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Abstract

Welfare economics supports government intervention to ensure the proper provision of positive
environmental externalities when markets fail to address it. As an effective policy instrument to rectify such a
failure, the Environmentally Friendly Direct Payment Program (EFDPP) has been proposed and designed to be
compatible with international trade rules. Since 1999 the EFDFF has contributed to growth of participating
farms and areas. As of 2010, the program accounts for about 426,247 hectares of farmland with a payment of
483,000 won, or USD418 per hectare on average. A survey indicates both the participating farmers and program-
responsible government officials fully recognize the necessity and effectiveness of the program. To improve the
EFDPP this paper suggests an increased payment rate up to one half of the gap in gross margins between
conventional and environmentally friendly farms, differentiated payments over the transition periods of farming
methods, sound monitoring systems, and menu-typed, targeted payments on specific agricultural practices.

Keywords: Environmentally friendly farming, direct payments, organic agriculture, Korean
agricultural policy

JEL classification: Q15, Q18, 057

1. Introduction

Agriculture is an industry based on continuous resource renewal and has historically been an industry
in harmony with the environment. However, continued heavy use of chemical inputs, including
fertilisers and pesticides, often results in environmental problems like soil degradation and
deterioration of water quality, which in turn present obstacles to continued cropping and threaten the
sustainability of agro-ecosystems. Accordingly, it is necessary to promote environmentally friendly
(EF) farming, and in particular lower levels of chemical inputs, as a solution to environmental
problems in the agricultural sector. Most farmers are in favour of the practice of EF farming.
However, many farmers are reluctant actually to implement these practices due to the perceived risk
of lower yield and income resulting from the adoption of environmentally friendly, and often
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unfamiliar, farming practices.

In these circumstances, the Korean government has implemented several policy measures for
promoting environmentally friendly agriculture on a large scale since the mid-1990s. These measures
culminated in the Environmentally Friendly Direct Payment Program (hereafter referred to as the
EFDPP), introduced in 1999, which provides incentives for farmers to switch to EF farming. This
program offers a subsidised direct payment to compensate for any decreases in income associated
with farmers switching to EF farming practices during a three-year transitional period. Farmers who
participate in this program receive a subsidy subject to their compliance with the requirements of the
program. The payment ceases after three years, and farmers cannot reapply for it.

The adoption of environmentally friendly agriculture will initially result in both increases in
labour input and decreases in yield compared to conventional farming until a technically stable
situation is reached. In addition, it may also cause a considerable decrease in income until a
differentiated sales network for environmentally friendly farming products can be accessed. The
payments made under the EFDPP act essentially to cover adjustment costs and additional risk during
transition.

At the same time, scientific analysis and on-site research have confirmed that the continuous
practice of environmentally friendly farming has improved the ecological environment in the regions
concerned by helping to restore harmony within agro-ecological systems. As the positive externality
of environmentally friendly practices in the agricultural sector cannot be traded using market
mechanisms, this is a case of market failure that can justify government intervention to correct it.
Since EF farming practices generate positive effects on agro-ecological systems on a permanent,
long-term basis when compared to conventional farming practices, government intervention beyond
the transitional period could be justified based on externality theory.

In reality, however, the EFDPP payments offered to farmers who adopt certified EF farming,
are intended to cover adjustment costs and compensate them during a transition period when their
products can still only be sold on conventional markets (that is, without any organic or EF premium
incorporated in the price). Lee et al. (1998) laid the basis for the framework and the implementation
of the EFDPP through their survey of EF farming practices and the benchmarking of European
cases. They suggested KRW 524,000! per ha as the amount of direct payment required to cover the
income difference between conventional and low-pesticide rice farming practices.

The need to develop and evaluate the EFDPP has led to research efforts aimed at expanding EF
farming practices. Huh (2000) assessed the performance of the agri-environmental programs using
a survey of program participants in specific regions around the country. The survey result showed
concerns among farmers regarding what was seen as a low level of direct payment. The program
participants’ desired amount of direct payment was found to be about KRW 1,000,000 per ha for
environmentally friendly rice farming practice. Kim, Oh and Kim (2003) also evaluated agri-
environmental measures using a criterion-based survey of policy authorities and policy beneficiaries.
They used evaluation criteria such as appropriateness, adequacy, satisfaction, and feasibility in
evaluating the policy program.

