
AppendixⅠ Planning Framework Description 

Ⅰ. Planning process 
In order to demonstrate the interaction and mutual impact of the environment and 

the economy, as well as to align with the international trend toward protecting the 

natural ecological environment, Taiwan has been working to build up information 

related to the environment and resources. Part of this effort has been the compilation of 

the Environmental-Economic Account. Viewed in terms of the standards on which 

Taiwan compiles its account, the contents of the compilation of SEEA 2012 have 

moved toward economic impacts on the flow accounts and asset accounts for 

environmental resources. There has been no further mention of the indicator of 

environmentally-adjusted GDP. An abbreviated account of the course of development 

is as follows: 

(Ⅰ) Initiation of UN’s studies on SEEA   

In order to build up information related to the impact economic development has 

on the environment, the UN started its studies on the SEEA (System of Environmental 

and Economic Accounting) in the late 1980s. In 1992, Agenda 21 was promulgated at 

the UN Earth Summit, and the concept of "sustainable development" was presented. 

Green GDP became one of the important indicators of sustainable development. 

(Ⅱ) Announcement of Taiwan’s attempt at compilation (1998) 

In an attempt to align with the international trend toward sustainable development, 

and to base the formulation of related policies on integrated environmental and 

economic information, the Executive Yuan announced its policy address to the 

Legislative Yuan in February 1998 that the government should try to compile Taiwan’s 

Environmental-Economic Account. 

(Ⅲ) A three-stage implementation process (1998) 

In order to facilitate compilation, the Environmental Protection Administration 

(EPA) of the Executive Yuan invited related agencies to a discussion in April 1998. A 

resolution was passed to break down the implementation into three stages: short-term, 

medium-term and long-term. During the short-term stage, the EPA would first take the 

initiative in attempting to compile the Index of Sustainable Economic Welfare (ISEW), 

which would be referred to in subsequent compilation of the Environmental-Economic 

Account. During the medium-term stage, the former Council for Economic Planning 



and Development of the Executive Yuan would coordinate with related agencies to 

establish basic data needed for the Environmental-Economic Account. In the long-term 

stage, the DGBAS would be responsible for compilation and official publicizing, after 

an Environmental-Economic Account had been officially compiled and published by a 

country in the international community. 

(Ⅳ) According to Budget Act to try compiling (1998) 

The Article 29 of Budget Act amended in October 1998 stipulated that the 

Executive Yuan should try to compile the Environmental-Economic Account. 

(Ⅴ) Establishment of task allocation to organize and plan related work (1999) 

In June 1999, the Sustainable Development Committee passed a resolution in its 

seventh meeting, requesting the DGBAS and former Council for Economic Planning 

and Development of the Executive Yuan to jointly organize and establish Task 

Allocation for the Environmental-Economic Account. The purpose of this was to 

positively push forward the efforts associated with trial compilation. 

(Ⅵ) Conducting trial compilation in line with UN SEEA 1993 & 2003 (2000) 

In 2000, the DGBAS completed the first edition of the trial compilation based on 

the principles set forth in the 1993 edition of the UN SEEA. The Green GDP Indicators 

imply estimating monetary values in terms of depletion and degradation, using the 

related accounts on natural resource utilization and environmental pollution emissions 

based on the SEEA guidelines, as well as the results of combined calculation with the 

GDP. As a result, Taiwan integrates accounts that fell under the purview of the UN 

SEEA, and then named them the Environmental-Economic Account. With assistance 

from related agencies, experts and scholars in 2003, the UN SEEA 2003 edition and 

other compilation systems' theories were integrated to complete the planning for the 

accounting structure and the data-collected mechanism. These, in turn, were used to 

adjust and revise the original compilation & calculation contents, and to compile the 

result report continuously. 

(Ⅶ) Reviews, research and studies conducted based on SEEA 2012 (2013) 

Reviews, research and studies have been conducted since 2013 to accommodate 

the System of Environmental and Economic Accounting 2012 - Central Framework 

published by the UN in 2012. Results of the research and studies were included in the 

compilation of relevant accounts. 



(Ⅷ) Budget Act amendment stipulating compilation of Environmental-Economic 

Account (2016) 

In light of the fact that trial compilation of Taiwan’s Environmental-Economic 

Account has been under steady development for several years, Article 29 of the Budget 

Act was amended and promulgated in 2016 to stipulate that the Executive Yuan shall 

compile the Environmental-Economic Account, and that it shall make it available to the 

general public on government websites.     

System of Environmental and Economic Accounting (SEEA) 
SEEA was the result of collective research and studies, after the United Nations gathered 

international organizations such as the European Commission, the International Monetary 
Fund (IMF), the Organization for Economic Cooperation and Development (OECD), and the 
World Bank, as well as experts and scholars adept in statistics, accounting, economics and the 
environment. The SEEA's objective is to stress the application of the accounting concepts, 
structures and principles of the System of National Accounts (SNA) in reinforcing the existing 
SNA structure, by way of satellite accounts. This is in order to provide integrated information 
related to the environment and the economy. Three editions have been published to date: 
1. SEEA 1993, which provided basic concepts and methodology as reference incentives for 

promotion. An Operating Manual was published in 1998, to provide guideline for the 
compilation and calculation of SEEA 1993. 

