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Preface 

 
 

 
 
In recent years, the question of how to establish sustainable agricultural 

systems has become as prominent as questions related to water, energy and 
climate change. High input/high output agriculture has brought with it many 
adverse effects; the massive deterioration of soil and water in both quantity and 
quality, increased greenhouse gas emissions and an increased prevalence of 
unsafe foods. Additionally, urbanization and climate change and has worsened 
the shortage of farmland and reduced the supply of agricultural water. Given 
these challenges, maintaining, conserving and efficiently using agri-
environmental resources, through fostering of sustainable agriculture, have 
emerged as key tasks in solving these problems. Recently, FAO suggests that 
sustainable agriculture integrates four main goals such as environmental 
integrity, economic resilience, social well-being and good governance. What is 
needed therefore is research, based on systematic and comprehensive empirical 
analyses, that can propose plans and methods for establishing an appropriate 
sustainable agricultural system. 

This report is the final result of a two-year research project on establishing 
sustainable agricultural systems in Korea. In this report, numerous empirical 
analyses of sustainable agriculture was conducted; namely changes in soil and 
water resources, the nutrient balance in the farmland, the relationship between 
productivity and environment (based on estimation of rice production function), 
an integrated analysis of environment and economic efficiency and social 
aspect analysis. In addition, plans to establish sustainable agricultural systems 
were presented. These plans were based on an analysis of the contribution 
financial investment in fostering a sustainable agriculture that would improve 
the added value of agriculture, an in-depth analysis of soil nutrient management 
policies for professionals, an analysis of farmers’ recognition of, and 
inclination to practice, sustainable agriculture, and an analysis of the priorities 
of an implementation program based on AHP methodology. We trust that this 
report will constitute a useful reference in establishing more effective strategies 
for sustainable agricultural systems. In particular, this research is expected to 
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be utilized as the basic data and information for making the fourth five-year 
(2016~2010) plan for fostering the environment-friendly agriculture in Korea. 

I acknowledge the efforts of the experts and government officials who served 
as advisory committee members despite their busy schedules, and the farmers 
and professionals who responded to our survey. In addition, I would like to 
thank Professor Ian Gordon of Chung-Ang University for his editorial 
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ABSTRACT 
 

 
 

Establishment of Sustainable Agricultural Systems in 
Korea  
 

Background of Research 
Current research on sustainable agriculture has mainly analyzed the 

production aspect, focusing on the technical and economic aspects of 
environmentally-friendly and low-input agriculture. However, in future, 
research on sustainable agriculture must move beyond the production aspect to 
examine other aspects. This ‘holistic’ approach to research on low input 
agriculture will not only examine the production aspect, but will also the 
environmental, economic and social aspects. Such an approach is necessary if a 
sustainable agriculture system is to be established which effectively manages 
agriculture environment resources, such as soil and water.  

 
Method of Research 

This study presents the results of an actual first year study which analyzed 
sustainable agriculture. In the study, Data Envelopment Analysis (DEA) has 
been applied, using as its basis the rice production cost and soil-related 
variables data, so that a review could be conducted of the compatibility of 
economic feasibility and environment effect.  

In addition, a structural econometric model has been used for analyzing the 
effects of sustainable agriculture policies under alternative policy scenarios. 
Moreover, further analysis of soil nutrient management has been carried out 
with an analysis of frequency and the Ordered Probit Model on the basis of 
expert surveys. 

Furthermore, an analysis of frequency and Heckman’s two-stage method has 
been applied to determine the level of farmers’ understanding and their 
intentions with regards to sustainable agriculture.  

Finally, an Analytic Hierarchy Process (AHP) has been employed so as to 
establish a hierarchy of priorities for sustainable agriculture policy programs.  
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Research Results and Implications 
An analysis of environment effect reveals that the available phosphate level 

is 1.3~2.1 times greater than the optimal amount in rice paddies, upland fields 
and orchards. Further examination has revealed that the excess nutrient is 
polluting both ground water and surface water.  

Analytical results for economic feasibility show that factors of production 
have been invested heavily in the rice crop. Under these conditions, sustainable 
agriculture, including low-input agriculture, appears to be a possible alternative 
that will facilitate simultaneous improvements in both economic feasibility and 
environment effects.  

Analysis results for sociality reveal that social factors include the value of 
producer, association and interior networks. Social conditions are comprised of 
leadership, consumers’ awareness, education and conflict solutions. In addition, 
analysis as to the degree investments contribute to improving agricultural value 
added has revealed that the direct payment program is the most effective 
instrument. Experts confirm that economic feasibility can be improved by 
scientific and well-reasoned nutrient management on the basis of soil testing.  

Farmers pointed to ‘economic factors’ (40.5%) as being the largest obstacle 
to switching to the practice of sustainable agriculture. They also indicate 
‘uncertainty with regards to sustainable agriculture technology’ (55.8%) as an 
impediment to practicing sustainable agriculture. Even so, farmers who believe 
environmental and regional issues to be the most pressing problems have 
expanded their practice of sustainable agriculture.  

An analysis which sought to establish the priorities for sustainable 
agriculture policy programs has revealed that extending agricultural technology 
R&D, promoting soil testing, delivering fertilizer recommendations and 
introducing an emission trading system are all very important policy measures.  

The keys to establishing sustainable agriculture system are classified into the 
following four aspects; each aspect having different requirements. 

Firstly, from an economic aspect, the research indicates that agricultural 
policy needs to be integrated with environmental policy and that the function of 
market making based on the value chain needs to be revitalized.  

Secondly, from an environmental aspect, there is a need for an optimal 
resource management system to be established in the agricultural sector. In 
addition, sustainable agriculture practice will need to be extended with 
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attendant environmentally-friendly and sustainable intensive technology also 
requiring further development.  

Thirdly, from a social aspect, green agriculture management needs to be 
fostered, technology and education extended, and social conflict mediated. 

Lastly, from a governance aspect, it will be necessary to strengthen good 
governance, assign and share suitable roles and responsibilities, build a 
cooperation system and utilize community supported agriculture.  

 
 

Researchers: Kim Chang-gil, Jeong Hak-kyun, Moon Dong-hyun and Clement 
Tisdell 

 

Research Period: 2014. 1 ~ 2014. 12 

E-mail: chaggil@krei.re.kr 
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Introduction  1 
 

 

Introduction Chapter1 
 

 

 
1. Necessity for the Research 

 
 
Both domestically and internationally, promotion of intensive agriculture 

with its focus on increasing agricultural productivity without regard to the agri-
environment has increased negative impacts, including the degradation of 
farmland soils and agro-ecosystems and an increase in greenhouse gas 
emissions. In order to reduce these negative impacts, fostering sustainable 
agriculture, which is environmentally sound, economically profitable and 
socially acceptable, has been highlighted as an important task. 

Internationally, the Rio Declaration on Environment and Development has 
been adopted as a global environment conservation ordinance. Since the release 
of the declaration’s detailed action plans, entitled Agenda 21at the Rio Summit 
in 1992 and the United Nations Conference on Environment and Development 
(UNCED) active discussions about sustainable agriculture and rural 
development have been ongoing, with each country establishing and promoting 
measures for developing sustainable agriculture. 

Twenty years later, in June 2012, the Summit on Sustainable Development 
(Rio+20 or the Earth Summit 2012) was held in Brazil. One of the items on the 
agenda was to check on the performance of sustainable development over the 
preceding 20 years and seek a future direction for practical and systematic 
development. More than this, the main agenda item for of the meeting was to 
deliberate on how to build an institutional framework for sustainable 
development that would lead to the The Future We Want, with this aspirational 
phrase being adopted as the summit declaration. In other words, the emphasis 
was on a paradigm shift to green economy, in order to build a sustainable future in 



2  Introduction 

which all of us can prosper without harming nature. The green economy 
recognizes that protecting and conserving environmental resources can be a 
significant driver for the economic growth. Agriculture has immense potential 
in a green economy to address the unsustainable use of natural resources for 
food production.  

Domestically, starting in 2001, a succession of “Five-Year Plans to Foster 
Environment-friendly Agriculture” have been undertaken in order to develop 
sustainable agriculture and realize the sustainable development paradigm. 
The vision of “The Third Five-Year Plan to Foster Environment-friendly 
Agriculture (2011-2015)”concerned implementing environment-friendly green 
industry, in which people and nature coexist, and various policy programs were 
implemented towards achieving that end (Ministry of Food, Agriculture, 
Forestry and Fisheries, 2011). The establishment of “The Fourth Five-Year 
Plan to Foster Environment-friendly Agriculture (2016-2020)”, is taking place 
against a backdrop of growing demand for the development of new 
implementation programs; programs to further establish a sustainable 
agricultural system, reflecting the recent changes in conditions. 

Driven by these changing domestic and international conditions and with an 
eye to maximizing policy performance, in terms of sustainability, demand has 
been growing in the agricultural sector for an evaluation of major policy 
programs conducted thus far and the development of new policy programs. 

Preceding studies on sustainable agriculture focused on technological and 
economic analyses of environment-friendly low-input agriculture in terms of 
production perspective. Also, sustainable agriculture has not yet taken root in 
domestic agriculture despite various policy initiatives. As a result, the 
maintenance, conservation and efficient use of agri-environmental resources by 
means of systematically fostering sustainable agriculture has been identified as 
a crucial challenge to be accomplished. In this context, future studies on 
sustainable agriculture require that a holistic approach be taken to establishing 
sustainable agricultural systems, an approach that encompasses the 
environmental, economic and social aspects, one that will promote eco-friendly 
agri-environmental resource management for both soil and water and low-input 
agriculture in terms of production.  
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2. Purpose and Scope of the Research 
 
 
This research aims at systematically and comprehensively analyzing farming 

practices, soil, agricultural water and their related policy programs. Appropriate 
plans for each of these fields will be developed with the objective of 
establishing sustainable agricultural systems that are economically viable, 
socially acceptable, and environmentally sound over the long term. 

To that end, in the first-year of this study the condition of agri-environmental 
resources of Korea was systematically diagnosed with soil, agricultural water 
and nutrient balance empirically analyzed in their environmental, economic and 
social aspects. 

In the second-year of the study, key tasks were to investigate environmental, 
social and governance aspects of agricultural sustainability taking into account 
the results of the empirical analysis of the first-year’s study on sustainable 
agriculture and the surveys for farmers and professionals.  

The empirical analysis of sustainable agriculture was approached separately 
from economic, environmental and social aspects. That being said relatively 
more weight was placed on the analysis of the economic aspects, reflecting the 
nature of the institution in charge of the research. The scope of this research 
was limited to the farming resources and methods that have the greatest impact 
on the agricultural environment, such as soil and water resources, as well as 
agricultural water management, which has recently emerged as an important 
issue in recent years due to climate change. The issues of farmland and energy 
were excluded, given that they had already been addressed in other projects 
conducted by the Korea Rural Economic Institute (KREI).1Conversely, there 
was a focus on policies for establishing sustainable agricultural systems, in 
other words those required to convert agricultural production methods to 
sustainable agricultural systems, such as governance, economic instruments, 
regulations and support, training and human resource development. 

  

                                          
1 There are several projects regarding to farmland issue (Chae and Kim, 2014; Park 

and Chae, 2013) and energy area (Kim, Park, Han and Park, 2013; Kim, Kim and 
Han, 2014).  
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3. Review of the Preceding Research. 
 
 

3.1. Discussions about the Concept of Sustainable 

Agriculture 

 
In Korea, the concept of sustainable agriculture was suggested by Oh Ho-

seong (1992) as agriculture that harmonizes agricultural development and 
environmental protection. More precisely, he defines sustainable agriculture as 
agriculture that reduces adverse effects of the modern farming while 
maintaining its productivity, an objective attained by harmonizing farming 
practices and the environment.  

In the same context, Kang Bong-soon (1992) emphasized a healthy farming 
principle wherein the self-purification capacity of agriculture could be 
enhanced by harmonizing farming methods with nature such that agricultural 
activities have positive impacts on the environment. When introducing the 
global trend of sustainable agriculture, Kim Hyeong-hwa (1995) suggested that 
agriculture which is in harmony with environment through the integration of 
agricultural policies and environmental policies is sustainable agriculture. 
 Kim Chang-gil and Kim Jeongho (2002) suggested in their study on 
establishing strategies to develop sustainable agriculture (timed to celebrate the 
10th anniversary of the Rio Declaration (Rio+10)), that sustainable agriculture 
is an environmentally healthy, economically profitable and socially acceptable 
agricultural production activity based on the basic principles of Agenda 21. 
Cho Young-tak (2007) approached sustainable agriculture and the rural village 
paradigm from the perspectives of environmental impacts, safety and amenities. 
As policy principles, he suggested a triple decoupling that encompasses 
economic efficiency and ecological efficiency, based on the separation between 
production and environmental loads.  

The United Nations Environment Programme (UNEP, 2010) established 
sustainable agriculture as a concept that includes productivity, environmental 
conservation, farm income, rural welfare and consumer health. With regards 
policies to promote sustainable agriculture, it presented the following four: 
strengthen agriculture, mitigate agricultural impact on the environment, 
increase the use of agricultural biodiversity, and provide policy support. 
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The European Commission (2012) approached sustainable agriculture from 
the perspectives of competitiveness, efficiency and environmental performance 
within the agricultural sector. The European Commission considers sustainable 
agriculture to be an important factor in reducing environmental pollution, 
conserving biodiversity maintaining ecosystem services, mitigating greenhouse 
gas emissions whilst improving productivity and competitiveness.  

 
 

3.2. Research on Environmental Evaluation 

 
With regard to the environmental evaluation of sustainable agriculture, Ryu 

Soon-ho and Noh Hui-myeong (1996) developed an agricultural ‘nonpoint 
pollution source’ prediction model suitable for the terrain and types of farming 
undertaken in Korea and conducted the environmental evaluation. For the 
environmental evaluation, they attempted to predict the pollution load caused 
by examining the farming characteristics and the types of agricultural resource 
utilization in the subject areas. 

Choi Ji-young and Shin Eun-seong (1998) divided the nonpoint pollution 
sources by soil usage. In order to diagnose the nonpoint pollution sources in the 
farming areas, they measured pollution emissions such as BOD, COD, SS, total 
phosphorus and total nitrogen in relation to water quality and runoff, and 
presented a technique to calculate and manage the pollution load by applying a 
nonpoint pollution runoff model.  

Kim Chang-gil and Kang Chang-yong (2002) attempted to analyze the 
environmental load in Yangpyeong-gun in Gyeonggi-do and Jincheon-gun in 
Chungcheongbuk-do, by applying the material balance model. They suggested 
plans, based on the results of their analysis, for agri-environmental resources to 
promote the practice of sustainable agriculture.  

Eom Ki-chul, et al. (2002) divided the country into large-scale rice 
cultivation zones, namely plains, mountainous, highland, and Jeju (island) 
zones. This would allow technologies to be matched to the various 
environmental conditions for agricultural production. It would also allow for 
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the development of multiple zone particular analysis models: a soil and water 
management model, a pesticide management model, an organic resource 
utilization model, a cropping system model and an environmental farming 
model. They then attempted to evaluate the environmental impacts based on 
these models.  

 
 

3.3. Research on Economic Evaluation 

 
The mainstream economic evaluations for sustainable agriculture revolve 

around an economic analysis of environment-friendly farming practices. 
Similarly, Kim Chang-gil, Kim Tae-young, Shin Yong-kwang and Her Jang  
(2005) proposed plans for the development of environment-friendly agriculture 
in each region, including programs customized to the conditions of each region, 
via a management performance analysis based on the survey of production 
costs of farmers who practiced environment-friendly farming coupled with an 
economic analysis of the costs and benefits of transitioning to environment-
friendly farming systems. The study took as its focus the sample regions of 
Hongseong in Chungcheongnam-do and Okcheon in Chungcheongbuk-do.  

Oh Se-ik et al. (2005) analyzed the degree of labor and capital input by 
applying the production function in the Cobb-Douglas form, in order to 
estimate productivity of each farming method when applied to environment-
friendly rice farming. 

Kim Yoon-seong and Lee Jeong-jeon (2008) analyzed the economic 
performances of the environment-friendly farming and the conventional 
farming practices, by comparing their total factor productivity, economy of 
scale and elasticity of substitution of man-made capital. This study concluded 
that environment-friendly farming practice has higher total factor productivity 
than the conventional farming practice but also that its economy of scale is 
weak and it is relatively difficult in environmentally friendly farming to 
substitute man-made capital for natural capital. .  
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3.4. Research on Social Evaluation 

 
Research on the social aspect of sustainable agriculture is very limited. Huh 

Mi-young and Kim Jong-duk (2002) compared and analyzed the degree of 
acceptance of sustainability by means of a survey targeting both female farmers 
practicing environment-friendly farming and those practicing conventional 
farming. According to their study, female farmers practicing environment-
friendly farming were more accepting of sustainability. In addition, it was 
found that the higher their satisfaction with farming, the greater was their 
recognition of environment-friendly farming, the higher their quality of life, the 
lower their awareness of gender inequality, and the higher their economic 
motivation. 

Huh Jang (2005) analyzed the social characteristics of the farmers who 
practiced environment-friendly farming, applying Alternative-Conventional 
Agriculture Paradigm (ACAP) index developed in the USA. The results of this 
study revealed that farmers practicing environment-friendly farming have both 
a stronger and wider social network than those who do not and are involved in 
more organizations related to agricultural technology. 