As environmentally friendly agriculture development is emphasised as a growth engine for
future agriculture in an era of market liberalisation, a systematic evaluation of the EFDPP is an
important task in establishing environmentally friendly agricultural system in Korea. Following the
studies cited above, this paper will specifically focus on evaluating the EFDPP using the evaluation
criterion of policy performance in order to identify directions for improving the program.

! KRW represents Korean won. The average exchange rate was 1,399 won per U.S. dollar in 1998.
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2. Overview of Agri-Environmental Policies in Korea®

2.1. Five-year Eco-friendly Agriculture Fostering Plan

Pursuant to the Eco-Friendly Agriculture Fostering Act, the Korean government has been setting
policy objectives and a basic plan for the development of eco-friendly agriculture for every 5-year
basis and implementing the plan. The first 5-year plan for eco-friendly agriculture fostering was
established and was implemented for the period of 2001~2005. Then the second 5-year plan was
established for the period of 2006~2010 and many programs were implemented by the respective
sectors such as the production, distribution, and consumption system of eco-friendly agriculture.
Policy objective set for the second 5-year plan is to reduce the quantity of pesticides and chemical
fertilizers usage by 30% of the average of 5 years usage for the period of 1999~2003 and to expand
the proportion of production of eco-friendly agricultural products to 10% of total agricultural
products.

Five items were presented for the basic directions of the second 5-year fostering plan, including
settling down to resource circulated agriculture through the harmony between agriculture and
environment, enhancing the quality of life of people through the supply of high quality safe
agricultural foods, raising competitiveness of domestic agricultural products through eco-friendly
agriculture, increasing revenues and profitability of farming households that practice eco-friendly
agriculture, and contributing to the preservation of national land environment through eco-friendly
management of agri-environmental resources.

The third 5-year Plan for Eco-friendly Agri-environmental Fostering (2011~2015) sets its
vision of the ‘materialization of eco-friendly green industry where people and nature are together’
and government plans to implement 7 strategic tasks of creation of production base, activation of
distribution and consumption, activation of processing and agricultural material industry, cultivation
of specialized manpower, fostering of eco-friendly livestock industry, fostering of forestry and
establishment of agri-environmental resources management system.

2.2. Eco-friendly Agriculture Base Establishment Project

Eco-friendly agriculture base establishment project is categorized into district creation project and
wide area complex creation project.

First of all, eco-friendly agriculture district creation project sets the creation of base for the
implementation of eco-friendly agriculture in diversified forms taking the water sources or the
region where the implementation of eco-friendly agriculture is required as centers as the project’s
policy objective. Objects for the project are farmers or producers’ organizations who want to create
a district for eco-friendly agriculture in the region (town), and the eligibility for application is set for
the farmlands which were collectivized for more than 10ha and the region which has more than 10
farming households who desire to participate in the project. Subsidy for this project will be paid in
a town unit for the purpose of purchasing eco-friendly agriculture materials production facilities and
equipments, eco-friendly agricultural products distribution facilities and equipments and eco-
friendly agriculture education facilities and equipments for the implementation of eco-friendly
agriculture by many farming households. Unit amount for subsidy is set with the range of 200
million won to 1 billion won per location and actual subsidy amount will be differentiated depending
on the size and conditions of the project.

Eco-friendly agriculture wide area complex creation project is a project to create eco-friendly
agriculture complex with resource circulation in wide area units in connection with cultivation and