2. SEEA 2003, which provided comprehensive and detailed elaboration on compilation and 
calculation concepts, scope, definitions, and methods, while offering multi-faceted options. 

3. SEEA 2012-Central Framework, which is the international standard edition. It uses 
internationally recognized ideas, definitions, classifications and account principles as the 
basis for revision, and it is applicable to all nations. 



Ⅱ. Structure and contents 
Encompassing an extremely broad scope, the Environmental-Economic Account 

includes information related to the impact that economic development has on various 

environmental resources. Each country has a varying degree of natural resource 

reserves, different environmental issues, and varying degrees of statistical information 

accuracy and availability. As a result, countries tend to build accounting structure suited 

to their needs for the purpose of conducting compilation and calculation, consistent 

with their specific conditions, as well as within the constraints of available information.  

(Ⅰ) The international compilation & calculation systems with different 

characteristics; Taiwan adopting the UN’s SEEA  

Major compilation & calculation systems for Environmental-Economic Account, 

developed by countries around the world and international organizations, include the 

UN's SEEA, European System for the Collection of Economic Information on the 

Environment (SERIEE), Netherlands' National Accounting Matrix including 

Environmental Accounts (NAMEA), the Environmental and Natural Resources 

Accounting Project (ENRAP) championed by U.S. economist Henry Peskin, and others. 

SEEA was developed by the UN after it invited and gathered scholars from the fields 

of statistics, accounting and economics for joint R&D. It was then published as the 

reference guideline of Environmental-Economic Account for all countries. Taiwan has 

adopted the SEEA as the planning guideline for the compilation & calculation structure 

of its accounts.  

(Ⅱ) Progressive development of the SEEA 

So far, thee editions of the SEEA have been developed: SEEA 1993 (operating 

manuals published in 1998), SEEA 2003, and SEEA 2012 - Central Framework. 

1. SEEA 1993 

Before the Earth Summit in 1992, the conclusions of the research and discussion 

of a group of national income account experts and environmental scientists focused on 

this: improving upon the national income account's failure to take into consideration 

the scarcity of resources and the social costs of environmental damage. The results were 

organized and published by the United Nations Statistics Division (UNSD) as a 

reference for the trial compilation of the Environmental-Economic Account for 

countries. The countries such as the U.S., Canada, Germany, the Netherlands, Japan, 

South Korea, the Philippines, Indonesia and Taiwan used this structure to conduct trial 



compilation. However, this structure came under heavy criticism, and it still had many 

points for improvement. 

2. SEEA 2003 

The UN entrusted the London Group (an informal professional organization for 

Environmental-Economic Account) to develop and revise SEEA 1993. The revised 

edition was called SEEA 2003. SEEA 2003 suggested that the compilation & 

calculation structure of an environmental-economic account should include flow 

accounts, asset accounts, and depletion accounts for natural resources; flow accounts, 

emission accounts, and degradation accounts for environmental pollution; as well as 

environmental expenditure and environmental tax accounts. It devoted specific chapters 

to introducing the evaluations of natural resource depletion and environmental pollution 

degradation. It also included a specific chapter on the calculation of the Green GDP 

Indicators, environmentally-adjusted GDP, based on valuations results. However, about 

these it also stated that there were no international consensuses on how and whether to 

compile and calculate. 

3. SEEA 2012 

The international statistical standard passed in the 43rd session of the United 

Nations Statistical Commission, in 2012, focused its guideline structure on the 

presentation of flow accounts and asset accounts, as well as deeper elaboration on 

compilation & calculation theories. It did not include depletion accounts for natural 

resources and the degradation accounts of environmental pollution from SEEA 2003, 

nor did it mention the compilation & calculation concept of the Green GDP Indicators. 

The overarching spirit of the guideline was clearly leaning in the direction of building 

up environmental resources and their economic impact on statistics and applications. 

(Ⅲ) Important guidelines of SEEA 2012 

SEEA 2012 guidelines are mainly divided into three categories: physical flow 

accounts, physical asset accounts, and environmental activities. The physical flow 

accounts by physical units involve documenting the flows from the environment into 

and out of the economy, as well as flows inside the economy. They can be further 

divided into physical flow accounts for environmental emissions and energy flow 

accounts. The physical asset accounts document the economy's utilization of natural 

resources and how this leads to changes in natural resource reserves. They are used to 

observe the rate of decline in natural resource reserves, if there is such a decline. 



Environmental activities refer to transactions between the economy and environmental 

activities for the purpose of environmental protection. Related accounts include 

environmental protection expenditure accounts, environmental goods & services sector 

statistics, and other environmental activity accounts. A summary description of the 

main accounts is as follows: 

1. Physical flow accounts for environmental emissions  

Environmental emissions refer to emissions into air, water or soil by institutions 

and households during the course of manufacturing, consumption and accumulation. 

