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         Foreword

         Innovation, Agricultural Productivity and Sustainability in Korea is a part of the OECD Food and Agricultural Reviews series. The review was implemented as a co-operative activity with the Korea Rural Economic Institute (KREI) under the leadership of Chang-Gil Kim. It examines the conditions in which farms and businesses in Korea undertake innovation in the food and agriculture sector to become more productive and environmentally sustainable. It starts with an overview of the food and agriculture sector and outlines development challenges and opportunities (Chapter 2). A wide range of policies which influence incentives for innovation are then examined: a favourable and predictable environment for investment (Chapter 3); capacities and public services enabling business development (Chapter 4); agricultural policy (Chapter 5) and the operation of the agricultural innovation system (Chapter 6).
         

         Policies in Korea are analysed following a framework developed by the OECD as part of its work on agricultural innovation and in response to a request from the G20 in 2012 under the Presidency of Mexico to evaluate the extent to which a wide range of policies facilitates productivity growth and sustainability in food and agriculture. The framework has been applied to Australia, Brazil, Canada, the People’s Republic of China (hereafter “China”), Estonia, the Netherlands, Sweden, Turkey, and the United States, and additional reviews are underway or planned.

      

   
      
         Acknowledgements

         This review was prepared by Shingo Kimura with a contribution by Dimitris Diakosavvas and Guillaume Gruère, Urszula Ziebinska, Karine Souvanheuane, Véronique De Saint Martin, Zeynep Oral and Masahiro Takano provided statistical support. Maurice O’Brien provided editorial assistance. Martina Abderrahmane prepared the report for publication and co-ordinated its production. OECD country reviews on Innovation, productivity and sustainability in agriculture are led by Catherine Moreddu. Frank van Tongeren, Head of Policies in Trade and Agriculture division, provided overall management.

         The inputs to this review also included background report by Myoungki Lee and Jeonghoi Heo of KREI on agricultural innovation system. Jae-hoon Sung of KREI also privided the analysis of farm size distribution and productivity measurement. The inputs to this review also included the consultant reports: on the competitiveness of the food industry by Byeong-il Ahn and Mi-Ra Choi of Korea University; on macroeconomic and land policy by Jeong-Bin Im of Seoul National University; on education policy by Jinchul Jeong of Seoul National University; on labour policy by Kyu-yong Lee of the Korea Labour Institute; on tax and social security policy by Myungheon Lee of Incheon National University; on trade and investment policy by Song-Soo Lim of Korea University; on financial market policy by Sang-Taek Seo of Chungbuk National University; and on environmental performance of agriculture, environmental regulation, water policy and agri-environmental policy by Oh Sang Kwon of Seoul National University. The review also draws on OECD analyses in other economic and social policy fields, and uses cross-country comparable indicators developed by the OECD and other international institutions, such as the World Bank and the World Economic Forum. 

         This report has benefitted from comments from Il-Jeong Jeong, Kyungmee Kim, Namgeun Song and Wonsup Yoon (MAFRA), Hyunchul Jeong (APQA) and Minchul Kang (Permanent Delegation of Korea). It has also received valuable comments from Carmel Cahill, Frank Van Tongeren, Catherine Moreddu, Emily Gray and Jose Enrique Garcilazo (OECD). In-Ae Yi and Seung-Min Park (MAFRA), Jeonghoi Heo, Hanpil Moon and Sungmin Cheu (KREI), Woo Seok Jeon (EPIS) and Marina Giacalone-Belkadi (OECD) provided valuable support in implementing the project.

         This review was declassified by the Working Party on Agricultural Policies and Markets in May 2018. 

      

   
      
         Acronyms

         
            
               AFACI

               
                  Asian Food and Agriculture Co-operation Initiative

               

            

            
               AI

               
                  Artificial Intelligence

               

            

            
               AIS 

               
                  Agricultural innovation system

               

            

            
               APQA

               
                  Animal and Plant Quarantine Agency

               

            

            
               APR

               
                  Agriculture Promotion Region

               

            

            
               ASEAN

               
                  Association of Southeast Asian Nations

               

            

            
               ASG

               
                  Agricultural Safeguard

               

            

            
               AT

               
                  Korea Agro-Fisheries and Food Trade Corporation

               

            

            
               BAU

               
                  Business-As-Usual

               

            

            
               BERD

               
                  Business Expenditures on R&D

               

            

            
               BOD

               
                  Biochemical Oxygen Demand

               

            

            
               BTL 

               
                  Build-Transfer-Lease

               