 
 

3.5.  Research on Integrated Evaluation of Environmental 

and Economic Performances 

 
Domestic and international research on the integrated evaluation of 

environmental and economic performances of sustainable agriculture is also 
limited. Kim Chang-gil et al. (2011) attempted an integrated analysis of 
environmental and economic performance of the geothermal heat pump 
coupled with organic farming to analyze the level of green productivity of the 
agricultural sector, using the concept of eco-efficiency, which is the ratio of 
environmental performance to economic performance. In addition, they 
analyzed the technical efficiency of the farmers practicing organic farming, by 
applying the Data Enveloped Analysis (DEA) technique as an integrated 
evaluation methodology. 
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De Koijer et al. (2005) proposed a methodology for evaluating the 
sustainability of agricultural production using the nonparametric DEA method, 
(for the sugar beet growers of Netherlands)to determine if technical efficiency 
and sustainability could be compatible. According to the study results, the 
average technical efficiency of the farmers subject to analysis is approximately 
50% and there is a positive correlation between the technical efficiency and 
sustainability that takes environment into account.  

 
 

3.6.  Research on Management of Agricultural Water 

 
Research on agricultural water, in relation to sustainable agriculture, has 

been conducted, firstly, as irrigation facility management for agricultural water 
and secondly, as approaches to virtual water for agriculture. Kim Hong-sang 
and Shin Eun-jeong (2004) diagnosed the management practices of 
administrative organizations responsible for agricultural water, which revealed 
problems in the management of agricultural water and irrigation facilities. In 
light of these problems, and taking into account the changes in agriculture, and 
rural villages and international standards related to the agricultural water 
management, they suggested how an improved reorganization of the 
management system for agricultural water and irrigation facilities could be 
obtained.  

Park Seok-doo, Kim Hong-sang and Kim Chang-ho (2010) also proposed a 
plan for the reorganization of the agricultural water management system, after 
examining and analyzing, firstly, the prospect of demand and the supply of 
water resources and agricultural water, secondly, the current status and 
challenges of irrigation facilities for agriculture, and, finally, the utilization and 
management system of agricultural water and irrigation facilities.  

The Rural Development Administration (2010) analyzed the OECD’s policy 
direction for agricultural water, the agricultural metrics and the prospect of, and 
response strategies to problems in the supply of agricultural water. Following 
this, they put in place national strategies for agricultural water and prepared 
practical countermeasures.  

Hong Il-pyo, et al. (2009) analyzed the changes in virtual water trading of 
the agricultural and livestock products against the background of the opening 
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of agricultural and livestock markets following FTAs with major exporting 
regions such as the USA and the EU. According to their study, the price 
reduction in agricultural products would lead to an increase in imports, 
particularly of rice and wheat and would thus significantly increase the import 
of virtual water. 

 
 

3.7.  Differences between Preceding Research and This 

Research 

 
Existing research on sustainable agriculture is primarily focused on the 

analysis of environmental and economic performances, such that there has not 
been a comprehensive study on establishing sustainable agricultural systems 
that includes farming methods and agricultural water as well as social aspects.  

This research summarizes a series of studies of environmental agriculture 
and sustainable agriculture carried out so far in the field of sustainable 
agriculture including environment-friendly agriculture, green growth and 
development of agri-environmental indicators before presenting the vision, 
basic direction, and key tasks for establishing sustainable agricultural systems 
formulated upon empirical analyses of the environmental, economic and social 
aspects. In particular, we strived to maximize the performance of the research 
by taking full advantage of collaborative research with national and 
international professionals (detailed tasks and article consignment, etc.).2 

                                          
2 Outsourcing of the 2-year research was carried out in the following three areas to 

conduct an effective research on establishing sustainable agricultural systems: 
First, in order to establish a systematic theory about sustainable agriculture, 

Professor Emeritus Clement Tisdell of the University of Queensland, who 
conducted in-depth research on the theory of sustainable development and 
sustainable agriculture in the early 1990s, was commissioned to write a paper on 
the topic of “Agricultural Sustainability: An Update” (Tisdell, 2014). The contents 
of the paper appear in Chapter 2: Concept and Theory of Sustainable Agriculture. 

Second, in order to obtain information about the status of soil and nutrient 
management, both key areas of sustainable agriculture policies, Dr. Cho from the 
Agricultural Society Development Research Institute was commissioned to write a 
paper on the topic of “Analysis of Implementation Methods for Sustainable 
Nutrient Management through Soil Test” (Cho In-sang, 2014). The critical 
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4. Research Methods 
 
 
In order to conduct this research into establishing sustainable agricultural 

systems, previous research and related research from related fields, both at 
home and abroad, were reviewed. Policy and budget data from the Ministry of 
Agriculture, Food, and Rural Affairs (MAFRA), and reports prepared by 
research institutes such as the RDA, the National Academy of Agricultural 
Science (NAAS), the Korea Environment Institute (KEI) were reviewed. In 
addition, other relevant documents and literature sourced from major countries 
such as USA, Europe, Australia and Japan and international organizations such 
as the OECD, UN and FAO Japan, were examined to identify the trend of 
discussions and research in this field. Furthermore, a trip to Australia allowed 
for data collection and in-depth discussions with professional experts on 
Australia’s sustainable agriculture (July 19 ~ July 25, 2014). 

For the empirical analysis of environmental, economic and social aspects of 
sustainable agriculture and to identify the key tasks in establishing sustainable 
agricultural systems, the following approaches were applied.  
 First, RDA survey data detailing changes in the agricultural environment was 
used to analyze changes in soil and water resources. 
 Second, a regression model based on soil test data was used to analyze soil 
change factors. 

Third, the material balance input-output model for the agricultural sector was 
used to analyze the nutrient balance of Korea.  
                                                                                                     

analysis results form represents the basic data used in an in-depth evaluation of 
soil and nutrient management policies. The paper itself was published in a 
separate report “Soil and Nutrient Management Policies for Practicing Sustainable 
Agriculture” in conjunction with this research. 

Third, in order to obtain in-depth information on Japan’s sustainable agriculture 
policy programs, Professor Shobayashi Mikitaro of Gakushuin Women’s College 
in Japan was commissioned to write a paper on the topic of “Study on Current 
State and Development Direction of Japan’s Agri-environmental Policies” 
(Mikitaro, 2014). A crucial part of the paper is featured herein when Japan’s case 
is presented as an example of sustainable agricultural policies of major countries. 
The paper was published in a separate report “Sustainable Agricultural Policies of 
Major Countries” in conjunction with this research. 
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Fourth, the rice production function was estimated, based on rice panel data, 
in order to analyze the relation between productivity and the environmental 
aspect.  

Fifth, the Data Envelopment Analysis (DEA) was applied to examine the 
compatibility between the economic and the environmental aspects based on 
RDA’s standard income data and soil survey data.  

Sixth, interviews and surveys were conducted for the farmers practicing 
sustainable agriculture in order to evaluate the social aspect of sustainable 
agriculture.  

Seventh, an analysis using the macro-econometric structure model was 
attempted in order to analyze the effects of sustainable agricultural policies.  

Eighth, frequency analysis and Ordered Probit analysis were applied to the 
survey for professionals in order to analyze the soil nutrient management policies 
as well as the intention of spreading sustainable agriculture technology. 

Ninth, frequency analysis was applied to the survey for farmers and Heckman’s 
two-stage estimation model in order to analyze farmer recognition of, and 
inclination to practice, sustainable agriculture.  

Finally, in order to determine the prioritization of the implementation 
programs for establishing sustainable agricultural systems an Analytic 
Hierarchy Process (AHP) was applied to the survey of professionals. 
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5. Organization of this Report 

 
 
This research presents the vision, basic direction, and key tasks for 

establishing sustainable agricultural systems, arrived at on the basis of the 
diagnosis of the overall status and empirical analyses from each field. As a 
comprehensive report on the second-year research on establishing sustainable 
agricultural systems, this report is organized into eight chapters, including the 
major results of the first-year research, which is an empirical analysis of 
sustainable agriculture <Figure 1-1>. 

Chapter 1, the introduction, presents the need, purpose and scope of this 
research, the review of preceding researches, and the research methods 
employed. 

Chapter 2 describes the concepts of sustainability and sustainable 
development and the significance of, and approaches to, establishing 
sustainable agricultural systems. It also sets the standard for managing 
sustainable agriculture, and presents an inventory of sustainable agricultural 
policies. 

Chapter 3 presents the results of empirical analyses of sustainable agriculture, 
such as a variation analysis of soil and water resources, an environmental 
analysis achieved via a nutrient balance analysis, an integrated analysis of 
environmental and economic aspects, and a social analysis.  

Chapter 4 contains an analysis of the effects of sustainable agricultural 
policies derived from a policy simulation model in combination with an in-
depth evaluation of the soil nutrient management policy; nutrient management 
being a crucial policy among sustainable agricultural policies. 

Chapter 5 deals with the analysis of farmers’ responses, including the 
farmers’ recognition of sustainable agriculture, the difficulties they encounter 
in practicing sustainable agriculture, and their inclination to practice. 

Chapter 6 presents the trend of discussions on sustainable agriculture among 
the relevant international organizations such as the OECD, the UN and the 
FAO as well as policy examples from major countries such as the USA, UK, 
Australia and Japan with regard to building sustainable agricultural systems.  
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Figure 1-1.  Flowchart detailing each year’s research for establishing sustainable 

agricultural systems 
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Chapter 7 suggests the vision, the basic direction, the priorities of 
implementation programs, and the key tasks for establishing sustainable 
agricultural systems. 

Lastly, Chapter 8 presents a summary and the conclusion.  
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Concepts and Theories of 
Sustainable Agriculture Chapter 2 

 

Sustainable agriculture has been continuously discussed, both domestically 
and internationally, since the early 1990s in connection with sustainable 
development and sustainability. Despite this, a unified concept for sustainable 
agriculture has not yet been established. Instead it is defined differently by each 
country and by each international organization. Chapter 2 summarizes the 
concept formulation of sustainable agriculture and the theories in related fields. 
Based on the literature in these related fields that deal with sustainable 
agriculture, it examines the concepts of sustainability and sustainable 
agriculture, describes the significance of, and approaches to, the deployment of 
sustainable agricultural systems, the management standard setting for 
sustainable agriculture, and the inventory of sustainable agricultural policies. 
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1. Concepts of Sustainability and Sustainable 

Agriculture 
 
 

1.1. Meaning of Sustainability3 

 
Sustainability has of late become an ever more prominent and commonplace 

keyword in research into sustainable development, attracting a great deal of 
attention. Historically, the basic concept and framework of sustainable 
development were proposed in a report by the World Commission on 
Environment and Development (WCED) entitled “Our Common Future’. In 
this report, sustainable development is defined as “development that satisfies 
the current generation’s needs without damaging the future generation’s 
capability to satisfy their needs” (UN, 1987). In other words, it emphasizes 
both inter-generation equity and the intra-generation equity. Typically, 
sustainability means only the ability to maintain a certain process or state but, 
from the context of sustainable development, this definition is expanded such 
that it means to maintain harmony and balance without wasting or degrading 
the current economic, social and environmental resources to be used by the 
future generation to meet the current generation’s needs. Basically, sustainable 
development can be interpreted as a development in which economic growth, 
social stability and integration, and environmental conservation are balanced on 
the basis of sustainability (Kim Chang-gil and Kim Jeong-ho, 2002). 

Essentially, sustainable development means pursuing economic development 
within the carrying capacity of the natural environment and resources. It is 
believed that sustainable development can be continued indefinitely if the rate 
of economic development is maintained within this limit. It is possible to set an 
optimization problem of the sustainable development, based on the self-
reproduction capability of the natural environment and the resources and utility 
that can be obtained from economic development. In other words, the 
optimization problem of selecting sustainable development can be approached 

                                          
3 Please note that the theoretical approach to the sustainability of the agricultural sector is based on 

the information presented in the paper commissioned from Professor Emeritus Clement Tisdell of 
the University of Queensland, Australia (Tisdell, 2014). 
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by maximizing the social objective function with the accumulation equation for 
environment stocks as its constraint (Hanley, Shogren and White, 1997).  
 
 max ,					 → ∞ (2-1) 
 
 . . :	 / 	  (2-2) 
 

where, x represents an environmental stock, y a development flow, u(y)a 
development utility function, f(x)an environmental material production function, 
and r a social discount rate of development utility. 

The view that the sustainable development is a development within the 
carrying capacity of the natural environment and resources can be approached 
from the perspective of capital theory from among the economic growth 
theories. In other words, sustainable development requires changing the path of 
capital and stocks of the current generation to the next generation without 
reducing them, which can be expressed as follows (Pearce and Atkinson, 1998): 
 
 / 	 0 (2-3) 
 
 	 	 	  
 
where, KM: man-made capital 
  KH: human capital 
  KN: natural capital  
 

From the theoretic perspective, the types of sustainability can be divided into 
weak sustainability and strong sustainability. Weak sustainability allows the 
depletion of natural capital (KN) wherein the natural capital can be replaced 
with other capitals, such as man-made capital (KM) within the context of 
sustainability, operating on the premise that the total capital supply (K) does 
not decrease and man-made capital (KM) increases sufficiently. On the other 
hand, strong sustainability takes the view that a decrease in natural capital 
cannot be replaced with an increase in human capital (KH) or man-made capital. 
In other words, it considers the natural capital as something that is both 
essential to human existence and irreplaceable with any other type of capital. 
This presupposes that natural capital, once damaged, cannot be restored or that 
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doing so requires a significant amount of time thus dictating that the total 
amount must be preserved.4Under these conditions, development activities 
using natural capital are considered unsustainable from the perspective of 
strong sustainability. From the same perspective, even though the man-made 
capital can be greatly increased, development is impossible if it requires a 
reduction in the total amount of other capital. Therefore, realistically, it can be 
said that approaches to sustainable agriculture are based the weak sustainability. 

A sustainability approachable founded on the carrying capacity, which is the 
environmental capacity and the capital replacement, allows for a general 
environment in which production can be maintained into the future. In general, 
sustainability is approached as having three pillars –the so called environmental, 
social and economic dimensions <Figure 2-1>. 

Figure 2-1.  Three Pillars of Sustainability 

 

Source: UN’s illustration of the three pillars of sustainability. 

                                          
4David Pearce expressed varying views about the substitutability of man-made and 

human capital for natural capital. The two extremes are no substitutability and 
complete substitutability. In between, lie the possibilities of varying degrees of these 
forms of capital. Neither of the extreme views seems to be correct. It does seem to be 
the case that as the stock of natural capital is increasingly depleted, it becomes more 
difficult to maintain productivity by increasing the other types of capital, that is 
substitutability declines. We need to look at the types of natural capital which are 
subject to depletion by agriculture and which are likely to be difficult to replace by 
other forms of capital as they are depleted. These may include the loss in the genetic 
stock of value for agriculture and loss of soil due to erosion (Tisdell, 2005). 
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Environmental sustainability recognizes that there are certain limitations 
to the ecological capacity and thus emphasizes development that can 
maintain ecological capability, protect of biodiversity, operate within the 
constraints of the environmental capacity, and conserve natural resources. 
Economic sustainability assumes the establishment of a competitive economic 
structure that has sufficient growth potential for the future while at the same 
providing a variety of employment opportunities for the long term. Social 
sustainability focuses on upholding social justice, equal opportunities, 
protection from social disadvantages, the development potential available to 
future generations, and equity among social hierarchies.  

 
 

1.2. Concept of Sustainable Agriculture 

 
Sustainable agriculture has, as its philosophical foundation, the principles of 

the circle of life and symbiosis, wherein man and nature maintain symbiosis by 
constantly interchanging air, water and energy. In other words, the emphasis is 
on harmony between man and nature, from the perspective that man is not the 
conqueror of nature but rather a symbiotic partner (Dragun and Tisdell, 1999). 
While the concept of sustainable agriculture has not yet been firmly established, 
various definitions have arisen from various points of view. 

As with sustainability, the concept of sustainable agriculture is approached 
from three aspects, being environmental, economic and social aspects. As 
shown in <Figure 2-2>, sustainable agriculture is a reflection of environmental, 
economic and social aspects in balance. This contrasts with conventional 
agriculture, which can be understood as a concept that emphasizes the 
economic aspect more than environmental and social aspects. That being said, 
there exist no guidelines as to what extent the three aspects should be balanced 
in order to achieve sustainable agriculture.  

Recently, the FAO (2013) added governance to the existing three aspects, in 
its Guidelines to Sustainable Assessment of Food and Agriculture (SAFA).It 
now conceptualizes sustainable agriculture from the four aspects of 
environmental integrity, economic resilience, social wellbeing, and good 
governance <Figure 2-3> (FAO, 2013). 
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Figure 2-2.  Conceptual Diagram of Sustainable Agriculture 

 

Source: Cited from Kim Chang-gil and Kim Jeong-ho (2002), p.12.  
 

 

Figure 2-3.  FAO’s Sustainability Diagram for Agriculture and 

Food System 

 

 
 
 
 
 
 
 
 

Source: Prepared, taking into account the FAO’s concept of the sustainability  
       with four aspects. 
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Environmental integrity takes into account energy, climate, atmosphere, 
water, soil, material circulation, wastes, biodiversity, and animal welfare. For 
economic resilience, such factors include strategic management, business 
profits, vulnerability, local economy, and securing an adequate living. Social 
wellbeing takes into account human rights, equity, work health and safety of, 
capacity enhancement, security of food and nutrient, and product quality. For 
good governance, such factors as transparency, participation, orientation for 
consensus, duty, responsibility, fairness and evaluation, capacity enhancement, 
food and nutrition security, product quality, etc. are taken into account. Given 
that sound governance also considers such elements as transparency, 
participation, consensus-oriented, duty, responsibility, fairness, and evaluation. 
Of these, transparency and fairness are deemed the two fundamental principles 
of sound governance, though other common elements include sustainability, 
equity, cooperation and sharing within the value chain. Additionally, division of 
appropriate roles (partnership) among the relevant subjects benefits from 
soundly governed, bottom-up approaches are needed to create a movement 
with the ability to practice sustainable agriculture. Such an approach centers on 
farmers’ organizations and their willingness and efforts to promote customized 
sustainable agriculture programs. 

