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Development of Statistics for Environmental Protection  

 Expenditures and Revenues  

 

Ⅰ. Preface                                                  

Ⅱ. Development of Environmental Protection Expenditures and Revenues (EPER) in Korea  

    1. Environmental statistics before EPER                     

 2. Development process                                                    

Ⅲ. Results of development of EPER                                

Ⅳ. Future development of environmental-economic statistics        

 

The Bank of Korea (BOK) has developed environmental statistics, Environmental Protection 

Expenditures and Revenues (EPER) by improving the Pollution Abatement and Control 

Expenditure (PAC) statistics, which had been compiled and published annually since 1996 in 

accordance with the OECD guidelines.  

 

EPER is designed to improve international comparability and to solve the problem of double 

counting. It adopts wider boundaries for environmental protection activities than those of PAC. 

And it separates out a 'specialized producer' sector, mainly providing environmental protection 

services, from the government and business sectors. EPER statistics are required to be compiled 

separately according to both an abater principle and financing principle. The former requires the 

recording of all the environmental protection expenditures carried out directly by a particular 

sector. And the latter measures how much money a particular sector pays for its environmental 

protection activities.  

 

BOK compiled and published 2002 EPER in 2003 based on the OECD guidelines. To improve 

environmental statistics, BOK is currently undertaking a research on the Environmental 

Protection Expenditure Accounts (EPEA). After completing the development of EPEA, BOK will 

move to develop Environmental Input-Output Tables. In the final stage, BOK will compile Green 

GDP, an indicator of sustainable development, once the environmental asset accounts now under 

development by National Statistical Office and Ministry of Environment become available.  
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Ⅰ. Preface  

The OECD recognized at its cabinet meeting in 1989 that economic activities were closely related 

with environmental system, and decided to carry out a research program to integrate environmental 

systems and economic factors from the aspect of environmental economics. This should enable the 

implementation of environmental and economic policies in more systematic and effective ways. 

Since then, this topic has been discussed several times at OECD economic summits and at 

ministerial-level environment committees. As a result, it has been agreed that accounts of 

environmental activities needs to drawn up without delay, and that a database that supports the 

integration of environmental data should be developed as soon as possible. Since 1991, its Group on 

Environment and the Economic Policy Integration and the Group on Environmental Information 

and Outlook had jointly collected statistics on Pollution Abatement and Control Expenditure1 

(PAC) from member countries every two years. BOK started to compile the PAC of Korea from 

1995 when Korea was in the process of applying for a membership of the OECD. These statistics 

have since been regularly provided to OECD.  

 

Based upon the recent environmental data provided by member countries, OECD assesses their 

level of environmental soundness and performance, and compares each member's efforts to protect 

the environment. To make such comparison meaningful, OECD developed an internationally 

comparable questionnaire on the state of the environment, and provided it to its member countries. 

But several countries had already developed and compiled PAC statistics suitable for the 

assessment of their own environmental policy performances since the late 1970s, which was much 

earlier than when the OECD and the EU first asked their member countries to provide PAC. As 

PAC was developed independently by each country, its scope of environment activities and its 

methodologies differ, which made it inappropriate to compare across countries.  

 

 

To collect comparable statistics on PAC, the OECD and Eurostat developed a new questionnaire on 

the environment and recommended that member countries use it to compile PAC from 

1996.  Further, revised questionnaire was prepared jointly by the OECD and Eurostat in 2000-2001 

                                            

1 Pollution Abatement and Control Expenditure (PAC) refers to expenditure by economic entities such as 

government, business, households for the avoidance, reduction, or elimination of pollution. It is also 

broke down by environmental domains into air, water, wastes, soil, noise and vibration, etc.  
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to enhance international comparability and to alleviate the reporting burden of European countries. 

This new questionnaire was designed to compile EPER statistics. The protection of biodiversity and 

landscape, which was a reference item in the previous PAC questionnaire, was introduced as a basic 

item of environmental protection expenditure. Another change in the new questionnaire is that the 

'specialized producer' category is separated from the government and business sectors, and is 

classified as the independent sector. It mainly covers the prevision of environmental protection 

services such as wastewater or waste management services.  