            

            
               BTO

               
                  Build-Transfer-Operate

               

            

            
               COD

               
                  Chemical Oxygen Demand

               

            

            
               CSE

               
                  Consumer Support Estimate

               

            

            
               CRCs

               
                  Co-operative Research Centres

               

            

            
               EIA

               
                  Environmental Impact Assessment

               

            

            
               EPIS

               
                  Korea Agency of Education, Promotion and Information Service in Food, Agriculture, Forestry and Fisheries

               

            

            
               EPS

               
                  Employment Permit System

               

            

            
               ETS

               
                  Emission Trading Scheme

               

            

            
               EU

               
                  European Union

               

            

            
               EU15

               
                  15 member states of the European Union, which were members in 2003

               

            

            
               FACT

               
                  Foundation of Agricultural Technology Commercialization and Transfer

               

            

            
               FDI

               
                  Foreign Direct Investment

               

            

            
               FMD

               
                  Food-and-Mouth Disease

               

            

            
               FPP

               
                  Farmland Purchase Program

               

            

            
               FSS

               
                  Financial Supervisory Service

               

            

            
               FTA

               
                  Free Trade Agreement

               

            

            
               GATT

               
                  General Agreement on Tariffs and Trade

               

            

            
               GDP

               
                  Gross Domestic Product

               

            

            
               GERD

               
                  Gross Domestic Expenditure on R&D 

               

            

            
               GHG

               
                  Greenhouse gas

               

            

            
               GIS

               
                  Geographic Information System

               

            

            
               GNI

               
                  Gross National Income

               

            

            
               GSSE

               
                  General Services Support Estimate

               

            

            
               HPAI

               
                  Highly Pathogenic Avian Influenza

               

            

            
               ICT

               
                  Information and Communications Technology

               

            

            
               IPCC 

               
                  Intergovernmental Panel on Climate Change

               

            

            
               IPET

               
                  Korea Institute of Planning & Evaluation for Technology in Food, Agriculture, Forestry and Fisheries

               

            

            
               IPR

               
                  Intellectual Property Rights

               

            

            
               KCDC

               
                  Korea Centres for Disease Control & Prevention

               

            

            
               KDC

               
                  Korean Dairy Committee

               

            

            
               KECO

               
                  Korea Environment Corporate

               

            

            
               KFS

               
                  Korea Forest Service

               

            

            
               KFTC

               
                  Korea Fair Trade Commission

               

            

            
               KISTEP

               
                  Korea Institute of Science & Technology Evaluation and Planning

               

            

            
               KOPIA

               
                  Korea Project on International Agricultural

               

            

            
               KOSTAT

               
                  Statistics Korea

               

            

            
               KRC

               
                  Korea Rural Community Corporation

               

            

            
               KREI

               
                  Korea Rural Economic Institute

               

            

            
               KRW

               
                  South Korean Won

               

            

            
               LMO

               
                  Living Modified Organism

               

            

            
               MAFRA 

               
                  Ministry of Agriculture, Food and Rural Affairs

               

            

            
               ME

               
                  Ministry of Environment

               

            

            
               MFDS

               
                  Ministry of Food and Drug Safety

               

            

            
               MFN

               
                  Most Favored Nation

               

            

            
               MOF

               
                  Ministry of Oceans and Fisheries

               

            

            
               MoHW

               
                  Ministry of Health and Welfare

               

            

            
               MOIS

               
                  Ministry of Interior and Security

               

            

            
               MOLIT

               
                  Ministry of Land, Infrastructure, and Transport

               

            

            
               MOSF

               
                  Ministry of Strategy and Finance

               

            

            
               MOTIE

               
                  Ministry of Trade, Industry, and Energy

               

            

            
               MPS

               
                  Market Price Support

               

            

            
               MSIT

               
                  Ministry of Science and ICT

               

            

            
               MSS

               
                  Ministry of SMEs and Startups

               

            

            
               N 

               
                  Nitrogen

               

            

            
               NACF

               
                  National Agricultural Co-operative Federation

               

            

            
               NAQS

               
                  National Agricultural Products Quality Management Service

               

            

            
               NBLG

               
                  National Basic Livelihood Guarantee

               

            

            
               NH

               
                  NongHyup

               

            

            
               NHI

               
                  National Health Insurance

               

            

            
               Nongshinbo

               
                  Agriculture, Forestry and Fisheries Credit Guarantee Fund

               

            

            
               NP

               
                  National Pension

               

            