As a globally unified concept of sustainable agriculture has yet not been 
established, each country defines it differently. The US Food, Agriculture, 
Conservation and Trade Act of 1990 defines sustainable agriculture as “a 
comprehensive production system that meets the needs of human consciousness 
for a long time, utilizes non-renewable resources and agricultural resources 
more efficiently, by improving the quality of environment as well as the natural 
resource base on which the agriculture depends, and, if appropriate, integrates 
the natural and biological cycle and control to maintain the economic survival 
ability of farm operations, and reflects the characteristics of region to raise the 
quality of life of farmers and the society in general.” In other words, 
sustainable agriculture is defined as “agriculture which, with productivity, 
competitiveness and profitability, maintains natural resources, protects the 
environment, and improves the health and safety of the public” (Oh Ho-seong 
et al., 1993). The US Department of Agriculture (USDA) defines the 
sustainable agriculture as “a farming system that enables the reproduction and 
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reuse of resources, preserves local resources and the environment by reducing 
to a minimum pesticide and chemical fertilizer inputs while striving to 
contribute towards producing safer foods and securing a certain level of 
productivity and profitability”(USDA, 1999). The FAO defines sustainable 
agriculture as “agriculture that preserves the genetic resources of land, water, 
crops and animals, does not environmentally degrade natural resources, and is 
technologically appropriate and economically viable” (FAO, 1989). 

The US National Research Council (NRC, 2010) set the objectives of the 
sustainable agriculture as ① producing a sufficient quantity of food to meet 
human needs, ② enhancing the quality of the environment and the natural 
resource base, ③ maintaining economic vitality, and ④ improving the 
quality of life of farmers and society in general.  

Recently, in its Sustainable Agriculture Research and Education (SARE) 
program the USDA defined sustainable agriculture as having three axes, 
namely profitability, environmental protection and improvement in the quality 
of life. The USDA also suggested, as means to enhance profitability the 
employment of direct transactions, community support and marketing 
techniques. With regard to environmental conservation, the USDA suggested 
the use of ecological pest and weed management, conservation tillage, cover 
crops and nutrient management. As approaches to improve the quality of life, it 
proposed improving the quality of life of farmers and their communities 
through creation of employment opportunities (SARE, 2014). 

As means to improve the agricultural sustainability from the production 
aspect, comprehensive nutrient management, comprehensive pest management, 
efficient agricultural water use, conservation tillage, crop cover, and Best 
Management Practice (BMP) are applicable. From the business and marketing 
aspect, such marketing techniques as market differentiation, diversification of 
farming, niche markets and direct transactions can be applied. 

Since the demand for agricultural produces will substantially increase along 
with the increase inhuman population, the issue becomes seeking the means to 
maintain and increase the productivity of agricultural produce without 
compromising the environment. With regard to agricultural production 
activities, smart agricultural technologies that can reduce or minimize the 
adverse effects from economic and environmental aspects have been applied. In 
this context, the increasing scarcity of resources and rising environmental 
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challenges the concept of sustainable intensification has been recently 
suggested. The concept of sustainable intensification combines sustainability 
and productivity in discussions on how to increase crop quantity. 
Intensification refers to the intensification of knowledge, technology, capital 
and land. The first order of business in such a concept is the pursuit of 
productivity, with the next being to reduce agriculture’ environmental impacts 
of by reducing greenhouse gas emissions and mitigating water pollution and 
biodiversity loss. Prerequisites for the sustainable intensification include an 
increase in production through increased yields, an increase in environmental 
sustainability and the validation being forthcoming for different approaches. 
Also, in order to solve the trade-off relationship between productivity 
improvement and the environmental impact, technological development and 
the use of governance system are required. 

The trade-off between the agricultural production and the quality of 
environment, which occurs when a technology that replaces the existing 
technology is applied, is expected to move the curve to the right. As shown in 
<Figure 2-4>, as the current situation moves from the ABC curve representing 
the existing technology to the DEFGC curve representing the new technology, 
there is an apparent movement in the relationship between the agricultural 
production and the quality of environment. If B represents the current situation, 
it moves to G when a new farming technology is applied. In this case, the level 
of both agricultural production and environmental quality increases. However, 
there is no guarantee that this type of movement must occur. If the government 
does not intervene, it may move to F or even to E. Therefore, sustainable 
intensification means that movement to the F~G area where the quality of the 
environment and the economic efficiency both improve. 

After comprehensively examining the various concepts of sustainable 
agriculture, we define it in this research as an environmentally sound, 
economically viable, and socially acceptable agriculture. In other words, it is to 
be understood that sustainable agriculture balances the environmental, 
economic and social aspects whereas conventional agriculture places more 
weight on economic efficiency than on environmental aspect and social 
acceptance. In practice, sustainable agriculture preserves a healthy agro-
ecosystem, including soil, air and water, maintains a consensus between 
farmers and consumers, ensures an adequate level of income for the farmers,  
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Figure 2-4.   Improvement of Economic Efficiency and Environmental Quality, 

using New Agricultural Technology 

 

Source: Tisdell (2014). 

 
 

and continues to deliver the agricultural produce that is the source of food. In 
other words, it maintains the agricultural production in the long term while 
minimizing the environmental side effects of the modern agricultural methods. 
It achieves this by bringing together proper farming techniques and the 
environment. It also prevents the material circulation system of the agro-
ecosystem, a system required for maintaining life, from either being destroyed 
by the excessive input of chemical materials or transitioning to an irreversible 
negative state. In this respect, sustainable agriculture is not a new concept. 
Indeed, various concepts of organic agriculture, environment-friendly 
agriculture, ecological agriculture, natural farming, low-input agriculture, 
alternative agriculture and precision agriculture, which have thus far been 
promoted , can also be regarded as practical types of sustainable agriculture 
<Table 2-1> (Kim Chang-gil, 2004). 

Level of 
agricultural 
production 

Quality of environment 

Current situation 

Trade-off by new 
technology 

Trade-off by 
existing 
technology 
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Table 2-1.  Terms used Similarly to the Sustainable Agriculture 

Term Suggested Concept 

Sustainable 
agriculture • Sustainable agriculture described above 

Low-input 
agriculture 

• As a concept presented in the US Food Security Act of 1985, it 
refers to the sustainable agriculture based on low input volumes. 

Balanced input 
sustainable 
agriculture 

• Sustainable agriculture based on the balanced input of organic 
materials. A concept used by the FAO to support a 
comprehensive plant nutrient system.  

Environment-
friendly 

agriculture 

• Environment friendly agriculture or eco-friendly agriculture in 
short, which has almost the same meaning as the sustainable 
agriculture. It means an environmentally sustainable agriculture 
conducted in harmony with the environment, in order to 
minimize the environmental load. In Japan, the term 
“environment conservation type agriculture” is used instead.  

Alternative 
agriculture 

• Agriculture that replaces conventional agriculture. A term used 
until the term “sustainable agriculture” started to be used, but 
which is still in use as well. 

Organic 
agriculture 

• Agriculture that produces crops without using chemical 
fertilizers or synthetic pesticides. The standard for organic 
agriculture varies from country to country. 

Precision 
agriculture 

• Environment-friendly agriculture that applies agricultural 
materials (fertilizer, etc.) precisely, using Global Positioning 
System (GPS) and other devices. 

Source: Excerpted from Kim Chang-gil (2004), p.24. 
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2. Implications and Approaches to Establishing 

Sustainable Agricultural Systems 
 
 
A sustainable agricultural system refers to a combination of various 

components undertaken at the production, distribution and consumption stages, 
operating in conjunction with technological, institutional, economic and 
environmental factors, interconnected so as to achieve the harmonization of 
agriculture and the environment. It signifies the transition from “an agricultural 
system with a large environmental load.” to “an agricultural system with a 
small environmental load”. In practice, a sustainable agricultural system can be 
established in various forms including precision agriculture, low-input farming, 
organic farming and environment-friendly agriculture, depending on the local 
environmental characteristics (the self-purification process, environmental 
management capacity, etc.) and the interest of farmers. Once the system is 
established, the proportion of farmers who practice the environment-friendly 
agriculture, including organic farming, will increase. 

Even so, sustainable agriculture operating in harmony with the environment 
cannot ignore productivity and/or the profitability of the industry and so must 
ensure both the marketability and safety of its agricultural products. Therefore, 
in order to reliably develop sustainable agriculture, modern agricultural 
technologies and management techniques should be incorporated into the 
system.  

In order to build sustainable agricultural systems, a variety of ways and 
means can be mobilized <Table 2-2>. Methods suggested by the USDA are the 
following: ① reduce the costs and risk of the entire system operation by 
making the most of internal resources and the agro-ecosystem within the farm, 
allowing for a reduction in the use of purchased materials, ②pursue 
automation, production efficiency, cost reductions, precision management (to 
prevent natural resources being adversely affected), whilst developing decision-
making support technology, ③diversify income sources and improve the self-
sufficiency of the farm’s energy supply, ④pursue avenues to increase profits 
by expanding marketing opportunities, proactively responding to market 
changes and establishing a system that can provide information about consumer 
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preferences, supply networks and economic trends.⑤ provide policymakers 
with scientific knowledge and detailed analysis, and ⑥ take advantage of 
academic-industrial partnerships in order to identify and solve problems, spread 
the resultant research conclusions and facilitate the introduction of the new 
technologies developed (USDA ARS, 2013).  

While suggesting that a holistic perspective is required to examine whether 
sustainable agricultural systems can benefit the society as a whole, the US 
National Research Council (US NRC) presents both incremental and 
transformational approaches while also emphasizing the need for parallel and 
overlapping approaches.  
  

Table 2-2.  Methods to Improve the Agricultural Sustainability 

 Methods to Improve Sustainability 

Production  
methods 

• Conservation tillage 
• Crop covering 
• Crop diversity (crop rotation, intercropping, use of genetic 

diversity) 
• Traditional plant breeding, modern genetic engineering 
• Efficient water utilization, water reuse, Best Management 

Practices 
• Soil and plan tissue tests, nutrient management planning, 

precision farming techniques 
• Use of by-products, compost, and green manure use 
• Integrated pest control 
• Improvement of livestock genes 

Business and 
marketing 
strategies 

• Diversification of farm management 

• Niche market and direct transactions 

Community 
well-being 
promotion 
methods 

• Diversification of farm systems and landscapes 
• Use of farming methods that improve water-quality  
• Direct transactions between producers and consumers 
• Community Supported Agriculture (CSA) 
• Farm-school bridge program 
• Rural village tour 

Source: USDA ARS (2013). 
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The US National Research Council’s incremental approach takes the view 
that all farms, regardless of their scale and type, will expand and improve their 
efforts for technological development so as to improve their sustainability. The 
objectives of this approach are to develop and promote the introduction of 
farming technologies that improve certain aspects of sustainability, including 
water resource conservation, pest management and new marketing strategies 
for increasing farm income<Table 2-3>. For example, in order to improve the 
quality of soil and hence its productivity, conservation agriculture techniques, 
such as reduced tillage combined with appropriate crop rotation techniques, can 
be applied. In order to improve sustainability using the incremental approach, a 
variety of tasks are proposed in the fields of productivity and environment 
research, socio-economic research, and policy study. 

 

Table 2-3.  Examples of Research to Improve Sustainability using the 

Incremental Approach  

Research 
Field 

Methods to Improve Sustainability 

Productivity 
and 

environment 
research 

• Evaluation of the impacts of cover crops on ecosystem services  
• Evaluation of the impacts that water reuse systems, irrigation 

systems, and livestock by-product management systems have on 
marsh effect improvement, water-quality improvement, water 
conservation and greenhouse gas reduction 

• Comparative studies on nutrient balance and greenhouse gas 
emissions according to farm management methods 

• Research on ecosystem benefits according to farming methods  

Socio-
economic 
research 

• Evaluation of the production methods that affect food characteristics 
• Evaluation and comparison of costs associated with each 

production method under various policy and market conditions 
• Analytic study of the economic sustainability of direct marketing 
• Analysis of labor benefits in the agricultural sector and study of its 

impacts on the farm profitability 

Policy study • Study of farm, food and environmental policies with regard to the 
impact of sustainable farming methods  

Source: NRC (2010).  
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The US National Research Council’s transformative approach takes into 
account the integration of various research fields in order to design an 
agricultural system capable of maintaining a balance among conflicting 
goals<Table 2-4>. It strives to develop production methods in relation to a 
complex ecosystem and the socio-economic/bio-physical system, and make it 
possible to bring together the characteristics of synergy, efficiency and 
resilience. It requires an entirely newline of thinking on the agricultural system, 
the natural environment, the food market and the community, out with the 
current mainstream of the agricultural production. It also requires as a 
prerequisite “multidisciplinary research” to develop the future policies and 
technologies need to establish a new agricultural system. It is possible to have a 
certain level of insight as to system transformation by examining the 
differences among the existing farm types and technologies. For example, by 
comparing the organic farming method and the conventional farming method 
under different environments and market conditions, it is possible to obtain the 
information about efficiency, resilience or elasticity, as well as the socio-
economic influences of the technologies used by each farming method.  

 
Table 2-4.   Main Content of the Transformative Approach to Sustainable 

Agriculture  

 Main Content 

Approaches in 
each field 

• Collaborative efforts of the academic professionals and the 
community to establish a common unified vision 

• Encourage and promote the development of new markets and 
legal system to implement and pursue the common vision of 
future sustainable agriculture. 

• Conduct and expand multidisciplinary research with regard 
to the goal of agricultural sustainability. 

• Research system characteristics to enhance system resilience 
and adaptability in response to changing conditions.  

• Research major local issues such as excessive water use and 
environmental pollution. 

Multidisciplinary 
research 

• Research sustainability in terms of productivity and also from 
environmental, economic and social aspects, to build a highly 
resilient system, as well as comprehensive research on agro-
ecology  
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Table 2-4.   Main Content of the Transformative Approach to Sustainable 

Agriculture (continued) 

 Main Content 

 

• Evaluation of the socio-environmental impacts that the 
performance and balance of individual systems have on 
the efficiency and resilience of the entire system, by 
comparing the existing organic, conventional, and innovative 
agricultural systems.  

• Analyze production efficiency, food safety, environmental 
impacts, risks, animal welfare, and labor conditions, by 
comparing the capacities of limited protected farming and 
the other alternatives.  

• Establish policies and legal systems to provide proper 
pricing systems and incentives, in order to enhance system 
resilience and adaptability.  

Transformative 
land scale 
researches 

• Develop system types and technologies for the landscape 
diversity such that economic outcomes can be maintained 
under the circumstances of reduced water availability.  

• Develop systems and the related technologies to reduce the 
flow of nitrogen, phosphoric acid and pesticide into of rivers. 

• Develop a multi-purpose system model for economic, 
aesthetic and environmental impacts. 

• Develop policies and legal systems that encourage the 
cooperative waterside landscaping and groundwater 
management among farms. 

• Prepare plans to build landscapes that increase resilience and 
adaptability to changing conditions. 

Core motives of 
change 

• As their determination and efforts are influenced by a 
number of external factors such as the market, public 
policies, the value of agricultural produce, natural resources 
and land rent, an in-depth review of these factors is needed. 

• Facilitation of the introduction of a new technology or 
system to enhance the agricultural sustainability requires in-
depth understanding of how the new technology or system 
can achieve certain goals and objectives of various farmers. 

Source: Summary of the key contents presented by NRC. (2010). 
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3. Setting the Management Standards for 

Sustainable Agriculture 
 
The specifics and standards of sustainable agriculture vary from country to 

country depending on their agri-environmental conditions as well as their 
socio-economic conditions such as the economic development phase, level of 
food self-sufficiency, population size and growth rate, and agricultural science 
and technology level. Therefore, it is necessary to set agri-environmental 
standards, goals and reference levels for the transition to sustainable 
agricultural systems<Figure 2-5> (OECD, 2001, 2010d). 

First, the agri-environment standards represent the quality of environment 
that is legally enforceable and measurable. The elements of the environmental 
standards are the environmental load level (the maximum nitrate content of 
water, etc.), the farming method (crop rotation maintenance, general pest 
control, etc.), and habitat conservation status (minimum semi-natural green 
area, minimum density of specific plant species, etc.). 

Second, the agri-environment targets are the level of environmental quality to 
be realized in the future, of which the main elements are environmental load 
level (an x percent reduction in the current nitrate content of water), farming 
method (an x percent increase in the number of farmers who adopt crop rotation 
or comprehensive pest management methods), and habitat conservation status. 

Third, the agri-environmental reference level is the level of the 
environmental quality to be attained by the farmer at his own expense. This can 
also be expressed as the Good Agricultural Practices (GAP) necessary to 
achieve the required environmental quality. As the agri-environmental 
management standard, this reference level serves as the boundary between the 
activities that the farmers pursue on grounds of own self-interest and those they 
are required to do to reduce the environmental impacts at their own expense. 

In the relationship between the agri-environment targets, the reference level 
and the economic optimal of the farmers, the agri-environment targets are 
determined by social preferences with regards to environmental quality. It can 
thus be seen as the environmental implementation and performance, which the 
society can tolerate. The agri-environmental reference level is determined by 
national tradition and the laws that provide property rights, with respect to the 
question of who pays, and to what degree, to reduce the environmental damage.  
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Figure 2-5.   Agri-environment Targets, Reference Levels, and Economic 

Optimum of Farmers 

 

Note: Excerpted from the data presented by OECD(2010d). 
 
 

With regard to the question of who will pay, and to what degree, for the 
environmental conservation component of sustainable agricultural systems 
establishment, four OECD suggested approaches (A – E) need to be 
examined<Figure 2-6>.  

