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                Preface

            
            During its 20 years as an OECD member
                country, Korea has shared many good practices with its peers. It has championed
                green growth at the OECD, as well as establishing the Global Green Growth Institute
                and hosting the Green Climate Fund. This third OECD
                    Environmental Performance
                Review of Korea assesses the country’s progress
                in achieving its environmental policy objectives since the last review, carried out
                in 2006. 

            Korea has been one of the fastest growing
                OECD economies over the past decade, driven by a large export-oriented manufacturing
                sector. However, growth has come with high pollution and resource consumption. With
                increasing energy demand, greenhouse gas (GHG) emissions have risen significantly
                and air pollution remains a major health concern. Despite impressive improvement in
                wastewater treatment, diffuse pollution increasingly affects scarce water resources.
                Urbanisation and industrialisation are also putting considerable pressure on
                biodiversity. Environmental challenges are exacerbated by Korea’s population
                density, the highest in the OECD. Access to environmental goods and services and
                exposure to environmental risk vary significantly by region.

            To tackle these challenges, Korea has
                invested considerable effort in improving environmental management, for example by
                introducing strategic environmental assessment, reforming the environmental
                permitting system and strengthening air and water quality standards. Korea
                introduced the world’s second largest emission trading scheme and remains one of the
                most innovative countries in climate change mitigation technology. Yet, coal is set
                to remain a core part of the energy mix, and road transport continues to be
                supported as the dominant form of mobility. Energy prices and taxes do not reflect
                the environmental costs of energy production and use. The Review emphasises that Korea needs to align its energy and climate
                policies to reduce GHG emissions by 37% below business-as-usual levels by 2030, as
                pledged at the 21st Conference of the Parties to the United Nations Framework
                Convention on Climate Change in Paris. 

            Korea’s transition to a low-carbon economy
                is vital for its future prosperity. This is a core message of the Review, which provides 45 recommendations to help Korea
                pursue the implementation of green growth and strengthen environmental performance. 

            The Review pays special attention to waste and materials management and
                to environmental justice. Korea has a strong track record in waste management
                policies and boasts high waste recovery rates. The country was among the early
                adopters of extended producer responsibility, and has one of the world’s most
                advanced food waste policies. However, total waste generation has been closely
                linked with economic growth. Korea will need to focus on transitioning to a circular
                economy approach. The Framework Act on Resource Circulation, adopted in 2016, should
                help drive this forward. The Review recommends
                strengthening markets for secondary raw materials and recycled products, further
                promoting waste prevention, and better using data on waste and materials to support
                decision making.

            Korea has made progress in compensating
                victims of environmental damage, notably through new laws targeting asbestos victims
                and establishing strict liability to shift the burden of proof to polluters. It has
                a robust liability regime for soil contamination and could introduce an equivalent
                one to assign responsibility for past damage to water bodies and ecosystems. There
                is potential to improve public participation and access to information on
                environmental matters, as evidenced by the controversy surrounding certain
                high-profile development projects. The Review
                recommends introducing mechanisms for public involvement in the development of
                environmental permitting decisions, opening the environmental impact assessment
                process to the general public and non-government organisations, and broadening
                disclosure of records on environmental behaviour of economic entities.

            This Environmental
                    Performance Review is the result of a constructive policy dialogue
                between Korea and the countries participating in the OECD Working Party on
                Environmental Performance. The Korean experience provides valuable lessons for
                countries promoting greener and more sustainable growth. I am confident that this
                collaborative effort will be useful to tackle the many shared environmental
                challenges faced by other OECD member and partner countries.

            
                [image: graphic]
            

            Angel Gurría

            Secretary-General of the OECD

        

            
                Foreword

            
            The principal aim of the OECD Environmental
                Performance Review programme is to help member and selected partner countries
                improve their individual and collective performance in environmental management
                by:

            
                	
                    helping individual governments
                        assess progress in achieving their environmental goals

                

                	
                    promoting continuous policy
                        dialogue and peer learning

                

                	
                    stimulating greater accountability
                        from governments towards each other and public opinion.

                

            

            This report reviews Korea’s environmental
                performance since the previous review in 2006. Progress in achieving domestic
                objectives and international commitments provides the basis for assessing the
                country’s environmental performance. Such objectives and commitments may be broad
                aims, qualitative goals or quantitative targets. A distinction is made between
                intentions, actions and results. Assessment of environmental performance is also
                placed within the context of Korea’s historical environmental record, present state
                of the environment, physical endowment in natural resources, economic conditions and
                demographic trends.

            The OECD is indebted to the government of
                Korea for its co-operation in providing information, for the organisation of the
                review mission to Sejong and Seoul (4-8 April 2016), and for facilitating contacts
                both inside and outside government institutions.

            Thanks are also due to the representatives
                of the two examining countries, Reo Kawamura (Japan) and Cecilia Mattsson (Sweden),
                as well as Daniel E. Gogal (United States) for his comments on the chapter on
                environmental justice.

            The authors of this report were Anna
                Drutschinin, Justine Garrett, Jungah Kim, Myriam Linster, Eugene Mazur, Sarah
                Sentier and Frédérique Zegel from the OECD Environment Directorate. Nathalie
                Girouard and Frédérique Zegel provided oversight and guidance. Carla Bertuzzi
                provided statistical support, Jackie Maher provided editorial and administrative
                support and Rebecca Brite copy-edited the report. Preparation of this report also
                benefited from comments from Nils Axel Braathen, Jane Ellis and Xavier Leflaive from
                the OECD Environment Directorate, Randall Jones from the OECD Economics Department,
                and others members of the OECD Secretariat, including the OECD Centre for Tax Policy
                and Administration and the Development Co-operation Directorate. 