            
               NRF

               
                  National Research Foundation of Korea

               

            

            
               NSTC

               
                  National Science and Technology Council

               

            

            
               NTIS

               
                  National Science & Technology Information Service

               

            

            
               OECD

               
                  Organisation for Economic Co-operation and Development

               

            

            
               P

               
                  Phosphorous

               

            

            
               PACST

               
                  Presidential Advisory Council on Science & Technology

               

            

            
               PPP

               
                  Polluter Pays Principle

               

            

            
               PPPs

               
                  Public and Private Partnerships

               

            

            
               PSE

               
                  Producer Support Estimate

               

            

            
               R&D

               
                  Research and Development

               

            

            
               RDA

               
                  Rural Development Administration

               

            

            
               RPC

               
                  Rice Processing Complex

               

            

            
               SARD

               
                  Special Account For Regional Development

               

            

            
               SME

               
                  Small and Medium Sized Enterprises

               

            

            
               SOC

               
                  Social Overhead Capital

               

            

            
               STCA

               
                  Science and Technology Commission of Food, Agriculture, and Forestry

               

            

            
               STRD

               
                  Special Tax for Rural Development

               

            

            
               TFP

               
                  Total factor productivity

               

            

            
               TMDL

               
                  Total Maximum Daily Load 

               

            

            
               TRQ

               
                  Tariff Rate Quotas

               

            

            
               UN

               
                  United Nations

               

            

            
               UNI-PASS

               
                  Korea Customs e-Clearing System

               

            

            
               VAT

               
                  Value Added Tax

               

            

            
               VOC

               
                  Volatile Organic Compounds

               

            

            
               WEF

               
                  World Economic Forum

               

            

            
               WTO

               
                  World Trade Organisation

               

            

         

      

   
      
         Executive summary

         Korea has achieved the fastest growing income per capita amongst the OECD economies over the past 25 years. During that time, the share of primary agriculture in the economy has declined as its export-driven economy has reallocated capital and human resources to manufacturing. The food and agriculture sector has been under pressure to meet changing domestic demand, to improve its productivity to keep up with the highly competitive manufacturing sector and to increase its exposure to international competition under the GATT Uruguay Round Agreement on Agriculture and bilateral Free Trade Agreements (FTAs). The societal demand on agriculture has diversified from focussing on stable supply of food to other functions of agriculture, such as preservation of natural resource and ecosystem as well as traditional culture and rural landscape.

         The agro-food sector in Korea faces a number of challenges today. Per capita arable land area (0.03 ha) is the smallest among OECD countries. The highly fragmented land ownership structure hinders consolidated use of cropland and limits the scale of operations. Korea does not have a comparative advantage in land intensive crop production. By contrast, the livestock sector has expanded rapidly to meet a growing national demand and now accounts for nearly a half of the total value of Korea’s agricultural production. However, the rapid expansion of intensive livestock production has aggravated the environmental pressure from manure emissions. 

         The government has made extensive efforts to support agriculture through a wide range of policy measures. In addition to market price support and direct payments to support farm incomes, the sector benefits from preferential tax treatment, reduced social security contributions and reduced input prices. Nevertheless, income problems persist among small-scale and aged farmers, who have limited employment opportunities outside the sector. Sector-specific agricultural policies have limited capacity to solve the low-income problem. Policies covering economy-wide rural development and social security should play a more proactive role in addressing low-income issues among rural households. Meanwhile, younger people in rural areas would benefit from employment opportunities arising from a more comprehensive rural development policy. 

         Despite its comparative disadvantage in land-intensive crop production, Korea’s potential to export niche agricultural products and processed food that reflect its rich and unique food culture could be explored further. Focusing agricultural policy more on improving the productivity and sustainability of commercial producers and developing the food processing sector is critical to establishing a more competitive and sustainable food and agricultural sector, as is increasing the capacity to respond to market demand. Facilitating fair competition in input and output markets is an important policy agenda to meet the specific needs of large commercial producers. 

         Investment in agricultural innovation is fundamental to ensuring the long-term competitiveness and sustainability of agriculture, and Korea is one of the most intensive investors in public agricultural R&D among OECD countries. To unleash the sector’s potential to be more knowledge-intensive, Korea’s agricultural innovation system should become more integrated and collaborative, benefiting from a strong advantage in information and communication technology (ICT) and responding efficiently to the needs of commercial farmers and agro-food firms. Policies should also promote knowledge flows, thereby facilitating the adoption of innovations in technology, production, management and marketing practices. Furthermore, to meet the particular needs of commercial producers to improve productivity and sustainability, the extension system should evolve to leave more room for private technical service providers in transferring technologies, capital and information.  

