 

A
ir 

 
Percentage of days of PSI>100 ％ 0.6 0.8 － － － 

Percentage of days of AQI>100 ％ 20.6 18.5 18.1 16.0 12.9  

Annual average concentration       

－Suspended particulates (PM2.5)* ug/m3 ◎22.0 ◎20.0 ◎18.3 ◎17.5 16.2  

－Ozone (O3) ppb 29.6 28.0 30.7 31.0 31.4  

－Nitrogen dioxide (NO2) * ppb 13.6 13.5 12.9 12.2 11.6  

－Sulfur dioxide (SO2) * ppb 3.1 3.0 2.9 2.7 2.3  

－Carbon monoxide (CO) ppm 0.4 0.4 0.4 0.3 0.4  

－Non-methane hydrocarbon 
(NMHC) 

ppmC 0.2 0.2 0.2 0.2 0.2  

R
iver 

Percentage of unpolluted length of major 
rivers * 

％ ◎66.4 ◎66.1 70.4 ◎66.1 ◎68.3  

Quality achievement rate        

－Dissolved oxygen (DO) * ％ 87.2 89.8 89.1 88.8 89.5  

－Biochemical oxygen demand 
(BOD) * 

％ 68.6 72.4 71.2 68.3 70.0  

－Suspended solids (SS) * ％ 71.8 68.4 69.7 71.5 69.9  

－Ammonia nitrogen  
(NH3－N) * 

％ ◎59.1 63.4 61.4 60.8 62.2  

 
 



Table 1.5 Environmental-economic account indicators（3/4） 
Facets Indicator items Unit 2015 2016 2017 2018 2019 

Environm
ental quality of life 

R
eservoirs 

Eutrophication index          

－Number of reservoirs in eutrophic state * Reservoirs ◎7  ◎7  ◎6  ◎5  ◎5  
－Number of reservoirs in mesotrophic state Reservoirs 12  12  13  14  15  
－Number of reservoirs in oligotrophic state Reservoirs 1  1  1  1  1  

C
oastal 

Qualified rate            
－Dissolved oxygen (DO) ％ 99.0  99.3  100.0  99.5  91.7  
－PH ％ 100.0  99.5  99.3  99.0  98.1  
－Heavy metals ％ 100.0  100.0  99.95  99.86  99.87  

Soil and groundw
ater pollution 

Areas of pollution sites announced for regulatory 
listing 

103 Square 
meters 

3,043.4  6,778.7  2,557.1  1,680.9  952.1  

Limited-time improvement sites 
103 Square 

meters 
1,099.5  4,570.8  606.4  901.2  695.5  

Control sites 
103 Square 

meters 
1,586.4  624.3  1,911.0  639.2  219.2  

Remediation sites 
103 Square 

meters 
44.9  73.3  3.1  140.5  1.7  

Restricted groundwater usage zones  
103 Square 

meters 
312.7  1,510.3  36.7  －  35.8  

Percentage of soil pollution areas for farmland to 
total farmland areas  

％ 0.049  0.048  0.060  0.048  0.035  

O
thers 

Sewage treatment rate  ％ 51.1  53.4  55.9  58.1  62.1  
Qualified rate of drinking water (tap water) quality ％ 99.88  99.92  99.95  99.96  99.88  
Percentage of population served of water supply ％ 93.4  93.7  93.9  94.1  94.4  

Econom
ic opportunities and policy responses 

Environm
ental protection expenditures 

Structural ratio by executive agencies        
－Government sectors ％ 43.6  44.6  46.7  47.0  47.9  
－Industry sectors ％ 56.4  55.4  53.3  53.0  52.1  

Structural ratio by purpose of expenditure        

－Pollution abatement and  control 
expenditures  

％ 91.0  91.3  90.9  87.5  87.5  

－Research & development 
  (R&D) 

％ 1.1  1.0  0.7  0.8  0.6  

－Others ％ 8.0  7.6  8.4  11.8  11.9  

Environmental protection expenditures per capita 
1,000 
NT$ 

6.7  6.9  7.0  7.4  7.4  

As a % of GDP ％ 0.92  0.92  0.92  0.94  0.93  

Pollution control 
expenditures 

Structural ratio of pollution abatement and control 
expenditures 

－Air pollution 

    
 
％      28.2  27.9  26.5  29.2  31.9  

－Water pollution ％ 31.2  32.2  29.1  28.9  27.8  
－Solid waste ％ 38.2  37.6  42.7  39.9  38.3  
－Noise ％  0.9  0.8  0.7  0.6  0.9  
－Soil and groundwater pollution 

％ 1.5  1.5  1.1  1.4  1.0  

Environm
ental paym

ents to the governm
ent 

Structural ratio by categories        
－Energy category ％ 28.4  29.6  28.7  28.8  27.8  
－Transportation category  ％ 64.9  63.2  63.6  63.3  64.2  
－Pollution category ％ 6.5  7.0  7.6  7.8  8.0  
－Resource category ％ 0.2  0.2  0.1  0.1  0.1  

Ratio of energy tax to energy consumption Million 
NT$ 

 

1.1  1.1  1.1  1.1  1.0  

Ratio of air pollution control fees to air pollution 
emissions 

Million 
NT$ 

/103M.T.  
3.5  4.0  4.7  5.2  5.5  

Ratio of municipal waste clearance and treatment 
fees to generation load 

Million 
NT$ 

/103M.T. 
0.7  0.7  0.7  0.6  0.6  

The taxes (fees) paid to the government for 
minerals, earth and rocks exploitation 

Billion 
NT$ 

0.63  0.62  0.36  0.38  0.26  

As a % of GDP ％ 1.88  1.80  1.77  1.75  1.69  



Table 1.5 Environmental-economic account indicators（4/4） 

Facets Indicator items Unit 2015 2016 2017 2018 2019 

Econom
ic opportunities and policy responses 

D
egradation 

Total Billion 
NT$ 

44.99  44.93  45.97  45.7.7  43.9.3  

－Air Billion 
NT$ 

14.95  15.39  16.06  15.51  14.73  

－Water Billion 
NT$ 

28.19  27.70  27.75  27.92  26.64  

－Solid waste Billion 
NT$ 

1.84  1.83  2.15  2.35  2.56  

depletion 

Total Billion 
NT$ 

19.01  15.74  14.44  14.72  14.68  

－Minerals, earth 
and rocks 
resources 

Billion 
NT$ 

5.97  3.18  2.01  2.39  2.76  

－Groundwater Billion 
NT$ 

13.04  12.56  12.42  12.33  11.92  

G
reen G

D
P 

indicator 

GDP (a) 
Billion 
NT$ 

17,055.08  17,555.27  17,983.35  18,375.02  18,932.53  

Degradation and 
depletion (b) 

Billion 
NT$ 

64.00  60.67  60.41  60.49  58.61  

As a % of GDP (b/a) ％ 0.38  0.35  0.34  0.33  0.31  

Green GDP (a-b) Billion 
NT$ 

16,991.08  17,494.60  17,922.94  18,314.53  18,873.92  

Note: 1. "-" denotes that the data are zero or not available, and "…" denotes not yet published. 
2. "*" denotes that the data of this monitoring item had national standards for the year, and "◎" denotes that 

the item exceeded standards or failed to reach standards. 
3. The listed data are the survey results on forest resources. To match the format, results of the first survey (1954 to 

1956) are filed under 2016, results of the second survey (1972 to 1977) are filed under 2017, the results of the third 
survey (1990 to 1993) are filed under 2018, and results of the fourth survey (2009 to 2014) are filed under 2019; the 
scope of the first three surveys included the island of Taiwan and the fourth included the Taiwan-Fujian Region. 

 



Chapter 2 Environmental Emissions 

Section 1 Air 

Gaseous and particulate matters are emitted during the course of production, 

consumption and accumulation; they are air pollutants if they are sufficient to 

jeopardize directly or indirectly public health or the living environment. This repot 

focuses on two categories of pollutants monitored and greenhouse gases which are 

compiled statistics by the Environmental Protection Administration (EAP), Executive 

Yuan. The pollutants monitored are presented through accounts such as physical flow 

accounts, emission accounts, quality accounts and degradation accounts. However, 

greenhouse gas pollutants can currently only be presented through data such as 

emissions.  

Ⅰ. Physical flow accounts 

These accounts present information about various air pollutants being released into 

the environment. They use supply and use tables to comprehensively compile and show 

the general conditions of flow from the economy into the environment.  

In terms of the supply side's overall flows, in 2019, the total supply of air pollutant 

emissions reached 1,810 thousand metric tons. Emissions of households took the lead, 

with 651 thousand metric tons, 35.9% of the total; this was followed by the 

manufacturing and the transportation, with 559 thousand and 285 thousand metric tons, 

accounting for 30.9% and 15.8% of the total, respectively. Breaking it down per 

pollutant, we find that the emissions of total suspended particulates were 312 thousand 

metric tons; households, the transportation and the construction were the main 

contributing sources here. Sulfur oxides emissions were 87 thousand metric tons, with 

the manufacturing and the electricity & gas supply as the primary sources. Emissions 

of nitrogen oxides were 294 thousand metric tons, with the bulk of emissions coming 

from the transportation. Emissions of non-methane hydrocarbon were 530 thousand 

metric tons, with the households and manufacturing as the main sources. Emissions of 

carbon monoxide were 586 thousand metric tons, most of which came from the 

manufacturing, 42% of the total. Emissions of lead were in relatively few quantities, 

with the manufacturing as the main emitter. 

In terms of the flows of various pollutants emitted into the environment, carbon 

monoxide led with 586 thousand metric tons, followed by non-methane hydrocarbon 



with 530 thousand metric tons and then nitrogen oxides with 294 thousand metric tons. 

These three pollutants aggregated to account for 78% of the total. 

Table 2.1.1.1 Supply and use table for air pollution emissions, 2019 
Unit: thousand M.T. 

 
Total TSP SOx NOx NMHC CO Pb 

Total supply 1,810 312 87 294 530 586 0 
By sectors 1,809 312 87 294 530 586 0 

Agriculture, forestry, 
fishing and animal 
husbandry 

68 24 0 4 16 24 0 

Mining and quarrying 12 12 0 0 0 0 － 
Manufacturing 559 27 34 72 182 244 0 
Electricity and gas supply 100 4 31 53 0 11 0 

Water supply and 
remediation activities 

9 1 1 7 0 1 0 

Construction 72 37 0 0 35 0 0 
Wholesale and retail trade 6 0 0 0 6 1 0 
Transportation 285 45 17 121 18 84 0 
Accommodation and food 

service activities 
37 4 3 4 19 8 0 

Government 1 0 0 0 0 0 0 
Households 651 159 1 32 246 213 0 
Others 9 0 0 0 8 1 0 

Landfill  0   － － － 0 － － 
Total use  1,810   312   87   294   530   586   0  

Flows into the 
environment 

 1,810   312   87   294   530   586   0  

Note: It primarily reflects release conditions of emissions during the course of production, consumption and 
accumulation from the previous few periods. 

Ⅱ. Emission accounts 

Emission accounts involve tallying emissions of gaseous and particulate matters 

during the course of production, consumption and accumulation. The emissions of air 

pollutants are presented through three aspects: pollutants; sources of pollution; sinks. 

The greenhouse gases discuss the emissions of various greenhouse gases, as well as 

emission sources of carbon dioxide (CO2), the most significant greenhouse gas. The 

emissions intensity and emissions per capita of CO2 are also given. 

(Ⅰ) Air pollutants 

1. By pollutants  
The particulate matters in the air primarily derive from black smoke from fuel-

burning, powder dust released from industrial manufacturing processes, and dust sent 
up by from construction projects and road traffic. For example, they include total 
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suspended particulates (TSP), suspended particulates (PM10), lead (Pb), dust-fall, black 
smoke, etc. Gaseous pollutants mostly come from the gases generated from burning 
fossil fuels, such as sulfur oxides (SOx), carbon monoxide (CO), nitrogen oxides (NOx) 
and volatile organic compounds (VOCs). 

According to the latest revised data from the Taiwan Emission Data System (TEDS), 
promulgated by the Environmental Protection Administration of the Executive Yuan, in 
2019, the emissions reached 1,810 thousand metric tons, a decrease of 1.6% from 2018. 
In terms of pollutants, CO had the greatest emissions (accounting for 32.4% of the total), 
down 1.2%; the next was non-methane hydrocarbon (NMHC) (accounting for 29.3% of 
the total), a slight increase of 0.9%. 

 
 
 
 

 

 

   

 

 

 

 

 2015 2016 2017 2018 2019 
Total  2,026   1,968   1,908   1,838   1,810  

TSP   328    319    316    313    312  
SOx   113    112     99     93     87  
NOx   385    378    355    314    294  
NMHC   528    521    524    526    530  
CO   671    638    613    593    586  
Pb     0      0      0      0      0  

2. By pollution sources 
In terms of the pollution sources of air pollution emissions, in 2019, the Plane 

Source pollution with low emissions intensity and non-road vehicles had the greatest 
emissions, with 706 thousand metric tons (accounting for 39.0% of the total), a slight 
increase of 0.1% from 2017; the next was the Point Source pollution from industrial 
manufacturing processes, with 576 thousand metric tons (accounting for 31.8% of the 
total), up 2.3%. The Line Source pollution generated from road-going vehicles reached 
527 thousand metric tons (accounting for 29.1% of the total), a decrease of 7.5%.  

Figure 2.1.1.1  Air pollution emissions－by pollutants 
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Figure 2.1.1.2 Air pollution emissions－by pollution sources 
 

 

 

 

 

 

(1) Point Source 
The manufacturing was responsible for the bulk of the Point Source pollution 

emissions, with 458 thousand metric tons in 2019, followed by the electricity and gas 
supply with 100 thousand metric tons. Within the manufacturing, the base metals, 
chemical materials and other non-metallic mineral products had the greatest emissions, 
with 253 thousand, 63 thousand and 35 thousand metric tons, respectively. In terms of 
pollutants, CO took the lead with 257 thousand metric tons, followed by NOx with 133 
thousand metric tons. The manufacturing emitted the bulk of the aforementioned both 
pollutants, with 94.8% and 54.3% of the total, respectively. 

Table 2.1.1.2 Pollution emissions－by Point Source, 2019 
                            Unit: thousand M.T. 

 Total TSP SOx NOx NMHC CO Pb 

Total  576   35   66   133   84   257  0 
Mining and quarrying  3   3   0   0   0   0  － 
Manufacturing  458   27   34   72   81   244  0 

Petroleum and coal 
products 

 12   1   2   3   4   3  0 

Chemical material  63   2   9   20   12   18  0 
Other Non-metallic 

mineral products 
 35   11   3   18   1   2  0 

Basic metals  253   7   13   15   3   215  0 
Others  96   6   8   16   61   6  0 

Electricity and gas 
supply 

 100   4   31   53   0   11  0 

Others  15   1   1   8   3   2  0 

 2015 2016 2017 2018 2019 
Total  2,026   1,968   1,908   1,838   1,810  

Point Source   599    585    571    563    576  
Line Source   710    670    630    570    527  
Plane Source   717    713    708    706    706  
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(2) Line Source 

In 2019, gasoline passenger sedans, diesel fuel buses and heavy trucks, and four-

stroke motorcycles accounted for the greatest Line Source pollution emissions, and they 

aggregated to account for 86% of the total. In terms of pollutants, CO was the most with 

284 thousand metric tons, followed by NOx with 126 thousand metric tons and then 

NMHC with 91 thousand metric tons. These three pollutants aggregated to account for 

95% of the total. Emissions of CO primarily came from gasoline passenger sedans and 

four-stroke motorcycles, with 43.3% and 32.1% of the total, respectively; while NOx 

primarily came from diesel fuel buses and heavy trucks, accounting for 66.2% of the 

total. Gasoline passenger sedans and four-stroke motorcycles were responsible for the 

bulk of NMHC emission, accounting for 42.7% and 40.8% of the total, respectively. 