            The OECD Working Party on Environmental
                Performance discussed the draft Environmental Performance Review of Korea at its
                meeting on 8 November 2016 in Paris, and approved the Assessment and
                Recommendations.

        

            
                Reader’s guide

            
            
                
                    General notes

                
                
                    
                        Signs

                    
                    The following signs are used in
                        Figures and Tables:

                    . . : not available

                    – : nil or negligible

                    . : decimal point

                
                
                    
                        Country aggregates

                    
                    OECD Europe: This zone includes all
                        European member countries of the OECD, i.e. Austria, Belgium, the Czech
                        Republic, Denmark, Estonia, Finland, France, Germany, Greece, Hungary,
                        Iceland, Ireland, Italy, Latvia, Luxembourg, the Netherlands, Norway,
                        Poland, Portugal, the Slovak Republic, Slovenia, Spain, Sweden, Switzerland,
                        Turkey and the United Kingdom.

                    OECD: This zone includes all member
                        countries of the OECD, i.e.the countries of OECD Europe plus Australia,
                        Canada, Chile, Israel, Japan, Korea, Mexico, NewZealand and the
                        UnitedStates.

                    Country aggregates may include
                        Secretariat estimates.

                
                
                    
                        Currency

                    
                    Monetary unit: Korean won (KRW)

                    In 2015, USD1 = KRW 1 131

                    In 2014, USD1 = KRW 1 053

                
                
                    
                        Cut-off date

                    
                    This report is based on data
                        available up to September 2016 as well as some updated information available
                        up to November 2016.

                
                
                    
                        Disclaimer

                    
                    The statistical data for Israel are
                        supplied by and under the responsibility of the relevant Israeli
                        authorities. The use of such data by the OECD is without prejudice to the
                        status of the Golan Heights, East Jerusalem and Israeli settlements in the
                        West Bank under the terms of international law.

                    This document and any map included
                        herein are without prejudice to the status of or sovereignty over any
                        territory, to the delimitation of international frontiers and boundaries and
                        to the name of any territory, city or area.

                
            

        
Abbreviations and acronyms

                ADF

                        Advance Disposal Fee
                    



                
            
                Allbaro

                        Korea’s waste management
                            information system
                    



                
            
                BOD

                        Biochemical oxygen demand
                    



                
            
                CBD

                        Convention on Biological
                            Diversity
                    



                
            
                CH4

                        Methane
                    



                
            
                CO2

                        Carbon dioxide
                    



                
            
                CO2 eq

                        Carbon dioxide equivalent
                    



                
            
                COD

                        Chemical oxygen demand
                    



                
            
                DAC

                        OECD Development Assistance
                            Committee
                    



                
            
                DMC

                        Domestic material
                            consumption
                    



                
            
                DMZ

                        Demilitarized Zone
                    



                
            
                EEZ

                        Exclusive economic zone
                    



                
            
                EGSS

                        Environmental goods and
                            services sector
                    



                
            
                EIA

                        Environmental impact
                            assessment
                    



                
            
                EMS

                        Environmental management
                            system
                    



                
            
                ETS

                        Emissions Trading Scheme
                    



                
            
                GDP

                        Gross domestic product
                    



                
            
                GHG

                        Greenhouse gas
                    



                
            
                GGGI

                        Global Green Growth
                            Institute
                    



                
            
                GPP

                        Green public procurement
                    



                
            
                HFC

                        Hydrofluorocarbon
                    



                
            
                IEA

                        International Energy Agency
                    



                
            
                IUCN

                        International Union for
                            Conservation of Nature
                    



                
            
                KEI

                        Korea Environment Institute
                    



                
            
                KECO

                        Korea Environment
                            Corporation
                    



                
            
                KEITI

                        Korea Environmental Industry
                            and Technology Institute
                    



                
            
                KEPCO

                        Korea Electric Power
                            Corporation
                    



                
            
                KOICA

                        Korea International
                            Cooperation Agency
                    



                
            
                KEXIM

                        Export-Import Bank of Korea
                    



                
            
                KRW

                        Korean won
                    



                
            
                K-Water

                        Korea Water Resources
                            Corporation
                    



                
            
                LCGG Act

                        Framework Act on Low Carbon,
                            Green Growth
                    



                
            
                MAFRA

                        Ministry of Agriculture, Food
                            and Rural Affairs
                    



                
            
                MOE

                        Ministry of Environment
                    



                
            
                MOLEG

                        Ministry of Government
                            Legislation
                    



                
            
                MOLIT

                        Ministry of Land,
                            Infrastructure and Transport
                    



                
            
                MOSF

                        Ministry of Strategy and
                            Finance
                    



                
            
                MOTIE

                        Ministry of Trade, Industry and
                            Energy
                    



                
            
                MSIP

                        Ministry of Science, ICT and
                            Future Planning
                    



                
            
                Mtoe

                        Million tonnes of oil
                            equivalent
                    



                
            
                N2O

                        Nitrous oxide
                    



                
            
                NBSAP

                        National Biodiversity Strategy
                            and Action Plan
                    



                
            
                NGO

                        Non-government organisation
                    



                
            
                NMOG

                        Non-methane organic gases
                    



                
            
                NOx

                        Nitrogen oxides
                    



                
            
                NWMP

                        National Waste Management
                            Plan
                    



                
            
                ODA

                        Official development
                            assistance
                    



                
            
                PCGG

                        Presidential Committee on Green
                            Growth
                    



                
            
                PM10

                        Particulate matter smaller than
                            10 microns in diameter
                    



                
            