The first approach, Type A, assumes that the current farming system (XC) 
supplies the environmental quality equivalent (XC=XR) to the reference level, 
exceeding the environment targets(XT). Under these conditions, given that the 
environmental performance required by the society has already been achieved, 
the farmers do not need to take any policy measure. 
The second approach, Type B, assumes that the current farming system (XC) 
achieves an environmental performance lower than the reference level (XT=XR) 
decided by the environment targets. Therefore, farmers have to adopt the 
farming methods required to achieve the environment targets at their own 
expenses.  



Concepts and Theories of Sustainable Agriculture  33 
 

 

Figure 2-6.  Allocation of the Expenses spent for Protecting the  

Agri-environmental Quality 

 

Source: OECD(2001). 
 

The third approach, Type C, assumes that the current farming system (XC) 
achieves the environmental performance equivalent (XT =XR) to a reference 
level set lower than the environment targets (XT). Under these conditions, 
farmers need to be compensated for converting from their current farming 
system (XC) to a system that will allow environment targets (XT) to be met. 

The fourth approach, Type D, is similar to Type C assuming that the current 
farming system (XC) provides the environmental performance at a lower level 
than the environment targets (XT), but is different in that the reference level is 
higher than the environmental performance level of XC but lower than the 
environment targets (XT). Under these conditions, in order to improve 
environmental performance, the farmers have to convert their farming methods 
at their own expenses until the reference level (XR) is achieved. Only when they 
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have improved environmental performance beyond XR, do they need to be 
compensated.  

With reference to the transition to sustainable agricultural systems, both the 
reference levels and environment targets need to be determined. This is a necessary 
precondition to establishing sustainable agriculture standards suitable for Korean 
conditions. <Figure 2-7><Table 2-5>. The first of these two, the reference level for 
each field of the sustainable agricultural system can be determined on the basis of the 
government’s manuals and guidelines. For example, the recommended usage of 
chemical fertilizer on farmland, the amount of fertilizer to be applied per 10a for rice 
cultivation on plains and medium-quality fields, has been established on the basis of 
the crop nutrient requirement, soil fertility and the environment and calculated as being 
nitrogen 11kg, phosphate 4.5kg and 5.7kg potassium. 

 
Figure 2-7.  Reference Levels of Sustainable Agriculture and  

Farmers’ Practice Levels 

 

Note: Prepared to present the reference levels, regulatory framework, and relevant policies in 
a comprehensive way.  
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Table 2-5.   Reference levels and environment targets for the agri-environmental 

management of Korea  

 Reference Levels Environment Targets 

Amount of 
Chemical 
Fertilizer 

Applied to 
Farmland 

• Amount of fertilizer commonly applied to rice 
cultivation 

- Nitrogen: 11 kg/10a 
- Phosphorus: 4.5 kg/10a 
- Potassium: 5.7 kg/10a 

• Standard amount of 
fertilizer applied to rice 
paddies 

- Nitrogen: 9 kg 
- Phosphorus: 4.0kg/10a 
- Potassium: 5.0 kg/10a 

Nutrient 
Balance of 
Farmland 

• Nitrogen balance: 60% 
• Phosphorus balance: 40% 

• Nitrogen balance: 40% 
• Phosphorus balance: 

30%

Farmland 
Soil 

Management 

• pH: 5.5~6.5(paddies), 6.0~7.0 (uplands, 
orchards, protected farming) 

• EC: 2.0 dSm-1 or less 
• Organic matter content: 25~30 gKg-1 (paddies), 

20~30(uplands),25~35 (protected farming) 
• Exchangeable K content: 0.25~0.3(paddies), 

0.5~0.6(uplands), 
0.3~0.6(orchards),0.7~0.8(protected farming) 

• Exchangeable Ca content: 5.0~6.0 
• Exchangeable Mg content: 1.5~2.0 gKg-1 
• Effective phosphorus content: 80~120 gKg-1 

(paddies), 300~500 (uplands), 200~300 
(orchards), 350~500 (protected farming) 

• Effective silicate content: 157~180 mgKg-1 

- 

Water quality 

• River water 
- pH: 6.0-8.5,  
- Dissolved oxygen (DO): 2 or more 
- Biochemical oxygen demand (BOD):8.0  
- Chemical oxygen demand (CODMn):9.0  
- Total phosphorous(T-P):0.30  
- Suspended solids (SS): 100.0 

• Underground water 
- pH: 6.0-8.5  

- 

Soil loss • Annual soil loss from fields: 11T/ha 
(Value recommended by OECD) - 

Fertilizer  • Amount of fertilizer applied: 8.0kg(/ha) - 
Energy • Amount of energy used: 800kg(/ha)  - 

G 
A 
P  

Soil  

• Within the soil contamination standard of the 
Soil Environment Conservation Act 

• Apply the cultivation technology that minimizes 
soil erosion 

- 
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Table 2-5.   Reference levels and environment targets for the agri-environmental 

management of Korea (continued) 

 Reference Levels Environment Targets 
 

Fertilizer 

• Use only the fertilizers provided in the Fertilizer 
Management Act. 

• For the amount of fertilizer applied, refer to the 
prescription by agricultural agencies 

- 

Water 
• Take into account the water demand and the 

water content of soil, during crop growth 
• Irrigate and drain properly at proper times 

- 

Pest 
Control 

• Choose resistant varieties, apply agronomic, 
biological and physical control first, carry out 
Integrated Pest Management (IPM) 

- 

Pesticide 

• Observe the safe use standards of the Pesticide 
Control Act. 

• Person who use pesticides must complete 
training on the safe use of pesticides 

• Keep the record of all pesticides used. 

- 

Note: The reference levels and the target values are prepared based on the opinions of 
professionals from relevant fields.  

 
 
Then, for the nutrient balance of the farmland, as the excess rate of nitrogen 

component in 2012 is 83.4% and the phosphorus component 51% (as presented 
in the first-year research), the reference levels are set as 60% for nitrogen and 
40% for phosphorous, which is 20% to 30% reduction from the current level, 
and the environment targets are set as 40% for nitrogen and 30% for 
phosphorus in consideration of the environmental carrying capacity. 

As to the reference level for the farmland soil management, the optimal 
range of nutrient content of soil set by the National Academy of Agricultural 
Science can be applied. With regards the reference level for each field of 
sustainable crop cultivation, the standards presented in the GAP can be applied, 
given that the GAP has been implemented to promote sound agri-
environmental management via safe, low-input sustainable agricultural 
techniques, such as soil management, fertilizer management, water 
management, pest control, and pesticide usage control.  
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4. Inventory of Sustainable Agricultural Policies 
 
 
The policy means for establishing sustainable agricultural systems are 

classified into five categories: economic means; regulatory means; information 
provision, R&D and education; agri-environmental resource management, and 
governance <Table 2-6>. 

Representatives tasked with pursuing the economic means are levying en-
vironment taxes (environmental improvement charges) on specific agricultural 
activities, ensuring the enforcement of emissions trading, managing the direct 
payment system for cross-compliance, providing support for agricultural risk 
management, and offering financial support for agricultural facilities and 
equipment. These actions are intended to discourage those actions that may 
bring about socio-economic and/or environmental damages and to encourage 
those actions that may bring benefits by providing economic incentives. 

Representatives tasked with pursuing regulatory means are to present certain 
standards and enforce them. Such means are advantageous in that they can 
keep pace with the rapid changes in agricultural practices necessary to achieve 
the environmental changes. Even so, they are financially neutral policy 
measures. Their role is to set, regulate and enforce certain criteria, for example 
the amount of pesticide to be applied, the nutrient quota, how livestock manure 
is to be treated, and installing decontamination facilities.  

Policies connected with the closely interlinked measures of information 
provision, technology development, education and support enhance farmer 
resilience in coping with various environmental changes by providing the 
farmers practicing the sustainable agriculture with the information about the 
agricultural environment required for farming activities. However, in order for 
farmers to utilize this information they also need to be educated. It is also 
possible to provide consumers with information on whether agricultural food is 
safe and excellent, by marking or certifying it. In addition, it is necessary to 
develop agricultural technology, prepare and distribute guidelines to farmers on 
its use and conduct field training so as to increase the effectiveness of 
education.  

Agricultural resource management concerns the construction of agricultural 
infrastructure at a scale that farmers cannot manage by themselves. Currently, 
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South Korea is promoting agricultural resource management projects primarily 
through the RDA and Rural Community Corporation (RCC).  

A final important component of sustainable agriculture involves conserving 
wild vegetation, seeds, genetic diversity and agricultural landscapes that 
provide ecosystem services. This is in addition to managing land, soil and 
agricultural water.  

 
Table 2-6.   Inventory of policies to establish sustainable agricultural systems  

Means Characteristics Main Programs 

Economic 
Means 

• Provide economic incentives 
to agricultural activities 

• Induce the change of relative 
prices of production factors 
and products 

• Limitations in measuring 
costs-benefits for selecting 
policy measures 

 
 
 
 
 

• Eco-taxes and environment improvement levy 
• Emissions trading  
• Direct payment 

- Expand the direct payment for eco-friendly farming 
- Introduces menu-mode direct payment (cross-
compliance) 

• Support for agricultural risks 
- Support for part of the casualty insurance premium 

• Investments in & financing for agricultural facilities and 
equipment 
- Support the installation of pollution reduction facilities 
- Support the installation of efficient agricultural water 
facilities 

Regulatory 
Means 

• Induce prompt change of the 
agricultural economic 
activities required for the 
environmental change 

• Financially neutral policy 
means 

 

• Regulation of the amount of pesticide use 
- Set the Pesticide/fertilizer agency registration systems 
and the allowable pesticide residue level 

- Strengthen the standard of eco-friendly agricultural 
materials 

• Nutrient quota 
• Restriction on livestock 

Information 
Provision,  
R&D, 
Education& 
Support 

• Enhance the consumers’ 
recognition and reliability, 
marketing promotion 

• Provide scientific information 
• Promote R&D for sustainable 

agriculture 
• Increase productivity through 

spreading/ training the 
production technologies 

• Transfer know-how and 
support problem-solving 

• Certification for eco-friendly agricultural produces/low-
carbon agricultural/livestock produces 

• Good Agricultural Practices (GAP)certification system  
• Develop/operate the integrated agri-environmental 

information system 
• Training for the agri-environmental information system 
• Develop sustainable farming (organic 

farming/environment-friendly farming) methods 
• Manuals like Best Management Practices (BMP) 
• Green recording  
• Agricultural business consulting 
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Table 2-6.   Inventory of policies to establish sustainable agricultural systems 

(continued) 

Means Characteristics Main Programs 

Agricultural 
Resource 
Management 

• Construct agricultural 
infrastructure of a scale that 
farmers cannot manage on 
their own 

• Build/manage the agricultural 
production basis through RCC 

• Improve the agricultural 
resilience by using agro-
ecosystem services and 
conserving biodiversity 

• Farm road paving 
• Farmland informatization including farmland scale-

up/improvement 
• Expands soil test/fertilizer prescription projects 
• Irrigation facility modernization (maintenance/repair), 

water control capacity improvement 
• Agricultural water quality improvement, automated 

agricultural water management 
• Wild life, vegetation and landscape management 
• Protect/manage of seeds/crop genes 

Governance 

• Prompt response to disasters 
in the local community 

• Increase the reliability among 
subjects of the value chain, 
reduces the costs, and secure 
stable markets 

• Enhance the recognition of 
environmental issues 

• Agri-environmental status 
monitoring 

• Raise responsibility through 
thorough monitoring and 
penalty 

• Agreements among related parties 
- Farmer-farmer agreement → Transfer of farming 
technologies, stable production, conflict mediation 

• Voluntary agreement between the agricultural food value 
chains 
- Farmer-distributor agreement, farmer-consumer 
agreement 

• Integrated subsidy management system 
• Environmental performance monitoring system 
• Policy evaluation feedback system 

- Strengthen the penalty for fraud acceptance of 
subsidies 

Source: Kim Chang-gil ,et al. (2014), pPrepared on the basis of OECD (2010a) data. 

 
 

Governance is the medium that enables each economic agent to perform 
their own roles well in building a sustainable agricultural system. Smooth 
cooperation and strong agreements between the parties related to agriculture 
help enhance the system’s capability to promptly cope with evolving market 
conditions and emergency situations through self-regulating and strategic 
agreements between the various parties. Farmer-farmer agreements improve the 
stability of agricultural production and provide additional solution options in 
solving any conflicts that may arise. Additionally, agreements may be made 
between actors within the agricultural food value chain (producer-distributor-
consumer) stage. Moreover, thorough monitoring and evaluation systems 
should be established in order to identify and incorporate improvements to the 
sustainability of agriculture. Continuous monitoring and evaluation are 
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meaningful in that they highlight changes in the agricultural environment. Such 
knowledge guides adaptation that contributes to the conservation of the 
agricultural environment. It is also important by virtue of the fact that if 
farmers receive subsidies contingent upon their improvement of the agricultural 
environment, then monitoring and evaluation increases their accountability as 
well. Continuous monitoring and evaluation would also enhance the operation 
of an integrated subsidy management system since effective monitoring would 
allow for the identification and prosecution of fraudulent claims. 
  



Empirical Analysis of Sustainable Agriculture  41 
 

 

Empirical Analysis of Sustainable Agriculture5 Chapter 3 
 

It is a given that empirical analysis is an important part in the development 
of a convincing sustainable agricultural system. Thus, it was an integral part of 
the first year study, in which the status of soil, agricultural water and nutrients 
were diagnosed from their environmental aspects. For the economic analysis, 
an integrated analysis was attempted so as to verify the compatibility between 
the environmental perspective and economic efficiency perspective. While 
analysis of the social aspects examined the social factors and social conditions 
of sustainable agriculture, summarized the empirical analysis and suggested 
implications.  

 

  

                                          
5 Please note that the empirical analysis of sustainable agriculture is a recapitulation 

of the first-year research results (Kim Chang-gil, et al. 2013).  
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1. Environmental Aspect Analysis 
 
 

1.1. Soil Variability6 

 
Soil plays an important role in promoting proper ecosystem management and 

increasing agricultural productivity. Proper soil management is crucial if a 
sustainable agriculture, one that guarantees environmental and economic 
efficiency, is to be achieved. However, for proper soil management to be 
achieved a rigorous scientific diagnosis and evaluation of the soil variability 
must first be undertaken. 

The chemical properties of soil can be evaluated according to its 
characteristics, such as soil acidity, organic matter, effective phosphoric acid, 
and exchangeable cations like potassium, calcium and magnesium (Kim 
Chang-gil, et al., 2013). An analysis of changes in the soil environment reveals 
that the effective phosphoric acid level exceeds the optimal range by 1.3 times 
for rice paddies, by 1.4 times for fields, by 2.1 times for orchards, and by 2.1 
times for protected farming in glasshouses and polyturnnels. For protected 
farming, the organic matter content of the soil is 1.2 times the optimal range, 
implying that the accumulation of nutrients as well as effective phosphoric acid 
has deteriorated considerably <Table 3-1>.With organic matter contained in the 
soil variability as a representative indicator of their contents was established as 
in Eq. (3-1) and estimated using OLS method, using 2012 soil test data which 
is internal data from the Soil and Fertilizer Department of RDA. 
  

                                          
6 For analysis of the soil variability, the data from the Agri-environmental Change 

Monitoring Project performed by the National Academy of Agricultural Science 
(NAAS, 2012, 2013) is used. The Agri-environmental Change Monitoring Project 
has been conducted since 1999, based on Article 3 “Agricultural Resources and 
Agricultural Environment Survey” of the Environment-friendly Agriculture 
Promotion Act. This Project provides the basis for soil improvement policies for 
the farmlands and prepares a framework to ensure the sustainability of agriculture 
and the safety of agricultural produce through the quality-control of agri-
environmental resources such as soil, water and microorganisms, improvement of 
fertilizer use, and agricultural pollution monitoring (Korean Soil Information 
System <soil.rda.ro.kr/>). 
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Table 3-1.  Changes in Chemical Properties of Soil over the Years 

Soil Type 
Acidity Organic 

Matter 

Effective 
Phosphoric 

Acid 

Exchangeable Cation 
(cmolc/kg) 

(pH) (g/kg) (mg/kg) Potassium Calcium Mg 

R
ic

e 
Pa

dd
y  

‘64~’68 5.5 26 60 0.23 4.5 1.8 
‘76~’79 5.9 24 88 0.31 4.4 1.7 

‘80~’89 5.7 23 107 0.27 3.8 1.4 

‘90~’99 5.7 25 122 0.3 4.1 1.4 

‘07 5.8 24 132 0.29 4.7 1.3 
‘11 5.9 26 131 0.30 5.1 1.3 
Optimal 

range 5.5~6.5 25~30 80~120 0.25~0.30 5.0~6.0 1.5~2.0 

Fi
el

d  

‘64~’68 5.7 20 114 0.32 4.2 1.2 

‘76~’79 5.9 20 195 0.47 5.0 1.9 

‘85~’88 5.8 19 231 0.59 4.6 1.4 

‘92~’93 5.5 24 538 0.64 4.2 1.3 
‘97~’01 5.8 24 562 0.81 5.2 1.5 

‘05 5.9 25 567 0.81 6.2 1.7 

‘09 6.2 24 679 0.79 5.9 1.8 
Optimal 

range 6.0~6.5 20~30 300~500 0.5~0.6 5.0~6.0 1.5~2.0 

O
rc

ha
rd

 

‘93~’98 5.7 27 662 0.80 5.3 1.4 
‘06 5.9 27 696 0.94 6.7 1.8 
‘10 6.3 29 636 1.00 6.5 1.9 
Optimal 

range 6.0~6.5 25~35 200~300 0.3~0.6 5.0~6.0 1.5~2.0 

Pr
ot

ec
te

d 
Fa

rm
in

g  

‘91~’93 6.0 31 861 1.07 5.9 1.9 

‘95~’00 6.2 33  1,040 1.37 6.8 2.8 

‘08 6.4 35 1,072 1.52 10.4 3.4 

‘12 6.6 37 1,049 1.58 10.6 3.3 

Optimal 
range 6.0~7.0 25~35 350~500 0.7~0.8 5.0~7.0 1.5~2.5 

Note: Data before 1999 is taken from the past soil test data, and data for rice paddy since 
1999, for field since 2001, for orchard since 2002, and for protected farming since 2000 
is taken from the soil variability monitoring data.  