Figure 2.1.1.3 Pollution emissions－by Line Source, 2019 

 

                             

 

 

 

 

(3) Plane Source 

Emission sources of the Plane Source pollution can be divided into the three 

categories: combustion, fugitive dust, and fugitive hydrocarbon. In 2019, the emission 

sources for fugitive hydrocarbons were 332 thousand metric tons, accounting for 47.0% 

of the total, all of which came from NMHC. Emission sources for fugitive dust reached 

243 thousand metric tons, accounting for 34.4% of the total, all of which came from 

TSP. Emission sources for combustion were 131 thousand metric tons, accounting for 

18.6% of the total. 
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Table 2.1.1.3 Pollution emissions－by Plane Source, 2019 
                              Unit: thousand M.T. 

 Total TSP SOx NOx NMHC CO Pb 

Total  706   252   21   35   354   44   －  

Combustion  131   9   21   35   22   44   －  

Fugitive dust  243   243   －   －   －   －   －  

Fugitive hydrocarbon  332   －   －   －   332   －   －  

3. Sinks 

After comparing air pollution emissions from various air basins, we find that the 

Kaohsiung/Pingtung Air Basin was the most with 504 thousand metric tons in 2019, 

followed by the North Air Basin with 447 thousand metric tons. The next was the 

Central Air Basin with 338 thousand metric tons. Compared with 2018, they 

represented down 0.2%, 1.0% and 2.7%, respectively. Besides, the outer islands totaled 

26 thousand metric tons in 2019. 

Figure 2.1.1.4 Air pollution emissions－by air basins 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

In terms of the pollutants in various Air Basin, the Yilan Air Basin and the 

Hualien/Taitung Air Basin had the highest shares for TSP, while the pollutant in the 

Kaohsiung/Pingtung Air Basin was predominately made up of CO, and the main 

pollutant in the other air basins was NMHC. Besides, the outer islands had the highest 
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shares for NOx. In terms of pollution sources, the Point Source pollution was more 

dominant in the Kaohsiung/Pingtung Air Basin. Additionally, the Line Source pollution 

were main in the Hsinchu/Miaoli Air Basin, while the Plane Source pollution was more 

dominant in the remaining Air Basins.  

Figure 2.1.1.5 Air pollution emissions－by air basins & pollutants, 2019 

 

 

 

 

 

 

Figure 2.1.1.6 Air pollution emissions－by air basins & pollution sources, 2019 

 

 

 

 

 



(Ⅱ) Greenhouse gases 

In 2018, Taiwan's greenhouse gas emissions totaled 0.30 billion metric tons of CO2 

equivalent, a slight decrease of 0.6% from 2017. Among these, the CO2 emissions still 

dominated with 0.28 billion metric tons, accounting for more than 95% of the total. In 

terms of emission sources of CO2, emissions from energy use (fuel combustion) were 

still predominant, with 0.27 billion metric tons, accounting for more than 94% of the 

total. In terms of Taiwan's CO2 emissions intensity, an average 15.2 metric tons of CO2 

was emitted in 2018 when we created GDP (by Chained Dollars) for every million NTD, 

a decrease of 0.5 metric tons from 2017. However, the average CO2 emissions per capita 

was 12.0 metric tons, a slight decrease of 0.1 metric tons from 2017.   

Table 2.1.1.4 Greenhouse gas emissions 
  Unit: million M.T. of CO2 equivalent  

 Total CO2 CH4 N2O HFCS PFCS SF6 NF3 

2014 290.6  276.3  4.7  4.6  1.0  1.6  1.7  0.7  

2015 289.4  275.8  4.5  4.5  1.0  1.3  1.5  0.7  

2016 293.3  279.7  4.5  4.7  1.0  1.4  1.4  0.5  

2017 298.4  284.8  4.3  4.9  1.0  1.4  1.4  0.4  

2018 296.5  282.8  4.3  5.0  1.0  1.5  1.3  0.5  

Note: Data shown for greenhouse gas pollutant emissions is delayed one year.  

Table 2.1.1.5 CO2 emissions－by pollution sources 
  Unit: million M.T. 

 Total 

Energy use by sectors (fuel combustion) 
Industrial 
process 

and 
product 

use 
sector 

Agricul-
tural  

sector 

Incine- 
ration 

of 
waste 
sector 

Sub- 
total 

Energy Indus- 
trial 

Transpor- 
tation 

Agricul-
tural 

Ser- 
vices 

Resi- 
dential 

2014 276.3  258.5  175.2  39.0  34.7  1.3  3.9  4.4  17.6  0.0  0.1  

2015 275.8  258.5  175.2  38.1  35.5  1.3  3.9  4.5  17.2  0.0  0.1  

2016 279.7  263.0  178.6  38.3  36.6  1.3  3.7  4.5  16.6  0.0  0.1  

2017 284.8  269.5  187.1  36.7  36.2  1.2  3.8  4.4  15.2  0.0  0.1  

2018 282.8  267.1  189.2  33.4  35.2  1.5  3.3  4.5  15.5  0.0  0.2  

    

 

 



Table 2.1.1.6 Emissions intensity & average emissions per capita of CO2 

 

CO2 emissions 
(a) 

 
 

(103 M.T. of CO2 
equivalent) 

GDP 
(b) 

 
 

(Million NT$) 

Number of 
mid-year 

population 
(c) 

(Thousand 
persons) 

CO2 Emissions 
intensity 
(d) = (a) / 
(b)×1,000 

(M.T./ Million) 

Average CO2 
emissions per 

capita 
 (e) = (a) / (c) 

(M.T.) 

2014 276,311 16,935,007 23,404 16.3 11.81 

2015 275,835 17,183,235 23,463 16.1 11.76 

2016 279,705 17,555,268 23,516 15.9 11.89 

2017 284,812 18,136,589 23,556 15.7 12.09 

2018 282,842 18,642,014 23,580 15.2 11.99 

Ⅲ. Quality accounts  
Under the influence of climate and topography, there is no necessarily a directly 

proportional relationship between the emissions and concentration of air pollutants. In 
2019, the percentage of measurement station-days with AQI>100 unhealthy for 
sensitive groups accounted for 12.9% of the total. A show of data of each month, in 
May to August, and December, they were below the national annual mean. Besides, 
Among the Air Basins, exceeding the national annual mean, they were the 
Kaohsiung/Pingtung Air Basin (24.8%), the Yunlin/Chiayi/Tainan Air Basin (22.1%), 
and the Central Air Basin (13.5%). For the outer islands, they were the Matsu area 
(25.2%) and the Kinmen area (23.9%). 

In terms of the air pollutants, the average concentration for TSP, PM10, PM2.5, SO2, 
NO2, and O3 in 2019 reached 43.1 μg/ｍ3, 35.7 μg/ｍ3, 16.2 μg/ｍ3, 2.3 ppb, 11.6 ppb 
and 31.4 ppb, respectively. TSP, PM10, PM2.5, SO2, and NO2 of these were declines from 
2018. Besides, in terms of PM2.5 of each month, its average concentration exceeded the 
national average concentration (16.2 μg/ｍ3) in January to April, October, and November, 
2019.  

In terms of the Air Basin across Taiwan Island, in 2019, exceeding the national 
average concentration, about TSP, they were the Yunlin/Chiayi/Tainan Air Basin and the 
Kaohsiung/Pingtung Air Basin. About PM10 and PM2.5, they were the Central Air Basin, 
the Yunlin/Chiayi/Tainan Air Basin, and the Kaohsiung/Pingtung Air Basin. About SO2, 
they were the Yunlin/Chiayi/Tainan Air Basin and the Kaohsiung/Pingtung Air Basin. 
About NO2, they were the North Air Basin and the Central Air Basin. About O3, it was 
the Kaohsiung/Pingtung Air Basin. For the outer islands, the Makung area saw their 
detected average concentration of TSP and O3 exceeding the national average. For the 
Kinmen area, with the exception of NO2, the remaining pollutant levels were all higher 
than the national average. With regard to the Matsu area, pollutants whose concentration 
was higher than the national average included PM10, PM2.5, and O3. 
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Table 2.1.1.7 Air quality 
 Percentage 

of 
measuremen

t station-
days with 
AQI>100 

TSP PM10 PM2.5 SO2 NO2 O3 

(％) (μg/ｍ3) (μg/ｍ3) (μg/ｍ3) (ppb) (ppb) (ppb) 

2015  －  52.7  47.1  22.0  3.1  13.6  29.6  
2016  －  47.0  42.9  20.0  3.0  13.5  28.0  

2017 18.1  48.7  44.0  18.3  2.9  12.9  30.7  

2018 16.0  46.3  42.6  17.5  2.7  12.2  31.0  

2019 12.9  43.1 35.7  16.2  2.3  11.6 31.4  

Taiwan Island 12.6  42.5  35.6  16.3  2.3  11.7  30.9  

North  4.3  34.3  29.1  13.7  2.3  13.8  31.3  

Hsinchu/ 
Miaoli 

 7.7  35.7  30.2  15.1  2.1   9.4  31.3  

Central 13.5  42.7  36.8  18.3  2.3  12.4  28.7  

Yunlin/Chiayi/ 
Tainan 

22.1  49.2  47.4  22.0  2.4  10.7  31.1  

Kaohsiung/ 
Pingtung 

24.8  57.2  43.1  17.7  2.7  11.6  32.1  

Yilan  0.6  34.1  25.0  10.6  1.8   6.1  30.5  

Hualien/ 
Taitung 

 0.7  27.8  21.2   9.0  1.3   5.3  27.8  

Outer islands        

Makung  7.9  45.3  30.7  13.8  1.7  －  39.8  

Kinmen 23.9  66.4  46.2  22.5  3.0   9.5 39.8  

Matsu 25.2  － 38.7  19.7  2.1   5.9  45.4  

 

Figure 2.1.1.7 Percentage of measurement station-days with AQI>100, 2019 
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Figure 2.1.1.8 The average concentration for PM2.5, 2019 

 

 

 

 

 

 

 

 

 

Ⅳ. Degradation accounts 
These mainly involve discussion of monetary values which the costs are needed to 

reduce the emissions of air pollutants to reach the air quality standards. Due to the 

varying reduction costs per unit for the different pollutants, as well as differences in the 

proportions by which they need to be reduced, there is no a directly proportional 

relationship between air pollution emissions and degradation. In 2019, the air quality 

degradation was valued at NTD 14.73 billion, down by 5.0% from 2018. 

In terms of pollution sources, the degradation value for the Plane Source pollution 
was the highest at NTD 9.18 billion, accounting for 62.3% of the total degradation for air 
pollution. This was followed by Point Source pollution at NTD 3.07 billion, accounting 
for 20.9% of the total. The Line Source pollution came in at NTD 2.47 billion, 
accounting for 16.8% of the total. Compared with 2018, the Point Source, the Line 
Source, and the Plane Source decreased respectively by 3.2%, 13.9% and 2.9%. In terms 
of Air Basin, the North Air Basin had the highest rate at NTD 4.66 billion, accounting 
for 31.6% of the total; this was followed by the Central Air Basin and 
Kaohsiung/Pingtung Air Basin at NTD 3.10 billion and NTD 2.93 billion, accounting 
for 21.1% and 19.9% of the total, respectively. The Yunlin/Chiayi/Tainan Air Basin 
came in at NTD 2.54 billion, for a share of 17.3% of the total. 
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Table 2.1.1.8 Degradation value of air pollution, 2019  
Unit: million NT$ 

 Total Point Source Line Source Plane Source 

Total  14,727   3,073   2,472   9,182  

North  4,658   839   626   3,193  

Hsinchu/ 
Miaoli 

 1,066   296   220   550  

Central  3,104   521   555   2,028  

Yunlin/Chiayi/ 
Tainan 

 2,544   548   478   1,518  

Kaohsiung/ 
Pingtung 

 2,926   791   531   1,604  

Yilan  129   26   25   78  

Hualien/ 
Taitung 

 121   27   21   73  

Outer islands  179   24   18   138  

    Figure 2.1.1.9 Degradation value of air quality 

 

 

 

 

 
 

 

 

 

 2015 2016 2017 2018 2019 

Total    14,951     15,394     16,062     15,506     14,727  

Point Source     3,185      3,213      3,291      3,175      3,073  

Line Source     3,399      3,364      3,318      2,870      2,472  

Plane Source     8,367      8,817      9,453      9,461      9,182  



Section 2 Water 

Ⅰ. Physical flow accounts 
Water pollution emissions affect the ecology and the quality of water resources. 

In order to understand the types and flows of water pollutants generated and 
discharged by various sectors, the supply and use table comprehensively organizes the 
related flows to establish the physical flow accounts. 

From the perspective of the supply side's overall flows, the biochemical oxygen 
demand (BOD), chemical oxygen demand (COD) and suspended solids (SS) 
discharged into the environment in 2019 mostly came from households; agriculture, 

forestry, fishing, and animal husbandry; and manufacturing. These three aggregated to 
account for more than 91% of the total. The BOD and COD discharged into the 
economy mostly came from agriculture, forestry, fishing, and animal husbandry; 
manufacturing; and households. These three aggregated to account for more than 93% 
of the total. In terms of the SS, it mostly came from agriculture, forestry, fishing, and 
animal husbandry; mining and quarrying; manufacturing; and households. These four 
aggregated to account for more than 91% of the total.  

In terms of the use side's overall flows, the BOD, COD and SS absorbed by the 
environment in 2019 were 219 thousand, 580 thousand and 225 thousand metric tons, 
respectively. Moreover, the BOD, COD and SS absorbed by the various sectors 
themselves within the economy were 537 thousand, 1,201 thousand and 843 thousand 
metric tons, respectively.   

П. Emission accounts 
Water pollution emissions refer to materials discharged into water resources 

during the course of production, consumption and accumulation. Of the various water 
pollutants, the BOD, COD and SS are the most prevalent. They are the key points in 
water pollution control, monitoring, and declaration; and are also the primary items in 
emission accounts. 

(І) By pollutants  
In 2019, 756 thousand metric tons of BOD; 1,781 thousand metric tons of COD; 

and 1,068 thousand metric tons of SS were generated from water pollution. With the 
help of various ongoing water pollution control projects, the emissions of BOD, COD 
and SS totaled 219 thousand, 580 thousand and 225 thousand metric tons, down 5.4%, 
4.1% and 5.0% from 2018, respectively. 



Table 2.1.2.1 Supply and use table for water pollution emissions, 2019 
Unit: thousand M.T. 

 Pollutants discharged into the 
environment 

Pollutants discharged into the 
economy 

BOD COD SS BOD COD SS 

Total supply 218.8 580.1 224.9 536.7 1,200.5 843.3 
  Water supply and remediation activities 3.9 11.8 5.7 4.8 11.2 47.2 
  Other sectors 214.9 568.3 219.3 531.9 1,189.3 796.1 

Agriculture, forestry, fishing and animal 
husbandry 

21.7 66.1 29.8 187.9 302.0 205.6 

Mining and quarrying 1.5 4.5 2.2 2.9 7.2 214.8 
Manufacturing (including electricity and 

gas supply) 
14.7 49.5 14.5 137.7 449.7 164.2 

Accommodation and food service 
activities 

0.7 2.1 0.7 1.8 3.5 1.5 

Education 0.0 0.2 0.1 0.1 0.2 0.1 
Human health and social work activities 0.5 1.7 0.5 1.9 3.3 1.5 
Other service activities 0.3 0.8 0.3 0.4 0.9 0.5 
Public administration 8.9 29.6 8.9 21.2 52.2 25.5 
Households 166.6 413.7 162.2 178.0 370.3 182.4 

Total use 218.8 580.1 224.9 536.7 1,200.5 843.3 
  Total collective amount    536.7 1,200.5 843.3 
    Water supply and remediation activities       
    Other sectors       

  Agriculture, forestry, fishing and 
animal husbandry 

      

  Mining and quarrying       
  Manufacturing (including electricity 

and gas supply) 
      

  Accommodation and food service 
activities 

      

  Education       
  Human health and social work 

activities 
      

  Other service activities       
  Public administration       
  Households       

 Flows into the environment 218.8 580.1 224.9    
Note: In the table, the shaded section indicates a lack of data; the light green part indicates an inability to distinguish data from 

different industries. So, they show their total respectively, temporarily. 
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(Ⅱ) By pollution sources 

1. Agricultural wastewater 

The animal husbandry is the major source of agricultural wastewater. The bulk of 

the pollution emissions come from pigs farming. In 2019, the BOD, COD and SS 

from the emissions of agricultural wastewater were 22 thousand, 66 thousand and 30 

thousand metric tons, down 8.5%, 3.8% and 6.3% from 2018, respectively.  