                PM2.5

                        Particulate matter smaller than
                            2.5 microns in diameter
                    



                
            
                PPP

                        Purchasing power parity
                    



                
            
                PRO

                        Producer Responsibility
                            Organisation
                    



                
            
                PRTR

                        Pollutant release and transfer
                            register
                    



                
            
                R&D

                        Research and development
                    



                
            
                RFID

                        Radio frequency
                            identification
                    



                
            
                RIA

                        Regulatory impact analysis
                    



                
            
                SEA

                        Strategic environmental
                            assessment
                    



                
            
                SMEs

                        Small and medium-sized
                            enterprises
                    



                
            
                SOx

                        Sulphur oxides
                    



                
            
                SRF

                        Solid refuse fuel
                    



                
            
                TEE

                        Transportation-Energy-Environment Tax
                    



                
            
                TMS

                        Target Management System
                    



                
            
                TPES

                        Total primary energy supply
                    



                
            
                TPLMS

                        Total Water Pollution Load
                            Management System
                    



                
            
                USD

                        United States dollar
                    



                
            
                VBWF

                        Volume-based waste fee
                    



                
            
                VOC

                        Volatile organic compound
                    



                
            
                WEEE

                        Waste electrical and electronic
                            equipment
                    



                
            

            
                	BASIC STATISTICS OF KOREA (2015 or latest available
                            year)*


                	
                    (OECD total values in parentheses)a

                

                
                    
                        
                        
                        
                        
                        
                        
                        
                            
                                	
                                    
                                        PEOPLE AND SOCIETY
                                    

                                
                            

                            
                                	
                                    Population
                                        (million)

                                
                                	
                                    50.6

                                
                                	
                                    (1 274)

                                
                                	
                                    Population
                                        density per km2

                                
                                	
                                    504.7

                                
                                	
                                    (35.1)

                                
                            

                            
                                	
                                    Share of
                                        population by type of region:

                                
                                	
                                    

                                
                                	
                                    

                                
                                	
                                    Population
                                        compound annual growth rate, latest 5 years

                                
                                	
                                    0.5

                                
                                	
                                    (0.6)

                                
                            

                            
                                	
                                     Predominantly urban (%)

                                
                                	
                                    69.6

                                
                                	
                                    (48.7)

                                
                                	
                                    Income
                                        inequality (Gini coefficient)

                                
                                	
                                    0.31

                                
                                	
                                    (0.32)

                                
                            

                            
                                	
                                     Intermediate (%)

                                
                                	
                                    13.1

                                
                                	
                                    (26.0)

                                
                                	
                                    Poverty rate
                                        (% of population with less than 50% med.income)

                                
                                	
                                    14.6

                                
                                	
                                    (11.3)

                                
                            

                            
                                	
                                     Rural
                                        (%)

                                
                                	
                                    17.2

                                
                                	
                                    (25.3)

                                
                                	
                                    Life
                                        expectancy

                                
                                	
                                    82.2

                                
                                	
                                    (80.6)

                                
                            

                            
                                	
                                    
                                        ECONOMY AND EXTERNAL
                                            ACCOUNTS
                                    

                                
                            

                            
                                	
                                    Total GDP
                                        (billion KRW)

                                
                                	
                                    1 485
                                        078

                                
                                	
                                    

                                
                                	
                                    Imports of
                                        goods and services (% of GDP)

                                
                                	
                                    38.9

                                
                                	
                                    (29.2)

                                
                            

                            
                                	
                                    Total GDP
                                        (billion USD current PPPs)

                                
                                	
                                    1 749

                                
                                	
                                    (51 165)

                                
                                	
                                    Main exports
                                        (% of total merchandise exports)

                                
                                	
                                    

                                
                                	
                                    

                                
                            

                            
                                	
                                     GDP
                                        compound annual real growth rate, latest 5 years

                                
                                	
                                    3.0

                                
                                	
                                    (1.9)

                                
                                	
                                    Electrical
                                        machinery and equipment and parts thereof

                                
                                	
                                    26.3

                                
                                	
                                    

                                
                            

                            
                                	
                                     GDP per
                                        capita (1 000 USD current PPPs)

                                
                                	
                                    34.5

                                
                                	
                                    (40.1)

                                
                                	
                                    Vehicles
                                        other than railway or tramway rolling stock, and parts and
                                        accessories thereof

                                
                                	
                                    13.1

                                
                                	
                                    

                                
                            

                            
                                	
                                    Value added
                                        shares (%)

                                
                                	
                                    

                                
                                	
                                    

                                
                                	
                                    Nuclear
                                        reactors, boilers, machinery and mechanical appliances;
                                        parts thereof

                                
                                	
                                    11.8

                                
                                	
                                    

                                
                            

                            
                                	
                                     Agriculture

                                
                                	
                                    2.1

                                
                                	
                                    (1.7)

                                
                                	
                                    Main imports
                                        (% of total merchandise imports)

                                
                                	
                                    

                                
                                	
                                    

                                
                            

                            
                                	
                                     Industry
                                        including construction

                                
                                	
                                    34.9

                                
                                	
                                    (23.1)

                                
                                	
                                    Mineral
                                        fuels, mineral oils and products of their distillation;
                                        bituminous substances; mineral waxes

                                
                                	
                                    23.7

                                
                                	
                                    

                                
                            

                            
                                	
                                     Services

                                
                                	
                                    63.0

                                
                                	
                                    (75.2)

                                
                                	
                                    Electrical
                                        machinery and equipment and parts thereof

                                
                                	
                                    17.8

                                
                                	
                                    

                                
                            

                            
                                	