         Main findings and key policy recommendations are outlined in the table below.

         
            
               
                  
                     	
                        Main findings

                     
                     	
                        Key recommendations

                     
                  

               
               
                  
                     	
                        Developing the economic and institutional environment for fair and open competition 

                     
                  

                  
                     	
                        Agricultural co-operatives have high market shares in certain input and output markets

                     
                     	
                        Ensure fair competition between agricultural co-operatives and other private agricultural service and input suppliers under the existing provisions of the Monopoly Regulation and Fair Trade Act.

                     
                  

                  
                     	
                        The fuel tax exemption and reduced charges on agricultural inputs may create incentives for excessive use of inputs and natural resources.

                     
                     	
                        Review Value Added Tax (VAT) exemptions on certain agricultural inputs and the fuel tax exemption to promote more sustainable agriculture.

                     
                  

                  
                     	
                        Ensuring efficient and sustainable use of agricultural resources

                     
                  

                  
                     	
                        Subdivision of farmland ownership through inheritance is exacerbating land fragmentation.

                     
                     	
                        Reform the property tax system to provide incentives for the succession of farms to a designated successor. 

                     
                  

                  
                     	
                        The high price of farmland, reflecting the potential non-agricultural use value of land, is discouraging farm consolidation and encouraging land abandonment.

                     
                     	
                        Apply stricter land conversion regulation to farmland within designated Agricultural Promotion Regions (APR), while concentrating policy support to guide land conversion outside them.

                     
                  

                  
                     	
                        Informal land lease is reducing the incentive to invest in land improvement and rent out land to more efficient users.

                     
                     	
                        Revise the farmland regulations to promote tenant farming and penalise undocumented land rental transactions.

                     
                  

                  
                     	
                        Free supply of irrigation water reduces the incentive to conserve water use.

                     
                     	
                        Ensure that charges for water supplied to agriculture at least reflect full supply costs.

                     
                  

                  
                     	
                        Professional education for agriculture is attracting less attention. 

                     
                     	
                        Reorient the agricultural education system to focus on skills required in the agricultural sector, and not only on formal qualifications.

                     
                  

                  
                     	
                        Developing a coherent agricultural policy more conducive to long-term productivity growth and sustainability

                     
                  

                  
                     	
                        Overall portfolio of agricultural policy is dominated by policies that are linked to production of staples and to supporting farm income. 

                     
                     	
                        Continue rebalancing the portfolio of agricultural support to public investment oriented towards long-term productivity growth and sustainability. 

                     
                  

                  
                     	
                        Commodity-specific support constrains farmers’ responses to market signals, hinders structural adjustment toward production of more value-added products and increases environmental pressure from agriculture.

                     
                     	
                        Phase out border protection and commodity-specific support to allow markets to play their role in allocating production resources to more high-value-added niche products

                     
                  

                  
                     	
                        A more comprehensive policy approach beyond agricultural policy is needed to address the low-income problem of farm households. 

                     
                     	
                        Increase the role of the general social security system as an income safety net for farm households by introducing adjusted eligibility criteria and additional incentives for early retirement and resource transfer to young commercial farmers.

                        Take a more bottom-up approach to promoting integrated investments and public services that are geared to local needs to attract non-agriculture industries to locate in rural areas.

                     
                  

                  
                     	
                        Exemption of income tax could impede resource reallocation to more profitable and competitive non-grain agricultural sectors and reduce farmers’ incentive to record and manage their farming business activities through bookkeeping.

                     
                     	
                        Consider taking steps to induce farmers to declare income situation to facilitate the self-evaluation of the financial performance of the farm and to allow the government to design better-targeted policies to the household income.

                     
                  

                  
                     	
                        There is no clear definition of reference environmental quality with which farmers need to comply.

                     
                     	
                        Establish a framework of agri-environmental policies that clarifies the reference environmental quality as well as environmental targets.

                     
                  

                  
                     	
                        The growing issue of livestock manure emission requires a more comprehensive policy approach, beyond regulation alone. 

                     
                     	
                        Take a multi-dimensional approach to manure management, including regulation, incentives to invest in new technology, capacity-building of producers and building partnerships between stakeholders.

                     
                  

                  
                     	
                        Establishing a more collaborative agricultural innovation system among public and private actors 

                     
                  

                  
                     	
                        The public sector dominates investment in agricultural R&D.