 

EPER can be described as an expansion or improvement of the PAC. The boundaries of 

environmental protection activities are defined according to the Single European Statistical 

Classification of Environmental Protection Activities (CEPA). The CEPA, prepared by UN-ECE 

and Eurostat, was adopted by the Conference of European Statisticians, and revised in 2000.  In 

place of PAC, OECD recommends member countries use the revised questionnaire to compile 

EPER  
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Ⅱ. Development of EPER in Korea  

1. Environmental statistics before EPER 
 
In accordance with OECD recommendations, Korea had compiled annual PAC statistics since 1996, 

and provided them to OECD every other year. PAC statistics provide data on environmental 

protection expenditure by the government, businesses and households for the prevention, reduction, 

and elimination of pollution arising in the course of the production and consumption of goods and 

services.  

 

The information delivered by PAC was inadequate for the assessment and formulation of 

environmental policy. As a result, the OECD developed EPER statistics and recommended that 

member countries submit them in place of PAC. In view of the significant differences in coverage 

and classification principles between EPER and PAC, much extra works needed for the former; 

compilation including the gathering of data on the protection of biodiversity and landscape, 

protection against radiation, and research and development. The category of ‘Specialized producer’, 

mainly providing environmental protection services, is separated out from the main sectors of the 

economy in PAC. Data systematically classified by industry are needed for the following items; 

transfers to business from government, various environmental dues and fees imposed on business 

and households, and environmental protection activities that government has subcontracted to 

specialized enterprises.  

 

2. Development process  
 

A. Systematic classification of environmental protection activities  
 

For the data gathered to be accurate, the boundaries of environmental protection activities should be 

defined clearly for those who fill out the questionnaire. A thorough grasp of their boundaries helps 

avoid the possibility of some element of environmental protection activities being left out or certain 

expenditures having no relation with environmental protection activities, being included in the 

questionnaire. To collect more accurate data on the environmental protection expenditures of the 

public sector and the business sector, we examined CEPA and related domestic regulations, and 

classified environmental protection activities in detail by economic sector and industry. Then we 
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included them in the questionnaire, providing information with reference tables describing the 

definitions and classification system of environmental protection activities.  

 

B. Expansion of basic data.  
 

To compile EPER based on PAC, we have to examine the following basic data. And it was also 

necessary to collect additional data and to classify all the basic data by economic sector and 

industry, with manufacturing industry being broken down into sub-sectors.  

 

(1) Protection of ambient air and climate  
This item records all the expenditures related with activities to reduce the emission of;  

- Greenhouse gases such as dioxide, methane and nitrous oxide that are responsible for global 

warming.  

- Freon gas, which depletes the ozone layer  

- Ambient concentrations of pollutants.  

It also includes the extra cost of using of natural gas and other cleaner fuels that emit less pollutant.  

 

(2) Wastewater management  
This item includes expenditures related with activities to prevent the pollution of surface water by 

reducing the release of wastewater into inland surface water and seawater. It also includes 

management costs for septic tanks and additional expenditures for water-cooling equipment.  

 

(3) Waste management  
This item includes expenditures related with activities to prevent the generation of waste and to 

reduce its harmful effects on the environment. It includes composting and recycling activities for 

the purpose of environmental protection. It also includes expenditures on waste-collecting 

equipment and its management costs.  

 

(4) Protection and Restoration of soil, ground water and surface water  
This item includes expenditures related with the following activities;  

- to prevent pollutants from infiltrating into soil, groundwater and surface water, cleaning up of 

soils and water bodies,  

- to protect soil from erosion and other physical degradation as well as from salinization,  

- to dredge pollutants from bodies of water (rivers, lakes, estuaries, etc.),  

- to decontaminate and to clean up surface water polluted as the result of following accidents,  
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- to prevent farmland from salinization and to support agriculture and grazing practices that are less 

harmful to soil and water bodies.  

 

(5) Noise and vibration abatement  
This item includes expenditures related with activities seeking the control, reduction and abatement 

of industrial and transport noise and vibration. It also includes costs of exhaust systems, hoods and 

brakes fitted to industrial equipment and vehicles (buses, cars, trains, aircraft, and ships). Also 

covered are expenditures on the construction of sound barriers beside urban motor ways or railroads.  