                                    Exports of
                                        goods and services (% of GDP)

                                
                                	
                                    45.9

                                
                                	
                                    (29.0)

                                
                                	
                                    Nuclear
                                        reactors, boilers, machinery and mechanical appliances;
                                        parts thereof

                                
                                	
                                    10.6

                                
                                	
                                    

                                
                            

                            
                                	
                                    
                                        GENERAL GOVERNMENT
                                    

                                    as
                                        percentage of GDP

                                
                            

                            
                                	
                                    Expenditure

                                
                                	
                                    32.0

                                
                                	
                                    (44.4)

                                
                                	
                                    Education
                                        expenditure

                                
                                	
                                    5.2

                                
                                	
                                    (5.4)

                                
                            

                            
                                	
                                    Revenue

                                
                                	
                                    33.2

                                
                                	
                                    (42.4)

                                
                                	
                                    Health
                                        expenditure

                                
                                	
                                    3.9

                                
                                	
                                    (6.5)

                                
                            

                            
                                	
                                    Gross
                                        financial debt

                                
                                	
                                    43.7

                                
                                	
                                    (86.5)

                                
                                	
                                    Environment
                                        protection expenditure

                                
                                	
                                    0.8

                                
                                	
                                    (0.8)

                                
                            

                            
                                	
                                    Fiscal
                                        balance

                                
                                	
                                    1.3

                                
                                	
                                    -(2.0)

                                
                                	
                                    Environmental taxes: (% of GDP)

                                
                                	
                                    2.5

                                
                                	
                                    (1.6)

                                
                            

                            
                                	
                                    

                                
                                	
                                    

                                
                                	
                                    

                                
                                	
                                    (% of total
                                        tax revenue)

                                
                                	
                                    10.3

                                
                                	
                                    (5.1)

                                
                            

                            
                                	
                                    
                                        LABOUR MARKET, SKILLS AND
                                            INNOVATION
                                    

                                
                            

                            
                                	
                                    Unemployment rate (% of civilian labour force)

                                
                                	
                                    3.5

                                
                                	
                                    (7.9)

                                
                                	
                                    Patent
                                        applications in environment-related technologies (% of all
                                        technologies, average of latest 3 years)b

                                
                                	
                                    11.0

                                
                                	
                                    (12.0)

                                
                            

                            
                                	
                                    Tertiary
                                        educational attainment of 25- to 64-year-olds (%)

                                
                                	
                                    44.6

                                
                                	
                                    (34.5)

                                
                                	
                                     Environmental management

                                
                                	
                                    2.5

                                
                                	
                                    (4.5)

                                
                            

                            
                                	
                                    Gross
                                        expenditure on R&D (% of GDP)

                                
                                	
                                    4.3

                                
                                	
                                    (2.4)

                                
                                	
                                     Water-related adaptation technologies

                                
                                	
                                    0.1

                                
                                	
                                    (0.4)

                                
                            

                            
                                	
                                    

                                
                                	
                                    

                                
                                	
                                    

                                
                                	
                                     Climate
                                        change mitigation technologies

                                
                                	
                                    9.7

                                
                                	
                                    (9.8)

                                
                            

                            
                                	
                                    
                                        ENVIRONMENT
                                    

                                
                            

                            
                                	
                                    Energy
                                        intensity: TPES per capita (toe/cap.)

                                
                                	
                                    5.5

                                
                                	
                                    (4.1)

                                
                                	
                                    Road
                                        vehicle stock (veh./100 inhabitants)

                                
                                	
                                    39.9

                                
                                	
                                    (58.9)

                                
                            

                            
                                	
                                    TPES per
                                        GDP (toe/1 000 USD, 2010 PPPs)

                                
                                	
                                    0.16

                                
                                	
                                    (0.11)

                                
                                	
                                    Water
                                        stress (abstraction as % of available resources)

                                
                                	
                                    

                                
                                	
                                    (9.7)

                                
                            

                            
                                	
                                    Renewables
                                        (% of TPES)

                                
                                	
                                    1.5

                                
                                	
                                    (9.6)

                                
                                	
                                    Water
                                        abstraction per capita (m3/cap./year)

                                
                                	
                                    

                                
                                	
                                    (819)

                                
                            

                            
                                	
                                    Carbon
                                        intensity (energy-related CO2):

                                
                                	
                                    

                                
                                	
                                    

                                
                                	
                                    Municipal
                                        waste per capita (kg/capita)

                                
                                	
                                    361

                                
                                	
                                    (516)

                                
                            

                            
                                	
                                    per capita
                                        (t/cap.)

                                
                                	
                                    11.2

                                
                                	
                                    (9.4)

                                
                                	
                                    Material
                                        productivity (USD, 2010 PPPs/DMC, kg)

                                
                                	
                                    2.2

                                
                                	
                                    (1.7)

                                
                            

                            
                                	
                                    per GDP
                                        (t/1 000 USD, 2010 PPPs)

                                
                                	
                                    0.33

                                
                                	
                                    (0.26)

                                
                                	
                                    Land area
                                        (1 000 km2)

                                
                                	
                                     97

                                
                                	
                                    (34
                                        341)

                                
                            

                            
                                	
                                    GHG
                                            intensityc

                                
                                	
                                    

                                
                                	
                                    

                                
                                	
                                     % of
                                        arable land and permanent crops

                                
                                	
                                    17.6

                                
                                	
                                    (12.1)

                                
                            

                            
                                	
                                    per capita
                                        (t/cap.)