Table 2.1.2.2 Water pollution emissions 

                                                                              Unit: thousand M.T. 

 BOD COD SS 

 Total 
Agricul-

tural 
Indus-
trial 

Muni-
cipal 

Total 
Agricul-

tural 
Indus- 
trial 

Muni- 
cipal 

Total 
Agricul-

tural 
Indus-
trial 

Muni-
cipal 

2015 257.3 31.2 21.2 204.9 654.6 80.5 69.6 504.5 262.8 39.9 23.3 199.5 

2016 248.0 27.2 20.7 200.1 637.5 74.1 68.1 495.4 253.2 35.6 22.8 194.9 

2017 240.0 25.8 20.2 194.0 621.6 71.8 66.6 483.2 245.3 34.0 22.2 189.1 

2018 231.3 23.7 20.0 187.6 604.7 68.7 65.6 470.4 236.7 31.8 21.9 182.9 

2019 218.8 21.7 20.1 177.0 580.1 66.1 65.7 448.3 224.9 29.8 22.4 172.7 

 

Figure 2.1.2.1 The amount of water pollution generated 



2. Industrial wastewater 

Industrial wastewater usually has high levels of pollution or toxicity; if it is 

discharged without any treatment, it will impose a heavy burden on the environment 

of water body. In 2019, the BOD, COD and SS from the emissions of industrial 

wastewater were 20 thousand, 66 thousand and 22 thousand metric tons, respectively. 

Compared with 2018, the BOD, COD and SS were up 0.6%, 0.2% and 2.0%, 

respectively. The BOD, COD and SS mainly all came from manufacturing, which all 

accounted for more than 64% of them. 

In terms of manufacturing, the manufacture of electronic parts and components 

had the largest emissions of water pollution BOD in 2019, accounting for 23.9% of all 

BOD emissions by manufacturing, followed by the manufacture of pulp, paper and 

paper products which accounted for 17.9%. The manufacture of pulp, paper and paper 

products had the largest emissions of COD, with a share of 23.8%, followed by the 

manufacture of electronic parts and components, which accounted for 19.1%; the 

manufacture of electronic parts and components was responsible for the most 

emissions of SS, followed by the manufacture of pulp, paper and paper products, 

accounted for 23.4% and 18.1% of the total SS, respectively. 

Figure 2.1.2.2 Under the manufacturing division categories more emissions  
as a % of the manufacturing, 2019 
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3. Municipal sewage 

Sewage generated by households and the services sectors contains materials such 

as feces & urine, kitchen waste, and detergents. The main treatment methods include 

adding plumbing connections to sewers and the installment of septic tanks, etc. In 

2019, the sewage treatment rate (the saturation rate of public sewage sewer; saturation 

rate of specialized sewage sewer; and installment rate of building's sewage treatment 

facilities) reached 62.1%, up 4.0 percentage points from the end of 2018. In 2019, the 

BOD, COD and SS from the discharges of municipal sewage were 177 thousand, 448 

thousand and 173 thousand metric tons, down 5.7%, 4.7% and 5.6% from 2018, 

respectively.  

Figure 2.1.2.3 Sewage treatment rate, end of year 
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Ⅲ. Quality accounts 

(Ⅰ) Rivers and streams  

The monitoring results for 54 major rivers and streams in 2019 indicated that, in 

ratios (achievement rates) meeting water quality standards for all monitoring items, 

the pH values were still the highest, at 97.1%; however, only 31.2% of rivers and 

streams met the standards for total phosphorus. Among these, the achievement rates 

for Lanyang chi, Fengshan chi, Houlung chi, Pachang chi, Chishui chi, Akungdiaun 

chi and Heping river were zero. Besides, the achievement rate for coliform group was 

only 31.2%, with lower rates detected at Kaoping chi (12.3%) and Tungkang chi 



(4.5%). Owing to the unique properties of the soil, the achievement rate for 

manganese (Mn) was only 45.2%, and this was required improvement via water 

quality purification process.  

In terms of the items for specific goals in the National Environmental Protection 

Plan, the achievement rates for dissolved oxygen (DO), BOD, SS, and ammonia 

nitrogen (NH3-N) were 89.5%, 70.0%, 69.9%, and 62.2%, respectively. All of these 

reached their target values. For heavy metals, the achievement rates all met the target 

values of 97%, with the exception of Pb and Mn.  

Table 2.1.2.3 Achievement rates of water quality for rivers & streams 
                                                                                            Unit: ％ 

  DO BOD SS NH3-N 
pH 

values 
Coliform 

group  
Total 

phosphorus Cu Mn 

2015 87.2 68.6 71.8 59.1 97.9 39.9 20.9 94.5 35.2 

2016 89.8 72.4 68.4 63.4 97.8 34.3 29.4 96.4 42.5 

2017 89.1 71.2 69.7 61.4 97.9 35.2 27.3 93.6 39.1 

2018 88.8 68.3 71.5 60.8 97.3 33.9 41.3 95.9 44.7 

2019 89.5 70.0 69.9 62.2 97.1 31.2 31.2 97.7 45.2 

Target values 
 in the National 

Environmental 
Protection 

Plan  

79 61 63 60 － － － 97 97 

(Ⅱ) Reservoirs 
Reservoirs are the major sources of water for the people’s livelihood. According 

to the level of eutrophication at 21 major reservoirs under monitoring, 5 reservoirs 
reached a state of eutrophication (CTSI>50) in 2019. Among these, Fengshan 
reservoir was the most serious, with a eutrophication index 76.0, followed by 
Chingmien Reservoir at 58.0; in addition, 15 reservoirs including Mutan Reservoir 
had a state of mesotrophic (CTSI between 40 and 50); only Feitsui Reservoir was 
oligotrophication phenomena (CTSI < 40). 
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Figure 2.1.2.4 Level of eutrophication of reservoirs (CTSI), 2019 

 

 

 

 

 

 

 

 

 

 

(Ⅲ) Coastal areas  

Taiwan has an abundance of resources for coastal areas, and these have both 

recreational and economic value. In recent years, water quality at coastal areas has 

been acceptable. In 2019, the monitoring results for heavy metal items such as 

cadmium (Cd), copper (Cu), zinc (Zn), and mercury (Hg) all met water quality 

standards of water body, with a qualified rate of 100%. However, the qualified rate for 

Pb in 2019 was 99.4%; this was mainly due to the influence of the qualified rates 

(88.9%) for Keelung Coastal Area. The qualified rates for pH values in 2019 was 

98.1%; this was mainly due to the influence of the qualified rates for Matzu Coastal 

Area and Dapengwan Coastal Area, 77.8% and 33.3%. 

Table 2.1.2.4 Water quality qualified rates of coastal areas 
Unit: ％ 

  DO pH 
values Cd Cu Pb Zn Hg 

2015 99.0 100.0 100.0 100.0 100.0 100.0 100.0 

2016 99.3 99.5 100.0 100.0 100.0 100.0 100.0 

2017 100.0 99.3 100.0 99.8 100.0 100.0 100.0 

2018 99.5 99.0 100.0 99.3 100.0 100.0 100.0 

2019 91.7 98.1 100.0 100.0 99.4 100.0 100.0 
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Ⅳ. Degradation accounts 

Degradation accounts mainly focus on the monetary values needed to control and 

eliminate pollutants that are currently not under control. Currently, BOD has been 

chosen as the target. The degradation accounts for water pollution are estimated based 

on its reduction costs per unit and amount of emissions. 

In 2019, total degradation for water pollution was NTD 26.64 billion, down 4.6% 

from 2018. Among these, the municipal sewage was the largest at NTD 22.11 billion, 

83.0% of total degradation; this was followed by industrial wastewater at NTD 4.35 

billion, 16.3% of the total. Agricultural wastewater was only NTD 0.19 billion. 

Compared with 2018, only industrial wastewater was up 2.1%, while the agricultural 

wastewater and municipal sewage were down 5.7% and 10.6%, respectively. 

Figure 2.1.2.5 Degradation value of water pollution 

 

  

 

 

 

 

   2015   2016   2017   2018   2019 

Total 28,192 27,702 27,754 27,920 26,644 

Municipal 294 239 224 207 185 

Industrial 4,276 4,188 4,227 4,261 4,350 

Agricultural 23,621 23,275 23,304 23,451 22,110 



Section 3 Solid Waste 

Ⅰ. Physical flow accounts 

Information such as the generation and treatment of various solid wastes is 

comprehensively compiled and used in combination with the supply and use table to 

establish the physical flow accounts for solid waste.  

In terms of the supply side's overall flows, a total of 115,377 thousand metric 

tons of solid waste were generated in 2019. Construction waste was the most 

prominent, at 79,336 thousand metric tons (68.8% of the total); it was followed by 

industrial waste, at 20,831 thousand metric tons (18.1% of the total); municipal waste, 

at 10,222 thousand metric tons (8.9% of the total); and agricultural waste, at 4,869 

thousand metric tons (4.2% of the total). Moreover, medical waste amounted to only 

119 thousand metric tons (0.1% of the total).  

In terms of the use-side treatment situation, resource recycling & reuse were the 

main treatment methods for municipal and industrial waste in 2019, accounting for 

54.1% and 86.8% of the total. For agricultural waste, composting was the majority, 

accounting for 50.5% of the total. For medical waste, incineration was the most 

prominent, accounting for 80.2% of the total.  

Table 2.1.3.1 Supply and use table for solid waste, 2019 
Unit: thousand M.T. 

 

By sectors 

Total 

Agriculture, 
forestry, 

fishing and 
animal 

husbandry 

Mining 
and 

quarrying 

 
Manufacturing 

Electricity 
and gas 
supply 

Water 
supply and 
remediation 

activities 

 
Construction 

Human 
health 

activities 

Households 
& others 

Total supply 
(generation) 115,377 4,869 65 16,342 3,505 919 79,336 119 10,222 

Municipal waste 10,222 － － － － － － － 10,222 
Agricultural waste 4,869 4,869 － － － － － － － 

Biological 4,766 4,766 － － － － － － － 
  Non-biological 103 103 － － － － － － － 
Industrial waste 20,831 － 65 16,342 3,505 919 － － － 

General 19,484 － 65 15,008 3,496 915 － － － 
Hazardous 1,347 － 0 1,334 9 4 － － － 

Construction waste 79,336 － － － － － 79,336 － － 
Building 10,327 － － － － － 10,327 － － 
Construction 
produced spoil 69,009 － － － － － 69,009 － － 

Medical waste 119 － － － － － － 119 － 
General  80 － － － － － － 80 － 
Biological 39 － － － － － － 39 － 



Table 2.1.3.1 Supply and use table for solid waste, 2019(continued) 
Unit: thousand M.T. 

 
Grand total 
generation 

 

Proper treatment 

Total Incineration Landfill Composting 
Recycling 
for reuse 

Physical 
treatment Pyrolysis Others 

Total use  
(treatment) 115,377 112,483 － － － － － － － 

Municipal waste 10,222 9,856 3,943 80 246 5,335 － － 252 

Agricultural waste 4,869 4,857 － 1,651 2,453 22 － － 731 

Biological 4,766 4,754 － 1,566 2,453 4 － － 731 

   Non-biological 103 103 － 85 － 18 － － － 

Industrial waste 20,831 20,382 971 200 － 17,695 560 404 551 

General 19,484 19,035 907 187 － 16,526 523 378 515 

Hazardous 1,347 1,347 64 13 － 1,169 37 27 36 

Construction waste 79,336 77,271 － － － － － － － 

Building 10,327 8,261 － － － － － － － 

Construction produced 
spoil 69,009 69,009 － － － － － － － 

Medical waste 119 118 95 1 － 15 － － 7 

General  80 80 64 1 － 10 － － 5 

Biological 39 38 31 0 － 5 － － 2 

Notes: 1. The resource recycling & reuse of municipal waste includes bulky waste. 
2. Landfill for agricultural waste includes on-site landfill and incineration landfill. 
3. As it was impossible to estimate the volume of treatment for various treat methods from the amount of properly-treated 

construction waste, this is therefore indicated with "－". 

Ⅱ. Emission accounts 

Solid waste is the solid and liquid materials left behind after various human 

activities. However, it does not include wastewater and micro particulates emitted into 

the atmosphere. According to the Waste Disposal Act, the emission accounts for solid 

waste are compiled by five major categories: municipal, agricultural, industrial, 

construction, and medical waste.  

(Ⅰ) Municipal waste 

In order to move toward a sustainable society and more efficient use of resources, 

the government in recent years has pushed forward the recycling & reuse of kitchen 

waste and resources, in addition to promoting the source management policy. In 2019, 

10,222 thousand metric tons of municipal waste was generated, up 4.3% from 2018. 

In addition, the amount of waste not properly treated reached 366 thousand metric 

tons, an increase of 162 thousand metric tons from 2018; this was primarily due to the 



2015 2016 2017 2018 2019
Resource recycling 47.2 50.4 53.7 51.3 54.1
Kitchen waste recycling 8.4 7.8 7.1 6.2 5.1
Sanitary landfill 1.3 1.1 0.9 0.8 0.8
Incineration 43.2 40.7 38.3 41.7 40.0
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slag and fly ash of the incinerators and no incinerators in some counties. 

Table 2.1.3.2 Status of the generation and treatment for municipal waste 
Unit: thousand M.T. 

 

Generation 

Proper treatment 
Not 

proper 
treatment Total Incineration 

Sanitary 
landfill 

Kitchen 
waste 

recycling 

Resource 
recycling 

2015 7,282.9 7,281.2 3,143.1 91.7 609.7 3,436.8  1.7 

2016 7,411.2 7,349.0 2,993.4 77.9 575.9 3,701.7 62.2 

2017 7,851.6 7,760.9 2,969.7 70.4 551.3 4,169.5 90.7 

2018 9,800.2 9,596.3 4,001.7 77.9 595.0 4,921.7 203.8 

2019 10,222.0 9,855.8 3,943.1 79.9 498.0 5,334.8 366.2 

Note: 1.The municipal waste has included the domestic refuse made by industrial employees since 2018. 
2.The “resource recycling” refers to the both “resource recycling” and “bulk waste recycling and reuse” aggregated 
by implementing agencies in the table.  

In terms of treatment methods, resource recycling has been the majority since 

2013. Its share reached 54.1% of the total in 2019, indicating that the concept of 

resource recycling & reuse has gradually taken root since the government enforced 

the Mandatory Waste Sorting policy across the board in 2006. The both kitchen waste 

and resource recycling aggregated to account for 59.2% of the total in 2019, an 

increase of 1.7 percentage points from 2018; the share of sanitary landfill was still 

0.8% of the total. 

Figure 2.1.3.1 Structure ratio of municipal waste－by disposal method 

 

 

 

 

 

 

 



(Ⅱ) Agricultural waste 
In 2019, 4,869 thousand metric tons of agricultural waste was generated, down 

4.7% from 2018. Most of it was treated by composting, incineration, landfill and 
resource recycling methods, but it was still not properly treated with 12 thousand 
metric tons. The rate without treatment reached 0.3% of the total.  