 

(6) Protection of biodiversity and landscape  
This item includes expenditures related with activities aimed at the protection and rehabilitation of 

fauna and flora species, ecosystems and habitats as well as the protection and rehabilitation of 

natural and semi-natural landscapes. It also includes the costs of:  

- the conservation of fauna and flora species,  

- the restoring, rehabilitation and reshaping of damaged habitats(including the construction of 

highway and railway passages or bridges for animals, etc.),  

- imposing a ban on the exploitation, trade, etc. of specific animal and plant species,  

- the installation and management of fauna and flora conservation areas,  

- the restoration of bodies of water as aquatic habitats, and the purchase of land for the protection of 

species and habitats,  

- the restoration of river banks, and the protection of forests against forest fires.  

 

(7) Protection against radiation  
This item includes expenditures related with activities to reduce or eliminate the negative 

consequences of radiation emitted from any source. It includes the costs of construction of 

screening and the creation of buffer zones in order to protect ambient media. It also covers the costs 

of storage and disposal of high level radioactive waste as well as those of collecting and 

transporting it.  

 

(8) Research and development  

This includes expenditures related with research and development activities undertaken by 

government or non-government sectors. R&D activities embraces the analysis of:  

- the sources of pollution and the mechanisms of dispersion of pollutants,  

- pollutants’ effects on human beings, the species and the biosphere, and the reduction and 

elimination of all forms of pollution.  

It also includes the costs of equipment and instruments for pollution measurement and analysis.  
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(9) Environmental expenditure and revenues of specialized producer  
A specialized producer refers to an economic entity that mainly provides environmental protection 

services. In PAC, it falls in the categories of either government bodies or private enterprises. 

However, specialized producers are separated from the government and business sectors in EPER, 

and are classified in an independent category for the better analysis of environmental issues.  

 

The specialized producer sector records all the expenditure and revenues related with environmental 

protection services. To collect these data, we survey the costs of formulating environmental policy 

and the management activities of the Ministry of the Environment, the costs and revenues of 

disposal of waste and wastewater by local government and publicly owned enterprises. We also 

surveyed the costs and revenues of privately owned enterprises that mainly provide environmental 

protection services, and other environmental protection-related costs and revenues of enterprises 

that perform secondary environmental activities such as those classified under the International 

Standards of Industry Classification (ISIC) as recycling, etc.  

 

C. Improvement of questionnaire  
 

(1) Public sector  

Data source for the public sector are the account settlement books of central and local government. 

There are items which include both environmental protection expenditures and non-environmental 

protection expenditures. For these items, a special survey was done to separate the amount of 

environmental protection expenditure. On the other hand, to estimate the amount of expenditures on 

septic tanks and catalytic converters, we also made indirect estimation from the total expenditures 

provided by the Ministry of the Environment, the National Institute on Environmental Research, etc.  

 

(2) Business sector  

Even though every industrial subsector performs different environmental protection activities, these 

were not identified in the previous PAC business sector questionnaire. An improved questionnaire 

on expenditures was drawn up to reflect the characteristics of these individual industries. A 

questionnaire for construction industry was drawn up in a totally different way. To improve the 

quality of statistics, we have attached a reference table to the questionnaire showing which 

protection activities are performed by which industry.  
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D. Detailed breakdown of expenditures and revenues in public sector  
 
Korea limited data for business and households on dues and fees imposed under environmental 

regulations. Data on subsidies and transfers, related with environmental protection, to the business 

sectors were limited. Therefore, it was difficult to draw up EPER statistics as recommended by 

OECD. We have tried to classify all kinds of subsidies and transfers in detail by economic sector, 

environmental activity and industry in order to compile the EPER. Notably in public sector, 

transfers occur frequently and take various forms: among central authorities, between central 

government and local government, between large cities and city districts and between the 

government and publicly owned enterprises that mainly produce environmental protection goods 

and services. So we sought to do our best to avoid double counting.  
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Ⅲ. Results of development of EPER  

 

In 2003, Korea developed EPER for the year 2002 in accordance with the OECD guidelines. The 

system of environmental domains, economic sectors and items of expenditures and revenues are as 

follows;  

- Compared with PAC, environmental domains have been extended. PAC has five domains; 

ambient air and climate; wastewater management; waste management; protection and restoration 

of soil, ground water and surface water; noise and vibration abatement. EPER includes three 

more domains; biodiversity and landscape; protection against radiation; and research and 

development.  

- PAC has three economic sectors; the public sector, the business sector and the household sector. 

EPER adds one more economic sector: specialized producers of environmental service.  