2 The contents of agri-environmental policy programs are drawn from MIFAFF (2011b).
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livestock business in city - gun - watershed unit for the improvement of agri-environmental and the
fostering of eco-friendly agriculture. This project was implemented from 2006 with the purpose of
expanding the area that practices eco-friendly agriculture to a significant level by converting a small
scale, high cost eco-friendly agriculture method to a low cost, high efficiency large scale eco-friendly
agriculture method. This project is a program which supports for the costs of eco-friendly agricultural
materials production facilities, the costs of production - distribution facilities for eco-friendly
agricultural products and livestock products, and infrastructure such as cultivation-livestock
circulation resources recovery center, education and tourism facilities. Object region for the project
is wide areas in which farmlands for more than 600ha can be secured, project cost per complex is 6
billion~10 billion won depending on the area for object region for the project. Financial support
consists of government subsidy for 40%, local government subsidy for 40% and self-fund for 20%.
The project period is 3 years, and payments are made in three stages: 10% in the Ist year for the
establishment of project plan, design and some arrangements and purchases, 50% in the 2nd year
when major equipments are to be installed and 40% in the 3rd year when the project is to be
completed. The program aims to foster a total of 50 complexes for the period from 2006 to 2013. By
2010, 25 complexes were selected (3 in 2006, 6 in 2007, 9 in 2009 and 7 in 2010). Out of 25 selected
complexes, 9 projects were completed. The result of evaluation for wide area eco-friendly agriculture
complex creation project revealed that the project significantly contributed to the diffusion of
farming households which implemented eco-friendly agriculture and the activation of distribution in
the regional units.

2.3. Direct Payment Program for Eco-friendly Agriculture

The direct payment program for eco-friendly agriculture aims at the diffusion of eco-friendly
agriculture by making up for the initial revenue decrease and production cost of the farming
households which are implementing eco-friendly agriculture and to enhance environmental services
such as environmental preservation function of agriculture. This project has been implemented since
1999 in order to actively induce the production of eco-friendly agricultural products through the
diffusion of the farming households which implement eco-friendly agriculture. Objects for the
project are the farmers who obtained the certification for eco-friendly agricultural products pursuant
to the eco-friendly agriculture To foster particular crop producer organizations, payments are made
for 3 years (3 times in the case of discontinuous payments). Direct payments for eco-friendly
agriculture are differentiated depending on the certification steps and whether it is for rice paddy or
field, and the area for the payment limit per farming household is 0.1~5.0ha. The payment per ha in
2010 was 794,000 won for organic upland, 674,000 won for no pesticides cultivation and 524,000
won for low pesticides cultivation. The payment per ha for rice paddy are 392,000 won for organic
cultivation, 307,000 won for no pesticides cultivation and 217,000 won for low pesticides cultivation,
which are to be paid in addition to the direct payment for revenue from rice. For reference, in the
direct payment system for making up revenue from rice, unit amounts of support for fixed direct
payment are 746,000 won for agricultural promotion area and 597,000 won for non-agricultural
promotion area.

2.4. Biological Disease and Harmful Insect Prevention Project

The biological disease and harmful insect prevention project is to reduce the usage of pesticides and
to produce high quality safe agricultural products by converting insect prevention by synthetic
pesticides for facility horticulture crops to biological insect prevention utilizing natural enemies.
Thus, it will satisfy consumers’ demand for eco-friendly agricultural products, increase revenues by
decreasing labor force of farming households joined the project, and protect the health of farmers
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from the pesticides damage. This project has been introduced and implemented since 2005 in order
to induce the conversion of production method for facility horticulture crops to an eco-friendly
method. It is a model project for insect prevention using natural enemies to convert the area of
50,000ha which is 50% of the area for facility horticulture cultivation to insect prevention using
natural enemy and public officials and consultants training programs. Objects for the project are the
farmers, farm corporations and agricultural corporations who are culturing the crops eligible for
support in the facility greenhouses with the size of more than 3,000nd. Eligible crops were expanded
to 9 crops including strawberry, tomato, chili (bell pepper), paprika, cucumber, watermelon, grape
and melon. The payments are comprised of government subsidy for 20% and local government
subsidy for 30%, and the remaining 50% of self-funding.

The microorganism project for biological insect prevention was introduced in 2009 to reduce
the usage of pesticides and to convert to high quality safe agricultural products production system
through the conversion of insect prevention by synthetic pesticides to biological insect prevention
using microorganisms. The object area for the project is 1,000ha and the project cost is 4.2 billion
won; comprised of 20% government subsidy and 30% local government subsidy, and the remaining
50% is self-funding. Object crops for support are limited to 10 crops of strawberry, tomato, chili
(bell pepper), cucumber, watermelon, pumpkin, lettuce, flavor water parsley, perilla and cabbage.