The physical flow accounts, as specified by SEEA 2012, focus on the flow from the 

economy into the environment, instead of the full cycle of a specific emission inside an 

economy. The related flow accounts include the supply and use tables for air pollution 

emissions, water pollution emissions, and solid waste. 

2. Energy physical flow accounts 

These involve using physical units to measure and document energy flows from 

their early-stage exploitation in the environment, entry into the economy, their supply 

and use inside the economy, to their eventual return to the environment. Among these, 

energy flows include three energy types: energy for natural inputs, energy goods, and 

residues. These clarify flows related to the manufacturing, production, supply, 

consumption and use of the aforementioned three types of energy by various the 

economy and environment. 

3. Natural resource asset accounts 

SEEA 2012 breaks down natural resources into seven major categories: minerals 

& energy, water resources, forest resources, land, soil, aquatic, and other biological 

resources. Asset accounts refer to documenting the beginning and ending reserves of 

natural resources, as well as changes of reserves in one accounting period. These can 

be divided into physical asset accounts and monetary asset accounts, which have similar 

accounting structures and identical definition for identical terms. Monetary asset 

accounts refer to the result of monetizing the physical flows documented by physical 

asset accounts. 

4. Environmental protection expenditure accounts (EPEA) 

Environmental protection expenditure accounts provide the output information 

about the production of environmental protection specific services in the economy, as 

well as expenditure information on related goods and services by residential units for 



the sake of environmental protection. They can also be used to evaluate the financial 

burden the economy has on environmental protection. This in turn helps assess the 

environmental protection costs have on the impact of international competitiveness, the 

implementation of the "polluter-pays" principle, as well as the cost effectiveness of 

environmental control systems. 

5. Environmental goods and services sector statistics (EGSS) 

Environmental goods and services sector statistics take the environmental 

activities into account from a supply perspective. They mainly involve documenting 

production information about environmental goods and services. This includes all 

goods produced, designed and manufactured for the purpose of environmental 

protection and resource management.  

6. Other environmental activity accounts  

They are generated when the government tries to achieve certain environmental 

policy objectives, through the establishment of mechanisms that influence economic 

behavior. These mechanisms include environmental payments to the government, 

environmental subsidies & similar transfers, and permits to use natural resources.  

 

 

 

 

 

 

 

 

 

 

 

 



Table 4.1.1 Guidelines accounts of UN SEEA 

Catego- 
ries 

Accounts 
SEEA 2003 SEEA 2012 

Proposed 
compilation 

Actual 
compilation 

Proposed 
compilation 

Actual 
compilation 

Environ-
mental 

pollution 

Physical flow accounts V V V V 

Emission accounts V V  V 

Quality accounts  V  V 

Degradation accounts V V  V 

Natural 
resources 

Physical flow accounts (energy) V V V V 

Asset accounts V V V V 

Depletion accounts V V  V 

Environ-
mental 

activities 

Environmental protection 
expenditure accounts 

V V V V 

Natural resource management 
activity expenditure accounts 

V  V  

Environmental goods and 
services sector statistics 

  V  

Environmental payments to the 
government 

V V V V 

Environmental subsidies & 
similar transfer accounts 

V  V  

Permits to use natural resources   V V 

Green GDP Indicators V V  V 

 

(Ⅳ) Full compilation & calculation structure of Taiwan's Environmental-

Economic Account   
The accounting structure of Taiwan's Environmental-Economic Account is 

planned and designed to cater to three major functions of the interaction between the 
economy and environment: the environment providing raw materials & energy 
necessary for the manufacture of goods or the rendering of labor service in economic 
growth; absorption of emissions generated from economic activities; and environmental 
resource services associated with human survival and amenity needs. However, due to 
constraints on information and assessment methods, a great many controversies, the 
value of environmental resource services is still in the evaluation stage. In addition, 
there is currently no plan to provide estimation of items for which there are still no 
objective international assessment standards, quantification is difficult, or there is 
insufficient data. Such items include overfishing, coral reef poaching, the loss of 
mudslide, land subsidence, noise pollution, ozone depletion, the greenhouse effect and 



other indirect pollution effects.  

Moreover, with regard to environmental protection policies formulated to curb, 
prevent or improve environmental pollution, each user of the environment is asked to 
shoulder their own environmental protection responsibilities. The expenditures paid out 
for environmental protection, as well as transactions such as taxes, subsidies, fees and 
rent, are also included in Taiwan's Environmental-Economic Account. This helps in 
understanding the level of attention the government and industries are paying to 
environmental protection.  