                                
                                	
                                    13.8

                                
                                	
                                    (12.4)

                                
                                	
                                     % of
                                        permanent meadows and pastures

                                
                                	
                                    0.6

                                
                                	
                                    (23.2)

                                
                            

                            
                                	
                                    per GDP
                                        (t/1 000 USD, 2010 PPPs)

                                
                                	
                                    0.42

                                
                                	
                                    (0.34)

                                
                                	
                                     % of
                                        forest area

                                
                                	
                                    63.6

                                
                                	
                                    (31.2)

                                
                            

                            
                                	
                                    Mean
                                        population exposure to air pollution (PM2.5),
                                        μg/m3

                                
                                	
                                    28.8

                                
                                	
                                    (14.0)

                                
                                	
                                     % of other
                                        land (built-up and other land)

                                
                                	
                                    18.2

                                
                                	
                                    (33.5)

                                
                            

                        
                    
                
                	
                    * Values earlier than 2010 are
                        not taken into consideration. 

                

                	
                    a. Where the OECD aggregate is
                        not provided in the source database, a simple OECD average of the latest
                        available data is calculated where data exist for a significant number of
                        countries.

                

                	
                    b. Higher-value inventions that
                        have sought patent protection in at least two jurisdictions. Average of
                        latest three years. 

                

                	
                    c. Excluding emissions/removals
                        from land use, land-use change and forestry. 

                

                	
                    Source: Calculations based on data
                        extracted from databases of the OECD, IEA, Eurostat.

                

            


        

            
                Executive summary

            
            
                
                    Economic growth has come with high pollution and
                        resource consumption

                
                Korea has been one of the fastest
                    growing OECD economies over the past decade, driven by a large export-oriented
                    manufacturing sector. However, this growth
                    has come with high pollution and resource consumption. Although greenhouse gas
                    emissions (GHG) have risen less quickly than GDP since 2000, they grew faster
                    than in most other OECD countries and Korea became the fifth largest GHG emitter
                    in the OECD. Its energy mix is dominated by fossil fuels and the share of
                    renewables is the lowest in the OECD. Emissions of many air pollutants have been
                    decoupled from economic growth but exposure to fine particulate matter
                    (PM2.5) is severe and the number of premature deaths caused by
                    outdoor air pollution is projected to almost triple by 2060. Infrastructure
                    development is putting considerable pressure on ecosystems and well-being varies
                    widely between regions. Environmental challenges are exacerbated by the
                    population density, which is the highest in the OECD.

            

            
                
                    Korea needs to strengthen political commitment to green
                        growth

                
                Korea has set up an exemplary policy
                    framework for green growth, including a national strategy in 2009 with five-year
                    implementation plans and the Framework Act on Low Carbon, Green Growth in 2010.
                    It has also championed green growth at the OECD and beyond, establishing the
                    Global Green Growth Institute and by hosting the Green Climate Fund. Increased
                    public expenditure on infrastructure has extended access to water and
                    sanitation. High research and development budgets for energy have made Korea one
                    of the world’s most innovative countries in climate change mitigation
                    technology. It has also made progress in using pricing instruments, introducing
                    a tax on bituminous coal used for power generation in 2014 and launching the
                    world’s second largest emission trading scheme in 2015.

                However, green growth is no longer the
                    top political priority with the paradigm shifting to “creative economy”. Korea’s
                    2015 commitment to reduce GHG emissions by 37% below business-as-usual levels by
                    2030 delays emission reduction efforts vis-à-vis the 2020 target (-30%) it had
                    previously set. Korea needs to align its energy, transport and climate policies:
                    current energy plans do not entail a substantial change in the share of coal in
                    the energy mix and road transport continues to be supported as the dominant form
                    of mobility. Low, regulated electricity prices hamper efforts to reduce energy
                    demand and act as a barrier to renewables. Furthermore, Korea provides
                    substantial subsidies to fossil fuels, both at home and abroad. It should adjust
                    energy prices and taxes to better reflect environmental externalities and phase
                    out fossil fuel subsidies to achieve tangible GHG emission reduction and deploy
                    low-carbon markets and innovations.

            

            
                
                    Progress has been made in environmental management but
                        cross-government co-ordination should be enhanced

                
                Korea has made significant progress
                    related to the introduction of strategic environmental assessment (SEA), ongoing
                    environmental permitting reform in line with international best practices,
                    increased detection of non-compliance and strengthening of air emission and
                    water quality and effluent standards. Room for improvement remains, however.
                    While systems of environmental impact assessment (EIA) and SEA have been
                    broadened, SEA does not cover sector policies or a significant share of local
                    land use plans, raising concerns about uncontrolled development in
                    environmentally sensitive areas. Industrial facilities are subject to EIA based
                    on site size rather than environmental impact. Compliance monitoring could be
                    made more efficient by focusing inspections on higher-risk facilities.

                Many environmental responsibilities
                    have been transferred to subnational governments, which do not always have
                    adequate capacity or financial resources for these tasks. Consequently it has
                    sometimes been necessary to reverse the devolution process, as in the case of
                    chemical safety. Furthermore, local authorities’ political emphasis on economic
                    growth is sometimes at the expense of environmental protection, contributing to
                    a policy implementation gap at subnational level. Inter-ministerial
                    co-ordination could be substantially improved, in particular to adopt an
                    integrated approach to water resource management.

            

            
                
                    A strong performer in waste management, Korea is now
                        pursuing a circular economy approach

                
                Korea has a very good track record in
                    integrated waste management. It has a well-developed policy framework, was among
                    the early adopters of extended producer responsibility and has one of the
                    world’s most advanced food waste policies. Over the past decade, material
                    consumption and municipal waste generation have been relatively decoupled from
                    economic growth, thanks in particular to the extension of the volume-based waste
                    fee system for collection of mixed household waste to the whole country. More
                    than 80% of all waste generated is recovered, and recycling rates are higher
                    than in many other OECD countries.