Table 2.1.3.3 Volume of generation and not proper treatment for  
agricultural waste 

                                                           Unit: thousand M.T., ％ 

 Generation Not proper treatment Rate without treatment 
2015 4,635.2  24.4 0.5 
2016 4,619.8  23.3 0.5 
2017 4,805.9  34.2 0.7 
2018 5,109.4  33.5 0.7 
2019 4,868.9  12.2 0.3 

Agricultural waste can be divided into two categories: biological and 
non-biological waste. In 2019, biological agricultural waste reached 4,766 thousand 
metric tons, 97.9% of the total. The bulk of it came from animal production waste and 
agricultural production waste, totaling 2,338 thousand and 2,273 thousand metric tons, 
respectively. Non-biological agricultural waste (e.g. plastic membrane, net, and plate) 
amounted to 103 thousand metric tons, only 2.1% of the total. With regard to the 12 
thousand metric tons of waste not properly treated, most of it was biological agricultural 
waste; within this, waste from fishing production was the most prominent, at 12 
thousand metric tons. 

Table 2.1.3.4 Volume of generation and not proper treatment for various 
agricultural wastes, 2019 

Unit: thousand M.T., ％ 

 Generation Not proper  
treatment 

Rate without 
treatment 

Total 4,868.9 12.2 0.3 

Agricultural waste (biological) 4,766.2 12.2 0.3 

Agricultural production 2,272.6 － － 

Forest production － － － 

Fishing production 116.4 11.6 10.0 

Animal production 2,337.6 0.5 0.0 

Agricultural products (Wholesale Market) 25.1 0.0 0.1 

Food processing 14.6 － － 

Agricultural waste (Non-biological) 102.7 0.0 0.0 



(Ⅲ) Industrial waste 

Industrial waste is divided into two major categories: general and hazardous. In 

2019, 20,831 thousand metric tons were generated, down 1.1% from 2018. General 

industrial waste was the most prominent, at 19,484 thousand metric tons, 93.5% of the 

total. Hazardous industrial waste amounted to 1,347 thousand metric tons, 6.5% of the 

total. Waste without proper treatment totaled 449 thousand metric tons, and its share 

reached 2.2% of the total. 

In terms of industries, in 2019, the manufacture of basic metals was the most 

prominent, by generating 6,215 thousand metric tons of waste, 29.8% of the total. 

This was followed by the electricity and gas supply, which generated 3,505 thousand 

metric tons, 16.8% of the total. By general and hazardous waste, the general industrial 

waste was still dominated by the manufacture of basic metals, 30.6% of the total; this 

was followed by the electricity and gas supply, 17.9% of the total. Hazardous 

industrial waste was dominated by the manufacture of electronic parts and 

components, 53.8% of the total, followed by the manufacture of basic metals at 

19.3%. 

Table 2.1.3.5 Volume of generation and not proper treatment for industrial waste 
Unit: thousand M.T., ％ 

 
Generation Not proper treatment Rate without treatment 

Total General Hazardous Total General Hazardous Total General Hazardous 

2015 19,863.9 18,471.7 1,392.2 421.9 421.3 0.6 2.1 2.3 0.0 

2016 18,978.2 17,640.5 1,337.7 423.8 423.2 0.6 2.2 2.4 0.0 

2017 19,859.1 18,466.9 1,392.2 420.6 420.0 0.6 2.1 2.3 0.0 

2018 21,069.4 19,649.9 1,419.6 441.7 441.1 0.6 2.1 2.2 0.0 

2019 20,831.2 19,484.1 1,347.1 449.5 448.9 0.6 2.2 2.3 0.0 

Table 2.1.3.6 Generation and structure ratio of industrial waste－by main 
industries, 2019 

Unit: thousand M.T. 

Items  

Sorting 

Volume of generation 
of industrial waste 

(structure ratio) 

  

General Hazardous 

1 
Manufacture of basic 

metals 
6,215.1 (29.8％) 

Manufacture of basic metals  
5,954.7 (30.6％) 

Manufacture of electronic 
parts and components  

724.2 (53.8％) 

2 Electricity and gas supply 
3,504.8 (16.8％) 

Electricity and gas supply 
3,496.1 (17.9％) 

Manufacture of basic metals 
260.3 (19.3％) 

3 
Manufacture of chemical 

material  
2,076.0 (10.0％) 

Manufacture of chemical 
material 

1,979.4 (10.2％) 

Manufacture of fabricated 
metal products  
145.2 (10.8％) 



(Ⅳ) Construction waste 

Construction waste is divided into two major categories: building waste and 

construction produced spoil. In 2019, 79,336 thousand metric tons were generated, up 

20.9% from 2018, and construction produced spoil was the most prominent, at 69,009 

thousand metric tons, 87.0% of the total, while building waste amounted to only 

10,327 thousand metric tons, 13.0% of the total. Besides, construction waste not 

properly treated amounted to 2,065 thousand metric tons, and its share reached 2.6% 

of the total. 

Table 2.1.3.7 Volume of generation and not proper treatment for  
construction waste 

Unit: thousand M.T., ％ 

(V) Medical waste 

Medical waste is divided into the two major categories: general and biological 

medical. In 2019, 119 thousand metric tons were generated, up 0.2% from 2018. 

General medical waste amounted to 80 thousand metric tons, 67.5% of the total; 

biological medical waste amounted to 39 thousand metric tons, 32.5% of the total. 

Besides, medical waste that was not properly treated amounted to 181 metric tons, 

and its share reached 0.2% of the total. 

Table 2.1.3.8 Volume of generation and not proper treatment for medical waste 
Unit: thousand M.T., ％ 

 
Generation Not proper 

treatment 
Rate 

without 
treatment  Total  General Biological 

medical 
2015    106.9     73.4     33.5  0.2  0.1 

2016    108.7    74.2     34.6  0.2  0.1 

2017    114.1    78.6    35.5 0.2 0.1 

2018    118.3    81.2    37.1 0.2 0.2 

2019    118.6    80.1    38.5 0.2 0.2 

 

 
Generation 

Not proper 
treatment 

Rate 
without 

treatment Total Building waste Construction 
produced spoil 

2015 62,442.4 9,623.7 52,818.6 2,447.7 3.9 

2016 51,835.7 8,227.3 43,608.4 2,077.2 4.0 

2017 57,383.8 9,688.2 47,695.6 1,937.6 3.4 

2018 65,639.9 10,114.5 55,525.5 2,022.9 3.1 

2019 79,336.1 10,326.8 69,009.3 2,065.4 2.6 

 

 

 

 

 

 

 

 

 

 

 

 

 



Ⅲ. Recycling accounts 

Resource recycling can alleviate the load waste has on the environment and is 

an important part of the government's policy Zero Waste. The Four-in-One Resource 

Recycling Program promoted by the government integrates people in the community, 

recycling businesses, local governments, and the recycling fund in order to establish 

a complete resource recycling system which its purpose is to effectively recycle 

resource materials to reuse. Currently, there are two major avenues for resource 

recycling in the country: one is local implementing agencies; the other is the 

resource recycling certification system.   

(Ⅰ) Volume of resource recycling by implementing agencies 

Based on yearly figures, the volume of waste recycled by local implementing 

agencies has demonstrated a trend of steady year-by-year growth. In 2019, the 

amount reached 5,278 thousand metric tons, up 8.5% from 2018. Within major 

recycling items, paper led with an amount of 2,362 thousand metric tons, 44.8% of 

the total; this was followed by tin cans, aluminum cans and other metal products at 

1,196 thousand metric tons, 22.7% of the total. In terms of growth rate, with the 

exception of the disc and mobile phone, the volume of resource recycling of the 

others all showed increases from 2018. 

Figure 2.1.3.2 Volume of resource recycling by implementing agencies 

 

 

 

 

 

 

 

 

 

 



Table 2.1.3.9 Status of resource recycling by implementing agencies 
Unit: thousand M.T. 

 

 

 

 

 

 

 

  

(Ⅱ) Quantity of resource recycling certification 

The resource items recycled through the certification system have various kinds. 

In 2019, the certified quantities amounted to 1,416 thousand metric tons, up 1.0% 

from 2018. Within these, the motor vehicles led with 434 thousand metric tons, 

30.7% of the total; this was followed by glass containers at 227 thousand metric tons 

and a share of 16.0%, and the tires amounted to 146 thousand metric tons, 10.3% of 

the total. 

Figure 2.1.3.3 Quantity of resource recycling certification 

 

 

 

 

 

 

 

 

 

 2017 2018 2019 

Total 4,113.8 4,864.7 5,277.9 

Paper 1,937.2 2,275.6 2,362.5 

Tin cans, aluminum cans, and 
other metal products 871.4 1,070.7 1,196.4 

Plastic containers 301.9 367.7 444.0 

Glass containers 350.9 382.2 439.7 

Paper containers 129.2 157.3 189.0 

Tires 59.4 72.8 87.5 

Home appliances 56.2 77.7 84.3 

Used clothing 63.2 70.3 76.8 



Table 2.1.3.10 Status of resource recycling certification 
Unit: thousand M.T. 

Ⅳ. Degradation accounts 

Degradation accounts primarily probe into monetary values needed to pay for 

proper treatment of waste not properly treated. The costs are estimated by the 

quantity of waste not properly treated and the treatment costs per unit.  

In 2019, degradation value of solid waste totaled NTD 2.56 billion, up 8.9% 

from 2018. Within it, construction waste was the highest, NTD 1.31 billion (51.2% 

of the total); this was followed by industrial waste at NTD 0.73 billion (28.6% of the 

total) and municipal waste at NTD 0.49 billion (19.1% of the total).  

Figure 2.1.3.4 Degradation value of solid waste 

 

 

 

 

 

 2017 2018 2019 

Total 1,281.4 1,402.8 1,416.5 

Motor vehicles  377.9  469.3  434.3 

Glass containers  207.9  206.0  226.7 

Tires  142.8  149.9  145.9 

PET plastic containers  108.9  104.6  107.5 

Paper containers   25.1   40.7   91.2 

  2015  2016  2017  2018  2019 

Total 1,844 1,835 2,154 2,347 2,556 
  Municipal  2 78 134 274 487 
  Agricultural 42 42 63 60 26 
  Industrial 628 663 699 721 731 
  Construction 1,169 1,047 1,254 1,287 1,307 
  Medical 4 4 5 5 5 



  

Section 4 Soil and groundwater pollution

Soil and groundwater pollution refers to the introduction of foreign substances, 

organisms, or energy that causes changes in quality and affects the normal usage of 

the soil and groundwater, the health of citizens, and the living environment. Soil and 

groundwater pollution can be attributed to several factors, such as residual substances 

(air, water, and solid waste) emitted from manufacturing, consumption, and 

cumulative processes into the air, water, or soil which can directly or indirectly affect 

the quality of soil and groundwater. Soil and groundwater are the recipients of 

multiple types of pollution, and we therefore use a quality account to portray changes 

in the sites of the pollution. 

Ⅰ. Pollution sites 

According to Article 12 of the Soil and Groundwater Pollution Remediation Act, 

competent authorities at all levels shall perform verification of sites suspected of 

having soil or groundwater pollution, and shall control pollution sources and 

investigate the state of environmental pollution in accordance with relevant 

environmental protection laws and regulations. Where the source of soil or 

groundwater pollution has been clearly identified, the competent authority shall 

designate the site as a limited-time improvement site, control site, or remediation site, 

based on the severity of the pollution. Where the source of soil or groundwater 

pollution has not been clearly identified, the competent authority shall designate the 

area as a restricted groundwater usage zone. 

Based on the types announced in 2019, changes in the pollution level have 

caused 12 changes in the designations (approximately 221,000 square meters): the 

limited-time improvement sites have been changed to the control sites in 8 site-times 

(approximately 29,000 square meters); the control sites have been changed to the 

remediation sites in 3 site-times (approximately 175,000 square meters); and the 

restricted groundwater usage zones have been changed to the control sites in 1 

site-time (approximately 17,000 square meters). In addition, sites have been 

announced for the regulatory listing (approximately 952,000 square meters) in a total 

of 70 site-times. They consisted mainly of the limited-time improvement sites with 32 

site-times (approximately 695,000 square meters) and the control sites with 32 

site-times (approximately 219,000 square meters), which accounted for 91.4% of the 

total (96.1% of the areas). Moreover, sites have been cancelled from the regulatory 



  

listing (approximately 2,618,000 square meters) in a total of 978 site-times. They 

consisted mainly of the control sites with 878 site-times (approximately 1,478,000 

square meters) which accounted for 89.8% of the total (56.5% of the areas); it was 

followed by the limited-time improvement sites with 89 site-times (approximately 

782,000 square meters) which accounted for 9.1% of the total (29.9% of the areas). 

As of the end of 2019, the number of pollution sites totaled 2,465 site-times 

(approximately 18.802 million square meters), of which there were 2,255 control sites 

(approximately 10.546 million square meters) which placed first at 91.5% of the total 

(56.1% of the areas). The remediation sites totaled 106 site-times (approximately 

4.758 million square meters) and placed second with 4.3% of the total (25.3% of the 

areas); it was followed by the limited-time improvement sites with 67 site-times 

(approximately 1.464 million square meters) at 2.7% of the total (7.8% of the areas), 

and the restricted groundwater usage zones totaled 37 site-times (approximately 2.035 

million square meters) at 1.5% of the total (10.8% of the areas). 

Table 2.1.4.1 Number and areas of pollution sites, 2019－by types of 
announcement 

  Unit: site-times, thousand square meters 

 Grand total 
Limited-time 

improvement sites 
Control sites Remediation sites 

Restricted groundwater 
usage zones 

 Site-times Areas Site-times Areas Site-times Areas Site-times Areas Site-times Areas 

Beginning of 
period 

3,373 20,468 132 1,580 3,095 11,934 106 4,609 40 2,346 

Announced for 

regulatory isting 
70  952  32  695  32  219  1  2  5  36  

Cancelled from 

regulatory listing 
978  2,618  89  782  878  1,478  4  29  7  329  

Increase 12  221  －   －  9  46  3  175  －  －  
Decrease 12  221  8  29  3  175  －  －  1  17  

End of period 2,465  18,802  67  1,464  2,255  10,546  106  4,758  37  2,035  
Note: 1. The announcement type changes based on the severity of the pollution. The data in this table contained the number of 

verified sites, and they were based on the statistics compiled from results on May 28, 2020. 
2. End of period = beginning of period + announced for regulatory isting - Cancelled from regulatory listing + increase - 

decrease. 
 

Based on an analysis of the types of pollution sites, the number of pollution 

site-times in the types of announcement of farmland consisted mainly of control sites 

at 99.9% of the total (99.9% of the areas). The number of pollution site-times on the 

gas stations included, in descending order, control sites at 59.6% of the total (61.4% 

of the areas), remediation sites at 34.6% of the total (34.3% of the areas), and 

limited-time improvement sites at 5.8% of the total (4.2% of the areas). The number 

of pollution site-times on the storage tanks included, in descending order, control sites 

at 60.0% of the total (19.6% of the areas), limited-time improvement sites at 30.0% of 



  

the total (70.9% of the areas), and remediation sites at 10.0% of the total (9.5% of the 

areas). The number of pollution site-times on the factory plants included, in 

descending order, control sites at 51.2% of the total (53.6% of the areas), remediation 

sites at 23.8% of the total (39.4% of the areas), limited-time improvement sites at 

18.9% of the total (5.4% of the areas), and restricted groundwater usage zones at 6.0% 

of the total (1.7% of the areas). The number of pollution site-times on the illegal 

disposal included, in descending order, control sites at 64.3% of the total (48.2% of 

the areas), and remediation sites at 35.7% of the total (51.8% of the areas). 