                     
                     	
                        To let private R&D investment play a greater role, concentrate public R&D investment in areas of public interest, such as environment and resource conservation, and on areas where the private sector would naturally under-invest.

                     
                  

                  
                     	
                        Public R&D projects are implemented largely by a top-down approach and can reflect more the technical demands of commercial farmers. 

                     
                     	
                        Allow the participation of a wide range of stakeholders in the public R&D planning and evaluation process to reflect their technical needs.

                        Increase the participation of farmers in R&D projects of public R&D institutions and universities. 

                     
                  

                  
                     	
                        A weak network exists between different actors in the agricultural innovation system, including weak public and private partnership in agriculture R&D projects.

                     
                     	
                        Enhance collaboration between different actors in the agricultural innovation system, for example by increasing conditionality of public agriculture R&D projects on collaboration with private sectors, higher education institutions and other public R&D institutions.

                     
                  

                  
                     	
                        Inadequate co-ordination exists between different government agencies engaging in public agricultural R&D.

                     
                     	
                        Strengthen the co-ordinating function of the Science and Technology Commission of Food, Agriculture, and Forestry to form a more consolidated and coherent public agricultural R&D investment strategy.

                     
                  

                  
                     	
                        The public extension system’s standardised services are limited to meeting producers’ needs, and the development of private technical advisory services is limited.

                     
                     	
                        Redefine the role of the public extension system, leaving more room for private technical service providers in transferring technologies, capital and information. 

                        Shift the focus of the public extension service to the provision of public goods such as improvement of environment performance, and to the governance of the whole system to ensure access of small farmers to relevant advice.

                     
                  

               
            

         

      

   
      
         
Chapter 1. Assessment and recommendations
         

         
            This chapter presents the framework used in the report to analyse the extent to which policies in Korea are supportive of innovation and structural change, and the extent to which they affect access to, and use of, natural resources for productivity growth and sustainability. It also gives an overview of the review’s findings on a wide range of policies and develops specific recommendations for related policy areas. 

         

         
            
1.1. A framework for analysing policies for innovation, productivity and sustainability in the food and agriculture sector
            

            Improvements in agriculture productivity growth are required to meet the growing demand for food, feed, fuel and fibre, and must be achieved sustainably through a more efficient use of natural and human resources and a reduction of pollution. A wide range of economy-wide policies affect the performance of the food and agriculture sector, and thus need to be considered alongside agriculture-specific policies. Recognising that innovation1 is essential to improving productivity growth sustainably along the whole agri-food chain, this report dedicates specific attention to the performance of agricultural innovation systems
            

            The policy review framework used in this report considers policy incentives and disincentives to the key drivers of sustainable productivity growth: innovation, structural change, and the environmental sustainability of agriculture (Figure 1.1). 
            

            This review begins with an overview of the characteristics and performance of the food and agriculture sector and the challenges it will face in the future (Chapter 2). A wide range of policies is then considered according to the main channels or incentive areas through which those policies affect drivers of productivity growth and sustainable use of resources.

            
               	
                  The economic and institutional environment, both of which are essential to attract long-term investment (Chapter 3). 

               

               	
                  Capacity building, including provision of essential public services (Chapter 4).

               

               	
                  Agricultural policy, domestic and trade related (Chapter 5).

               

               	
                  The agricultural innovation system (Chapter 6).

               

            

            This review draws on background information provided by the Korea Rural Economic Institute (KREI) and other experts, and on recent OECD agricultural, economic, rural, environmental and innovation policy reviews.

            Throughout the report, the likely impacts of each policy area on innovation, productivity growth and sustainability are discussed, and recommendations are drawn on a large range of policy areas.

            
               
Figure 1.1. Policy drivers of innovation, productivity and sustainability in the food and agriculture sector
               

[image: graphic]Source: OECD (2015).
               

            

         

         
            
1.2. Policy challenges for innovation, agricultural productivity growth and sustainability in Korea
            

            Remarkable economic growth in Korea in the last four decades has been led by export-oriented industrialisation. In this process, the share of agriculture in value-added, employment and trade has diminished rapidly. The sector has been under pressure to meet changing domestic demand and to improve its productivity to offer farm households equivalent income to urban ones in a very limited time. At the same time, the policy environment has changed to increase the exposure of domestic producers to international competition; the GATT Uruguay Round Agreement on agriculture and various bilateral FTA agreements have been amongst the driving forces behind market opening. The societal demand on agriculture has diversified from focussing on stable supply of food to other functions of agriculture such as preservation of natural resource and ecosystem as well as traditional culture and rural landscape.  