                However, total waste generation is
                    still rising in line with GDP, underlining the need to further promote waste
                    prevention. A certain amount of waste electrical and electronic equipment
                    escapes the official recycling system through the large informal sector, which
                    would benefit from progressive integration into the formal system. Recycling
                    markets suffer from a general mistrust of the quality of recycled products and
                    from low oil and raw materials prices. Material flow analysis should be
                    encouraged to monitor progress in improving resource productivity. Additional
                    efforts are needed to move towards a circular economy and further develop
                    policies that consider all stages of material value chains. The Framework Act on
                    Resource Circulation, adopted in 2016, should help drive this forward.

            

            
                
                    The liability regime has improved but progress is
                        needed in environmental democracy and equity

                
                Responding to a sharp increase in
                    chemical incidents, Korea has made remarkable progress in strengthening its
                    liability regime for compensating environmental damage to health, property and
                    welfare. Victims’ claims have been facilitated by the Asbestos Injury Relief Act
                    (2011) and the establishment of strict liability (since 2016), which shifts the
                    burden of proof from victims to polluters. The government has also strengthened
                    chemical safety regulations. Concerning damage to the environment, the liability
                    regime for soil contamination is robust and targeted at environmental
                    remediation. It could serve as an example for assigning responsibility for past
                    damage to water bodies and ecosystems.

                There is potential to improve public
                    participation and access to information on environmental matters, as illustrated
                    by controversy over some high-profile development projects. While non-government
                    organisations are involved in strategic policy planning, there is no public
                    participation in environmental permitting, and public engagement in EIA remains
                    limited to local residents. Despite growing disclosure of environmental
                    information, some remains classified to protect private economic interests.
                    Access to justice could also be improved; the public has limited rights to
                    challenge environment-related decisions and the alternative dispute resolution
                    system, while successful at handing individual disputes, is not adapted to
                    addressing major environmental conflicts.

                Access to environmental goods and
                    services varies significantly between and within regions. Water supply services
                    in rural areas are more expensive and of poorer quality than in urban areas,
                    although infrastructure upgrade has helped narrow the gap. However, further
                    expanding national waterworks may not be the most cost-effective solution and
                    small-scale alternatives could be better taken into account. While cost-recovery
                    rates have been declining, the pricing policies for water supply and sanitation
                    services should be assessed to ensure the financial sustainability of the sector
                    and equitable access to these services. Exposure to environmental harm also
                    varies. Korea has made progress in, and should further expand, analysis of
                    environmental health issues to ensure effective follow-up of identified
                    risks.

            

        

                Assessment and recommendations1


            
                The Assessment and Recommendations
                    present the main findings of the Environmental Performance Review of Korea and
                    set forth 45 recommendations to help Korea make further progress towards its
                    environmental policy objectives and international commitments. The OECD Working
                    Party on Environmental Performance reviewed and approved the Assessment and
                    Recommendations at its meeting on 8 November 2016. Actions taken to implement
                    selected recommendations from the 2006 OECD Environmental Performance Review are
                    summarised in the annex to the Assessment and Recommendations.

            

            
                
                    
1. Environmental performance: trends and recent
                        developments

                
                Korea, the eighth largest OECD economy,
                    has few natural resources. It has been one of the fastest growing OECD economies
                    over the past decade, although its traditional growth model, based on
                    manufactured exports produced by large firms affiliated with chaebols (conglomerates), has become less effective
                    (OECD, 2016a). However, growth has come with high pollution and resource
                    consumption. Population density is the highest in the OECD, exacerbating
                    environmental challenges. Labour productivity is low, even though Korea has
                    excellent levels of education and skills. Moreover, it lies below the OECD
                    average in terms of work-life balance and health.

                
                    
                        Transition to a low-carbon and energy-efficient
                            economy

                    
                    Korea is the fifth largest
                        greenhouse gas (GHG) emitter in the OECD. It is also one of the few member
                        countries that is a net exporter of CO2 emissions, due to its
                        carbon-intensive, export-oriented economy (OECD, 2015a). While it has
                        experienced the second highest growth in GHG emissions among OECD countries
                        since 2000, emissions have been relatively decoupled from economic growth
                            (Figure 1). Although Korea’s target to reduce GHG emissions by
                            37%2 below business-as-usual (BAU) levels by 2030 is demanding in terms
                        of reducing emission intensity, it implies a modest decline in emissions by
                        international comparison (Climate Action Tracker, 2015; BNEF, 2015).
                        Moreover, it represents a postponement of the 2020 target (30% below BAU
                        levels) Korea had previously set. Even so, Korea’s current policy mix is
                        unlikely to be sufficient to achieve its target (PBL, 2015); tightening the
                        new Emissions Trading Scheme, reforming energy taxation and electricity
                        pricing, developing renewable energy sources and strengthening energy demand
                        management will be essential to change the emission trajectory to reach
                        Korea’s climate goal. Korea is more vulnerable to climate change than many
                        OECD countries (University of Notre Dame, 2014). The country therefore needs
                        to continue pursuing adaptation measures in parallel with GHG emission
                        reductions to face expected challenges such as rising precipitation and sea
                        levels, more frequent extreme weather and declining agricultural
                        production.