Source: A recapitulation of the data from Kim Chang-gil et al. (2013). 
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	 , , ,  (3-1) 
 

where, represents the organic matter content (g/kg) of test point t; EFA 
dummy variable for the type of farming (1 is for environment-friendly 
agriculture and 0 for conventional farming; PA effective phosphoric acid 
content (mg/kg); LNADUSE dummy variable for the land use (1 for protected 
farming and 0 for fields); and REGION dummy variable for region (1 for 
Jeollanam-do region and 0 for other regions).  

The result of estimation by the organic matter content function shows that 
the environment-friendly agriculture improves soil fertility. Also, compared to 
conventional agriculture which uses chemical fertilizers, the environment-
friendly agriculture using organic fertilizer makes the soil more fertile. 
Furthermore, protected cultivation has demonstrably higher organic matter 
content. It seems that, in the case of protected farming, nutrients are being 
returned to the soil more intensively than for field crops. This has a positive 
impact on soil organic matter content. 

 
 

 
1.2. Water Resource Variability 

1.2.1. Water Quality Variation7 

Water quality variation can be evaluated using the following indicators: 
hydrogen exponent value expressed in pH, dissolved oxygen (DO), 
biochemical oxygen demand (BOD), chemical oxygen demand (COD),total 
phosphorus (T-P), and suspended solids (SS) (Chang-Gil Kim et al., 2013). 
River water quality has been at a satisfactory level suitable for the agricultural 
water quality standards (Living Environment Standard Grade IV, 
Environmental Policy Framework Act) for the past 10 years. SS, COD and TP 
has displayed the tendency of being gradually reduced over time. 

                                          
7 The water quality variation data presented here is based on the Agri-environmental 

Change Monitoring Project performed by the NAAS (2012, 2013). 
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According to the result of agricultural water quality measurement for 
freshwater lakes and reservoirs in the country, the measured water quality has 
continued to deteriorate since 2006 with the number of water reservoirs holding 
water quality below the minimum standard for agricultural water quality 
increasing every year. Additionally measurements show that even among the 
reservoirs that meet, or exceed, the reference value with regards water quality , 
not one has been graded as Grade 1a (Very Good)8; this grade corresponding to 
the highest water quality level with a COD of 2mg/L or less. By contrast, since 
2007, the number of reservoirs categorized as Grade IV (COD 8mg/L or less), 
the lowest level within the reference value, has increased year on year, 153 in 
2006, 168 in 2007, 198 in 2008and 326 in 2009. Twenty percent (20.0%) of 
facilities, 29.8% of the benefiting area and 20.7% of the effective reservoir 
capacity have serious water pollution problems, such that they fail to comply 
with agricultural water quality standards. 

1.2.2. Agricultural Water Demand 

Agricultural water is the water required for farming; this primarily refers to 
the irrigation water required for rice paddies and fields but also includes the 
water needed for other agricultural activities such as pesticide application and 
livestock farming. In agricultural production, water is an essential factor. Most 
especially, to secure food produced by irrigation, a considerable amount of 
water is required, both in quality and quantity. 

The water resource reserve of Korea (as of 2003) is estimated at 129.7 
billion m3. When classified for water usage, stream water accounts for 22% 
(7.5 billion m3) of the total water usage, household water for 23% (7.6 billion 
m3), industrial water 8% (by 2.6 billion m3), and the agricultural water 47% (16 
billion m3)(Ministry of Land, Transport and Maritime Affairs, 2011). 

Due to the reduction in the arable land area, the demand for agricultural 
water in 2020 is expected to be lower than at present. However, due to the fact 
that demand for agricultural water accounts for nearly 50% of the total amount 

                                          
8 The water quality is measured based on COD(㎎/L), and classified into Grades la 

(2 or less), lb (3 or less), II (4 or less), III (5 or less), IV (8 or less), V (10 or less), 
and VI (over 10). 
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of current water use, it still accounts for a very large proportion of the total 
water use. In addition, Korea lacks the ability to cope with water shortages 
brought on by frequent droughts. Since the 1900s, Korea has experienced 
severe droughts every 5-10 years. Since the 1990s, with the onset of climate 
change, small- and large -scale droughts have occurred every 2 ~ 3 years and 
extreme droughts at a cycle of 7 years (A long-term Report on Water Resources 
2011). Therefore, in order to establish sustainable agricultural systems, it is 
necessary to continuously secure and manage agricultural water. 

Demand for agricultural water by each crop can be calculated by using the 
concept of a water footprint. The water footprint, in this case, being the amount 
of water needed for growing agricultural products. There are three categories of 
water footprint which can be calculated, namely green, blue and gray. For the 
water footprint of rice in Korea, the national average of green water footprint is 
about 522m3/t, the blue water footprint is about 885 m3/t, and the gray water 
footprint is about 48.5 m3/t. A comparison of the water footprint of each region 
shows that the water footprint of Jeollanam-do is the largest. This region has 
largest area under rice cultivation and thus the largest water usage.  

With regards to the water footprints of food crops, each crop item consumes 
a different amount of water per unit of production. In case of legumes, the 
water footprint for mung beans is 4,085.6 m3/t, for soybeans 3,346.7 m3/t, and 
for red beans 3,166.9 m3/t. For barleys, the water footprint of buckwheat is 
2,683.1 m3/t, for rye 1,741.5 m3/t, and for wheat 1,060.2 m3/t was the like. In 
case of root and tuber crops, the water footprint of sweet potato is370.0 m3/t 
and that of potatoes is 135.8 m3/t. This implies that the water consumption per 
unit production of crops is larger for legumes and barleys than for root and 
tuber crops.  

In the case of vegetables, the water footprint of pepper is 1,133.4 m3/t, a 
figure considerably larger than the aforementioned crops. In terms of the water 
footprint over the years, the water consumption in 2004 and 2005 was the 
largest and in terms of water usage by regions, Jeollanam-do is found to have 
consumed the most water. 
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1.2.3. Status of the Agricultural Irrigation Facilities 

In Korea, agricultural irrigation facilities have been installed mainly for the 
purpose of rice farming. As of 2013, area of rice paddies supplied with 
irrigation facility water from the irrigation facility stood at 777,280 ha, an area 
equal to 80.6% of Korea’s total rice area of 963,876ha. 

In Korea, any plot of land supplied with irrigation water is assumed to be a 
rice paddy, the irrigation of which is fundamental to farming in Korea. That 
being said, about 20 percent of rice paddies experience unstable irrigation 
conditions. This figure worsens when Korea experiences a 10 year drought, 
falling to 74.0% of the irrigated rice paddies, which equals59.7% of the total 
rice paddy area, sharply down from 80.6%. 

 It is clear from this that agricultural irrigation in Korea is highly vulnerable 
to the onset of climate change. Under the current situation where local droughts 
and once in a 100 year floods are occurring much more frequently, the capacity 
of Korea’s agricultural irrigation facilities to cope with such disasters is 
significantly lower than Japan, where almost 100% of rice paddies are irrigated 
rice paddies. In addition, although the government had made efforts to expand 
field irrigation(including a project to maintain about 94,000 ha of fields under 
irrigation by 2011), the percentage of the field under such irrigation still 
amounts to only 13% of the total field area (Chang-Gil et al., 2013). The 
conclusion to be drawn from this is that in order to cope with ongoing climate 
change and ever increasing weather related crises, the modernization and 
redevelopment of irrigation facilities is urgently needed.  

On the other hand, the percentage of irrigated rice paddies to which water 
supply would be available during a once every ten year drought amounts to96.7% 
of the areas managed the Korea Rural Community Corporation (KRC) but only 
26.2% of the areas managed by the local governments. This implies that the 
capacity of local governments to adequately respond to crises of this sort is in a 
serious condition.  

The main problems facing agricultural irrigation facilities are aging, their 
small-scale and their mis-management. The scale of the agricultural irrigation 
facilities is small scale to the extent that 72% of agricultural irrigation facilities 
have a water supply area less than 10 hectares. Meanwhile, the total length of 
irrigation channels/drains is accounted to be 186,604km as of the end of 2013. 
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Of this, the length of the water channel is 117,415km (62.9%) and that of the 
drain is 69,189km (37.1%). Of the 117,415km of water channels, the length of 
the earthwork channel is 56,255km (47.9%) and that of the structured channel 
is 61,160km (52.1%). Of 69,189km of the drain, 48,583km (70.2%) is 
earthwork and 20,606km (29.8%) is structured. In order to reduce the costs for 
maintaining and repairing the irrigation facilities and to prevent water loss, 
restructuring the open water channels and drains into pipes is urgently needed. 
In terms of facility age, of the existing 70,043 irrigation facilities, 41.8% are 
less than 30 years old, 31.3% are between 30 to 50 years old, and 26.9% are 50 
years old or older. Together these facilities provide irrigation water services to a 
total of 778,362ha of the rice paddies <Table 3-2>.  

Table 3-2.  Types and Ages of the Irrigation Facilities 

Unit: each 

Facility 
Type 

Total 
~ 30 years 

(After 1984)
30-50 years
(1964~83) 

50 years ~ 
(Before 1963)

Benefited 
Area  
(ha) No. % No.  % No. % No. % 

Total 70,043 100.0 29,305 41.8 21,898 31.3 18,840 26.9 778,362 

Reservoir 17,477 100.0 831 4.8 4,498 25.7 12,148 69.5 453,010 

Pumping 
Station 

6,691 100.0 3,685 55.1 2,697 40.3 309 4.6 168,374 

Pumping/
Drainage 

126 100.0 78 61.9 35 27.8 13 10.3 29,275 

Drainage 912 100.0 838 91.9 62 6.8 12 1.3 - 

Intake 
Port 

18,108 100.0 2,995 16.5 8,929 49.3 6,184 34.2 71,599 

Collecting 
Conduit/ 

Well 
2,696 100.0 270 10.0 2,282 84.7 144 5.3 10,259 

Well 24,033 100.0 20,608 85.8 3,395 14.1 30 0.1 39,771 

Others - - - - - - - - 6,074 

Source: MAFRA, KRC (2013). 
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1.3. Nutrient Balance of the Arable Land 

 
Of the nutrients put into arable land, the nutrient balance refers to the 

nutrients not up taken by plants in the process of growing and thus is comprised 
of the nutrients remaining in the soil, the nutrients dissipating into the air, or 
leaking outside of the soil by other avenues. In terms of the relationship 
between input and output, the nutrient balance of a certain area is an indicator 
of nutrients being applied beyond what is required to grow the crop. Therefore, 
a high nutrient balance equates to an increased environmental load. The 
nutrient balance can be measured according to the range in which the managed 
substances are applied. When the nutrient balance is measured for individual 
farms, it is called farm-gate balance. When it is measured for each region, it is 
called regional balance, the sum of which is calculated as national balance. 

Analysis of the mass balance of the agro-ecosystem can be expressed as the 
following nutrient balance indicator, using the amount of nutrient input for 
each crop or species, the amount of nutrient used, and the amount of manure 
created. 
 
 
 	 ∑ ∑ 	 	 	  	∑ ∑ 	 	∑  (3-2) 
 
where, RNBk: Balance indicator for each nutrient (k) balancing the mass of 

each region  
CFERTijk: Chemical fertilizer input (for each ingredient (k)),for crop 

cultivation (j) by each farm (i) 
OFERTijk: Organic fertilizer input (for each ingredient (k)), for crop 

cultivation by each farm 
ALANDijk: Area of crop cultivation by each farm  
CREQijk: Nutrient demand for environment-friendly cultivation of 

each crop  
ABSLik: Self-purifying capacity of the arable land of each farm 

 
In order to calculate the exact nutrient balance which should take into 

account the environmental conditions of each region, different parameters are 
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required respectively for agronomic and livestock sectors. For the agronomic 
sector, it is necessary to formulate the relationship among nutrient requirements 
of each crop, the outflow discharge of each soil type, and the pollutant load, 
and from this calculate the environmental load coefficient for each farming 
method. For the livestock sector, the following parameters are required: unit of 
source of manure generation from each breed and its growth stage, the 
coefficient for converting the manure generated from each breed into nutrients, 
the energy generation rate of the livestock manure processing method, the 
purification rate, the ocean dumping rate, and the rate of movement to other 
regions.  
 

Figure 3-1.  Nutrient Balance of the Arable Land (as of 2013) 

 

Source: Update of the date presented by Kim Chang-gil, et al. (2013). 

Livestock 
Korean native beef cattle: 

2,920K heads 
Dairy cattle: 420K heads

Pigs: 9,910K heads 
Chickens: 151,340K heads

Livestock products
Meat 
Milk 
Eggs 

Livestock manure
(35,320K tons) 

Purification 
treatment 

(3,990K tons) 
Compost, Manure 

(31,330K tons) 

Chemical 
fertilizers 

(350K tons) 
N: 260K tons 
P: 90K tons 

Nutrient absorption 
(310K tons) 

N: 210K tons 
P: 100K tons 

Crops
Crop cultivation area (1,730K ha) 

Total fertilizer ingredient input: 540K 
tons 

(N: 380K tons, P: 150K tons) 

Mineral leakage and accumulation 
Surface Water, Groundwater 

(Fertilizer component: 230K tones) 
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The results of analyzing the nutrient balance of arable land as of 2013 shows 
that the nutrients (nitrogen ingredient basis) applied to the crop cultivation area 
of 1,730 kha is made up of approximately 350 ktons of chemical fertilizers and 
approximately 190 ktons of livestock manure. Of this, the amount absorbed 
through crop cultivation is approximately 310 ktons with the remaining 230 
ktons considered as excess nutrients, the entropy of which pollutes both 
groundwater and surface water <Figure 3-1>. In terms of mass balance of the 
agro-ecosystem, about 31,330 ktons of the total 35,320 ktons of manure 
generated by the livestock sector are sprayed on arable lands in the form of 
compost or liquid fertilizer. Given that the bulk of livestock manure generated 
is sourced from imported concentrate fodder, it is necessary to examine ways to 
export the generated livestock manure to other countries (or alternatively 
transport it to arable lands in North Korea). 

Based on the excess nutrients, the following trend of changes in the 
nutrient balance was identified: the excess nutrients per ha (nutrient balance) 
were nitrogen 130.2kg and phosphorous 52.4kg in 1990, which were reduced 
respectively to 119.9kg and 43.1kg in 2000 and then increased again to 
nitrogen 128.5kg and phosphorous 46.7kg in 2004 due to the increase in 
livestock manure generation and the increased usage of chemical fertilizers. 
Afterwards, due to the reduction in chemical fertilizer consumption, the level 
of excess nutrients was reduced to nitrogen 79.4kg and phosphorous 27.8kg 
in 2009. Accordingly the rates of excess nutrients per ha increased to 105.8% 
for nitrogen and 78.6% for phosphorous (average 87.6%) in 2004. In 2009, 
the lowest values of 66.0% and 46.4% respectively were recorded. Again, due 
to the recent increase in the number of head of livestock bred, the amount of 
livestock manure supply was increased to nitrogen 68.5kg and phosphorous 
38.4kg in 2013, recording respective increases of 9.0kg and 5.3kg from 2009. 
As a result, despite the reduced usage of chemical fertilizers, the rates of 
excess nutrients increased to 84.1% for nitrogen and 48.6% for phosphorous 
in 2013, recording respective increases of 18.1%p and 2.2%p from 2009 
<Table 3-3>. 
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Table 3-3.  Changes in Nutrient Balance of Cultivated Lands in Korea 

Units: kg/ha, % 

 
Nutrient 

Requirement
(A) 

Total Nutrient Supply [Nutrient 
Balance] 
Excessive 
Nutrient 
(A-B) 

Nutrient 
Excess Rate 

(%) 
(A-B)/A 

(B) 
Chemical 
Fertilizer 
Supply 

Livestock 
Manure 
Supply 

Year N P N P N P N P N P N P 

1990 112.1 56.4 242.3 108.8 211.9 90.5 30.4 18.2 130.2 52.4 116.2 92.9 

1995 118.5 58.6 237.1 111.7 190.5 83.2 46.5 28.5 118.6 53.2 100.1 90.8 

2000 120.5 59.7 240.4 102.8 189.4 73.8 51.0 29.0 119.9 43.1 99.5 72.2 

2004 121.5 59.4 249.9 106.1 191.8 73.1 58.1 33.0 128.5 46.7 105.8 78.6 

2009 120.3 59.9 199.7 87.7 140.2 54.6 59.5 33.1 79.4 27.8 66.0 46.4 

2012 120.7 58.5 221.4 88.3 152.7 49.6 68.7 38.7 100.7 29.8 83.4 51.0 

2013 120.1 59.2 221.1 88.0 152.6 49.6 68.5 38.4 101.0 28.8 84.1 48.6 
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2. Economic Aspect Analysis 
 
 

2.1. Analysis of Relationship between Economic and 

Environmental Efficiencies 

2.1.1. Overview of Analysis Model 

One of main issues of sustainable agriculture is compatibility between the 
economic performance and environmental integrity. In other words, if it is 
possible to improve environmental integrity without compromising economic 
performance, then sustainable agriculture has a significant meaning. In general, 
conventional farming is high-input/ high-output farming, applying excessive 
inputs such as chemical fertilizers, pesticides, and energy so as to increase 
productivity. Thus, conventional farming practices are commonly held to 
undermine environmental integrity. In order to empirically analyze such 
phenomenon, it is necessary to examine whether a reduction of environment-
harming inputs in rice farming would also reduce economic performance. By 
means of this analysis, the compatibility between economic performance and 
environmental integrity is also examined. For this, the basic formula of 
economics is used wherein the optimum input of production factors is 
determined at a level where Value of Marginal Product (VMP) is the same as 
the price of the corresponding production factor(Chang-Gil Kim et al., 2013).In 
other words, if the VMP is smaller than the price of a factor, the input of the 
factor is reduced, to increases the Marginal Product (MP) of the factor. Under 
these conditions, compared to the cost savings brought about by the lower input 
of the factor, the sale decrease is smaller and thus the profit increases. By this 
means, conditions for profit maximization for the company can be identified. 