2.5. Eco-friendly Fertilizer Support Project

The Eco-friendly Fertilizer Support Project is divided into organic fertilizer support project and soil
conditioner assistance project.

The policy objective of the organic fertilizer support project is to promote resource recovery
through recycling of by-products from agriculture, forestry and livestock industry and to settle down
eco-friendly resource circulating agriculture by preserving soil quality of farmlands and reducing
the input of chemical fertilizers. Objects for the project are farmers and farm corporations who use
organic fertilizers, and the objects for support are 3 kinds of organic fertilizers such as mixed expeller
cake fertilizer, mixed organic fertilizer and organic composite fertilizer and 2 kinds of by-product
fertilizer such as livestock manure compost and general compost. Support from government subsidy
is given on a fixed amount basis; 1,500 won per 1 bag (20kg) of organic fertilizer; 1,200 won per 1
bag of first grade livestock manure compost, 1,100 won for second grade, and 900 won for third
grade; and 1,000 won for first grade general compost, 900 won for second grade and 700 won for
third grade. In the case of local government subsidy, 600 won per 1 bag is supported- additional
supports will be given depending on fund availability of local government.

The policy objective of the soil conditioner assistance project is to improve acid soil and the
soil of the farmland with a low content of effective silicic acid through the input of soil conditioner
(lime and silicic acid) and to create the base for the implementation of eco-friendly agriculture by
maintaining and preserving soil fertility. In the case of soil in Korea, mother rock itself usually has
acidity, and with heavy reliance on chemical fertilizers in cultivation, soil acidification is further
accelerated. Therefore, soil improvement is an important task for the establishment of a sustainable
agricultural base. Soil improvement project has been implemented since 1960 based on the Article
20 of the Farmland Act (Soil improvement and preservation) and the Article 24 of the Enforcement
Decree of the said Act (Implementation of the project for soil improvement and preservation).
Objects for the project are the farming households which cultivate farmlands in all parts of the
country, and objects for support are the rice paddies with the effective silicic acid content of less than
130ppm and fields of volcanic ash soil. Additionally, in the case of lime, fields with acidity of less
than pH 6.5 (including orchard) and farmland with heavy metal pollution are the objects for support.
Supports are comprised of 80% government subsidy and 20% local government subsidy.
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2.6. Eco-friendly Agri-Products Distribution Activation and Consumption Promotion Project

In order to induce the activation of the distribution and the promotion of consumption for eco-
friendly agricultural products, actions such as: the education of producers’ and consumers’
organizations; the expansion of the installation of specialized sales corner for eco-friendly agricultural
products; and the expansion of financial support for direct trade of eco-friendly agricultural products
are taken. Furthermore, expansion of the handling of eco-friendly agricultural products at the
wholesale markets and the establishment of exclusive logistics center for eco-friendly agricultural
products are considered. Besides, the exploration of mass demanding places such as school meals
and hospital meals and the development of eco-friendly processed foods are implemented as well.

The eco-friendly agricultural products certification system is a system which certifies the safety
and quality of agricultural products through overall inspection using strict standards of the specialized
certification agency for the purpose of fostering eco-friendly agriculture as well as protecting
consumers. Criteria for certification are; business management, cultivation, packing, water, seeds,
cultivation method and quality control of products in the case of agricultural products. Moreover,
breeding farm, breeding conditions, feed self-sufficiency base, origin of livestock, feed, nutrition
management, animal welfare, disease control and quality control are the criteria in the case of
livestock products. Eco-friendly certification steps are comprised of certification for organic
cultivation, no pesticides cultivation and low pesticides cultivation in the case of agricultural
products. In the case of low pesticides certification, new certification was suspended from 2010 and
it is scheduled to be abolished from 2016. Eco-friendly livestock products certification steps are
comprised of 2 steps, organic breeding and no antibiotics breeding. Certification for eco-friendly
agricultural products is handled by the National Agricultural Products Quality Management Service,
a public institution and a civil certification institution. Currently, there are 70 civil certification
institutions designated and operating (as of December 2010).