According to SEEA 2012, planning for Taiwan's full accounts has been revised. 
The aforementioned results and the circumstances of the compilation are stated as 
follows: 

1. Environmental pollution 
According to the definition of SEEA 2012, the environmental pollution refer to 

residual materials emitted into air, water or soil during the course of manufacturing, 
consumption and accumulation. Various residual materials make different levels of 
pollution for environment. So, we plan four items: air pollution, water pollution, solid 
wastes, and soil and groundwater pollution. With regard to the editorial structure of 
environmental pollution, a supply and use table has been added to align with SEEA 
2012 and to provide more complete information on emission flow; the emission 
accounts with time series present the variation in trends. In addition, the quality 
accounts are used to document the impact various pollutants have on environmental 
quality, and there is the estimation of degradation of environmental quality (i.e., hazards 
created by exposed pollutants in the environment and the costs needed to mitigate 
pollution for a degradation account). As there is still no the international consensus on 
how to estimate such degradation, it has still not been included in the SEEA 2012 
guideline. However, in consideration that this information is still important and 
indispensable for Taiwan's estimation of its Green GDP Indicators, we have decided to 
continue to compile such degradation accounts. 

2. Natural resources 
According to the definition of SEEA 2012, natural resources include minerals & 

energy, water resources, forest resources, land, soil, aquatic, and other biological 
resources. However, the marine ecosystems and the atmospheric systems regulated by 
SEEA 2003 are no longer included in the statistics. This is due to a lack of relevance 
for analytical purposes, due to excessively large inventory. SEEA 2012 suggests the 



compilation of energy physical flow accounts and natural resource asset accounts. 
Through energy physical flow accounts, we can understand the flows of energy 
resources from the environment into the economy, and their subsequent flows back into 
the environment. Natural resource asset accounts primarily reflect material gains 
generated via the direct usage of natural resources as natural inputs, during the course 
of economic activity by enterprises and households. However, they do not include non-
material gains from indirect usage, such as gains generated by ecosystem services from 
purification of water or carbon sinks. Taiwan's Environmental-Economic Account 
divides natural resources into six categories: minerals, earth and rocks; water; soil; 
forests; aquatic & other organisms; and land. Through the design of various physical 
asset accounts, we can discuss usage and reserves for resource inputs in economic 
activities. Depletion accounts estimate the decline in reserve value when the usage of 
natural resources exceeds natural growth and replenishment. Even though these 
accounts are not included in and regulated by SEEA 2012, we have decided to continue 
to compile such accounts, after consideration that they are also important, indispensable 
information for Taiwan's estimation of its Green GDP Indicators.  

(Ⅲ) Environmental activities 
These refer to presenting transactions between the economy and environmental 

activities, where the purpose of such transactions is to preserve and protect the 
environment. The planned accounts include environmental protection expenditure 
accounts; natural resource management activity expenditure accounts; environmental 
goods and services sector statistics; environmental payments to the government; 
environmental subsidies & similar transfer accounts; and permits to use natural 
resources.  

The compilation & calculation structure for Taiwan's Environmental-Economic 
Account is shown as Figure 4.1.1. However, due to insufficient data in some domains 
or difficulties in data integration, the following accounts listed in the structure chart 
could not at present be compiled and calculated: soil resources; aquatic & other 
biological resources; land resources; natural resource management activity 
expenditures; environmental goods and services sector statistics; and environmental 
subsidies & similar transfer accounts. 

 

 

 



Figure 4.1.1 The compilation & calculation structure for Taiwan's 
Environmental-Economic Account 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Note: The dotted boxes in the figure refer to the categories which have not yet been compiled. 

 



Appendix II Introduction to Green Growth Indicators 

To achieve sustainable development of economic growth and balanced 

environment and ecology, the Organization for Economic Cooperation and 

Development (OECD) proposed the Green Growth Indicators (GGI) that 

integrate the economy, environment, society, technology, and development in 

2011 and recommended the selection of related indicators from the SEEA 

accounts. 

Ⅰ. Introduction to Green Growth Indicators 

Green growth indicators refer to the connections between "growth" and 

"green". In addition to extending the concept of "productivity" in traditional 

economic growth theories, they also include the concept that the capital stocks 

for sustainable development are not in a state of decline, meaning that the 

demand for the quality and quantity of natural resources must be satisfied as we 

pursue economic growth and development for the purpose of providing and 

sustaining environmental quality for the benefits of human living conditions. 

The OECD's Green Growth Indicators framework includes four main 

themes, namely the environmental and resource productivity, natural asset base, 

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

The first theme environmental and resource productivity refers to the efficient of 

using natural assets for production. The main purpose is to observe the usage 

efficiency of the environment and natural resources. However, economic 

development will be difficult to sustain if natural resources are depleted and it is 

difficult to find alternative resources. Therefore, the second theme is focused on 

the foundation of natural resources to reflect the fluctuation on the foundation of 

assets to result in risks on growth. The integrity of these assets must be sustained 

for sustainable growth. The third theme is the living environment quality which 

shows the derived costs or economic losses due to the depletion of natural assets, 

and reflects the impact of the environment on human living standards. The fourth 

theme involves economic opportunities and policy responses that use policies to 

respond to green growth issues to verify the efficiency of green growth policies. 



 

Overall, the environmental and resource productivity refer to the 

relationship between "production" and "natural resources" in economic activities. 

The environment living standards refer to the relationship between 

"consumption" and "natural resources" in economic activities. The economic 

opportunities and policy responses refer to the relationship built on the 

foundations of economic activities and natural resources. 