                    
                        
                            
Figure 1. Selected environmental performance
                                indicators
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                    Korea’s energy mix is dominated by
                        fossil fuels, which accounted for 82% of the total primary energy supply
                        (TPES) in 2015, just above the OECD average. As the country is highly
                        dependent on imports, energy security is a constant concern. Although oil is
                        still the largest contributor to energy supply, there has been a shift to
                        natural gas and coal, which have benefited from favourable prices and
                        government subsidies. Unfortunately, current energy plans do not foresee a
                        substantial change in the share of coal in the energy mix, and as energy
                        demand continues to rise, so will the number of coal-fired power plants.
                        While new plants have high efficiency and meet stringent air emission
                        standards, and existing plants are being retrofitted, ongoing large-scale
                        carbon capture and storage demonstration projects should be encouraged to
                        curb GHG emissions. The share of nuclear power in TPES has remained broadly
                        stable at around 16%, with plans to increase this share scaled back due to a
                        public confidence crisis following the Fukushima accident in Japan in 2011
                        and unresolved domestic storage issues (Figure 1).

                    Korea’s share of renewables in the
                        energy mix remains the lowest in the OECD and the country has fallen short
                        of its intermediate renewables targets. With its mountainous topography,
                        contested and militarised waters and high population density, it may face
                        greater challenges to renewable energy development than other countries, yet
                        there remain opportunities to exploit. The government is pushing for wind
                        and solar photovoltaic power to become core pillars of Korea’s new and
                        renewable energy mix, and is also promoting strong growth in solar thermal
                        and geothermal energy (Invest Korea, 2015). However, efforts in both support
                        for renewables and energy demand management need to be significantly scaled
                        up if the country is to meet its long-term target of 11% renewables in TPES
                        by 2035, already pushed back from 2030 (Figure 1).

                    Korea recently shifted the focus of
                        its energy policy from augmenting supply to curbing demand, a welcome move
                        which will be essential to tackle rising air pollution and GHG emissions.
                        Total final energy consumption increased by 34% over 2000-14. Nevertheless,
                        energy intensity, which is above the OECD average per unit of GDP and per
                        capita, is declining. Unlike in most OECD countries, industry is the largest
                        energy consumer, followed by transport, which is dominated by roads (IEA,
                        2016a).

                    Air pollution is a major health
                        concern, with exposure to fine particulate matter (PM2.5) and
                        ground level ozone being particularly severe. It is estimated that the
                        number of premature deaths caused by air pollution rose by 29% between 2005
                        and 2013, and the number is projected to almost triple by 2060, due partly
                        to an increasing and ageing population and to urbanisation (IHME, 2015;
                        OECD, 2016b). This places Korea among the countries most affected by air
                        pollution (Figure 1). In a welcome move, the government recently made the
                        issue a national priority and announced a KRW 5 trillion (USD 4.4 billion)
                        dedicated budget. Industry is the largest emitter of many pollutants and the
                        sector’s PM10 emissions have nearly quadrupled since 2000 due to
                        extensive use of fossil fuels for industrial processes and combustion. Road
                        transport is the largest source of NOx and CO emissions (OECD,
                        2016c). Transboundary particles exacerbate Korea’s PM concentrations,
                        especially fine particulates from China’s industrial sites and yellow dust
                        from deserts in China and Mongolia, although the share of imported air
                        pollution is not precisely known. Korea actively participates in regional
                        dialogue and co-operation to monitor and mitigate these pollutants.

                    Korea’s efforts to tackle air
                        pollution have borne fruit: emissions of all major air pollutants but
                        PM10 have been decoupled from economic growth (OECD, 2016c).
                        PM10 and lead concentration levels have decreased whereas ground
                        level ozone pollution has increased. Planning has been strengthened through
                        the first and second Comprehensive Plans for Air Quality Improvement
                        (2006-15 and 2016-24) at national level and the first and second Seoul
                        Metropolitan Air Quality Improvement Plans (2005-14 and 2015-24), even
                        though emission reduction objectives for NOx and VOCs were not
                        achieved. Emission standards for fuel and vehicles have been tightened,
                        bringing them into line with US standards for petrol and EU standards for
                        diesel. In response to studies showing the real-world NOx
                        emission performance of Euro 5 and 6 vehicles to be far poorer than
                        test-cycle measurements (Carslaw et al., 2011; Franco et al., 2014), in 2016
                        Korea introduced real-driving emission standards on top of existing
                        in-laboratory standards (MOE, 2016a). An innovative air pollutant emission
                        cap management system introduced in the Seoul Metropolitan Area in 2008 has
                        reduced NOx and SOx emissions. Successful “transit
                        mall districts” have been introduced in some major city centres, which only
                        give access to public transport, bicycles and pedestrians, but stakeholder
                        opposition has hindered the development of low emission zones.

                
                
                    
                        Transition to efficient resource
                            management

                    
                    Korea is a resource-intensive
                        economy due to the predominance of heavy industry (electronics, automotive,
                        shipbuilding, chemical, iron and steel, cement) and a dynamic construction
                        sector. Nonetheless, domestic material consumption has been relatively
                        decoupled from economic growth, meaning that material productivity has
                        improved. Korea is almost entirely dependent on imports for fossil fuels,
                        metals and wood, while construction minerals are available domestically.

                    Total waste generation has been
                        closely linked with economic growth, driven by the construction sector,
                        while municipal waste generation remained relatively flat over the review
                        period. Municipal waste management has shifted markedly away from landfill.
                        Materials recovery rose from 41% in 2000 to 59% in 2014 (compared with the
                        OECD average of 34%), thanks in part to Korea’s volume-based waste fee
                        system, which imposes charges that are proportional to the amount of
                        non-recyclable waste generated (OECD, 2016c).