The eco-friendly agricultural products direct trade match support project (financing) is being
implemented as a project for the activation of the distribution of eco-friendly agricultural products.
Objects for the project are farm corporations and consumers’ cooperative, which are engaged in eco-
friendly agricultural products direct trade business; while, e-Commerce business entities are also
allowed to participate in the project as well. The financing of support is from a public fund for 80%
and the remaining 20% is self-funded. The support amounts for this project reached to 35.9 billion
won to 61 organizations in 2008, 40 billion won to 74 organizations in 2009 and 40 billion won to
75 organizations in 2010. Obligatory direct trade match amount for this project was set to be more
than 125% of support amounts. Next, eco-friendly agricultural products consumption place
distribution activation project (financing) is a financing project which supports the specialized stores
for eco-friendly agricultural products to facilitate consumers’ access to eco-friendly agricultural
products. Objects for the project are the corporations which operate specialized stores for eco-
friendly agricultural products with annual sales turnover of more than 1 billion won having more
than 50 members of producers and more than 1,000 members of consumers. Project cost for 2010
was 2.4 billion won, and for support, is financing from a government fund for 80% with interest rate
of 3% p.a., and the remaining 20% is self-fund. Repayment is for 3 years after 2 years of grace
period. Use of support fund is limited only to key money for lease for eco-friendly agricultural
products store, cost for store facilities for new opening, and purchase costs for display stand in store
and freezing and cooling facilities.

From 2008 the government has implemented the eco-friendly agricultural products certification
activation project to effectively cope with the increasing demand for certifications and to reinforce
education for screening members for certification to prevent the issuance of poor certifications. Major
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content of this project is to provide support for eco-friendly agricultural products practice fee, supports
for the cost of education and publicity of screening members of eco-friendly certification institutions,
and cost for exchange and cooperation between producers and consumers for the enhancement of
credibility of certified eco-friendly agricultural products. Moreover, the education and publicity
projects for the promotion of consumption of eco-friendly agricultural products have been continuously
implemented while publicity projects for exchange between urban and rural areas were implemented
to expand the use of eco-friendly agricultural products for school meals which is a mass user.

3. Theoretical Background of Environmental Friendly Direct Payment
Program

The theoretical framework of the EFDPP is based on externalities attributed to market failure in
welfare economics.> Farming activities both positively or negatively affect the welfare of other
economic agents through the external market. When an externality is generated, the production of
agricultural products by price mechanism either exceeds or does not reach social optimum levels.
Especially in the case of intensive conventional farming, which depends on excessive inputs of
chemical agricultural materials, production may increase even though social costs are incurred due
to the discharge of pollutants associated with producing agricultural products into the environment.
However, the resulting external costs, including the treatment costs of pollution sources, are not
actually included in the production cost.

In contrast, environmentally friendly agricultural practices improve the quality of agro-
ecological systems and thus generate a positive externality. In order to ensure that environmentally
friendly agriculture is properly evaluated and recognized through the market mechanism,
considerable amount of transitional time and transactional cost are required (OECD, 2001).

The theoretical background of the direct payment program is based in the externality and
subsidy theories in economics. A core tenet of environmental economics is that environmental
problems can be solved to some extent by market mechanism of demand and supply. If we can
measure the effect of environmental quality improvement in an agro-ecological system through the
environmentally friendly farming practices, we can internalize an externality in the market
mechanism as long as a direct payment is made as a subsidy equaling the amount of external marginal
benefits (EMB). Theoretically, environmental subsidies are payments awarded for reducing pollution
levels or for developing environmentally friendly farming practices.” Farmers will enhance the
environmental performance of the agricultural sector if they are provided with proper subsidy as an
economic incentive to cover the environmental costs and benefits drawn from their production
activities. In practice, the larger the payment, the greater the range of practices likely to be adopted
and the higher the number of likely participants. However, the subsidy programs may be expensive
for taxpayers to fund because participation will increase as payment rates rise.