For the sake of simplicity of discussion, the production function for the 
production process (consisting of labor, capital, land and immediate inputs) is 
assumed with Cobb-Douglas production function as shown in the following 
equation: 
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 , 	 , , , ,  (3-3) 
 

In this equation, Y, L, K, M, and N mean total production, labor, capital, 
intermediate inputs and land respectively, and the subscripts i means the 
individual farm and t the year. Ai representing Hicksian neutral productivity, 
means the productivity of the farm i, which is measured while the ratio of 
production factors such as labor and capital is kept constant. It also means the 
total factor productivity representing the parts that are not explained as 
production factors in the production function.  

By applying log to both sides of the above equation, the regression equation 
for estimation can be derived as follows:  
 
 , 	 	 , 	 , 	 , 	 , 	 ,  (3-4) 
 

where, 	 log ; lowercase alphabets mean productivity, labor, capital, 
land and intermediate production factors in log forms respectively; and ei,t 
represents the remaining order term Independently and Identically Distributed 
(IID).  

In the above regression equation, the marginal productivity and the VMP of 
the intermediate production factors are calculated as follows: 
 
 Marginal Productivity: 	 	  (3-5) 

 
 Value of Marginal Product: 	 	  (3-6) 
 

As the amount of intermediate production factors to maximize the profits is 
determined as 	 , the optimum amount of investments to maximize 

the profits is calculated as ∗ 	 .  

Also, the optimum investments of the production factors to maximize the 
profits can be validated as follows: 
 

 ⇔ : Under investment (3-7) 
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 	 ⇔ : Optimum investment (3-8) 

 ⇔ : Over investment (3-9) 

 
This equation statistically analyzes the relationship between the calculation 

elasticity ( ) of the input factors calculated through the production function 
estimation and the mean total sales divided by mean investments ( / ), 
to validate the matters of under-, optimum and over-investments of the specific 
input factors.  

2.1.2. Analysis Data 

For estimation of the production function, raw data from the production cost 
surveys conducted between 2008 and 2012 by Statistics Korea was used. 
Variables used in the analysis are as follows: rice production is milled grain in 
the unit of kg; labor is the amount of time invested in working for rice 
production, which consists of both self-employed working hours and the 
employed working hours; land refers to the arable land (rice paddy) area used 
for rice production, which is expressed in pyeong units; input factor, which is 
fertilizer (chemical and organic fertilizers), refers to the respective amounts 
used. The calculation uses respective amounts in order to avoid the problem 
that arises due to the unit prices per kg of chemical and organic fertilizers being 
different. If the total amount of fertilizers used is used then the chemical 
fertilizer usage will be under-estimated because the unit price is relatively 
higher than that for organic fertilizers. For chemical fertilizers, the sum of 
nitrogenous, phosphorous, and potassium fertilizers, and compound fertilizer is 
used. For pesticides, there are powder types and liquid types, where again the 
unit prices are different. Therefore, they are added to calculation separately. For 
fuels used for production, the sum of diesel, kerosene and gasoline is used for 
calculation. For the expenses of consigned farming, the monetary value of 
farming expenses is used for calculation. For the expenses of other intermediate 
input factors, the sum of seedling expenses, repair costs and expenses for small 
farming tool is used. 
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2.1.3. Analysis Results 

As a result of the analysis based on the above-described estimation method, 
it is shown that the estimation using the LP methodology (Levinsohn and Petrin, 
2003) is more reliable than other methods, in terms of signs and significance of 
the estimated values. 

 
Table 3-4.  Estimation of rice production function  

Descriptive Variable 
Dependent Variable: log(Main Production) 

OLS Fixed Effect LP 

log(L) 
0.0112* 0.0433*** 0.0160** 
(0.006) (0.009) (0.008) 

log(K) 0.0041 0.0117*** 0.0059** 
(0.003) (0.004) (0.003) 

log(N) 0.9867*** 0.9440*** 0.9621*** 
(0.007) (0.015) (0.041) 

log(chemical fertilizer) 0.0135*** 0.0062** 0.0133*** 
(0.002) (0.003) (0.004) 

log(organic fertilizer) 
0.0011** 0.0023*** 0.0012** 

(0.000) (0.001) (0.001) 

log(powdered pesticide) 
0.0023** 0.0031*** 0.0024* 

(0.001) (0.001) (0.001) 

log(liquid pesticide) 
0.0061*** -0.0006 0.0059*** 

(0.001) (0.001) (0.001) 

log(fuel) 
-0.0068*** 0.0018 0.0055 

(0.002) (0.003) (0.012) 

log(other intermediate 
production material) 

-0.0004 0.0024 -0.0008 

(0.001) (0.002) (0.002) 

log(expenses of 
consigned farming) 

0.0022*** -0.0004 0.0021*** 
(0.001) (0.001) (0.001) 

Constant term 
-0.6199*** -0.4686*** - 
(0.036) (0.109) - 

Observed dimension 5,881 5,881 5,881 

R2 0.953 0.952 - 
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Note: 1) *, ** and *** implies that they are statistically significant respectively at the 
significance levels of 10%, 5% and 1%. Numbers in the bracket represent standard 
errors of the estimation. 

2) Proxy variable for the productivity used in the estimation by the LP method is fuel 
consumption. Wald Test was used for validating the economy of scale. The statistic 
value of validation was x2= 0.14 (p-value = 0.7111), which makes it impossible to 
reject the null hypothesis of CRS production function. Therefore, it is determined that 
there is no economy of scale in Korean rice farming. 

Source: Kim Chang-gil et al. (2013). p.55. 
 

It is worth noting in the results that the estimate of the land is 0.96, which is 
very high. This means that the milled grain production increases by 9.6% when 
the land is increased by 10%. Since the elasticity of land is so highly estimated 
it follows that the productivity of the land is also high, implying that the land is 
invested excessively. Estimates of fertilizer and pesticides, the variables of 
interest in this analysis, are both positive, meaning that they are statistically 
significant. 

2.1.4. Implications of the Analysis 

Analysis of the relationship between productivity and environmental 
performance of agricultural activities reveals that all factors, other than land, 
are excessively invested in rice farming in Korea. From this we can conclude 
that it is indeed possible to enhance economic performance by reducing the 
investment of those input factors that harm the agro-ecosystem, such as 
pesticides and chemical fertilizers. In other words, it is possible to enhance 
environmental integrity without reducing the economic performance of rice 
farming, by reducing those production factors that have negative impacts on the 
environment. This suggests that environmental integrity and economic 
performance can be compatible in sustainable agriculture. 

Korea’s agriculture has increased labor, capital and intermediate inputs to 
increase productivity under the constraints of limited land resources. This has 
resulted in a situation where the productivity per unit of land is high but where 
the productivity of labor and capital is lower, compared to other developed 
countries. However, such an imbalance in the investments of input factors has 
resulted in excessive investment in factors other than land, i.e., inappropriate 
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allocation of resources. This has resulted in a lowering the profitability of 
farmers and an over-investment of fertilizers and pesticides which deteriorate 
the environment. Ultimately, sustainable agriculture can be regarded as a 
farming practice that improves environmental integrity while also securing 
appropriate economic performance. 

 
 

2.2. Integrated Analysis of Environmental and Economic 

Aspects 

 
An integrated analysis based on Data Envelopment Analysis (DEA), a non-

parametric method, with the indicators for economic aspects and environmental 
aspects as variables, is conducted to present the compatibility between the 
environmental integrity and the economic performance of sustainable 
agriculture. The DEA is a useful method of ascertaining the efficiency value of 
each management body by comparing those management bodies tasked with 
the similar purpose of producing multiple products from multiple input factors. 
The DEA can also be used to propose ways to become an efficient management 
body if the organization’s efficiency value receives a low evaluation. For this 
analysis, focused on the issue of over-investment of the Korean Agriculture, the 
technical efficiency of Input Orientation is estimated.  

2.2.1. Analysis Model and Data 

The technical efficiency of Input Orientation is estimated based on the 
assumption that the output level is proactively determined. When the input 
vector X and the output vector Y are given, the set of producible is   
calculated as shown in<Eq. 3-10> with the assumptions of Constant Returns to 
Scale (CRS) and Strong Disposability of Inputs (SDI). 
 
 | , : , , ∈  (3-10) 
 

x: farmer’s input, y: farmer’s output 
X: input of the comparable group, Y: output of the comparable group 
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λ: potential price, C:CRS, S: SDI 
  

A linear programming model for measuring the technical efficiency of Input 
Orientation can be formulated in vector format as shown in <Eq. 3-11>. 
 
 	 , | ,  (3-11) 
  . .  
  , ∈  
 

In order to measure the technical efficiency of a sample main crop farm, the 
nonparametric method is modified to have such output variables as total 
income of the producer, soil test indicator (pH), organic matter (OM) and 
effective phosphoric acid (mg/kg), and such input variables as the amount of 
nitrogenous fertilizer (N), the amount of phosphorous fertilizer (P), and lighting 
and heating costs and labor costs. The linear programming model for 
calculating the technical efficiency of the jth farmer is as shown in <Eq. 3-12>. 
Here, λj is the weight given to the jth farmer, which s linearly approximated by 
changing the outputs produced by jth farmer or the input he invested.  
 
  (3-12) 

  . . , 1, 2, … ,  

    , 1, 2, … ,  

    0, 1, 2, … ,  
 

Data used for the analysis is the soil test data and income data from the RDA. 
The subject item is pears grown in the open field as it has the largest number of 
samples. Of the open-field pear growing farmers across the country, 23 farmers 
are analyzed for which soil test data and income data are both available. 
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2.2.2. Analysis Results 

Analysis of the technical efficiency of 23 open-field pear growing farmers 
shows that 13 farmers were technically efficient. These 13 farmers formed the 
efficiency frontier, and the remaining 10 farmers determined the relative 
efficiency. Overall, the average technical efficiency was estimated to be 0.811, 
which was evaluated to have the management improvement potential of 18.9%. 

It is shown that Group A with a higher level of technical efficiency had 
higher output levels and lower input level than Group B. For Group A, total 
group income was 1.13 times the overall average. On the other hand, its 
nitrogen level was 0.71 times, phosphorous 0.58 times, lighting and heating 
costs 0.93 times the overall average. For Group B, its total income is 0.84 times 
the overall average, while nitrogen level is 1.38 times, phosphorous 1.55 times, 
and lighting and heating costs 1.09 times the overall average <Table 3-5>. 
Summing up the analysis results, it is demonstrated that that the group with a 
higher technological proficiency practices production activities that earn more 
but burden the environment less.  

2.2.3. Implications of the Analysis 

Data Envelopment Analysis (DEA), a type of non-parametric methodology, 
was applied to identify the compatibility of economic sector and environmental 
sector. The DEA proved to be a useful method given that it suggests a direction 
for a management body with a low efficiency value to become efficient. In this 
instance, the technical efficiency of Input Orientation was estimated, the reason 
being to focus on the problem of the over-investment of Korean agriculture. 
The technical efficiency of Input Orientation was estimated with the 
assumption that the output level was proactively determined. 

The DEA result revealed that Group A due to higher technical efficiency had 
a higher total income but also lower nitrogen and phosphorous levels and lower 
lighting and heating costs, than the overall average. On the other hand, 
Group B had lower total income but higher nitrogen and phosphorous levels 
and higher lighting and heating costs, than the overall average. This result 
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implies compatibility between the environmental sector and the economic 
sector.  

If appropriate technologies for sustainable agriculture are developed, it is 
possible to obtain this positive outcome from sustainable agriculture, in which 
economic performance and environmental integrity are not in conflict with 
each other. This suggests that it is necessary to develop more aggressive 
technologies for sustainable agriculture. In addition, it is necessary to actively 
spread the sustainable agriculture technologies developed thus far. An effective 
means of doing so would be the preparation and distribution of manuals for 
those developed technologies. 

 
Table 3-5.  Technical Efficiency Output and Input Levels of  

Open-field Pear Growers 
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Group 
A 

(1.0) 

F1 1.000 770 6.7 24.0 660.0 1.3 0.1 37 124 

F2 1.000 401 7.5 22.0 404.0 0.4 0.4 17 115 

F3 1.000 300 6.3 16.0 49.0 1.5 0.8 4 101 

F4 1.000 577 7.4 21.0 757.5 5.7 0.9 9 229 

F5 1.000 715 7.6 28.9 296.2 1.4 1.4 13 346 

F6 1.000 1356 7.4 38.0 667.0 16.0 1.7 32 217 

F7 1.000 474 5.3 9.6 657.1 5.9 2.3 10 111 

F8 1.000 578 5.5 54.0 267.0 3.6 2.4 17 142 

F9 1.000 1258 5.3 14.5 1116.3 8.0 3.6 14 349 

F11 1.000 365 6.2 37.0 277.6 8.6 3.9 16 146 

F12 1.000 587 5.4 19.4 496.6 28.9 3.9 12 177 

F16 1.000 509 5.7 15.4 168.1 13.1 6.6 25 82 
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Table 3-5.  Technical Efficiency Output and Input Levels of  

Open-field Pear Growers (continued) 
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F20 1.000 1205 7.9 13.0 456.7 7.0 9.1 4 `52 

Average 1.000 700 6.5 24.1 482.5 7.8 2.9 16 168 

Group 
B 

(Less 
than 
1.0) 

F21 0.890 570 6.1 28.2 796.1 13.5 9.1 18 67 

F13 0.804 429 6.1 20.4 1057.0 6.2 4.1 9 145 

F14 0.766 534 6.0 14.5 687.0 10.5 4.9 22 161 

F10 0.599 719 7.1 33.0 710.0 10.8 3.8 28 180 

F23 0.511 815 7.3 35.8 728.5 19.3 13.1 30 45 

F17 0.478 519 6.8 38.0 976.0 19.6 6.6 6 159 

F22 0.449 420 6.0 27.3 699.0 10.6 12.0 23 194 

F19 0.397 350 6.2 49.7 846.0 30.9 8.6 18 151 

F18 0.388 500 6.5 35.0 959.1 15.4 8.0 16 91 

F15 0.365 333 6.4 37.0 1263.0 14.9 6.0 19 49 

Average 0.565 519 6.4 31.9 872.2 15.2 7.6 19 124 

Overage Average 0.811 621.0 6.5 27.5 651.9 11.0 4.9 17 149 
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3. Social Aspect Analysis 
 
 

3.1. Components of Social Aspects 

 
The social aspects of sustainable agriculture can be examined with 

components and conditions. Specifically, the component refers to an essential 
factor or ingredient that is indispensable for making up a certain thing or 
having it take effect, while the condition means a state to be provided for a 
certain thing to progress or to be achieved (Kim Chang-gil, et al., 2013). In 
other words, the components are the internal factors of agriculture that are 
essential for sustainable agriculture to sustain itself and the conditions are 
overall social conditions for agriculture to sustain itself. Here, the social 
aspects of sustainable agriculture are considered as the social components of 
the sustainable agriculture. The social components of the sustainable 
agriculture are producer’s value/awareness/attitude, organization (including 
both internal and external networks), training/education, recruitment, farming 
methods and markets. It is generally accepted that in order for sustainable 
agriculture to be realized, it is most important that farmers, the agents of 
agricultural activities, recognize the social and environmental importance of 
agriculture. They should have pride, will and strength of purpose in farming, 
and also practice farming activities with life and safety as the principal values. 

One of the important social components of sustainable agriculture is 
“education”. When education is ongoing, it is possible to cultivate the life-
centered value/awareness/attitude of the producers described above- and to 
pass on the farming practices necessary to achieve sustainable agriculture. 

In order to achieve sustainable agriculture, farmers need to be recruited on 
an ongoing basis. At present the recruitment of farmers, as a social component 
of the sustainable agriculture, can be done in two ways. One is to constantly 
guide those farmers who practice conventional farming to instead practice 
sustainable agriculture, with the other being to accommodate people engaged in 
non-agricultural sector to become farmers. 

Sustainable agriculture cannot be realized if it does not generate profits 
regardless of how ideal it is. The market is the where the economic and social 
aspects of sustainable agriculture overlap. It is both a component of sustainable 
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agriculture as well as an enabling condition of sustainable agriculture (Kim 
Chang-gil, et al. 2013). The market as a component of sustainable agriculture 
needs to be approached not only from the perspective of an economic 
relationship, but also from the perspective of a social relationship, one that 
enables stable sales founded on the trust between producers and consumers.  

 
In order to realize sustainable agriculture, consumer values/awareness/ 

attitudes need to change. On order for this to be achieved, the social and 
environmental values of agriculture need to be recognized with the roles of 
agriculture and farmers respected. Leaders who will lead sustainable 
agriculture in each region are also required. The leaders should be inclined and 
capable of practicing values and methods of alternative farming and be 
conscious of spreading them to neighboring farmers and regions. 