Figure 2.1.4.1 Pollution sites as of the end of 2019－by types of pollution sites 
Site-times 
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Ⅱ. Polluted medium and pollutant types 

Based on the polluted medium and pollutant types, the limited-time improvement 

sites in 2019 consisted mainly of soil pollution with a total of 34 site-times. Pollution 

with heavy metals amounted to 24 site-times (accounting for 70.6% of the total), 

which placed first. It was followed by 10 site-times of pollution from organic 

compounds (accounting for 29.4% of the total). The control sites with soil pollution 

amounted to 21 site-times. Pollution with heavy metals amounted to 16 site-times 

(accounting for 76.2% of the total), which placed first. It was followed by 5 site-times 

of pollution from organic compounds (accounting for 23.8% of the total). In addition, 

the control sites with groundwater pollution amounted to 3 site-times which all 

involved pollution from organic compounds. Simultaneously, the control sites with 

soil and groundwater pollution amounted to 11 site-times. Pollution with organic 

compounds amounted to 7 site-times (accounting for 63.6% of the total), which 

placed first. It was followed by 4 site-times of pollution from heavy metals 

(accounting for 36.4% of the total). Moreover, the remediation sites with soil and 

groundwater pollution amounted to 1 site-time wich involved organic compounds. In 

2019, the restricted groundwater usage zones with groundwater pollution amounted to 

6 site-times. Pollution with organic compounds amounted to 4 site-times (accounting 

for 66.7% of the total), which placed first. It was followed by 2 site-times of pollution 

from heavy metals (accounting for 33.3% of the total). 

Table 2.1.4.2 Polluted medium and pollutant types, 2019 
Unit: site-times 

 Limited-time improvement  

sites 
Control sites Remediation sites 

Restricted groundwater usage 

zones 

 

Soil 
Ground- 

water 

Soil & 

ground- 

water 

Soil 
Ground- 

water 

Soil & 

ground- 

water 

Soil 
Ground- 

water 

Soil & 

ground- 

water 

Soil 
Ground- 

water 

Soil & 

 Ground- 

water 
Grand total 34 － － 21 3 11 － － 1 － 6 － 

Heavy metals 24 － － 16 － 4 － － － － 2 － 

Organic compounds 10 － － 5 3 7 － － 1 － 4 － 

Pesticide － － － － － － － － － － － － 

General items － － － － － － － － － － － － 

Dioxin                         

PCB － － － － － － － － － － － － 

Note: 1. Heavy metals include copper, nickel, zinc, chromium, and cadmium, etc. 
2. Organic compounds include total petroleum hydrocarbons, dimethylbenzene, benzene, methylbenzene, and ethylbenzene, etc. 
3. Pesticides include 2,4-dichlorophenoxy, carbofuran, chlordane, and diazinon, etc. 
4. General items include nitrate nitrogen, nitrite nitrogen, and fluoride, etc. 

 



  

Ⅲ. Groundwater monitoring status 

92.6% of the groundwater monitoring value in 2019 was lower than the pollution 

monitoring standards. With regard to general water quality items, only total dissolved 

solids (89.9%) and ammonia nitrogen (60.6%) didn’t achieve 90% while all other 

water quality items achieved a 90% passage rate, and the nitrate nitrogen, total phenol 

and fluoride achieved 100%. In terms of heavy metals, manganese (53.2%), iron 

(73.4%), and arsenic (99.4%) exceeded permitted levels, while other heavy metals 

were lower than the monitoring standard value of pollution. 

Based on the water regions, the Zhuoshui River alluvial fan (87.2%), Jhianan 

Plain (88.7%), and Taipei Basin (91.7%) failed to reach the average score of the 

country (92.6%), while other water regions exceeded the national average. 

Table 2.1.4.3 Groundwater monitoring, 2019－ratio of results lower than the 
pollution monitoring standards 

Unit: % 

 

National 
average 

General water quality items 
 

Total 
hardness 

Total 
dissolved 

solids 
Chloride 

Ammonia 
nitrogen 

Nitrate 
nitrogen 

Sulfate 
Total  

organic 
carbon 

Total 
phenol 

Fluoride 

National average 92.6 91.9 89.9 93.8 60.6 100.0 96.5 99.8 100.0 100.0 

Taipei Basin 91.7 100.0 100.0 100.0 41.5 100.0 100.0 98.9 100.0 100.0 

Taoyuan & Zhongli 

Tableland 
94.0 100.0 100.0 100.0 58.6 100.0 100.0 100.0 100.0 100.0 

Hsinchu & Miaoli 95.9 98.8 98.8 98.8 73.8 100.0 98.8 100.0 100.0 100.0 

Taichung 96.4 100.0 100.0 100.0 61.8 100.0 100.0 100.0 100.0 100.0 

Zhuoshui River 

Alluvial Fan 
87.2 67.5 70.1 87.0 48.1 100.0 87.0 100.0 100.0 100.0 

Jhianan Plain 88.7 85.1 76.3 85.2 43.7 100.0 94.1 100.0 100.0 100.0 

Pingtung 93.8 93.8 92.0 92.9 83.9 100.0 96.4 100.0 100.0 100.0 

Lanyang Plain 95.7 100.0 100.0 100.0 67.9 100.0 100.0 100.0 100.0 100.0 

Huatung Valley 99.5 100.0 100.0 100.0 95.0 100.0 100.0 100.0 100.0 100.0 

Penghu 96.8 90.0 80.0 80.0 100.0 100.0 100.0 100.0 100.0 100.0 

 

 

 

 

 

 

 



  

Table 2.1.4.3 Groundwater monitoring, 2019－ratio of results lower than the 
pollution monitoring standards (continued) 

 Unit: % 

 Heavy metals 
 

Arsenic 
Cadmi

um 
Chromium  Copper Lead Zinc Iron Manganese Mercury Nickel 

National average 99.4 100.0 100.0 100.0 100.0 100.0 73.4 53.2 100.0 100.0 

Taipei Basin 100.0 100.0 100.0 100.0 100.0 100.0 58.5 42.6 100.0 100.0 

Taoyuan & Zhongli Tableland 100.0 100.0 100.0 100.0 100.0 100.0 72.4 55.2 100.0 100.0 

Hsinchu & Miaoli 100.0 100.0 100.0 100.0 100.0 100.0 82.1 71.4 100.0 100.0 

Taichung 100.0 100.0 100.0 100.0 100.0 100.0 84.2 85.5 100.0 100.0 

Zhuoshui River Alluvial Fan 100.0 100.0 100.0 100.0 100.0 100.0 67.5 29.9 100.0 100.0 

Jhianan Plain 97.0 100.0 100.0 100.0 100.0 100.0 68.1 35.6 100.0 100.0 

Pingtung 100.0 100.0 100.0 100.0 100.0 100.0 75.9 46.4 100.0 100.0 

Lanyang Plain 100.0 100.0 100.0 100.0 100.0 100.0 71.4 78.6 100.0 100.0 

Huatung Valley 100.0 100.0 100.0 100.0 100.0 100.0 100.0 95.0 100.0 100.0 

Penghu 100.0 100.0 100.0 100.0 100.0 100.0 100.0 90.0 100.0 100.0 

 



Chapter 3 Natural Resources 
Section 1 Mineral and Earth & Rock Resources 

Ⅰ. Energy physical flow accounts 

Energy physical flow accounts use physical units to measure quantity; they use a 

supply and use table to present the circumstances of energy flows. They include the 

natural input flows for energy exploited or collected from the environment and 

injected into the economy; product flows produced within the economy, for purposes 

of energy supply and utilization (such as fuels, power generation and the supply of 

thermal energy to third parties); and the flows of energy residues back into the 

environment, etc. Furthermore, their carry into accounts are, in principle, consistent 

with the Supply and Use Identity; i.e., the total input flows for all types of energy 

should equal their overall usage flows.  

(Ⅰ) Energy for natural inputs 
Energy for natural inputs refers to that it is obtained from the environment and 

enter the economic production process or is directly used in products as physical 
inputs. This includes the inputs of natural resources (such as minerals and energy), the 
inputs of renewable energy, and other natural inputs. 

In 2019, the amount of natural input energy flows obtained from Taiwan's 
environment amounted to 2,734 thousand metric tons of oil equivalent. Biomass and 
waste were the most prominent with 1,520 thousand metric tons of oil equivalent, 
55.6% of the total; nearly 75% were transformed into the input quantity for power. 
The input of renewable energy trailed with 1,076 thousand metric tons of oil 
equivalent, 39.4% of the total; most of it was also transformed into input quantities 
for power. Minerals and energy resources only amounted to 137 thousand metric tons 
of oil equivalent (5.0% of the total), and they were mainly used on domestic natural 
gas. Domestic consumption was dominated by energy consumption (99.8% of the 
total), and the sectors of the energy consumption were industries (71.5% of the total), 
residences (23.6% of the total), and services (4.7% of the total), respectively.  

 

 

 

 



Table 2.2.1.1 Supply and use table for natural inputs, 2019 
Unit: thousand M. T. of oil equivalent 

 

Total supply Total use 

From 
Taiwan 
environ- 

ment 

Transfers 
&  

transfor- 
mation 

Final  
supply 

Domestic 
consum- 

ption 
Export 

Inter- 
national 
marine 

bunkers & 
civil aviation 

Stock 
changes 

Energy 
residue 

loss 

Statistical  
discre- 
pancy 

Total 2,734 2,124 609 597 － － 12 － 0 
Minerals and energy 137   4 134 122 － － 12 － 0 
Renewable energy 1,076   985  91  91 － － － － － 
Biomass & waste 1,520 1,135 385 385 － － 0 － 0 

 

Figure 2.2.1.1 Domestic consumption for natural inputs, 2019 

 

 

 

 

 

 

 

(Ⅱ) Energy products 

Energy products refer to products produced by economic units for use as energy 

sources, and they can be divided into primary energy and secondary energy (including 

fuels, electric energy, and thermal energy). 

In 2019, energy products, from both import and transformation output, reached 

217,562 thousand metric tons of oil equivalent. Primary energy amounted to 115,898 

thousand metric tons of oil equivalent and accounted for 53.3% of the total, 99% of 

which was imported and primarily input into coke ovens, petroleum refineries, and 

electricity. In terms of the use side, the domestic consumption was 7,821 thousand 

metric tons of oil equivalent, and the industrial sector took the lead (81.3% of the 

total). Secondary energy reached 101,664 thousand metric tons of oil equivalent, 

46.7% of the total; about 84% of this came from output after transformation. The 

domestic consumption was 68,001 thousand metric tons of oil equivalent, and the 



non-energy use (31.8% of the total), industrial sector (25.4% of the total), and 

transport sector (17.7% of the total) were the bulk. 

Table 2.2.1.2 Supply and use table for energy products, 2019  
Unit: thousand M. T. of oil equivalent 

 

Total supply Total use 

From 
 import 

Transfor- 
mation 
output 

Transfers &  
transfor- 
mation 

Final  
supply 

Domestic 
consum- 

ption 
Export 

Inter- 
national 
marine 

bunkers & 
civil 

aviation 

Stock 
changes 

Energy 
residue 

loss 

Statistical  
discre- 
pancy 

Total 130,762 86,800 114,554 103,007 75,821 19,619 4,308  414 2,184  660 
Primary 

energy  
114,401  1,497 104,768  11,130  7,821     1    －  892 1,345 1,071 

Secondary 
energy 

 16,360 85,303   9,786  91,878 68,001 19,618 4,308 -478   840  -412 

Figure 2.2.1.2 Domestic consumption for primary energy, 2019 

 

 

 

 

 

 

Figure2.2.1.3 Domestic consumption for secondary energy, 2019 

 

 

 

 

 

 

 



(Ⅲ) Energy residues 

Energy residues primarily refer to losses incurred during production processes 

such as access, distribution, storage, and transferring. Taiwan's energy residues 

primarily come from the losses incurred during the transferring of liquefied natural 

gas (as a part of primary energy), as well as the losses incurred during the storage 

process for coal products and electricity (as part of secondary energy). In 2019, the 

losses amounted to 2,184 thousand metric tons of oil equivalent, accounting for 1.0% 

of the total supply of energy products. 

Ⅱ. Physical asset accounts 

The asset accounts for mineral and earth & rock resources primarily present the 

annual amount of extraction and reserves of non-metallic mineral resources, energy 

mineral resources, and earth & rock resources. Even though Taiwan is not 

well-endowed in terms of mineral production, mineral and earth & rock resources are 

nonetheless important to economic development. We need to fully understand our 

underground wealth in mineral and earth & rock resources in order to effectively plan 

to utilize and preserve them. 

(Ⅰ) Non-metallic mineral resources 
Within non-metallic mineral resources, those with economic value for 

development are primarily marble, serpentine, limestone, and dolomite. As of the end 
of 2019, marble reserves were estimated to be around 9.39 billion metric tons, making 
them the mineral resource the most abundantly in reserve in Taiwan. The marble has 
wide-ranging applications such as in construction materials, handicrafts, steel refining, 
cement, glass, paper-making, calcium carbide, lime, chemical/industrial raw materials, 
etc. Serpentine reserves were estimated to be around 0.4 billion metric tons. The 
serpentine is primarily used in the steel industry, in addition to being used as a 
construction material. Limestone reserves were estimated to be around 0.13 billion 
metric tons. The limestone is primarily used as a raw material for the production of 
cement. Dolomite reserves were estimated to be around 0.34 billion metric tons. The 
dolomite is often used in the steel industry and in ceramics. 

In 2019, the amount extracted of these four non-metallic mineral resources 
aggregated 16,596 thousand metric tons, up 5.3% from 2018. The marble accounted 
for 99% of the total, at 16,539 thousand metric tons. Besides, the serpentine, dolomite 
and limestone reached 37 thousand, 19 thousand, and 1 thousand tons, respectively. 



Table 2.2.1.3 Physical asset accounts for non-metallic minerals, 2019 
Unit: thousand M. T. 

 Total Marble Serpentine Limestone Dolomite 

Opening stocks 10,280,544 9,408,894 399,129 133,871 338,650 

Extraction 16,596 16,539 37 1 19 

Other changes  －  －  －  －  － 

Closing stocks 10,263,948 9,392,355 399,092 133,870 338,631 

Note: “Other changes” include re-estimated resource reserves and the discovery of new lodes. 

Table 2.2.1.4 Extraction of non-metallic minerals 

Unit: thousand M. T 

 Total Marble Serpentine Limestone Dolomite 

2015 18,193 18,035 134 1 22 

2016 16,044 15,918 102 1 22 

2017 15,764 15,675 72 3 13 

2018 15,760 15,650 96 0 13 

2019 16,596 16,539 37 1 19 

(Ⅱ) Energy mineral resources 

Taiwan has limited reserves in energy 

mineral resources. As of the end of 2019, 

natural gas and condensed oil reserves were 

estimated at 2,955 thousand kiloliters of oil 

equivalent, down 9.5% from the end of 2018. 

The amount extracted for the year reached 

160 thousand kiloliters of oil equivalent, 

down 15.4% from 2018.  

Figure 2.2.1.4 Extraction of energy minerals 

 

 

 

 

 

 

 
Natural gas & 
condensed oil 

(Thousand kiloliters of oil 
equivalent) 

Opening stocks 3,264 

Extraction  160 

Other changes -149 

Closing stocks 2,955 

Table 2.2.1.5 Physical asset accounts 
for energy minerals, 2019 



(Ⅲ) Earth and rock resources 

Earth and rock resources are indispensable basic raw materials for all public 

construction & architectural construction projects. As of the end of 2019, reserves of 

earth and rock resources were estimated at 3.98 billion cubic meters. They, in coastal 

regions and marines, totaled 2.33 billion cubic meters, 58.4% of the total, and they, 

on the land, amounted to 1.64 billion cubic meters, 41.3% of the total. Besides, they, 

in rivers and lakes, totaled 0.01 billion cubic meters, only 0.3% of the total. 