- PAC has expenditure items only and these are classified into current and investment expenditures. 

EPER has both expenditure and revenue items. These are broken down into six categories: 

investment expenditures; internal current expenditures; receipts from by-products; subsidies and 

transfers; fees and purchases, and revenues.  

 

As a result, 2002 EPER covers expenditures in additional environmental domains such as the 

protection of biodiversity and landscapes apart from those included in PAC. And it also separates 

out specialized producer, and subdivided expenditures and revenues items helping to avoid double 

counting.  

 

OECD guidelines divide specialized producers into privately-owned producers and publicly-owned 

producers. But the 2002 EPER separated out only privately-owned producers. Therefore, the 

expenditures and revenues of publicly-owned producer remained included in the public sector. Also 

the guidelines recommend dividing the business sector into five industries: agriculture; mining; 

manufacturing; electricity·gas·water; and other business. It suggests that manufacturing industry be 

further subdivided at a more detailed level. Data on subsidies, dues and fees for the business sector 

were not available by industry level, and therefore, for the business sector, only total expenditures 

and revenues were estimated.  
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Environmental protection expenditures and revenues in 2002 

(in billion won) 

 

 Air 
Waste-
water 

Waste Soil Noise 
Land- 
scape 

Radi- 
ation 

R&D Others Total 

Investment 985.3 3,202.1 763.2 156.0 107.1 427.8 22.7 193.3 93.7 5,951.2 

Current expenditures 1,327.0 2,209.9 3,381.3 242.8 65.5 368.6 82.5 119.5 323.4 8,120.3 

Byproducts(-) 28.5 13.2 412.6 1.0 0.1 - - 0.1 7.1 462.7 

Abater expenditures(Ⅰ) 2,283.8 5,398.7 3,731.8 397.8 172.4 796.4 105.3 312.8 410.0 13,608.8 

Subsidies/transfers - - - 0.9 - 0.6 - - 2.4 3.8 

Fees/Purchases 46.3 1,456.0 2,429.5 17.5 3.1 26.9 20.6 0.3 21.3 4,021.5 

Revenues(-) 46.3 1,456.0 2,429.5 17.5 3.1 26.9 20.6 0.3 21.3 4,021.5 

Total 

Financing expenditures(Ⅱ) 2,283.8 5,398.7 3,731.8 398.6 172.4 796.9 105.3 312.8 412.4 13,612.7 

Investment 8.7 2,379.2 451.2 141.0 49.9 427.7 11.0 95.6 27.8 3,592.2 

Current expenditures 46.7 425.7 1,462.1 148.2 8.1 368.2 66.1 112.1 183.6 2,820.8 

Byproducts(-) - - 43.3 - - - - - - 43.3 

Abater expenditures(Ⅰ) 55.4 2,804.9 1,870.1 289.2 58.0 795.9 77.1 207.7 211.4 6,369.7 

Subsidies/transfers -287.1 -374.5 -59.2 -195.5 - -70.8 -134.5 - -112.9 -1,234.5 

Fees/Purchases 0.3 345.0 724.7 4.3 - 0.6 1.6 - 1.2 1,077.6 

Revenues(-) 0.3 731.8 560.1 7.6 - 26.3 18.6 - 7.0 1,351.7 

Public 
sector 

Financing expenditures(Ⅱ) -231.7 2,043.7 1,975.4 90.4 58.0 699.4 -74.3 207.7 92.6 4,861.2 

Investment 972.7 760.9 152.1 14.1 56.9 - 11.6 97.7 64.7 2,130.8 

Current expenditures 1,052.0 866.2 410.6 86.6 54.8 - 14.8 7.2 128.2 2,620.4 

Byproducts(-) 28.5 13.2 369.4 1.0 0.1 - - 0.1 7.1 419.4 

Abater expenditures(Ⅰ) 1,996.2 1,613.9 193.4 99.7 111.6 - 26.4 104.7 185.8 4,331.8 

Subsidies/transfers 209.5 374.5 59.2 101.0 - 71.3 134.5 - 115.4 1,065.3 

Fees/Purchases 39.1 721.5 1,140.6 13.0 3.0 - 18.9 0.3 19.8 1,956.3 

Revenues(-) - - - - - - - - - - 

Busi- 
ness sector 

Financing expenditures(Ⅱ) 2,244.8 2,709.9 1,393.2 213.7 114.7 71.3 179.8 105.1 321.0 7,353.4 