The theoretical framework in which the EFDPP increases social benefits through the
establishment of sustainable agricultural system can be presented using a graphic approach. First, it

3 Externality means a direct effect of the action of one person or firm on the welfare of another person or firm, in a way that
is not transmitted by market prices. The theory of externality with a subsidy is explained by Baumol and Oates (1988) and
Carlson, Zilberman, and Miranowski (1993).

4 In this case, if the agricultural products produced are compensated with an appropriate price through differentiation in the
market. We can regard this as a pecuniary externality, which also has the characteristics of technological externality as the
evaluation on the improvement of environmental quality is not properly reflected in the market.

5 In reality, the subsidy programs might be affected through direct payment, grant programs, loans at below-market interest
rates, or tax concessions (Kim, 2001).
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is assumed that the marginal benefit (demand aspect) and the marginal cost (supply aspect) are
precisely measured through an appropriate quantification method. Under this premise,
environmentally friendly farming practices contribute to the reduction of water pollution, increase
of soil microbes and biodiversity, and so generate a positive externality with an incremental marginal
external benefit. As shown in Figure 1, the horizontal axis represents the output level (Q) of
environmentally friendly farming practices. The demand for the output is equivalent to marginal
private benefit (MPB). The equilibrium point from applying an appropriate subsidy is moved up
from Eoto A and then social optimal production is shifted from Qoto Q. In this figure, Q" represents
the optimal amount of production (or consumption), P in optimal consumer price, P in optimal
producer price which is equal to P*c+s. The symbols in Qo and Po represent quantity and price in a
competitive case without an externality.

2]
Supply=MPC
P TN '
Pol IR i
P P
; i MSB=MPB+MEB
E . Demand=MPB
0 Q, q Q

Figure 1. Framework for analyzing the EFDPP with positive externality

In the case of generating the positive externality drawn from environmentally friendly farming
practices, the optimal decision problem with maximizing social welfare is mathematically formulated
through paying subsidy amount to the external marginal benefit as follows:

Max SW(Q) = PB(Q) + EB(Q) — PC(Q) (1)

where SW(Q): Social welfare of producing environmental-friendly output Q
PB(Q): Private benefit of producing environmental-friendly output Q
EB(Q): Environmental benefit of producing environmental-friendly output Q
PC(Q): Private cost of producing environmental-friendly output Q

The first order condition for optimizing the equation (1) is as follows:

PB+EB+ PC=0 2
Q Q@ Q

That is, MPB + MEB = MSB. At the optimal amount of production Q*, MC(Q") = MSB(Q").
The optimal level of direct payment is that optimal producers’ price minus optimal consumers’ price,
i.e., s = P"»-P"c. Social optimal solution is decided at E*, ie., MSB = MC, which is determined by the
amount of direct payment, s = MEB(Q"). In this case, social welfare could be analyzed as follows:

Consumer gain = P*.PoEE"

Producers gain = PoP",AEo

Environmental gain = BAE Eo

Policy cost of direct payment = P*.P*AE"

Net social Gain = BAEo
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Therefore, expanding sound environmentally friendly farming practices through the EFDPP
results in net social welfare gain equivalent to BAEo. However, in order to precisely determine the
amount of subsidy amount (or green payment), there is a need for scientific quantifying the external
marginal benefit (EMB) drawn from activating environmentally friendly farming practices. In
reality, the proxy of the EMB uses the production cost gap and revenue gap between conventional
and environmental farming practices due to the difficultly of quantifying the externality.

As shown in Figure 2, during the transitional period (to~tc) before environmentally friendly
agriculture is fully established, more production cost are incurred and also the quantity of production
is decreased resulting in a decrease in income. The gap between environmentally friendly agriculture
and conventional farming is C portion in oblique lines and income gap can be shown as R portion in
oblique lines. Realistically the income gap between farming methods may be different depending on
the prices received by farmers and therefore it is difficult to establish a set transition period. The
EFDPP is a subsidy in the form of compensation for the increase in production cost and decrease in
income from the aspect of farmers’ balance of payment. When the agro-ecological environment is
improved by practicing environmentally friendly farming, the direct payment can be regarded as a
means of compensation for externality. The EFDPP enhances farmers’ interests in farming methods,
which reduce the quantity of chemical fertilizer