In 2019, the amount extracted of earth & rocks, in rivers and lakes, reached 

50,902 thousand cubic meters, up10.4% from 2018, and they, on the land, amounted 

to 1,753 thousand cubic meters, down 6.8%. However, the earth and rock resources 

were not extracted in coastal regions and marines in 2019. The total amount extracted 

of earth & rock resources amounted to 52,655 thousand cubic meters, for an increase 

of 9.7%. 

Table 2.2.1.6 Physical asset accounts for earth and rock resources, 2019 
Unit: thousand cubic meters 

 Total In rivers and lakes On the land In coastal regions 
and marines 

Opening stocks 3,984,612 13,880 1,644,264 2,326,469 

Extraction 52,655 50,902 1,753 － 

Other changes 51,203 49,450 1,753 － 

Closing stocks 3,983,161 12,428 1,644,264 2,326,469 

Table 2.2.1.7 Extraction of earth and rock resources 
Unit: thousand cubic meters 

 Total In rivers and lakes On the land In coastal regions 
and marines 

2015 48,037 46,319 1,711  7 

2016 41,546 39,588 1,944 15 

2017 46,046 44,319 1,723  4 

2018 48,009 46,127 1,881 － 

2019 52,655  50,902  1,753  － 

 

 



Ⅲ. Depletion accounts 

Depletion accounts primarily present the status of the depletion which is the 

volume of use of the minerals and earth & rocks, non-renewable resources. Currently, 

these accounts are estimated using the net price method. In 2019, the total depletion 

value of mineral and earth & rock resources reached NTD 2.76 billion, up 15.6% 

from 2018. Within it, earth & rock resources were the highest, at NTD 1.67 billion 

(60.4% of the total), followed by non-metallic minerals at NTD 0.80 billion (29.1% 

of the total). Energy minerals reached NTD 0.29 billion (10.5% of the total). 

Compared with 2018, on the earth & rock resources, the depletion value was up 

24.7% because their amount extracted increased in rivers & lakes and on the land, but 

they were not extracted in coastal regions and marines. In addition, the amount 

extracted of energy minerals decreased, but its unit price of sales was so up that its 

depletion value was up 13.8%. Moreover, the depletion value of non-metallic 

minerals was up 1.0% because the amount extracted of the marble increased.   

   Figure 2.2.1.5 Depletion of mineral and earth & rock resources 

 
 
 
 
 
 
 

 

 2015 2016    2017  2018    2019 

Total 5,971 3,180 2,014 2,387  2,761  

Non-metallic minerals  379  248  303  795   803  

Energy minerals 3,838 1,709  476  254   290  

Earth & rock resources 1,753 1,223 1,235 1,338  1,668  

 



Section 2 Water Resources 

Ⅰ. Physical asset accounts 

Water resources in Taiwan come primarily from natural precipitation. After 

rainwater falls onto the surface of the ground, most of it will enter into reservoirs to be 

stored for reuse; flow into rivers to be drawn for utilization; or seep into underground 

aquifers to be drafted for use, except for a small amount of evaporation. Therefore, 

reservoirs, river basins and groundwater are the three major sources of water resources. 

(Ⅰ) Reservoirs 

As of the end of 2019, there were 95 publicly known reservoirs in the country, 

with a total storage capacity of 2.93 billion cubic meters and 1.98 billion cubic meters 

of effective capacity. Zengwen Reservoir in the southern area was the largest with 0.51 

billion cubic meters of effective capacity, 25.7% of the total effective capacity. It was 

followed by Feicui Reservoir in the northern area with 0.33 billion cubic meters of 

effective capacity, 16.9% of the total effective capacity. 

Table 2.2.2.1 Storage capacity of reservoirs, end of 2019 

In 2019, total combined water inflow for these reservoirs was 39.91 billion cubic 

meters. This was up 31.9% from 2018, when the total water inflow was 30.27 billion 

cubic meters. In terms of areas of the country, the central area led all areas in water 

inflow, with 24.58 billion cubic meters, 61.6% of the total water inflow. This was 

followed by the northern area with 11.32 billion cubic meters, 28.4% of the total water 

inflow. Both combined to account for about 90% of the total water inflow.   

 

 

 

Unit: million cubic meters 

  Total Northern 
area 

Central  
area 

Southern 
area 

Eastern 
area 

Outer 
islands 

Number of reservoirs 95  16  21  23  6  29  
Total storage capacity 2,931.2  783.0  858.6  1,277.7  1.4  10.5  
Effective capacity 1,976.2  585.0  599.2  782.3  1.0  8.6  
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Figure 2.2.2.2 Total water inflow of reservoirs in all areas 

 

 

 

 

 

Note: The water inflow was under 10 million cubic meters in outer islands. 

Even though reservoir water inflow varies greatly for each year, the volume of 

stored water is in a stable state roughly; this is thanks to controls on water consumption, 

and adjustments in flow discharge and flood flushing volume. At the end of 2019, the 

volume of stored water reached 1.57 billion cubic meters. This was up 0.9% from the 

end of 2018, when the stored water was 1.55 billion cubic meters. The northern area 

led here, with 0.57 billion cubic meters, up 2.9%; this was followed by the southern 

area with 0.54 billion cubic meters, down 0.1%. The central area accounted for 0.45 

billion cubic meters, down 0.1%; however, the volume of stored water in the eastern 

area and outer islands was relatively very little. 

Figure 2.2.2.1 Total water inflow for reservoirs 



Table 2.2.2.2 Physical asset accounts for reservoirs, 2019 
Unit: million cubic meters 

  Total 
Northern 

area 
Central  

area 
Southern 

area 
Eastern  

area 
Outer 

 islands 

Stored water at the beginning of a year 1,555.0  554.9  450.3  543.2  0.1  6.4  

Water inflow 30,910.3  11,324.7  24,579.0  2,883.4  1,118.7  4.5  

Water used for power generation       

Discharge 21,417.8  3,514.6  15,279.8  1,725.1  898.3  － 

Backflow 5,508.4  895.9  3,622.7  989.8  － － 

Domestic, agricultural & industrial water 

consumption 
7,042.6  2,183.2  3,226.1  1,628.1  0.5  4.7  

Other flow discharge and flood flushing 

 

 

18,399.7  6,288.3  10,171.0  1,720.5  219.9  －  

Loss of water 

 

-74.4  0.7  11.5  -87.1  － 0.4  

Stored water at year's end 

 

1,569.5  570.9  450.0  542.8  0.1  5.8  

Note: Stored water at year's end = stored water at the beginning of year + water inflow - flow discharge of water used for power 
generation + backflow of water used for power generation - domestic, agricultural & industrial water consumption -other flow 
discharge and flood flushing volume - loss of water. However, due to the varying characteristics of the reservoirs (e.g., there is 
no water storage at run-of-the-river reservoirs, and thus no opening (closing) stored water statistics are available), the equation 
may not fully equal out.  
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Figure 2.2.2.3 Volume of stored water of reservoirs, end of year 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 



Other than power generation, water stored at reservoirs is mostly provided for 

domestic, agricultural & industrial consumption. In 2019, it was increased in water 

inflow, resulting in an increase in the volume of water consumption for power 

generation. However, there was a decline in water supplies for the aforementioned 

consumption purposes; such water supplies dropped to 7.04 billion cubic meters. 

Compared with 2018 (7.16 billion cubic meters), it was down 1.6%. 

1. Domestic water consumption 

Within water consumption for all purposes, domestic water consumption is the one 

that's the most closely related to people's everyday lives. In 2019, reservoirs for 

domestic water consumption reached 3.50 billion cubic meters, down 0.01% from 2018. 

In terms of areas, the northern area led this supply with 1.83 billion cubic meters. It was 

followed by the southern and central areas with 0.93 billion and 0.74 billion cubic 

meters, respectively. The eastern area and outer islands only supplied 0.5 million and 

5.0 million cubic meters, respectively.  

2. Agricultural & industrial water consumption 

In 2019, reservoirs supplied a total of 3.54 billion cubic meters of water for 

agricultural & industrial purposes. Agricultural water consumption amounted to 3.28 

billion cubic meters while industrial water consumption was 0.26 billion cubic meters. 

Compared with 2018, agricultural water consumption was down 2.8%, and industrial 

water consumption was also down 8.1%. In terms of areas, the central area was the 

largest consumer of agricultural water, with 2.36 billion cubic meters; this was followed 

by the southern area, with 0.58 billion cubic meters. As for industrial water 

consumption, the central area was the most prominent with 0.13 billion cubic meters; 

Table 2.2.2.3 Status of reservoirs for domestic water consumption 
Unit: million cubic meters 

  Total 
Northern  

area 
Central  

area 
Southern  

area 
Eastern  

area 
Outer 

 islands 

2015 2,800.2 1,206.7 656.1 931.5 0.3 5.7 

2016 3,326.6 1,686.7 656.5 975.9 0.3 7.1 

2017 3,347.2 1,709.7 664.4 965.1 0.3 7.6 

2018 3,503.0 1,896.9 677.9 920.8 0.4 7.0 

2019 3,502.5 1,831.0 737.4 929.0 0.5 4.6 



this was followed by the southern and northern areas, at 0.12 billion and 0.01 billion 

cubic meters, respectively.  

 
Table 2.2.2.4 Status of reservoirs for agricultural & industrial water consumption 

Unit: million cubic meters 

  
Agricultural water consumption Industrial water consumption 

Total 
Northern  

area 
Central  

area 
Southern  

area 
Eastern  

area 
Outer 

islands Total 
Northern  

area 
Central  

area 
Southern  

area 
Eastern  

area 
Outer 

islands 

2015 2,742.6 312.6 1,876.8 553.3 － 0.0 275.5 35.8 104.8 134.8  －  － 

2016 4,002.9 495.4 2,819.5 688.0 － 0.0 271.8 32.1 104.5 135.2  －  － 

2017 3,520.3  413.0  2,382.4  724.9  －  0.0  307.0  33.3  135.5  138.2   － 0.1 

2018 3,373.2  430.7  2,370.6  571.9  －  0.0  283.6  10.2  137.3  136.1   － 0.1 

2019 3,279.3  431.9  2,356.7  580.6  －  0.0  260.8  10.3  131.9  118.5   － 0.1 

3. Water used for power generation 

Rainfall is abundant in Taiwan, and river slopelands run steep, with plentiful water 

power resources. Hydro power was the staple for the power generation system in 

Taiwan in the early years after Retrocession. However, as times have progressed, hydro 

has ceased to be the main driver of power source development. According to the 

statistics by the Ministry of Economic Affairs, pumped-storage hydroelectricity only 

accounted for 1.4% of the total generation in 2019, lower than thermal power (79.2% 

of the total), nuclear power (13.4% of the total), and renewable energy power generation 

(6.0% of the total). In 2019, due to an increase in water inflow, water consumed for 

power generation also increased to 21.42 billion cubic meters. This was up 8.9% from 

2018. 

(Ⅱ) River basins 

Owing to a rainfall increase in most regions in 2019, the volume of water from 

river runoff increased to 64.92 billion cubic meters. This was from a level of 61.47 

billion cubic meters in 2018, an increase of 5.6%, but this was lower than mean annual 

river runoff (64.96 billion cubic meters) over the years (from 1949 to 2018). In terms 

of areas, the southern area led in river runoff, with 21.85 billion cubic meters. This was 

followed by the central, northern, and eastern areas with 18.41 billion, 15.09 billion, 

and 9.57 billion cubic meters, respectively. 



Table 2.2.2.5 General status of river runoff in water resources areas, 2019 
Unit: billion cubic meters 

 Total Northern  
area 

Central  
area 

Southern  
area 

Eastern  
area 

Drainage area (square kilometers) 36,000 7,347 10,507 10,002 8,144 

Annual river runoff   64.9  15.1  18.4  21.9  9.6  

Mean annual river runoff  
over the years 
(from 1949 to 2018)   

65.0  15.1  15.3  17.6  16.9  

(Ⅲ) Groundwater 

In addition to reservoirs and river basins, groundwater is another source of supply 

for water resources. It is especially important for areas where the supply of surface 

water is insufficient. However, groundwater is a limited resource and is not 

inexhaustible. It is worth noting that the recharge volume is only about 5.06 billion 

cubic meters annually; this leads to the draft volume exceeding the natural recharge in 

some regions.  

In 2019, the volume of drafted groundwater reached 5.37 billion cubic meters, for 

an overdraft of 1.50 billion cubic meters. This was down 3.3% from 2018. In terms of 

the nine major groundwater regions in the island Taiwan designated by the Water 

Resources Agency of the Ministry of Economic Affairs, overdrafting has been 

occurring in the Zhuoshui River Alluvial Fan, the Jianan Plain, and the Pingdong Plain 

for many years; the overdraft volume in these regions in 2019 reached 0.63 billion, 0.52 

billion, and 0.36 billion cubic meters, respectively. Compared with 2018, the three 

regions declined by 3.5%, 2.9%, and 3.4%, respectively. In addition, the overdrafting 

was also seen at Kinmen, the outer islands. 

Table 2.2.2.6 Overdrafting of groundwater 

Unit: million cubic meters 

 2015 2016 2017 2018 2019 
Total 1,634.5  1,579.1  1,559.9  1,555.2  1,504.6  

Zhuoshui River Alluvial Fan 687.7  662.8  653.8  651.8  629.3  

Jianan Plain 555.7  538.7  532.6  531.2  515.9  

Pingdong Plain 389.7  375.6  370.6  369.4  356.7  

Outer islands 1.4  1.9  2.9  2.7  2.7  

Note: Among the nine major groundwater regions in the island Taiwan designated by the Water Resources Agency of the 
Ministry of Economic Affairs, overdrafting hasn’t been occurring in Taipei Basin, Taoyuan and Zhongli Tableland, 
Hsinchu and Miaoli, Taichung, Lanyang Plain, and Huatung Valley. 



Ⅱ. Depletion accounts 

 The depletion accounts for water resources mainly explore the depletion of 

groundwater while estimating its depletion value is based on the water price per unit, 

the cost per unit to draft groundwater, and the overdraft volume of groundwater. 

However, as it is currently impossible to grasp the actual price of groundwater, the price 

of tap water is therefore used instead. After estimation, the depletion value for 

groundwater reached NTD 11.92 billion in 2019, down 3.4% from 2018.  

 

Table 2.2.2.7 Depletion of groundwater 

Unit: million cubic meters, million NT$ 

 Draft Overdraft volume Depletion value 

2015                                                                                                                             5,527.0  1,634.5  13,041  

2016                                                                                                                             5,461.0  1,579.1  12,557  

2017                                                                                                                             5,437.9  1,559.9  12,423  

2018                                                                                                                             5,432.1  1,555.2  12,334  

2019                                                                                                                             5,371.8  1,504.6  11,916  



Section 3  Forest Resources 

Close to 60% of the land area of Taiwan consists of forests. Forests can provide 

forest products to create relevant economic values. They also provide other functions 

such as national territory protection, head water protection, education and leisure, and 

maintenance of biodiversity. Forest trees are a renewable resource, but if people 

harvest firewood or timber at a faster rate than they can be generated, it will result in 

the disappearance of large areas of vegetation, extinction of species, soil erosion, 

desertification, and other severe ecological issues. 

Table 2.2.3.1 Functions of the forest 
 

Items Definition 

 

 Timber production 

Humans have been using timber directly for a long time. Timber is considered 
to be the best building material and material for general items such as 
residential decoration and furniture as well as papermaking and firewood 
which derive from wood from forests. 

National territory 
protection 

A complete forest is like a giant umbrella that prevents rain from directly 
impacting the surface of the soil. Tree roots firmly hold the soil and prevent 
the soil from being washed away by the rain to reduce soil erosion. 

Head water 
protection 

Forests absorb rain deep into the earth as groundwater and reduce the flow 
rate of the water to prevent floods. Forests can be said to be nature's grand 
reservoirs. 