Figure 4.2.1 Green Growth Indicators framework 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

Ⅱ. Connection between Green Growth Indicators and SEEA 

In the "Green Growth Indicators 2014" report, the OECD described the core 

SEEA framework as a multi-purpose statistical structure. The structure can be 

used to describe interactions between the economy and the environment as well 

as the changes in environmental asset reserves. It also meets the concepts, 

definitions, classifications, and accounting principles of the System of National 

Accounts (SNA). So, with related SEEA accounts, relevant indicators can be 

selected to observe the productivity of the environment and resources, 

environmental assets and their functions in the economy, activities and tools 

relevant to the environment, and their functions in the economy. 



 

Table 4.2.1 Overview of selected indicator types and relevant SEEA accounts 

Topic or issue Indicator examples Examples of relevant SEEA 
accounts 

Environmental 
efficiency 

Carbon productivity and air 
emission intensities 
Waste generation intensities 
Nutrient balance intensities 

Physical flow accounts for 
water 
Physical flow accounts for 

materials: product flows, air 
emissions (including 
greenhouse gases), pollutant 
emissions to water 

Resource efficiency Energy productivity 
Material productivity 
Water productivity 

Physical flow accounts for 
materials: solid waste 
accounts, economy-wide 
material flow accounts. 
Physical flow accounts for 

water 
Physical flow accounts for 

energy 
Natural assets Intensity of use of natural 

resource stocks, relating 
resource extraction to available 
stocks: water, minerals, energy, 
timber, fish 
Index of natural resources 
Land use and cover changes 
Soil productivity 

Asset accounts for: 
Water resources 
Mineral and energy resources; 

timber resources; aquatic 
resources 
Land and soil resources 
 
SEEA experimental ecosystem 
accounts 

Environmentally-related 
activities and 
instruments 

Share of environment-related 
activities in the economy: 
output, investments, trade, 
employment. 
Level and composition of 

environmental expenditure 
Environment related tax rate 

and revenue structure 
Environment-related support 

measures, e.g. fossil fuel 
subsidies 

Environmental activity 
accounts and statistics: 
environmental protection and 
resource management 
expenditure, environmental 
goods and services 
Accounts for other transactions 

related to the environment: 
payments, transfers 

 

 



Appendix Ⅲ Definitions of environmental-economic account 
indicators (1/7) 

Facets Indicators Unit Definitions 

Environm
ental and resource productivity ─

 environm
ent productivity 

A
ir pollution 

Emissions 103 M.T. 

Emissions refer to statistics on the air 
pollutant emissions generated from entities 
listed for management, including incineration, 
industrial manufacturing processes, road 
transportation vehicles, and mobile pollutant 
sources that are not road vehicles. The types 
of air pollutants currently included consist of 
total suspended particulates, suspended 
particulates (PM2.5), sulfur oxides, nitrogen 
oxides, non-methane hydrocarbons, carbon 
monoxide, and lead. 

Emissions concentration 
M.T. / million 

NT$ 

The calculation method for air pollutants 
emitted for each unit of real gross domestic 
product (GDP) is air pollutant emissions 
volume divided by real GDP. 

G
reenhouse gas 

Structural ratio of emissions sectors 

% 

Take statistics by sectors on the ratio of 
greenhouse gas emissions, such as carbon 
dioxide, methane, nitrous oxide, 
hydrofluorocarbons, perfluorocarbons, sulfur 
hexafluoride, and nitrogen trifluoride. 

－Energy use (fuel combustion) 
－Industrial process and product  

use sectors 
－Agricultural sectors 

－Incineration of waste sectors 

Emissions concentration 
M.T. of CO2 

equivalent / 

million NT$ 

The calculation method for greenhouse gas 
emissions for each unit of real gross domestic 
product (GDP) is greenhouse gas emissions 
volume divided by real GDP. 

Emissions per capita 
M.T. of CO2 

equivalent 

The average annual greenhouse gas emissions 
per capita is calculated by greenhouse gas 
emissions divided by population that is in the 
middle of the year. 

C
O

2  

Emissions Million M.T 

This includes emissions from fuel combustion 
in energy consumption, industrial process and 
product use, agricultural sectors, and waste 
sectors. 

Emissions concentration 
M.T. / million 

NT$ 

The calculation method for carbon dioxide 
emissions for each unit of real GDP is carbon 
dioxide emissions volume divided by real 
GDP. 

Emissions per capita M.T. 

The average annual carbon dioxide emissions 
per capita is calculated by carbon dioxide 
emissions divided by population that is in the 
middle of the year. 

W
ater pollution 

Emissions  They include agricultural wastewater, 
industrial wastewater, and urban sewage that 
contain BOD, COD, SS, and other pollutants. －Biochemical oxygen demand (BOD) 

103 M.T. 

 
－Chemical oxygen demand (COD) 

－Suspended solids (SS) 

Emissions concentration  The calculation method for water pollutants 
emitted for each unit of real gross domestic 
product (GDP) is water pollutant emissions 
volume divided by real GDP. 