The most important thing in establishing sustainable agriculture, while 
increasing the sustainability of agriculture, is to inject a social relationship into 
the economic relationship given that the economic relationship is currently 

Figure 3-2.  Social Components and Conditions of  

Sustainable Agriculture (Farmers) 

 

Source: Kim Chang-gil, et al. (2013). p.71. 
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overwhelming the social relationship. (Kim Chang-gil, et al., 2013). The social 
relationship is based on trust and reciprocity. Such a relationship is maintained 
when it is based on trust between farmers, between farmers and non-farmers 
(within the region), between farmers, who are the producers, and consumers. 
When this relationship is expanded and strengthened, the sustainability of 
agriculture can be secured. Organizations sharing the same values, based on 
strong trust and reciprocity, are needed. In this respect, what is important for 
the organizations is not their own importance but rather their diversity.  

Internal network must encompass the network of farmers, but not only network 
of farmers within the organization but also non-farming residents, and farmers of 
other organizations as well. Networks with the outside must include not only 
consumer organizations but also networks with local governments and the national 
government. Furthermore, an additional factor needs to be recognized as a social 
component; the factor of community. This is because sustainable agriculture can be 
maintained when the community is healthy and strong. 

 
 

3.2. Implications of the Social Aspect Analysis 

 
The result of surveying the farmers who practice environment-friendly 

agriculture showed that the social components of sustainable agriculture were the 
producers’ value/awareness/attitude, organizations (diversity of the organizations), 
the internal network, external networks, leadership, education/training, farmer 
recruitment, farming methods, the market (relationship with consumers), and the 
community (Kim Chang-gil, et al. 2013). In addition, the social conditions that 
enable sustainable agriculture were identified as the consumers’ value/awareness/ 
attitude, education, policies/institutions, markets (distribution systems), and rural 
community services. 

Based on the results of the social aspect analysis, several major social policy 
implications were derived.  

First, it is necessary to introduce a variety of environment-friendly, 
agriculture-related education programs that can modify the values/awareness/ 
attitudes of both producers and consumers. 

Second, it is necessary to support those representative organizations that operate 
where the interests of producers and consumers converge, namely producer groups 
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and consumer groups. Furthermore, it is necessary to assist the creation of 
voluntary linkages between producer groups and consumer groups. For example, 
the consumer group supports the producer group by raising production funds while 
the producer group supports the consumer group by producing safe, high-quality 
environment-friendly agricultural produce, so that both groups win. 

Third, trust between policymakers and farmers is very important. Thus the 
government needs to promote environment-friendly agricultural policies by 
converging diverse public opinions towards consensus, through public hearings 
and acting on the feedback received. 

Fourth, the relationship between farmers (producers) and consumers, based 
on trust, should continue to be fostered. In order to ensure this, it is necessary 
to build on the eco-friendly agricultural produce certification system that serves 
as a link between them and ensure its reliability. 

Fifth, in order to mediate the conflicts of interests between eco-friendly 
agricultural producers and general agricultural producers, it is necessary to 
further strengthen rural leadership.. 
  

Figure 3-3.   Social Components and Conditions of Modified Sustainable 

Agriculture (Professionals)  

 

Source: Kim Chang-gil, et al. (2013), p. 75. 
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4. Summary and Implications of the Empirical 

Analysis 
 
 
In order to diagnose and evaluate the current conditions of sustainable 

agriculture, a comprehensive analysis was carried out from the environmental, 
economic and social aspects. The environment aspect was analyzed with the 
focus on environmental factors such as soil, water and nutrients; the economic 
aspects from the perspective of compatibility and integration between the 
environmental integrity and economic performance; and the social aspects in 
terms of the social components and conditions. 

First of all, the results of the environmental aspect analysis are as follows: 
The effective phosphoric acid levels of rice paddies and fields exceeded the 
optimal range by 1.3 times and 1.4 times respectively. That of orchards and 
protected farms also exceeded more than 2.1 times the effective phosphoric 
acid. The level of organic matter in the soils of protected farms exceeded the 
optimal range by 1.2 times. Another finding is that as the area of sustainable 
agriculture increased, the organic matter content of the soil has also increased. 
Additionally, since 2006, the quality of agricultural water stored in freshwater 
lakes and reservoirs has been deteriorating. Though demand for agricultural 
water is expected to decrease in the future, it will still be necessary to 
continuously secure and manage agricultural water. The nutrient balance 
analysis has revealed that excessive nutrient inputs are causing the 
contamination of groundwater and surface water <Figure 3-4>. 

Next, the results of the economic aspect analysis are as follows: Factors such 
as chemical fertilizers and synthetic pesticides are an excessively applied input 
in rice farming. Given this, low-input farming is to be considered as an 
alternative as it improves economic performance and environmental integrity at 
the same time. The analysis also revealed that those farmers who were more 
technically proficient were practicing production activities that were both more 
profitable and less of an environmental burden on the environment. This 
suggests that it is necessary to develop and spread sustainable agriculture 
technologies, so as to improve environmental integrity and economic 
performance at the same time. 
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Effectiveness Analysis and In-Depth Evaluation 

of Sustainable Agriculture Policies9
 Chapter 4 

 

In order to diagnose the status of sustainable agricultural policies, we 
analyzed in our first-year study the effectiveness of the environment-friendly 
agricultural policies, the nation’s leading sustainable agricultural policies. In 
this chapter, we attempted a policy effectiveness analysis by formulating a 
series of support policy scenarios, as an extension of the first-year’s 
effectiveness analysis of the sustainable agricultural policies. We also present 
an in-depth evaluation of the soil nutrient management policy, the key area of 
sustainable agricultural policies. 

  

                                          
9 The effectiveness analysis of sustainable agricultural policies, as presented in this 

chapter, uses the quantitative model for effectiveness evaluation of environment-
friendly agriculture policies, as developed in the first-year study by Kim Chang-
gil, et al. (2013). The model was inserted into a sustainable agricultural policy 
simulation model, by including the livestock sector, and takes into account the 
support policy that adjusts the analysis target into five parts.  
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1. Status of Sustainable Agricultural Policy 

Implementation 
 
 
Korea’s leading sustainable agricultural policy can be described as an 

environment-friendly agricultural policy. Since the establishment of the 
Sustainable Agriculture Department under the Ministry of Agriculture and 
Forestry in December 1994, a variety of policy programs have been 
promoted.10 Those sustainable agricultural policies that have been promoted 
consist of environment-friendly agriculture promotion projects, such as soil 
conditioner support, measures to mitigate environmental pollution loads, 
programs to support production and distribution of environment-friendly 
agricultural produce as well as direct-payment program for environment-
friendly agriculture <Figure 4-1>. In addition, such policy programs have also 
been promoted in the livestock sector; building the foundation for environment-
friendly livestock farming, establishing an eco-friendly livestock certification 
system, and support for eco-friendly livestock production facilities, to name but 
a few. 

Typical policy programs to foster sustainable agriculture can be classified 
into six categories: a direct payment program for environment-friendly 
agriculture, the development of environment-friendly farming districts, soil 
amelioration support, and support for green manure crop seeds, support for 
distribution of environment-friendly agricultural products, and support for 
livestock manure treatment facilities. Each of these programs has the following 
objectives: 
 

1)  The soil conditioner support program is, as its name suggests, conducted 
to improve the soil and maintain the fertility of soil Inputs of soil 
ameliorater (silicate. lime) are added to arable land and soil with a low 
effective silicate content, in order to create a fertile foundation for 
practicing environment-friendly agriculture (Implementation Guidelines 
for MAFRA Programs 2014, p.793). 

                                          
10 The name of the Ministry of Agriculture and Forestry has been changed to the 
Ministry of Agriculture, Food and Rural Affairs (MAFRA) in 2013.  



Effectiveness Analysis and In-Depth Evaluation of Sustainable Agriculture Policies  71 
 

 

2) The green manure crop seeds support program aims at expanding 
environment-friendly agriculture and maintaining and conserving the 
agricultural environment through promotion of soil fertility based on 
increased organic matter content of the soil and reduction of chemical 
fertilizer usage. For example, by growing green manure crops on idle 
agricultural lands and ploughing them into the soil (Implementation 
Guidelines for MAFRA Programs 2014, p.765). 

 
3) The direct payment program for environment-friendly agriculture seeks to 

promote the expansion of environment-friendly agriculture and increase 
the public interest functions such as environmental protection of 
agriculture, by compensating farmers for the initial income reduction and 
production cost differences for the farmers who practice environment-
friendly agriculture (Implementation Guidelines for MAFRA Programs 
2014, p.1001). 

 
4) Support for developing environment-friendly farming districts creates 

foundations for various types of environment-friendly farming practices, 
centering on water source protection zones and/or areas where 
environment-friendly agriculture practices are required (Implementation 
Guidelines for MAFRA Programs2013). 

 
5) The program for supporting environment-friendly agricultural produce 

distribution provides funding support to open eco-friendly agricultural 
product stores as well as funds for direct transactions. It thus helps to 
secure stable markets for domestic environment-friendly agricultural 
produce and enhances its price competitiveness (Press data of the 
Environment-friendly Agriculture Dept. of MAFRA, 2013.04.26). 

 
6) The livestock manure treatment facility support program promotes the 

natural cycle of agriculture by recycling the livestock manures, liquid 
fertilizer and energy through livestock manure treatment facilities and/or 
equipment. This also serves to prevent environmental pollution, such as 
water pollution and soil contamination by facilitating proper treatment 
(Implementation Guidelines for MAFRA Programs 2014. p.1168). 
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Figure 4-1.  Expenses spent for Sustainable Agriculture Support Policies 

 
Source: Implementation Guidelines for MAFRA Programs (2014) and internal data from the 

Environment-friendly Agriculture Dept. of MAFRA. 

 
 

In this section, a quantitative model, developed in the first-year study to 
evaluate the effectiveness of environment-friendly agricultural policies, is 
combined with a sustainable agricultural policy simulation model allowing the 
support policies (classified into five categories) to be analyzed. The annual 
expenses for each support policy are shown below: 

First of all, direct payments for environment-friendly agriculture continued 
to increase until 2010 before slightly decreasing in 2011, and accounted for 
12.7% of the total funds allocated to support environment-friendly agriculture.  

Next, the environment-friendly farming district development programs are 
divided into the eco-friendly farming district development project, the regional 
eco-friendly farming district development project and the horticultural pest 
control project, of which the regional eco-friendly farming district development 
project is the largest in scale. Funds allocated to eco-friendly farming district 
development increased to a peak of 21 billion won in 2008 but significantly 
decreased to 5.5 billion won in 2009. However, it later increased again to peak 
at 34.1 billion won in 2011.  

 

Direct Payment for Eco-
friendly Agriculture 
Building the Eco-friendly 
Farming District 

Support for Distribution of 
Eco-friendly  
Support for Livestock 
manure Treatment 
Facilities 

Support for Soil 
Improvement 

100M won 
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Table 4-1.  Expenses spent for Sustainable Agriculture Support Policies  

Unit: 100M won, (%) 

Year 

Direct 
Payment for 
Eco-friendly 
Agriculture

Building the 
Eco-friendly 

Farming 
District 

Support for 
Soil 

Improvement

Support for 
Distribution 

of Eco-
friendly 

Agricultural 
Produces 

Support for 
Livestock 
manure 

Treatment 
Facilities 

Total 

2007 208 (17.3) 283  (23.6) 458  (38.2) 250 (20.8) - - 1,200 (100.0) 

2008 287 (15.0) 374  (19.5) 483  (25.2) 460 (24.0) 312 (16.3) 1,916 (100.0) 

2009 345 (15.2) 187  (8.2) 786  (34.6) 448 (19.7) 508 (22.3) 2,274 (100.0) 

2010 376 (13.8) 363  (13.3) 1,014 (37.3) 438 (16.1) 531 (19.5) 2,722 (100.0) 

2011 302 (12.7) 365  (15.3) 878  (36.9) 332 (13.9) 505 (21.2) 2,382 (100.0) 

2012 506 (20.1) 268 (10.7) 756 (30.1) 289 (11.5) 693 (27.6) 2,512 (100.0) 

Note: For 2012, the numbers are based on budgets. 
Source: Implementation Guidelines for MAFRA Programs (2014) and internal data from the 

Environment-friendly Agriculture Dept. of MAFRA. 
 
 
The soil improvement support program is the largest scale project among the 

environment-friendly agricultural policies. The program is divided between 
national financial support for soil ameliorater and support programs for green 
manure crop seeds. As of 2010, the amount of national financial support for the soil 
ameliorater is 86.4 billion won while the amount of financial support for green 
manure crop seeds is 1.5 billion won, both of which decreased slightly in 2011.  

The program for supporting environment-friendly agricultural produce 
distribution is divided between support for direct transactions of environment-
friendly agricultural products and support for promotion of environment-friendly 
agricultural produce. For three years from 2008 to 2010, the level of financial 
support amounted to about 40 billion won but was somewhat reduced in 2011.  

Lastly, the program for supporting livestock manure treatment facilities was 
first implemented in 2007 as a pilot project and then fully implemented from 
2008 onwards. Since then, a considerable amount has been invested in this 
program, from 31.2 billion won in 2008but rising to 50.5 billion won in 2011, 
recording an increase of more than 19 billion won over a three year period 
<Table 4-1>. 
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2. Analysis of Effects of Sustainable Agricultural 

Policies 
 

 

2.1. Main Variables and Estimation Data 

 
The main variables required for developing a model for this study are 

agricultural sector GDP (ordinary, real), the economically active farming 
population, the number of employed farmers, the farm labor wage, the number 
of farming households, the level of agricultural production, government 
support for the environment-friendly agricultural sector, and national income 
<Figure 4-2>, <Table 4-2>. 

Due to the nature of this research, it is necessary to distinguish between 
general agriculture and environment-friendly agriculture. Though it would be 
preferable to distinguish between general agriculture and sustainable 
agriculture, environment-friendly agriculture has been used as a sort of 
surrogate variable for sustainable agriculture given that no separate sustainable 
agriculture product category currently exists. 

First, for formation and consumption of fixed capital for the agricultural 
sector, only agronomy was taken into account for the analysis, excluding the 
livestock sector. The amount of capital was divided by the number of farming 
households into general agriculture and environment-friendly agriculture. 

The capital stock for agronomy, which is used as the capital input in the 
production function, was estimated by deducting fixed capital consumption 
from the sum of basic capital and fixed capital formation <Table 4-3>.  

For the workers employed in the agricultural sector, the average number of 
farm-employees per farm household was derived based on the number of farm 
households, and then divided by the number of environment-friendly 
agriculture certified farms.  

For the price variable, given that data about market prices of environment-
friendly agricultural produces has not yet been established, the price premium 
of environment-friendly agricultural produces over general agricultural 
produces was adopted, based on the price information of Korea Agro-Fisheries 
and Food Trade Corporation (aT KAMIS). 
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Figure 4-2.  Main variables of the model 

  

  

  

  

Source: aT KAMIS., Kim Chang-gil, et al. (2013). p.87.  
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Table 4-2.  Main variables of the model 
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Nature Nominal Real       Nominal 
Unit Billion 

Won 
Billion 
Won 

1,000 
persons 

1,000 
persons

2005
=100

1,000 
households Ktons Billion 

Won 
Billion 
Won Year  

1992 15,386 18,807 2,993 2,964 49 1,641 20,282 - 237,255 

1993 15,378 18,385 2,834 2,806 52 1,593 20,469 - 267,552 

1994 17,316 18,126 2,749 2,726 54 1,558 19,146 - 314,024 

1995 19,636 20,098 2,702 2,685 58 1,501 20,910 - 360,495 

1996 20,539 21,066 2,629 2,616 63 1,480 21,155 - 402,630 

1997 20,202 21,834 2,589 2,570 67 1,440 20,901 - 438,250 

1998 18,670 20,190 2,656 2,607 64 1,413 20,192 - 422,995 

1999 21,072 20,944 2,569 2,526 72 1,382 21,217 180 465,086 

2000 21,242 21,671 2,535 2,505 81 1,353 22,144 63 517,626 

2001 21,606 21,840 2,477 2,448 86 1,354 22,684 71 561,200 

2002 21,882 21,598 2,420 2,398 89 1,280 20,518 62 625,949 

2003 21,549 20,220 2,292 2,272 96 1,264 19,516 71 664,597 

2004 24,012 22,217 2,150 2,130 97 1,240 21,101 72 719,550 

2005 22,259 22,259 2,125 2,105 100 1,273 20,171 87 748,041 

2006 22,174 22,349 2,095 2,073 101 1,245 19,486 114 785,885 

2007 21,422 23,071 2,012 1,997 103 1,231 18,439 120 844,616 

2008 20,660 24,576 1,961 1,949 113 1,212 19,009 192 898,071 

2009 21,367 25,285 1,980 1,965 119 1,195 19,175 227 927,063 

2010 22,444 24,491 1,946 1,925 125 1,177 16,539 272 1,020,302 

2011 24,656 23,967 1,950 1,931 134 1,163 18,560 238 1,076,610 

Note: Variables for sustainable agriculture support were adjusted, based on Kim Chang-gil et 
al. (2013). 