            Korea also achieved higher productivity growth in primary agriculture than the OECD average for the last five decades, driven mainly by a declining labour input through rural to urban migration and farm mechanisation. Resource reallocation to more productive farms and commodity sectors has been the main driver of productivity growth, which has improved at the sector level but has been rather limited at the farm level. 

            Korea is one of the most land-scarce countries of the OECD. Per capita arable land (0.03 ha) is the smallest among OECD countries, giving the land-intensive crop sector a comparative disadvantage. Moreover, a fragmented land structure makes consolidation of cropland use particularly challenging. The concentration of land to large-scale farms has been slow. While more than 65% of Korean farms are less than 1 ha in size, the share of land cultivated by farms with more than 10 ha of land was only 14% in 2015. 

            Changes in the structure of the Korean agricultural sector were driven by a rapid change in the pattern of food demand. The “westernisation” of the Korean diet associated with income growth reduced per capita rice consumption and increased the demand for livestock products. While the value share of rice in agricultural production declined from 37% to 17% between 1970 and 2015, the share of livestock products increased from 15% to 43% during the same period. The operational size of livestock production units expanded rapidly to be comparable with EU member states.

            Despite the declining share of primary agriculture in the economy, controlling environmental impacts of agriculture on natural resources remains important: the sector occupies 20% of total land area and accounts for almost half of total water withdrawal. Korea has reduced the use of chemical fertilisers and pesticides, but the rapid expansion of intensive livestock production has made manure emissions the main agricultural source of water and soil pollution. The growing share of greenhouse farming has increased energy use in food production; the nitrogen (N) and phosphorus (P) surplus per ha in Korea remains one of the highest among OECD countries. Contamination and pollution of soil and water resources raises uncertainty about future productivity growth, as do climate change (which is expected to raise temperatures), the spread of pests and disease, and more frequent and more severe droughts and floods. Promoting sustainable use of land and water and increasing preparedness to climate change is an important policy agenda to assure long-term growth in agriculture. 

            Rapid industrialisation in urban areas and the migration of the young population from rural to urban areas have led to rural areas being economically left behind, resulting in higher income gap between farms and urban households. The level of the average farm household income declined to 65% of the average urban household income – one of the largest income gaps observed among OECD countries. Real farm income has been declining since the late 2000s as the growth in farm expenditure exceeds that of farm receipts. Increased off-farm income has been contributing positively to the incomes of farm households, but off-farm employment opportunities are limited in rural areas. 

            The farm structure in Korea will be further polarised between more productive large-scale commercial producers and less productive small-scale producers. For example, in the rice sector, farm-level productivity measurement shows that productivity growth is led by a small number of large commercial producers. Efforts to facilitate structural change in agriculture should continue, but agricultural policy should focus more on enabling commercially viable producers to improve productivity and sustainability performance at the farm level. Meanwhile, policy makers should recognise that sector-specific agricultural policies have a limited capacity to solve the low-income problem of small-scale producers. Policies covering economy-wide rural development and social security should play a more proactive role in addressing low income issues among rural households.

            Future demographic change and slowdown of economic growth will have a significant influence on Korean agriculture from both supply and demand sides. Currently, 59% of farmers are over 65 years old, but the average age of farmers is expected to increase further. The domestic food market is unlikely to expand due to the declining and ageing population. Per capita consumption of rice nearly halved in just 25 years, and is likely to decline even further. 

            Given the limited demand growth in Korea’s domestic food markets, opportunity for future growth of its agriculture is increasingly dependent on access to export markets for high-value-added agro-food products. Here, Korea has the potential to develop its food and agricultural sector, including by producing high-value niche products for both the matured domestic market and growing markets in Asia. To assure the long-term health of Korea’s food and agriculture system, it is critical to increase its capacity to respond to market demands. 

            Despite declining domestic demand, Korea’s relatively small food manufacturing industry is growing rapidly. Its share in the overall manufacturing sector is much smaller than in other OECD countries and, dominated by small-scale firms, its labour productivity lags that of its competitors. Promoting the industry will be a particularly important policy area if the opportunities to produce value-added food products are to be exploited. The industry also has the potential to create employment in rural areas. 