－Biochemical oxygen demand (BOD) 
K.G. / 

million NT$ 
－Chemical oxygen demand (COD) 

－Suspended solids (SS) 



Appendix Ⅲ Definitions of environmental-economic account 
indicators (2/7) 

Facets Indicators Unit Definitions 

Environm
ental and resource productivity ─

 environm
ent productivity 

Solid w
aste 

Generation 
Million 

M.T. 

Solid waste includes municipal waste and industrial waste 
(including agricultural, industrial, construction, and 
medical waste). 

－Municipal waste 
Million 

M.T. 

Municipal waste refers to waste, feces and urine, animal 
bodies, or other solid or liquid waste generated by other 
non-industrial institutions that may pollute the 
environment. It is generally referred to as garbage. 

－Agricultural waste 
Million 

M.T. 

Agricultural waste refers to waste produced in agriculture, 
forestry, fishery, animal husbandry, farm produce wholesale 
markets, and food processing activities. 

－Industrial waste 
Million 

M.T. 

Industrial waste refers to waste generated by industries that 
may pollute the environment or harm human health. Such 
waste can be divided into general and hazardous industrial 
waste based on the nature of the waste. 

－Construction waste 
Million 

M.T. 

Construction waste refers to waste produced in the 
construction and demolition of buildings and includes 
residual earth & rock and construction waste. 

－Medical waste 
Million 

M.T. 

Medical waste refers to waste generated by medical 
institutions that may pollute the environment or harm 
human health. Such waste can be divided into general and 
biomedical waste based on the nature of the waste. 

Treatment rate 
－Municipal waste 
－Agricultural waste 
－Industrial waste 
－Construction waste 
－Medical waste 

% 

It refers to the waste that is properly processed as a 
proportion of various waste produced. 

Waste recycling rate % 
Waste recycling rate = (bulky waste recycling volume + 
recyclable waste recycling volume + food waste recycling 
volume) / waste production volume × 100% 

Volume of municipal waste generated 
per capita M.T. 

Waste production volume = volume of municipal waste 
generated + volume of bulky waste + recyclable waste 
recycling volume + volume of food waste = total volume 
calculated by cleaning units = total volume defined by 
processing methods.  
The waste volume per capita equals the volume of 
municipal waste generated divided by population that is in 
the middle of the year.  

Annual rate of increase in volume of 
municipal waste recycled by 
implementing agencies 

% 

The volume of municipal waste recycled is the direct 
recycling quantity data from the cleaning units under local 
implementing agencies, communities, schools, 
organizations and county (municipal) Environmental 
Protection Bureaus. 

Percentage of incineration and landfill 
for industrial waste % 

The rate refers to incineration and landfill for industrial 
waste (general and hazardous) as a proportion of properly 
processed industrial waste. 

Reuse rate for proper recycling of 
industrial waste % 

The rate refers to reused recycled resources as a proportion 
of properly processed industrial waste. 

Volume of hazardous industrial waste 
per capita M.T. 

The volume of hazardous industrial waste per capita equals 
the volume of hazardous industrial waste generated divided 
by population that is in the middle of the year.  

Reuse rate for proper recycling of 
medical waste % 

It refers to reused recycled resources as a proportion of 
properly processed medical waste. 



Appendix Ⅲ Definitions of environmental-economic account 
indicators (3/7) 

Facets Indicators Unit Definitions 

Environm
ental and resource productivity ─

 resource productivity 

Energy 

Domestic energy consumption Million 
KLOE 

Total domestic consumption = energy sector own use + 
industrial sectors + transportation sectors + agricultural sectors 
+ service sectors + residential sectors + non-energy use 

Energy productivity NT$/LOE 
Real GDP created with each liter of oil equivalent. The 
calculation formula is real GDP divided by total domestic 
consumption. 

Dependence on imported 
energy % 

It is a measurement of a country's dependency on imported 
energy. Dependence on imported energy = (energy imported - 
energy exported) / (self-produced energy + energy imported - 
energy exported) 

Energy intensity LOE/103 
NT$ 

The calculation method for energy investment required for 
each unit of real GDP is total energy consumption divided by 
real GDP. 

R
enew

able energy 

As a proportion of total primary 
energy supply % 

Total primary energy supply = self-produced + imported - 
exported - international marine bunkers -international civil 
aviation -change in stocks; Renewable energy refers to energy 
directly generated or processed from solar energy, biomass 
energy, geothermal energy, marine energy, wind power, 
hydropower (excluding pumped hydropower), domestic 
municipal waste and general industrial waste, or other forms 
of sustainable energy recognized by the central competent 
authority. 

As a proportion of total power 
generation % 

Power supply from renewable energy as a proportion of total 
power supply. 

A proportion of installed 
capacity % 

Renewable energy (conventional hydro power, wind power, 
photovoltaics, biomass and waste power) as a proportion of 
total installed capacity in the country. 