Investment - - - - - - - - - - 

Current expenditures 191.1 333.6 - - - - - - - 524.6 

Byproducts(-) - - - - - - - - - - 

Abater expenditures(Ⅰ) 191.1 333.6 - - - - - - - 524.6 

Subsidies/transfers 77.7 - - 95.4 - - - - - 173.0 

Fees/Purchases 5.7 371.6 518.1 - - 26.3 - - - 921.8 

Revenues(-) - - - - - - - - - - 

Private 
house-
holds 

Financing expenditures(Ⅱ) 274.4 705.2 518.1 95.4 - 26.3 - - - 1,619.4 

Investment 3.9 61.9 159.8 0.8 0.3 - 0.2 - 1.2 228.3 

Current expenditures 37.1 584.4 1,508.5 8.0 2.5 0.4 1.6 0.3 11.5 2,154.4 

Byproducts(-) - - - - - - - - - - 

Abater expenditures(Ⅰ) 41.1 646.4 1,668.4 8.8 2.8 0.5 1.8 0.3 12.7 2,382.7 

Subsidies/transfers - - - - - - - - - - 

Fees/Purchases 1.1 17.9 46.1 0.2 0.1 - - - 0.4 65.8 

Revenues(-) 46.0 724.2 1,869.4 9.9 3.1 0.5 2.0 0.3 14.3 2,669.8 

Special-
ized 

producer 

Financing expenditures(Ⅱ) -3.8 -60.0 -154.9 -0.8 -0.3 - -0.2 - -1.2 -221.3 
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Ⅳ. Future development of environmental-economic statistics  

 

Global efforts to maintain sustainable development have gathered pace in the recognition that 

preservation of the environment is essential to sustain economic development going on in the future. 

Sustainable development refers to development that meets the desires of present-day humanity 

without damaging environment and conditions for development by future generations. Namely, it 

sets out to preserve natural resources and the environment and to meet the present generation's 

desires within limits. Nowadays, it is becoming a primary factor which should be considered first of 

all in framing national policies in fields such as politics, the economy and society.  

 

Green GDP, to which attention is paid as a indicator of a country's sustainable development, is GDP 

exclusive of depletion of resources in the process of economy activities such as production, 

consumption, etc. and the costs of deterioration of environment owing to discharge of pollutants, etc. 

It is also called EDP (Environmentally - adjusted net Domestic Product). To estimate Green GDP, 

SEEA (System of Environmental and Economic Accounts), which helps to analyze interactions 

between the environment and the economy systematically, should be developed first of all.  

 

SEEA and its system of accounting were given specific form when UNSD published 'A handbook 

of Integrated Environmental and Economic Accounting' 1993 on the basis on the Earth summit in 

Rio de Janeiro at 1993. Because that is a satellite account of the national accounts, it is consistent 

with national accounts and connects material and monetary information concerning the environment 

with the economic information of national accounts. SEEA consists of EPEA (the Environmental 

Protection Expenditure Account), PFA (Physical Flow Account) and the Natural Asset Account.  

 

To develop the SEEA of Korea step by step by 2010, 'Environment and Economy Integration Team' 

was established. It consists of experts from the Bank of Korea, the Ministry of the Environment, 

Korea Environment Institute, Korea Forest Service, and Korea Maritime Institute. Currently, BOK 

is preparing a draft for compilation of EPEA. In the next stage, it compiles Environmental Input-

Output Tables, once the National Statistical Office and the Ministry of the Environment develop 

pollutant accounts and natural asset accounts. All those accounts and methods of monetary 

valuations are intended to be developed by 2010. Then, BOK could compile Green GDP every 5 

years using those environmental accounts and the current national accounts.  
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Once SEEA is available, we can obtain useful information on how much each industry contributes 

to the public welfare, because we will be able to calculate the net value added excluding the amount 

of deterioration of environment. This means that the environment is regarded as a factor of 

production like capital and labor. And SEEA helps us to analyze the relationship between natural 

resources and the state of the environment. It will also help formulate environmental policy by 

providing information on the relationship between the level of pollutants and economic activities. 

Therefore it seems that SEEA will contribute to the harmonization of environmental and economic 

policies.  

   

 