         

         
            
1.3. Developing an economic and institutional environment for fair and open competition 
            

            Korea has one of the most favourable macroeconomic environments among OECD countries, with the fastest growth rate of per capita income over the past 25 years. The Korean economy is highly dependent on exports, which account for more than half of the GDP. Korea also improved the governance of formal institutions and regulatory environment, which is a fundamental pre-condition both to encourage public and private investment in the economy and to enable those investments to achieve the intended benefits. Despite a series of deregulations, some entry barriers to agriculture remain, particularly in terms of ownership of farmland and investment in the corporations that own farmland. Promoting investment partnerships between producers and participants in the food supply chain (retailers, manufactures and others) is a key channel of innovation as it often allows farmers to respond to market demand and to introduce new technology, products or business models.

            Korea maintains a relatively open trade and investment environment, although some restrictions remain in some sectors, including agriculture. Korea took a number of steps to liberalise foreign direct investment, reflected in the largest improvement in the OECD’s Foreign Direct Investment (FDI) Regulatory Restrictive Index between 1997 and 2010. However, FDI in some of the agricultural sectors is still restricted and the FDI inflow to the food and agricultural sector is lower than most of the OECD countries. Korea has been actively pursuing bilateral and regional trade agreements and has developed both the physical and institutional infrastructure to facilitate trade. 

            Enforcement of fair competition has been a policy issue in Korea, particularly because the economy is dominated by conglomerate business groups. Ensuring a competitive environment in agricultural input and output markets is an important condition to provide competitive goods and services to meet the sector’s demand. Since its establishment in 1961, the agricultural co-operative (NongHyup, NH) has played a major role in supplying farm inputs and finance and has helped small scale producers to overcome their weak market position through collective activities. The government has been providing preferential tax to NH and uses it as a channel for subsidised credit programmes. However, with an increasingly polarised farm structure, NH is facing challenges to reflect producers’ diverse needs. The dominant position of NH in the supply of certain inputs (e.g. fertilisers) and financial services may hinder the entry of other players who could address the specific needs of large-scale commercial farmers.  

            Korea has a relatively well-functioning financial market and farmers have access to various financial sources, including emerging direct financing channels such as private investment funds. The government has been providing low-cost loans through NH. Although the government credit programme stimulated small-scale producers to invest in farm equipment, it may have led to over-investment, which subsequently constrained productivity improvement at the farm level and caused a structural farm debt problem after the financial crisis of the late 1990s. 

            Korea imposes relatively low tax rates on enterprises and provides tax incentives to encourage R&D investment. The tax incentive for R&D in Korea is particularly high and the share of tax expenditure in GDP in Korea is among the top group of OECD countries. The agricultural sector enjoys a number of tax benefits: primary agricultural products are exempted from value-added tax (VAT) and agricultural inputs including fertiliser, plant protection, farm machine and feed face either a zero VAT tax rate or are entitled to a VAT refund. In addition to reduced electricity charges for agricultural use, fuel tax is also exempted for certain farm machines. While those measures lower the production costs for farmers, such special treatment may encourage the overuse of potentially environmentally harmful inputs such inorganic fertilisers, chemicals and fuels. Moreover, it may discourage appropriate financial management of the farms in recording revenue and expenditure.

            
               Recommendations to develop economic and institutional environment for fair and open competition
               

               
                  	
                     Remove the remaining restriction on the investment in agricultural corporations in order to promote innovation through vertical co-ordination in the supply chain and attract more private investment in primary agriculture.

                  

                  	
                     Strengthen enforcement of the existing Anti-Monopoly law to ensure fair competition between the NH group and other private agricultural service and input suppliers. Accounting of NH’s banking service should be separated from the rest of its operations, including at the regional level. 

                  

                  	
                     Reform the tax system, which reduces the cost of agricultural inputs, to promote more sustainable agriculture and facilitate good financial management at the farm level. In particular, tax exemptions on some inputs such as chemical fertiliser, plant protection and fuel as well as reduced electricity charges may encourage the use of potentially environmentally harmful inputs. 

                  

               

            

         

         
            
1.4. Ensuring efficient and sustainable use of agricultural resources
            

            Korea has developed a competitive transportation infrastructure and a particularly well-developed information and communication technology (ICT) infrastructure. The government promotes the use of ICT through a “Smart Agriculture” project which targets the competitiveness of Korean agriculture. Collaboration between producers, retailers, R&D institutions and ICT industries is a key to developing ICT solutions to meet the demand of stakeholders and induce the adoption of ICT at the farm level. 