Electricity 

Per capita electricity 
consumption kWh  

Power consumption refers to the power consumed by 
domestic sectors (energy sector own use, industrial sectors, 
transportation sectors, agricultural sectors, service sectors, and 
residential sectors). The calculation formula is the total power 
consumption divided by population that is in the middle of 
the year. 

W
ater 

The daily domestic 
consumption of water per 
person 

Liter 
It is average actual daily water consumption for citizens (for 
both household and work environments). 

N
atural resources base 

R
esources extracted 

Non-metallic minerals Million 
M.T. 

It refers to quantity of minerals removed from rock. The 
current statistics only includes minerals with high economic 
values for extraction, such as marble, serpentine, limestone, 
and dolomite. 

Energy minerals 103 KLOE 
The excavation volume of energy minerals equals the 
production volume. We currently only compile statistics on 
natural gas and condensate. 

Earth & rock resources Million 
m3 

They refer to the production from earth and rock in rivers and 
lakes; earth and rock on the land; and earth & rock in the 
coastal regions and marines.  

Groundwater 102million 
m3 

Groundwater refers to water stored in underground water 
tables. 

R
eser-

voirs Effective capacity Million 
m3 

The effective reservoir capacity refers to the maximum 
reservoir capacity after the volume of the current idle water 
level has been deducted. 

R
ivers &

 
stream

s 

Runoff 102 
million m3 

River runoff = rainfall - evaporation - infiltration 

Forests 

Forest coverage rate % 

It refers to the rate of forest areas larger than 0.5 hectares with 
trees taller than 5 meters and a forest coverage rate of more 
than 10% or mature trees in forest areas that meet the 
aforementioned conditions. 
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indicators (4/7) 

Facets Indicators Unit Definitions 

Environm
ental quality of life 

A
ir 

Percentage of days of PSI>100 % 

The Pollutant Standards Index (PSI) 
is calculated from the concentration 
of the 5 main pollutants, including 
suspended particulates, sulfur 
dioxide, carbon monoxide, ozone, 
and nitrogen dioxide. A PSI of 
higher than 100 is harmful to human 
health. 

Percentage of days of AQI>100 % 

The Air Quality Index (AQI) refers 
to the sub-indexes calculated from a 
segmented linear function 
(imputation) that transforms the 7 
concentration values to a value 
0-500 for 6 main pollutants, 
including O3, PM2.5, PM10, CO, SO2, 
and NO2, based on the level of 
impact on human health. The 
maximum values of the sub-indexes 
on each day are adopted as the AQI 
indexes for the observation station 
each day to express the air quality. 
An AQI value of higher than 100 
indicates health impact on sensitive 
groups. 

Annual average concentration  The actual value measured at 
ambient air quality auto-monitoring 
stations and manual operation 
monitoring stations are compiled. 
Except for the arithmetic mean of 
the mean value of NMHC in the 
effective 6-9 hours per day during 
the year, the other annual mean 
values are the arithmetic mean of 
the valid days during the year. 

－Suspended particulates  
(PM2.5) 

mg / m3 

－Ozone (O3) ppb 

－Nitrogen dioxide (NO2) ppb 

－Sulfur dioxide (SO2) ppb 

－Carbon monoxide (CO) ppm 
－Non-methane hydrocarbon 

(NMHC) ppmC 

R
iver 

Percentage of unpolluted length of major 
rivers % 

It refers to lengths of major 
non-polluted rivers divided by total 
river length. 

Quality achievement rate  It refers to the rate where various 
monitored items meet water quality 
standards; it equals the number of 
instances where water quality 
standards are met divided by total 
effective monitoring instances 
multiplied by 100%. 

－Dissolved oxygen (DO) 

% 

－Biochemical oxygen  
demand (BOD) 

－Suspended solids (SS) 

－Ammonia nitrogen 
(NH3－N) 

R
eservoirs 

Eutrophication index  It refers to the Carlson's Trophic 
State Index (CTSI); CTSI<40 
indicates oligotrophication, 
40 CTSI 50 indicates 
mesoeutrophication, and CTSI>50 
indicates eutrophication. 

－Number of reservoirs  
in eutrophic state 

Reservoirs 
－Number of reservoirs  

in mesotrophic state 

－Number of reservoirs  
in oligotrophic state 
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Facets Indicators Unit Definitions 

Environm
ental quality of life 

C
oastal 

Qualified rate  
As a principle, all observation 
stations are located at least 4km 
from the estuaries; the ocean zones 
of the observation posts in the 
vicinity are classified. The water 
quality monitoring results (including 
the pH value, dissolved oxygen, 
cadmium, copper, lead, zinc, 
mercury, and other heavy metals) 
and the classifications and water 
quality standards of the ocean zones 
are used for singular comparison 
and statistics. 

－Dissolved oxygen (DO) 

% 
－PH 

－Heavy metals 

Soil &
 groundw

ater pollution 

Areas of pollution sites announced for 
regulatory listing 

103 Square 

meters 

The areas refers to the areas of 
limited-time improvement sites, 
control sites, remediation sites, or 
restricted groundwater usage zones 
announced as pollution sites for 
regulatory listing in the present year.  