Education and 
leisure 

Forests are environments that are home to a multitude of plants and animals. 
They form a variety of places of dreams, majestic views, and beautiful 
scenery for people. Their appearances change with the seasons and they are 
good places for leisure and vacations. 

Maintenance of 
biodiversity 

In addition to plants, forests are also home to animals, fungi, and all kinds of 
creatures. They respond to climate changes and form a balanced state of 
biodiversity for sustained development. 

However, logging in natural forests has been banned in accordance with national 

policies, and only small-scale logging is permitted on plantation forests. Forestry 

products therefore account for only 0.01% of GDP. In addition, both economic 

development and global climate change have caused the global society to focus more 

on the reduction of forest areas across the world and global warming. Since the 

"Kyoto Protocols" became effective in 2005, the forests' contribution to the reduction 

of greenhouse gases have been recognized at international conventions, and dynamic 

monitoring and information sharing of national forests have become the 

responsibilities of nations. In addition to the emphasis on the contributions of 

forestation and reforestation to carbon emissions reduction, the 2012 Copenhagen 



Accord began tackling issues of reduced emissions from deforestation and 

degradation (REDD). 

To fully demonstrate the impact on the overall appearance, changes, and 

economic activities and the environment in Taiwan's forest resources, related account 

statements have been formulated in accordance with SEEA regulations and results of 

forest resource surveys and forestry statistics compiled by the Forestry Bureau of the 

Council of Agriculture, Executive Yuan (Forestry Bureau). 

Ⅰ. Forest resource survey results 

Global deforestation and climate change have become issues of concerns of all 

countries. Major countries in the world (the United States, Japan, and China etc.) have 

adopted monitoring for surveys on forest resources across the nation to control 

changes to forest resources. 

Since the first national forest resources survey in Taiwan in 1954, there have 

been only four surveys to date. Although international standard operations for 

"systematic sampling" were adopted in the second and third surveys, variation in the 

sampling design and sampling point locations caused the results to be incomparable 

to past survey results. The establishment of a long-term monitoring system that 

integrates forest resources not only benefits to observe future development trends, but 

also controls changes in forest resources more accurately. A comprehensive survey 

and update system has been established from the fourth survey and announcements of 

the results of national forest resource surveys are planned every 5 years starting in 

2016.  

Based on the results of previous surveys, Taiwan has a total forest area of 2.197 

million hectares and the forest coverage rate has increased from 55.1% in the first 

survey to 60.7%. Due to the 2.5-fold increase of population, the forest area per capita 

has been reduced from 0.199 hectares in the first survey to 0.092 hectares in the 

fourth survey. 

Based on the results of the fourth survey, the forests in Taiwan consisted of 

mainly hardwood forests, accounting for 67%. It was followed by conifers at 14% 

and mixed conifer and hardwood forests at 8%. Based on the analysis of 

managements, natural forests accounted for the largest share with 75%, and plantation 

forests accounted for 13%. Other forests consisted of bamboo and other plants. The 
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volume of the forest growing stocks was around 502 million cubic meters, a 40% 

increase of 140 million cubic meters from the third survey. 

Figure 2.2.3.1 Results of past forestry resources surveys 
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Figure 2.2.3.2 Status of forest areas of the fourth forest survey 

 

 

 

 

 

 

 

Note: Others include mixed bamboo & trees forests and to be a forest land. 

In response to international trends, monitoring of the forest carbon reserves was 

included in the fourth survey. The CO2 reserves converted from forest carbon reserves 

equaled approximately 754 million tons. 



Table 2.2.3.2 Forest resource survey results 

Items Unit First survey 
（1954-1956） 

Second survey 
（1972-1977） 

Third survey 
（1990-1993） 

Fourth survey 
（2009-2014） 

Forest coverage areas Ha. 1,969,500  1,819,100  2,102,400  2,197,090  

Forest coverage rate ％ 55.08 50.85 58.54 60.71 

Forest areas per capita Ha./ 

person 
0.199  0.114  0.103  0.092  

Forest areas by forest 
types 

Ha.     

Conifers  373,000  400,300  438,500  299,216  

Hardwoods  1,427,300  1,138,900  1,120,400  1,469,898  

Conifers, 

hardwoods mixed 
 55,300  155,200  391,200  171,346  

Bamboo  113,900  124,700  152,300  112,549  

Bamboo, trees 

mixed 
    114,900  

To be a forest land     29,181  
Forest areas by 

managements 
Ha. 

 
   

Plantation forests   475,300  422,600  281,675  

Natural forests   1,219,100  1,527,500  1,658,785  

Bamboo, trees or 

others 
 

 
124,700  152,300  256,630  

Forest growing stocks by 
forest types 

103 m3 
 

326,421  358,744  502,033  

Conifers   124,551 125,835  132,544  

Conifers, 

hardwoods mixed 
 

 
54,993 99,401  72,807  

Hardwoods   143,823 132,973  288,664  

Bamboo, trees 

mixed 
 

 
3,054 535  8,018  

CO2 reserves by forest 
types 

104 Ha.    75,428  

Conifers     15,627  

Hardwoods     46,899  

Conifers, 

hardwoods mixed 
 

   
10,361  

Bamboo     1,463  

Bamboo, trees 

mixed 
 

   
1,078  

Note: In the table, the shaded section indicates a lack of data. 



Ⅱ. Physical asset accounts of forest land 

The physical asset accounts of forest land mainly account for the forest land area 

and changes in the accounting period. The unit of measurement is the area unit such 

as hectares or square meters. Reasons causing changes to forest land such as natural 

reforestation, afforestation, forest destruction, fires, deforestation, diseases and pests, 

changes in river channels, landslides etc. 

The comprehensive physical asset accounts of forest land must be obtained 

through nationwide forest resource surveys. The competent authority Forestry Bureau 

has planned long-term monitoring and follow-up comparisons for the investigation 

and the results of the fifth survey are expected to be issued in 2020. The results are 

expected to present a comprehensive compilation of physical asset accounts of forest 

land (please refer to Appendix Ⅲ for planning of the full accounting statement). Due 

to restrictions on the collection of related data, in the years in which the national 

forest resources survey is not announced, the statistics on afforestation and forest 

disasters announced by the Forestry Bureau will be adopted to compile the physical 

asset accounts of forest land in order to display the changes in forest land.   

The afforestation area in 2019 was 1,302.8 hectares, including 212.5 hectares for 

reforestation (16.3%) and 1,090.3 hectares for particular plan reforestation such as 

Slope Land Afforestation, Fallow Land Afforestation, Multi-Storied Stand, and other 

afforestation. The forest damage area was 29.4 hectares, including 23.9 hectares 

damaged by fire, 3.9 hectares lost to illegal cultivation, and 1.6 hectares damaged due 

to other reasons. Based on the aforementioned results, as of the end of 2019, the 

forest land area reserve remaining was estimated at 2,197,017 hectares. 

Table 2.2.3.3 Physical asset accounts of forest land, 2019 

                                           Unit: ha. 

 Areas of forest land  

Opening stocks 2,195,745 

Increased reserves  

Reforestation 1,303 

Reduced reserves  

Forest damages 29 

Closing stocks 2,197,019 

Note: Closing stocks = Opening stocks + Increased reserves - Reduced reserves 



Table 2.2.3.4 Reforestation 

                               Unit: ha. 

 Grand total Reforestation Particular plan 
 reforestation 

2015 2,379.2 692.1 1,687.1 

2016 2,309.8 567.7 1,742.1 

2017 1,346.6 317.8 1,028.8 

2018 1,315.6 274.8 1,040.9 

2019 1,302.8 212.5 1,090.3 

 

Table 2.2.3.5 Areas of forest damages 
                              Unit: ha. 

 Grand total Fires 

Illegal 
logging 

(including all 
kinds of forest 

products) 

Illegal 
cultivation Others 

2015 63.9 59.7 0.1 3.8 0.3 

2016 6,160.1 22.0 0.8 3.3 6,134.0 

2017 24.8 22.2 － 2.0 0.6 

2018 42.0 32.5 0.0 6.8 2.7 

2019 29.4 23.9 － 3.9 1.6 

 

Ⅲ. Physical asset accounts of forest growing stocks 

The physical asset accounts of forest growing stocks focus on the quantity of 

trees resources. The measurement unit is cubic meters. Reasons that cause changes in 

forest growing stocks include natural growth, logging, fires, and forest damages. 

Related information must also be obtained from national forest resource surveys. 

To display the reduction in forest growing stocks due to logging and forest 

damages by year, the accounts shall be formulated with methods adopted for the 

physical asset accounts of forest land based on related information announced by the 

Forestry Bureau in the years in which the national forest resources survey is not 

announced.   

The felling of the trees and bamboo in 2019 totaled 46.9 thousand cubic meters, 

including 41.7 thousand cubic meters used for saw-timber (88.8% of the total) and 5.3 



thousand cubic meters used for firewood. Forest damages reduced the growing stocks 

by 1.5 thousand cubic meters, and the damage of 1.2 thousand cubic meters (83.7% of 

the total) caused by illegal logging was the most significant. It was followed by 0.1 

thousand cubic meters lost to fires (6.9% of the total), and illegal cultivation and 

others (e.g. typhoons) were ranked third and fourth with 0.071 thousand cubic meters 

and 0.066 thousand cubic meters, respectively. The top two major damages to the 

growing stocks accounted for over 90.6%. Therefore, as of the end of 2019, forest 

growing stocks were estimated at 501,864 thousand cubic meters. 

Table 2.2.3.6 Physical asset accounts of forest growing stocks, 2019 
                                             Unit: thousand m3 

 Growing stocks of forest resources 

Opening stocks 501,912 

Increased reserves － 

Reduced reserves 48 
Felling 47 
Forest damages 1 

Closing stocks 501,864 

Note：1. Closing stocks = Opening stocks + Increased reserves - Reduced reserves 
2. There is no statistics on the increased reserves of growing stocks. 

 

 

Table 2.2.3.7 Felling of the trees and bamboo 
                              Unit: m3 

 
Grand Total 

Saw-timber 
Firewoods  Total Conifers Hardwoods 

2015 51,608.0 43,536.8 37,401.7 6,135.2 8,071.2 

2016 42,043.3 34,170.5 26,187.5 7,983.0 7,872.8 

2017 33,964.2 29,584.8 23,342.3 6,242.5 4,379.5 

2018 38,304.9 32,743.2 26,550.4 6,192.8 5,561.8 

2019 46,914.5 41,650.6 34,350.7 7,299.9 5,263.9 

Note: Saw-timber refers to timber with a diameter at breast height (including bark) of over 20 centimeters; others 
are considered to be firewood. 

 



Table 2.2.3.8 Status of reduced reserves on growing stocks by forest damages 
                              Unit: m3 

 

Grand total Fires 

Illegal logging 
(including all 
kinds of forest 

products) 

Illegal 
cultivation Others 

2015 1,405.2 179.1 1,008.2 11.3 206.6 

2016 2,968.6 1,246.6 903.6 110.8 707.5 

2017 882.9 42.7 761.6 4.4 74.2 

2018 3,015.7 5.1 604.7 2,283.3 122.6 

2019 1,462.2 100.4 1,224.1 71.2 66.5 

   

Ⅳ. Forest recreation statistics 

Modern society values leisure and recreation, and there is a growing demand for 

entering forests and being part of nature. Revenues from forest recreation totaled 

NTD 1,643.5 million in 2019, an increase of 5.0% from 2018. Revenue from 

accommodations totaled NTD 1,138.4 million, an increase of 4.9%; revenue from 

tickets declined by 1.4% to NTD 373.2 million. The number of ticket purchases in 

2019 were 4,038 thousand person-times, up 5.8% from 2018. The number of 

accommodations were 587 thousand person-times, an increase of 2.7%. 

 

Table 2.2.3.9 Forest recreation  
                              Unit: thousand NT$ 

 

Grand 
total 

Admission 
tickets 

Parking 
vehicles 

Passenger  
accommodation 

Other 
revenues 

 No. of 
person 

(103 
person-times) 

Revenues 

No. 
of 

cars 
(103 

cars) 

Revenues 

No. of 
person 

(103 
person-times) 

Revenues 

2015 1,626,416 5,077 485,674 404 34,230 512 1,058,525 47,986 

2016 1,656,385 4,373 469,965 394 33,475 549 1,105,719 47,226 

2017 1,602,134 3,826 416,527 397 33,793 563 1,097,856 53,958 

2018 1,565,729 3,816 378,640 410 35,282 572 1,085,720 66,086 

2019 1,643,540 4,038 373,231 401 34,363 587 1,138,382 97,565 

 

Ⅴ. Maintenance of biodiversity 

Taiwan is densely populated, and the coast, river wetlands, and slope lands have 

been overdeveloped, causing destruction to natural habitats and endangering multiple 



rare species. To ensure species are able to survive and reproduce under natural 

conditions, the government has planned various natural reserve areas to improve 

habitat protection. As of the end of 2019, a total of 1,134.2 thousand hectares of 

natural reserves have been established including a land area of 694.3 thousand 

hectares that accounted for 19.2% of total land area, while the sea area encompassed 

439.9 thousand hectares. 

Natural reserve areas are classified into Wildlife Refuges, Major Wildlife 

Habitats, Forest Reserves, Nature Reserves, National Parks, and National Nature 

Parks in accordance with the Cultural Heritage Preservation Act. National Parks had 

the largest area with 750 thousand hectares, and it was followed by Major Wildlife 

Habitats with 326 thousand hectares. The two categories accounted for approximately 

95% of natural reserve areas. 

Table 2.2.3.10 Protected areas of Taiwan-Fuchien Region, 2019 
                               

 

Number 
(Sites) 

Areas 
(Ha.) 

Total Land area 

 

Marine 
area 

Percentage 
of  

total land 
areas（％） 

Total 95 1,134,206 694,298 19.18 439,908 

Wildlife Refuges 20 27,441 27,146 0.75 296 

Major Wildlife Habitats 37 326,283 325,987 9.01 296 

Forest Reserves 6 21,171 21,171 0.58 － 

Nature Reserves 22 65,472 65,355 1.81 117 

National Parks 9 749,651 310,156 8.57 439,495 

National Nature Parks 1 1,123 1,123 0.03 － 

Ⅵ. Depletion accounts 

Depletion accounts are estimates of the use of natural resources that exceed their 

growth. However, timbers in forest resources are renewable natural resources and 

depletion will not occur as long as the timbers logged volume is equivalent to the 

regenerated volume. In addition, as losses caused by natural damages are not caused 

by economic activities, they are not included in the calculation of natural resource 

depletion in accordance with SEEA regulations. However, changes in the natural 

resource reserves generated by natural damages must be recorded in the physical asset 

accounts. 



Chapter 4 Environmental Activities 

Section 1 Environmental Protection Expenditures 

In order to eliminate, prevent or mitigate environmental pollution generated 
during the course of production or consumption, countries around the world have 
formulated policies regarding environmental protection. These policies require each 
and every user of the environment to pay related costs to shoulder their 
responsibilities to protect the environment and reduce or slow down the rate of 
resource depletion and the level of environmental pollution. The purpose is to achieve 
sustainable utilization of the environment; therefore, we present the efforts and 
successes in improving the environment in Taiwan, in terms of the circumstances of 
environmental protection expenditures by the various sectors. This is so that we may 
better understand the pollution control expenditures input by Taiwanese people into 
various environmental domains, as well as the level of importance placed on 
environmental protection.  

Currently, statistical data on Taiwan's environmental protection expenditures is 
primarily sourced from the Survey of Environmental Protection Expenditures, 
commissioned by the EPA. In defining environmental protection expenditures, we 
have referenced and adopted OECD’s concepts, in addition to taking into 
consideration Taiwan's specific circumstances. These expenditures have been defined 
as "those expenditures from various activities for preventing, decreasing or 
eliminating the pollution or hazards generated during the course of production and 
consumption". This excludes the expenditures for industrial safety; general daily 
environmental cleaning; ecological conservation; and the maintenance & management 
of natural resources. The survey was based on the principle of implementation (direct 
implementation of environmental protection tasks). The organizations surveyed 
encompassed the government agencies and some industrial sectors (the manufacturing, 
and the sectors of water supply and electricity & gas supply). 