            The widening income gap between urban and rural area in the process of rapid industrialisation is a major policy concern. Structural change in the agricultural sector and diversification of income sources to off-farm employment have been the main pathways to addressing low income issues in rural areas. Despite government efforts to develop rural infrastructure and provide incentives to attract non-farm business activity to rural areas, young and skilled workers tend to leave such areas. Nonetheless, investment in rural infrastructure remains one of the key elements to attract non-agriculture industries to locate in rural areas. Increasing rural competitiveness and productivity requires a bottom-up approach to promoting integrated investments and public services that are geared to local needs (OECD, 2016a, 2018).  

            While economic diversification is one of the key strategies to increase the economic viability of rural areas, the food manufacturing industry has arguably more potential to create rural employment, add more value to primary agricultural production and open more possibilities to explore export markets and meet domestic demand for value-added products. The government should enhance vertical linkages between producers and downstream industries by removing the restrictions to invest in agricultural corporations. It should also promote the diversification of farm production activities into processing and marketing farm products.  

            Fragmentation of farmland is a major constraint to improving the productivity of rice farming and other land-intensive agriculture. This fragmentation is accelerating in Korea due to subdivision of farmland ownership through inheritance and land conversion to non-agricultural use. Meanwhile, the high price of farmland reflects its potential non-agricultural use-value in the future. This discourages farm consolidation and encourages land abandonment, as land owners have an incentive to maintain land for future conversion to non-agricultural use.  

            Despite policy efforts, concentration of land in large farms is slow in the crop sector. The strong protection of farmland ownership is based on the principle that cultivators should own farmland. This restricts farmland lease in all but exceptional circumstances. This strong restriction on leasing farmland discourages land owners from doing so on the basis of formal contracts. The area-based direct payment increases the incentive for the land owners to rent out land informally and receive payments. Meanwhile, informal land lease contracts are often unstable and short-term, which discourage stable farm management and long-term investment.

            Farmers usually receive their irrigation water either from Korea Rural Community Corporation (KRC), a public company, or from the local governments. In regions where KRC provides irrigation water, there is currently no irrigation price and the water is free; in others, the price of water does not recover operations and maintenance charges, unlike in other OECD countries. This system encourages farmers to continue using water despite increasing water stress – already very high relative to other OECD countries – and demand from other sectors. It also reduces the incentive to adopt water-saving technologies to reduce unsustainable use of water in the face of climate change, as well as diversification of production away from paddy rice production. 

            Korea’s well-functioning labour market gives its agri-food sector the flexibility to adjust quickly to changes in labour- and skills needs, but the country will increasingly face labour shortage problems, including in the agricultural sector. The capacity of the agricultural sector to attract skilled labour from both domestic and foreign origins is crucial for its sustainable productivity growth. Promoting corporate organisational forms of agricultural operation will facilitate the entry of young generations from outside agriculture based on formal employment contracts. 

            A compulsory national pension system for farmers has only recently been introduced in Korea, where social protection of farmers is low and not at the same level as for other parts of society. The commodity-specific support to rice is providing some income security for older farmers – nearly 60% of rice farmers are over 65 years old – but this could be better achieved by a general social security system. The current support policy including market price support and direct payment programmes gives older farmers a strong incentive to continue farming and to delay farm succession. This is reducing the effectiveness of policies to facilitate the early retirement of aged farmers, such as the early retirement payment and farm pension programme. Policy coherence could be improved to provide consistent incentives to encourage the voluntary retirement of aged farmers and guarantee an income source for the retired farmers. 

            The intensity of expenditure for public education in Korea is one of the highest among the OECD countries. The government is also increasing investment in improving the quality of education in rural areas. While the enrolment rate to higher education reached 69%, the education system in Korea is degree-oriented and professional education for agriculture is attracting relatively less attention. 

            
               Recommendations to ensure efficient and sustainable use of agricultural resources
               

               
                  	
                     Promote partnerships between ICT industries and stakeholders in the food supply chain to develop demand-driven ICT in agriculture. 

                  

                  	
                     Provide more fiscal and regulatory authority to local governments and increase public investment to develop high quality rural infrastructure on education, healthcare and transportation to promote more integrated investments and public services that are geared to local needs, thereby attracting the relocation of non-agriculture industries to rural areas. 

                  

                  	
                     Reform the property tax system to provide incentives for the succession of farms to a single successor and to promote land transfer to younger farmers. 

                  

                  	
                     Impose higher property tax on unutilised farmland to promote efficient land use. 

                  

                  	
                     Facilitate formal land lease contracts by revising the farmland regulations to promote tenant farming and penalise undocumented land rental transactions. 

                  

                  	
                     Ensure that charges for water...
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