Limited-time improvement sites 

Control sites 

Remediation sites 

Restricted groundwater usage zones 

Percentage of soil pollution areas for 
farmland to total farmland areas % 

It refers to soil pollution areas for 
farmland as a proportion of total 
farmland areas.  

O
thers 

Sewage treatment rate % 

It refers to the number of 
households serviced by sewage 
processing facilities (including 
public sewage, dedicated sewage, 
and sewage treatment facilities 
attached to buildings) as a 
proportion of the total number of 
households in the country. 

Qualified rate of drinking water (tap water) 
quality 

% 

Number of drinking water meeting 
quality standards / number of 
inspections 

Percentage of population served of water 
supply 

% 

It refers to the number of people 
with water supply as a proportion of 
total population in an administrative 
region. 
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indicators (6/7) 

Facets Indicators Unit Definitions 

Econom
ic opportunities and policy responses 

Environm
ental protection expenditures 

Structural ratio by executive agencies  Environmental protection expenditures 
are defined as expenditures from various 
activities for preventing, decreasing or 
eliminating pollution or hazards 
generated during the course of 
production and consumption, excluding 
expenditures for industrial safety; 
general daily environmental cleaning; 
ecological conservation; and the 
maintenance & management of natural 
resources. They can be classified based 
on the enforcing sectors and usage of 
expenditures. 

－Government sectors % 
－Industry sectors 

Structural ratio by purpose of expenditure  

－Pollution abatement & control  
expenditures 

% －Research & development 
  (R&D) 

－Others 

Environmental protection expenditures per 
capita 

1,000 NT$ 
It refers to the pollution prevention 
expenditures per capita per year. 

As a % of GDP % 
It refers to environmental protection 
expenditures as a proportion of nominal 
GDP. 

Pollution control 
expenditures 

Structural ratio of pollution abatement and 
control expenditures 

 This refers to the pollution prevention 
expenditures for air pollution, water 
pollution, waste, noise, vibration, and 
soil & groundwater pollution as a 
proportion of total pollution prevention 
expenditure. 

－Air pollution 

% 

－Water pollution 

－Solid waste 

－Noise 
－Soil & groundwater pollution 

Environm
ental paym

ents to the governm
ent 

Structural ratio by categories  
They refer to payments related to 
various environmental protection 
transactions paid to the government; 
they include environmental taxes, rent, 
fees, fines, and penalties. They can be 
divided into 4 categories including 
energy, transportation, pollution, and 
resources. 

－Energy category 

% 
 

－Transportation category 

－Pollution category 

－Resource category 

Ratio of energy tax to energy consumption 
Million 

NT$ 
/103KLOE  

The payment refers to fees paid to the 
government for the consumption of each 
unit of energy. 

Ratio of air pollution control fees to air 
pollution emissions 

Million 
NT$ 

/103M.T. 

The payment refers to fees paid to the 
government for the emission of each 
unit of air pollution. 

Ratio of municipal waste clearance and 
treatment fees to generation load 

Million 
NT$ 

/103M.T. 

The payment refers to fees paid to the 
government for the production of each 
unit of municipal waste. 

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

102 million 
NT$ 

These taxes (fees) refer to 
environmental tax paid to the 
government for the exploitation of 
natural resources, such as mineral right 
fees, mine royalty, and earth & rock 
permit usage fees. 

As a % of GDP % 

It refers to the environmental payments 
to the government as a proportion of 
nominal GDP. 
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Facets Indicators Unit Definitions 

Econom
ic opportunities and policy responses 

D
egradation  

Total 100 million NT$ The degradation of the quality of the 
environment is the estimated cost required 
for reducing the amount of hazardous 
pollution emitted into the environment or 
the amount in damage caused to human 
bodies, organisms, landscape, and the 
ecology for exposure to such pollution. 
There is currently no unified standard for 
assessing damages and we are unable to 
distinguish damage from those caused in 
the current period and previous periods. 
Therefore, the environmental quality 
degradation only includes the cost 
required for reducing emissions of 
pollutants. The depletion of natural 
resources refers to the decline in reserve 
when the usage of natural resources 
exceeds natural growth and 
replenishment. 

－Air 100 million NT$ 

－Water 100 million NT$ 

－Solid waste 100 million NT$ 

D
epletion  

Total 100 million NT$ 

－Minerals, earth and 

 rocks resources 
100 million NT$ 

－Groundwater 100 million NT$ 

G
reen G

D
P indicators 

Degradation & depletion  100 million NT$ 

GDP 100 million NT$ 

Gross Domestic Product (GDP) refers to 
the results of all production institutions or 
units within the territory of the country 
regardless of whether these producers are 
domestic or foreign operators. 

As a % of GDP  % 
It refers to degradation of environment 
quality and depletion of natural resources 
as a proportion of nominal GDP. 

Green GDP  100 million NT$ 
The green GDP refers to the nominal GDP 
minus degradation of environment quality 
and depletion of natural resources. 
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