In principle, the environmental protection expenditures of the government 
agencies should include the numbers they compile and use; subsidies from superior 
agencies; matching grants from other agencies; and donations from the private sector, 
but they exclude subsidies and grants to subordinate agencies and the private sector, 
as well as commission charges. In addition, revenues from environmental pollution 
control should be deducted. As regards the industrial sectors, they should exclude 



outsourcing & joint disposal charges and paid pollution fees from the self-utilized and 
self-implemented portion. In addition, revenues from environmental pollution control 
should be deducted. However, organizations surveyed by environmental protection 
expenditures surveys in Taiwan currently do not encompass every sector (including 
the government, industrial, households, and professional manufacturers). In order to 
estimate the scale of environmental protection expenditures more comprehensively, 
when estimating the survey results, the disposal charges for commissioned projects to 
the private sector have been included as these are viewed as environmental protection 
expenditures of partial environmentally-friendly professional manufacturers. 
Moreover, as households and civilian organizations have not been included in the 
survey, environmental protection budgets earmarked as subsidies and grants to the 
private sector are therefore viewed as environmental protection expenditures of 
government agencies. With regard to the uses of environmental protection 
expenditures, they include: pollution abatement and control expenditures (including 
air pollution control, greenhouse gas reduction, water pollution control, waste 
treatment, noise & vibration control, and soil & groundwater pollution remediation), 
R&D, and others.  

A summary account of the compilation results, by implementing sectors and uses 

of expenditures, is as follows:  

Ⅰ. Implementing sectors 
In 2019, environmental protection expenditures amounted to NTD 175.46 

billion, up NTD 1.96 billion or 1.1% from 2018; within these, the government 
agency expenditures amounted to NTD 84.06 billion, up 3.1% and accounting for 
47.9% of the total, an increase of 0.9 percentage points over 2018 in terms of 
proportion. The industrial sector expenditures amounted to NTD 91.39 billion, 
down 0.6% from 2018 and accounting for 52.1% of the total, a decrease of 0.9 
percentage points over 2018 in terms of proportion. 

Table 2.3.1.1 Environmental protection expenditures－by implementing sectors 
Unit: billion NT$, ％ 

 2017 2018 2019 
  structure 

ratio 
 structure 

ratio 
 structure 

ratio 
Total  165.53 100.0 173.50 100.0 175.46 100.0 

Government agencies 77.34 46.7 81.56 47.0 84.06 47.9 

Industrial sectors 88.20 53.3 91.94 53.0 91.39 52.1 



Ⅱ. Uses of expenditures 

Among the uses for environmental protection expenditures, expenditures 

on pollution abatement and control had the lion's share, with NTD 153.51 billion in 

2019, 87.5% of the total. R&D expenditures amounted to NTD 1.12 billion, 0.6% 

of the total. Besides, the other expenditures such as environmental impact 

assessments and toxic chemical substance treatment totaled NTD 20.83 billion, 

11.9% of the total. In terms of the expenditures for pollution abatement and control, 

waste treatment led with NTD 58.82 billion, 33.5% of the total expenditures. This 

was followed by air pollution control with NTD 49.01 billion and water pollution 

control with NTD 42.63 billion, 27.9% and 24.3% of the total, respectively. 

In terms of different sectors' pollution abatement and control expenditures, 

most of government agencies' environmental protection expenditures were spent 

on waste treatment. This was followed by water pollution control. Waste treatment 

and water pollution control combined accounted for 62.8% of the total. In the 

industrial sectors, expenditures were primarily concentrated in air pollution 

control and water pollution control; both combined accounted for 71.0% of the 

total. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Table 2.3.1.2 Environmental protection expenditures－by uses of expenditures 

Unit: billion NT$, ％ 

 
2017 2018 2019 

 structure 
ratio  structure 

ratio  structure 
ratio 

Total 165.53  100.0  173.50 100.0 175.46  100.0  
Pollution abatement and 

control expenditures 150.52  90.9  151.73 87.5 153.51  87.5  

Air pollution control 39.82  24.1  44.29 25.5 49.01  27.9  
Greenhouse gas 

reduction 2.68  1.6  2.79 1.6 2.60  1.5  

Water pollution control 43.80  26.5  43.87 25.3 42.63  24.3  
Waste treatment 64.26  38.8  60.53 34.9 58.82  33.5  
Noise and vibration 

control 1.01  0.6  0.91 0.5 1.46  0.8  

Soil and groundwater 
pollution remediation  1.63  1.0  2.13 1.2 1.60  0.9  

Research and development 1.17  0.7  1.31 0.8 1.12  0.6  
Others 13.84  8.4  20.46 11.8 20.83  11.9  

       Government agencies 77.34  100.0  81.56 100.0 84.06  100.0  
Pollution abatement and 

control expenditures 64.90  83.9  62.98 77.2 65.41  77.8  

Air pollution control 7.34  9.5  8.3 10.2 10.47  12.5  
Greenhouse gas 

reduction 0.38  0.5  0.42 0.5 0.45  0.5  

Water pollution control 14.98  19.4  15.83 19.4 16.27  19.4  
Waste treatment 41.06  53.1  37.11 45.5 36.51  43.4  
Noise and vibration 

control 0.78  1.0  0.72 0.9 1.29  1.5  

Soil and groundwater 
pollution remediation  0.75  1.0  1.01 1.2 0.87  1.0  

Research and development 0.62  0.8  0.64 0.8 0.52  0.6  
Others 11.82  15.3  17.94 22.0 18.13  21.6  

       Industry sectors 88.20  100.0  91.94 100.0 91.39  100.0  
Pollution abatement and 

control expenditures 85.62  97.1  88.75 96.5 88.10  96.4  

Air pollution control 32.48  36.8  35.99 39.1 38.54  42.2  
Greenhouse gas 

reduction 2.31  2.6  2.36 2.6 2.15  2.4  

Water pollution control 28.83  32.7  28.03 30.5 26.37  28.8  
Waste treatment 23.21  26.3  23.42 25.5 22.30  24.4  
Noise and vibration 

control 0.23  0.3  0.18 0.2 0.17  0.2  

Soil and groundwater 
pollution remediation 0.88  1.0  1.12 1.2 0.73  0.8  

Research and development 0.55  0.6  0.67 0.7 0.60  0.7  
Others 2.02  2.3  2.52 2.7 2.69  2.9   

      
 



Section 2 Environmental Payments to the Government 
 (including permits for using natural resources) 

During the course of economic development, natural resources may be acquired 

to be input into production; or pollution in the form of wastes and emissions may be 

generated during the manufacturing process. The use of natural resources or the 

emission of pollutants, if not properly curbed, will lead to the depletion of 

environmental resources or harmful impacts on environmental quality. In order to 

facilitate the sustainable utilization of environmental resources, aside from adopting 

direct administrative control measures to protect the environment and manage & use 

resources, the government may use a variety of economic tools to accomplish this 

mission. These tools include environmental taxes; rent; fees; fines; penalties; tradable 

emission permits or quotas; the deposit-refund system; and environmental 

subsidies/fines. This is in order to implement the principles of "User Pays" for 

environmental media or resources, as well as "Polluter-Pays".  

As the application of environmental taxes becomes more and more diversified, 

these taxes carry double benefits for the environment and the economy and act as one 

of the most important policy tools. Moreover, as the amount of data on environmental 

taxes tends to be relatively large, and acquisition and cross-referencing among 

different nations is relatively feasible, environmental taxes have become the focus in 

discussions by international organizations such as the OECD, EU, etc. However, 

SEEA 2012 adjusted the statistical scope, by integrating and combining the 

documentation of environmental taxes, rent, fees, fines and penalties into 

Environmental Payments to the Government. See the table below for an explanation 

of definitions:  

 

 

 

 

 

 



Table 2.3.2.1 Environmental payments to the government 
 

Item Definition / explanation 

Environmental taxes 

Taxes are levied on physical material units proven to be harmful to the 
environment1. The definition of "tax" is similar to the concept of national income 
statistics, meaning compulsory payments paid to the government without 
compensation. 

Rent 

Revenue received by the owner (usually the government) of environmental assets 
(such as land and mineral & energy resources) from selling disposal rights of such 
assets to another entity. This is different from rental fees paid by the user of a fixed 
asset (such as buildings, facilities, vehicles, etc.) to the asset owner. 

Fees 
The fees users pay to the government when it provides products or services to 
households and enterprises. 

Fines & penalties 
Compulsory payments are imposed on entities by courts or quasi-judicial 
institutions for the illegal use of/activities held on environmental assets. 

In reference to the aforementioned definitions and taking into account Taiwanese 

people's habit of mixing taxes with fees, we have expanded the statistical scope from 

environmental taxes to Environmental Payments to the Government. These are 

generally divided into four major categories: energy, transportation, pollution, and 

resources. The energy category includes the energy products used on transport and 

stationary use. The transportation category refers to the ownership and usage of 

motorized transportation vehicles, and the pollution category primarily deals with the 

management of air emissions, water emissions, solid wastes, and noise. The resource 

category currently refers in general to drafting of water, as well as the exploitation of 

resources such as sand gravel, primary raw materials, forests, minerals, etc.   

In 2019, environmental payments to the government amounted to NTD 319.33 

billion in Taiwan, down 0.7% from 2018. The transportation category was foremost 

with NTD 204.94 billion, 64.2% of the total; this was followed by the energy category 

with NTD 88.63 billion, 27.8% of the total. These two aggregated accounted for 92% 

of the total. The pollution category and the resource category contributed NTD 25.51 

billion and NTD 0.26 billion, accounting for 8.0% and 0.1% of the total, respectively.  

 

 

                                                                        
1 In principle, value-added tax (VAT) is excluded from the definition of environmental taxes, primarily because it 

is levied on nearly all products (with a few exceptions). In addition, it is deductible for most manufacturers. 
Therefore, it impacts related prices only with difficulty. Moreover, even though a handful of countries may have 
designed their own value-added tax systems for the purpose of environmental maintenance, there is still dispute 
as to whether or not this tax should be included in the context of environmental tax statistics.  



Table 2.3.2.2 Environmental payments to the government and structure ratio 
Unit: million NT$, ％ 

  2017 2018 2019 

    Structure 
ratio   Structure 

ratio   Structure 
ratio 

Total 317,758  100.0  321,704  100.0  319,334  100.0  

Energy category 91,332  28.7  92,585  28.8  88,631  27.8  

Transportation category 201,987  63.6  203,585  63.3  204,939  64.2  

Pollution category 24,082  7.6  25,158  7.8  25,506  8.0  

Resource category 357  0.1  376  0.1  259  0.1  

Ⅰ. Energy category 

In 2019, payments made within the energy category were NTD 88.63 billion, 

down 4.3% from 2018. Commodity taxes for oil and gas were the foremost of these, 

at NTD 87.77 billion, accounting for 99.0% of payments under the energy category. 

Energy-related oil funds and tariffs each amounted to NTD 0.52 billion and NTD 0.34 

billion, accounting for only 0.6% and 0.4% of the total, respectively. 

Table 2.3.2.3 Energy category and structure ratio 
Unit: million NT$, ％ 

  
2017 2018 2019 

  Structure 
ratio   Structure 

ratio   Structure 
ratio 

Energy category 91,332  100.0  92,585  100.0  88,631  100.0  

 Tariffs under the energy category 813  0.9  968  1.0  340  0.4  

 Commodity taxes under the oil and 
gas category  

89,903  98.4  90,929  98.2  87,772  99.0  

Oil funds under the energy category 616  0.7  688  0.7  518  0.6  

Note:  Items calculated and listed include gasoline, diesel oil, kerosene, jet fuel, fuel oil, liquefied petroleum gas (LPG), etc. 

Ⅱ. Transportation category 

In 2019, payments made within the transportation category amounted to NTD 

204.94 billion, up 0.7% from 2018. Vehicle commodity taxes formed the largest 

portion of these, at NTD 67.61 billion, 33.0% of payments under the transportation 

category. This was followed by vehicle license taxes and vehicle fuel fees, at NTD 

65.60 billion and NTD 44.44 billion, accounting for 32.0% and 21.7% of the total, 

respectively. Tariffs for transportation vehicles amounted to NTD 27.29 billion, 

accounting for only 13.3% of the total. 

 



Table 2.3.2.4 Transportation category and structure ratio 
Unit: million NT$, ％ 

  
2017 2018 2019 

  
Structure 

ratio   
Structure 

ratio  
Structure 

ratio 
Transportation category 201,987  100.0  203,585  100.0  204,939  100.0  

Transportation vehicle tariffs 26,910  13.3  27,652  13.6  27,295  13.3  

Vehicle commodity taxes 67,513  33.4  67,084  33.0  67,610  33.0  

 Vehicle license taxes 64,077  31.7  64,830  31.8  65,598  32.0  

 Vehicle fuel fees 43,487  21.5  44,018  21.6  44,436  21.7  

Ⅲ. Pollution category 

In 2019, payments made within the pollution category amounted to NTD 25.51 

billion, up 1.4% from 2018. Major sources were air pollution control fees, at NTD 

10.03 billion; recycling fees, at NTD 7.83 billion; and municipal waste clearance and 

treatment fees, at NTD 5.87 billion. These three aggregated accounted for 93.0% of 

payments within the pollution category. Soil and groundwater pollution remediation 

fees and aviation noise control fees were small by comparison, at NTD 1.13 billion 

and 0.23 billion, accounting for only 4.4% and 0.9% of the total, respectively. In 

addition, about the inquiries of water pollution prevention and control fees was 

beginning in May, 2015. Their collection are divided into three stages: the first (2015), 

the target at enterprises (excluding animal husbandry) and industrial park sewage 

systems; the second (2017), including animal husbandry; the third (2019), adding to 

the dedicated sewerage systems in other appointed districts or sites. In 2019, water 

pollution prevention and control fees amounted to NTD 0.41 billion. 

Table 2.3.2.5 Pollution category and structure ratio 
Unit: million NT$, ％ 

  
2017 2018 2019 

  
Structure 

ratio   Structure 
ratio  Structure 

ratio 

Pollution category 24,082  100.0  25,158  100.0  25,506  100.0  

 Air pollution control fees 8,982  37.3  9,636  38.3  10,029  39.3  

Water pollution prevention and 
control fees 411  1.7  383  1.5  413  1.6  

 Soil and groundwater pollution 
remediation fees 1,067  4.4  1,214  4.8  1,127  4.4  

 Recycling fees 7,750  32.2  7,906  31.4  7,834  30.7  

 Municipal waste clearance and 
treatment fees 5,655  23.5  5,791  23.0  5,868  23.0  

 Aviation noise control fees 218  0.9  228  0.9  235  0.9  

 



Ⅳ. Resource category 

In 2019, payments made within the resource category amounted to NTD 0.26 

billion, down 31.2% from 2018. Major sources were mineral royalties, at NTD 0.14 

billion, and quarrying permit & usage fees, at NTD 0.11 billion. These accounted for 

53.4% and 40.8% of payments within the resource category, respectively. Mineral 

rights fees came in at only NTD 0.02 billion, only 5.8% of the total. 

Table 2.3.2.6 Resource category and structure ratio 
Unit: million NT$, ％ 

  

2017 2018 2019 

  
Structure 

ratio   Structure 
ratio  Structure 

ratio 

Resource category 357  100.0  376  100.0  259  100.0  

 Mineral rights fees 19  5.4  18  4.8  15  5.8  

 Mineral royalties 206  57.7  119  31.6  138  53.4  

 Quarrying permit & usage fees 132  36.9  239  63.6  105  40.8  
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