                    Korea’s farming model is highly
                        intensive, with negative ramifications for biodiversity and pollution.
                        Despite a decrease in the surface area dedicated to agriculture, total
                        production remained stable over the review period, with livestock production
                        growing. The intensity of commercial fertiliser and pesticide use is among
                        the highest in the OECD, and livestock density is the second highest after
                        the Netherlands. Nevertheless, the nitrogen and phosphorus balances have
                        decreased since 2000 (FAO, 2016). Organic farming represented 1.5% of
                        agricultural land in 2012, compared with the OECD average of 2.2%.

                
                
                    
                        Management of natural assets

                    
                    Korea is among the few OECD
                        countries under medium-high water stress. However, information on freshwater
                        resources and abstractions is fragmented and infrequently updated. The
                        concentration of the rainy season from June to September, with large
                        variation by year and by region, poses a major challenge for water
                        management. Steep topography and rapid urbanisation exacerbate the
                        consequences of frequent flooding and drought caused by rainfall patterns.
                        The country comes close to meeting its water quality target for river
                        sections but additional efforts are needed to achieve its targets for lakes
                        (MOE, 2016a). Many Korean lakes are artificially created by dam construction
                        and are used as agricultural reservoirs, leaving them highly vulnerable to
                        eutrophication as they have a lower self-purification capacity than rivers
                        and nutrients can easily accumulate. The predominant type of water pollution
                        has shifted from point-source to diffuse pollution, as the share of treated
                        wastewater has improved and livestock production has increased substantially
                        (MOE, 2015).

                    Korea possesses a wide variety of
                        terrestrial, coastal, marine and island ecosystems due to its climate, with
                        four distinct seasons, and topography characterised by mountains, forests,
                        long coastlines and islands. However, rapid urbanisation and
                        industrialisation are putting considerable pressure on biodiversity and
                        ecosystems, destroying and fragmenting habitats. Built-up areas have
                        expanded by 51% since 2002, far above the population growth rate of 6%
                            (Figure 1), reflecting government efforts to reduce the
                        concentration in the Seoul Metropolitan Area, home to nearly half the
                        nation’s population. The government is proposing a law to allow greater
                        tourism infrastructure development in some mountain conservation areas,
                        which will increase the pressure on biodiversity. Although natural parks,
                        wetland protected areas and ecologically sensitive areas are excluded in the
                        proposed law, stringent impact assessment of development projects should be
                        ensured to minimise environmental impact and prevent biodiversity loss.

                    Korea has invested considerable
                        effort into strengthening and streamlining its legal and planning framework
                        dedicated to managing biodiversity. These efforts have borne fruit: for
                        example, by 2015 Korea had successfully restored over 60 endangered species,
                        including the Asiatic black bear and the Sobaeskan red fox. Following a wave
                        of laws and plans for areas such as forests, wildlife reserves, natural
                        parks and marine ecosystems, the 2012 Act on the Conservation and Use of
                        Biodiversity was established to streamline and better organise biodiversity
                        management. Korea has also strengthened its institutional and information
                        network by establishing research institutes, such as the National Institute
                        of Biological Resources in 2007 and the National Institute of Ecology in
                        2013, to build a more comprehensive understanding of its biodiversity and to
                        strengthen human capacity in this field. However, the proliferation of
                        institutions can come with co-ordination and coherency challenges that
                        should be borne in mind as the government chooses between creating new
                        institutions and strengthening or integrating existing ones. Korea has
                        expanded its terrestrial and marine protected areas, most recently through
                        the designation of the Mudeungsan (2014) and Taebaeksan (2016) national
                        parks, but has not yet reached international targets for protected areas as
                        a proportion of total land and marine area (Figure 1).

                    
                        
                            
                                Recommendations on climate change, air
                                    management and environmental information

                            
                            
                                
                                    Climate change

                                
                                
                                    	
                                        Formulate a
                                            sector-by-sector roadmap with emission reduction goals
                                            and detailed measures to implement the 2030 GHG emission
                                            reduction target. Set intermediate steps to track
                                            progress towards the targeted path and adjust measures
                                            if necessary.

                                    

                                    	
                                        Revise energy
                                            plans to ensure they are consistent with fulfilment of
                                            international climate change commitments.

                                    

                                

                            
                            
                                
                                    Air quality management

                                
                                
                                    	
                                        Consider
                                            introducing air pollutant emission cap management
                                            systems in areas with large industrial complexes outside
                                            the Seoul Metropolitan Area; continue tightening
                                            SOx and NOx emissions caps in the
                                            Seoul Metropolitan Area.

                                    

                                    	
                                        Strengthen
                                            vehicle emission standards, narrowing the gap between
                                            testing conditions and on-road results.

                                    

                                    	
                                        Pursue efforts
                                            to introduce low emission zones in areas affected by
                                            severe air pollution.

                                    

                                    	
                                        Pursue regional
                                            co-operation to tackle transboundary air pollution.

                                    

                                

                            
                            
                                
                                    Environmental information

                                
                                
                                    	
                                        Strengthen
                                            efforts to establish a comprehensive and coherent water
                                            information system to better support national water
                                            policy; update information on freshwater resources and
                                            abstractions at national level more regularly.

                                    

                                    	
                                        Improve
                                            knowledge of air pollution sources (domestic vs.
                                            transboundary) and of the impact of each upon
                                            health.

                                    

                                

                            
                        
                    

                
            

            
                    
2. Environmental governance and management

                
                
                    
                        Institutional framework

                    
                    Korea has a centralised system of
                        environmental governance, with the Ministry of Environment (MOE) playing the
                        leading role; its budget and capacity have increased significantly over the
                        last decade. There are national-level bodies for inter-agency co‐ordination
                        on specific issues –...
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