Source: Internal data from aT KAMIS and the Environment-friendly Agriculture Dept. of 
MAFRA. 
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Table 4-3.  Estimation variables of the equation  

Variable Content Variable Name Source and Description 

Agricultural sector deflator GDPDEF_AG Bank of Korea

Agricultural sector deflator 
change rate GDPDEF_AG_CH Calculation 

GDP deflator GDPDEF Bank of Korea 

Government financing to general 
agriculture G_AG_GE MAFRA 

Government financing to 
sustainable agriculture G_AG_EN 

MAFRA  
(Statistics on environment-friendly 
agricultural produces) 

- Direct payment for 
environment-friendly 
agriculture 

G_EN_D 
MAFRA  
(Statistics on environment-friendly 
agricultural produces) 

- Development of environment-
friendly agricultural districts G_EN_L 

MAFRA 
 (Statistics on environment-
friendly agricultural produces) 

- Soil improvement  G_EN_S 
MAFRA  
(Statistics on environment-friendly 
agricultural produces) 

- Support for distribution of 
environment-friendly 
agricultural produces 

G_EN_DS 
MAFRA  
(Statistics on environment-friendly 
agricultural produces) 

- Support for livestock manure 
treatment facilities G_EN_LM MAFRA 

(Project Management Guidelines) 
Fixed capital formation for 
general agronomy IDR_GE Bank of Korea, calculation, real 

Fixed capital formation for 
environment-friendly agriculture

IDR_EN Bank of Korea, calculation, real 

Fixed capital formation for 
general agronomy IDN_GE Bank of Korea, calculation, 

nominal 
Fixed capital formation for 
environment-friendly agriculture

IDN_EN Bank of Korea, calculation, 
nominal 

Policy funds interest rate for 
agriculture and forestry R_AG MAFRA 

Market interest rate r Bank of Korea 
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Table 4-3.  Estimation variables of the equation (continued) 

Variable Content Variable Name Source and Description 

General agricultural production Q_AG_GE FAO, calculation 

Environment-friendly 
agricultural production Q_AG_EN FAO, calculation  

Farmers employed for general 
agriculture EM_GE Major statistics on agriculture, 

food and rural affairs 

Farmers employed for 
environment-friendly agriculture

EM_EN 

Major statistics on agriculture, 
food and rural affairs, statistics on 
eco-friendly agricultural produces, 
calculation 

General agriculture depreciation - Bank of Korea, calculation 

Environment-friendly 
agriculture depreciation - Bank of Korea, calculation 

General agriculture capital stock CPS_GE Bank of Korea, calculation 

Environment-friendly 
agriculture capital stock CPS_EN Bank of Korea, calculation 

General agricultural produce 
price P_GE aT KAMIS, calculation 

Environment-friendly 
agricultural produce price P_EN aT KAMIS, calculation 

Agricultural wage wage_ag_unit Farm economic survey 

Agricultural produce import im_ag Trade Association 

No. of general farm households  - Major statistics on agriculture, 
food and rural affairs, calculation 

No. of environment-friendly 
farm households  - 

Major statistics on agriculture and 
forestry, statistics on eco-friendly 
agricultural produces, calculation 

No. of entire farm households  - Major statistics on agriculture, 
food and rural affairs 

National disposable income NDINC Bank of Korea, nominal 

General agronomy income INCOME_GE Calculation (production * price) 
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2.2. Analysis Model 

 
The analysis model, which divides agriculture largely into environment-

friendly agriculture and general agriculture, serves to identify the impacts that 
the government support (financing and funding) policies have on investment, 
production, employment, wages, and income in the environment-friendly 
agricultural sector <Figure 4-3>. Agricultural expenditure is treated as an 
exogenous variable determining the agricultural investment which, in turn, 
determines the agricultural capital stock and affects the agricultural wages. 
Agricultural investment is explained by variables such as government financing 
and agricultural imports. The agricultural capital stock is estimated through 
identity of initial capital and fixed capital formation, and fixed capital 
consumption. 

Agricultural production is explained by production factor variables such as 
agricultural capital stock and number of agricultural employees. Next, prices 
are explained by income and supply variables, and employment by wages; the 
price of labor. The agricultural wage is explained by labor productivity. The 
price determined here determines the agricultural income of the agronomy 
sector. The agricultural income is derived by volume and the price determined 
in the model. 
 	 ,  (4-1) 
where, IDR means investment, G government financing and INCOME 
agricultural income. 
 
 	 ,  (4-2) 
where, Q means production, EM employees, and CPS capital stock. 
 
 	 	 ,  (4-3) 
where, P means price, NDINC national disposable income, and Q production. 
 
 	  (4-4) 
where, EM means employees and WAGE is wage. 
 
 	 /  (4-5) 
where, WAGE is wage and Q/EM is labor productivity. 
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2.3. Estimation Results 

 
Production (general, environment-friendly), price (general, environment-

friendly), employees (general, environment-friendly), and agriculture wage 
were estimated in the same manner as was presented in the first-year report. 
Investment was re-estimated by adding the support for livestock manure 
treatment facilities. Here, only the re-estimated result is presented <Table 4-4>. 

Investment in general agronomy (IDR_GE) was estimated using an equation 
which utilized the following variables: government financing for general 
agriculture (G_AG_GE) and reinvestment potential of the agricultural income 
in general agriculture (INCOME_GE), including a time variable. In order to 

Figure 4-3.  Structural Diagram of the Model 
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form an interest rate variable, the agricultural policy fund interest rate was 
deducted from the agricultural GDP deflator change rate. 

Investment in environment-friendly agronomy (IDR_EN) was estimated 
using an equation which utilized following variables: direct payment program 
for environment-friendly agriculture (G_EN_D) in terms of income, among the 
government financing variables of the environment-friendly agriculture the 
following were used; environment-friendly agriculture district development 
project (G_EN_L) in terms of capital and investment; and environment-
friendly distribution support project (G_EN_DS). Taking into account the 
reinvestment potential of income, the variable of direct payment program for 
environment-friendly agriculture was created as a separate variable separate 
from the government financing for environment-friendly agriculture variable.  

 
Table 4-4.  Results of investment estimation 

General Agronomy Environment-friendly Agronomy 

  

LOG(IDR_GE) 
= 1.41404 
+0.21539*LOG((G_AG_GE+(INCOME_GE/1000))/GD
PDEF_AG*100) 
- 0.00511*(100+R_AG-GDPDEF_AG_CH)  
+ 0.87107*LOG(IDR_GE(-1)) 
- 0.20230*DUM_ID 
where, IDR_GE is for investment in general agronomy, 
G_AG_GE for government financing, INCOME_GE for 
general agriculture income, R_AG for policy funds 
interest rate for agriculture, forestry and rural affairs, and 
GDPDEF_AG_CH for agricultural deflator change rate. 

LOG(IDR_EN) 
= -2.17205 
+0.34799*LOG((G_EN_L+G_EN_DS+G_EN_LM)/GD
PDEF_AG*100) 
+ 0.88821*LOG(G_EN_D/GDPDEF_AG*100)  
+ 0.00572*(100+R_AG-GDPDEF_AG_CH) 
- 0.38378*DUM_ID_EN 
where, IDR_EN is for investment in environment-
friendly agronomy, G_EN_L for environment-friendly 
agriculture district development project, G_EN_DS for 
environment-friendly distribution support project, and 
G_EN_D for direct payment program for environment-
friendly agriculture. 

R2 = 0.96, Root MSE = 0.07556 R2 = 0.99, Root MSE = 0.10216 
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The simulation model was made up of 9 act equations and 5 identities, and 
all terms, except wage, were separated into general agriculture or environment-
friendly agriculture. Connecting the previously estimated act equations and the 
identities into a system of simultaneous equations facilitated the creation of the 
simulation model. Capital stock was estimated with an identity through initial 
capital and fixed capital formation and fixed capital consumption, and 
agricultural income was derived from the production and price determined by 
the model (Kim Chang-gil, et al., 2013). 

In this section, the influences of government financing to environment-
friendly agriculture on the investment, capital stock, employment, wage, 
production, price and income of the agricultural sector (agronomy) were 
measured through simulation, as summing a case scenario where government 
financing was expanded. In this section, a scenario of 10% increase of the 
support for livestock manure treatment facilities was added to the first-year 
scenarios, for simulation <Table 4-5>.  

 

Table 4-5.  Scenarios 

 Details of Scenario 

Scenario 1 10% increase in all environment-friendly 
agriculture support programs 

Environment-friendly 
agriculture support policies 

Scenario 2 

10% increase in the development of environment-
friendly agriculture districts and the support for 
distribution of environment-friendly agricultural 
produces 

Capital and investment 
support 

Scenario 3 10% increase in support for livestock manure 
treatment facilities 

Support for environmental 
improvement and 
investments 

Scenario 4 10% increase in the direct payment program of 
environment-friendly agriculture Income support 

Scenario 5 10% increase in the scale of soil improvement 
projects Production base support 

Note: Kim Chang-gil, et al. (2013) with Scenario 3 added.  
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2.4. Analysis Results 

 
In Scenario 1(a 10% increase in the scale of all programs related to 

sustainable agriculture), the fixed capital formation in environment-friendly 
agriculture increased by 11.08~13.75% from the criteria, and the environment-
friendly agricultural production by 2.32~6.05%. The prices of environment-
friendly agricultural produces dropped by 0.04~0.13% due to the increase in 
production, and the income from environment-friendly agriculture increased by 
2.26~5.91% <Table 4-6>.  

In Scenario 2(a 10% increase in the development of environment-friendly 
agriculture districts and the support for distribution of environment-friendly 
agricultural produces), the fixed capital formation in environment-friendly 
agriculture increased by 1.82~3.24% from the criteria, and the environment-
friendly agricultural production by 0.94~2.42%. The prices of environment-
friendly agricultural produces dropped by 0.02~0.13% due to the increase in 
production, and the income from environment-friendly agriculture increased by 
0.92~2.37%.  

In Scenario 3(a 10% increase in support for livestock manure treatment 
facilities), the fixed capital formation in environment-friendly agriculture 
increased by 0.01~1.68% from the criteria, resulting in the increase in 
environment-friendly agricultural production by 0.05~0.16%. The prices of 
environment-friendly agricultural produces hardly showed any change as the 
increase in production was small. The income from environment-friendly 
agriculture increased by 0.05~0.15%.  

In Scenario 4(a 10% increase in the direct payment program of environment-
friendly agriculture), the fixed capital formation in environment-friendly 
agriculture increased by 7.83~9.72% from the criteria, and the environment-
friendly agricultural production by 1.41~3.14%. The prices of environment-
friendly agricultural produces dropped by 0.02~0.08% due to the increase in 
production, and the income from environment-friendly agriculture increased 
by1.38~3.52%.  

In Scenario 5(a 10% increase in the scale of soil improvement projects), the 
environment-friendly agriculture production increased by 0.05~0.16%. Change 
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in the prices of environment-friendly agricultural produces was very minimal, 
and the income from environment-friendly agriculture was measured to 
increase by 0.05~0.15%.  

 

Table 4-6.  Results of Each Scenario 

Unit: Percentage Change (%) 
Variable Scenario 1st year 2nd year 3rd year 4th year 5th year 6th year 7th Year 

Formation of 
fixed capital 
for general 
agriculture 

1 0.00 0.00 0.00 -0.01 -0.01 -0.02 -0.03 

2 0.00 0.00 0.00 0.00 -0.01 -0.01 -0.01 

3 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

4 0.00 0.00 0.00 0.00 -0.01 -0.01 -0.02 

5 0.00 0.00 0.00 0.00 0.00 -0.00 -0.00 

Formation of 
fixed capital 
for 
environment-
friendly 
agriculture 

1 12.05 11.93 11.93 12.84 13.75 11.08 13.20 

2 3.24 3.21 3.21 2.54 2.09 1.82 2.09 

3 0.01 0.01 0.01 0.96 1.68 1.21 1.52 

4 8.51 8.43 8.43 9.07 9.72 7.83 9.33 

5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

General 
agricultural 
Production 

1 -0.01 -0.03 -0.06 -0.10 -0.16 -0.21 -0.24 

2 -0.01 -0.03 -0.06 -0.10 -0.16 -0.21 -0.24 

3 0.00 0.00 0.00 -0.01 -0.01 -0.01 -0.02 

4 -0.02 -0.05 -0.09 -0.15 -0.24 -0.31 -0.36 

5 0.00 0.00 0.00 -0.01 -0.01 -0.01 -0.02 

Environment-
friendly 
agricultural 
Production 

1 0.94 1.67 1.91 2.10 2.42 1.46 0.96 

2 0.94 1.67 1.91 2.10 2.42 1.46 0.96 

3 0.05 0.11 0.15 0.15 0.16 0.09 0.06 

4 1.42 2.50 2.86 3.14 3.60 2.16 1.41 

5 0.05 0.11 0.15 0.15 0.16 0.09 0.06 

Prices of 
general  
agricultural 
produces 

1 0.00 0.01 0.01 0.03 0.04 0.04 0.05 

2 0.00 0.00 0.01 0.01 0.02 0.02 0.02 

3 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

4 0.00 0.00 0.01 0.02 0.03 0.03 0.03 

5 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
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Table 4-6.  Results of Each Scenario (continued) 

Unit: Percentage Change (%) 

Variable Scenario 1st year 2nd year 3rd year 4th year 5th year 6th year 7th Year 

Prices of 
environment-
friendly  
agricultural 
produces 

1 -0.04 -0.08 -0.10 -0.10 -0.13 -0.09 -0.05 
2 -0.02 -0.03 -0.04 -0.04 -0.05 -0.04 -0.02 
3 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
4 -0.02 -0.05 -0.06 -0.06 -0.08 -0.05 -0.03 
5 -0.00 -0.00 -0.00 -0.00 -0.00 -0.00 -0.00 

Workers 
employed in 
general 
agriculture 

1 -0.04 -0.14 -0.24 -0.39 -0.62 -0.77 -0.95 

2 -0.02 -0.05 -0.09 -0.16 -0.25 -0.31 -0.38 

3 0.00 0.00 -0.01 -0.01 -0.02 -0.02 -0.03 

4 -0.02 -0.08 -0.14 -0.23 -0.37 -0.46 -0.57 

5 0.00 0.00 -0.01 -0.01 -0.02 -0.02 -0.03 

Workers 
employed in 
environment-
friendly  
Agriculture 

1 -0.10 -0.45 -0.86 -1.88 -2.41 -3.71 -5.90 

2 -0.04 -0.18 -0.34 -0.75 -0.96 -1.49 -2.39 

3 0.00 -0.01 -0.02 -0.05 -0.07 -0.10 -0.17 

4 -0.06 -0.27 -0.51 -1.11 -1.43 -2.22 -3.54 

5 0.00 -0.01 -0.02 -0.05 -0.07 -0.10 -0.17 

Agricultural 
wage 

1 0.23 0.59 0.75 1.14 1.81 1.80 2.32 

2 0.09 0.23 0.29 0.45 0.72 0.72 0.93 

3 0.01 0.01 0.02 0.03 0.05 0.05 0.06 

4 0.13 0.35 0.44 0.67 1.07 1.07 1.38 

5 0.01 0.01 0.02 0.03 0.05 0.05 0.06 

Income from 
general 
agriculture 

1 -0.02 -0.08 -0.14 -0.24 -0.36 -0.48 -0.55 

2 -0.01 -0.03 -0.06 -0.09 -0.14 -0.19 -0.22 

3 0.00 0.00 0.00 -0.01 -0.01 -0.01 -0.02 

4 -0.01 -0.05 -0.08 -0.14 -0.21 -0.28 -0.33 

5 0.00 0.00 0.00 -0.01 -0.01 -0.01 -0.02 

Income from 
environment-
friendly  
Agriculture 

1 2.39 4.19 4.78 5.20 5.91 3.53 2.26 

2 0.92 1.64 1.87 2.06 2.37 1.42 0.93 

3 0.05 0.11 0.15 0.15 0.15 0.09 0.06 

4 1.39 2.46 2.80 3.07 3.52 2.11 1.38 

5 0.05 0.11 0.15 0.15 0.15 0.09 0.06 
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3. In-depth Evaluation of Sustainable Agricultural 

Policies (Soil Nutrient Management Policy) 
 
 

3.1. Status of Soil Nutrient Management Policy 

Implementation 

 
It could easily be said that the key policy among the various sustainable 

agricultural policies is the soil nutrient management policy. The programs 
related to the soil nutrient management policy are: the soil conditioner program, 
the green manure crop seeds program, the organic fertilizer program, the 
environment-friendly farming materials program (pest predators, micro-
organisms), and the livestock manure treatment facilities program (green 
compost production facilities modernization) are all promoted by MAFRA, 
whereas the soil test project and agri-environmental resource change research 
project are promoted by the RDA.  

The soil conditioner program is funded by the National Government (70%) 
and by Local Governments (30%). Total financial support for this project 
amounted to 40.4 billion won in 2008; 65.1 billion won in 2009, 86.4 billion 
won in 2010, 75.6 billion won in 2011, 67.2 billion in 2012and 64.7 billion 
won in 2013<Table 4-7>. 

The project for supporting green manure crop seeds, aimed at promoting the 
soil fertility and reducing the fertilizer usage, was supported to the tune of7.9 
billion won in 2008, 13.5 billion won in 2009, 15 billion won in 2010, 12.2 
billion won in 2011, 10.4 billion won in 2012, and 9.4 billion won in 2013. 

In the case of the organic fertilizer support program, the level of financial 
support had continuously increased from 47.3 billion won in 2007 (1,350 
thousand tons) to 161.3 billion won (3,081 thousand tons) in 2013. Livestock 
manure treatment facilities (modernization of compost production facilities) 
began to be supported in 2013, when 600 million won per facility was provided 
for renovation and equipment purchases. The budget in 2013 was 45 billion 
won.  
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Table 4-7.  Soilnutrient management projects 

Unit: 100M won, Ktons 

Project 2007 2008 2009 2010 2011 2012 2013 

Treasury support for 
soil ameliorater 

Funding Amount 401 404 651 864 756 672 647 

 
Silicate Funding Amount 227 238 381 669 482 427 409 

Lime Funding Amount 174 166 270 195 274 245 238 

Total amount of soil 
ameliorater supplied

Quantity 547 491 600 811 800 710 688 

 
Silicate Quantity 294 289 367 643 530 469 449 

Lime Quantity 253 202 233 168 270 241 239 

Support for green 
manure crop seeds 

Funding Amount 57 79 135 150 122 104 94 

Quantity 134 120 138 108 97 115 9 

Support for organic 
fertilizer 

Funding Amount 473 1,160 1,218 1,450 1,250 1,434 1,613 

Quantity 1,350 2,000 2,100 2,500 2,500 2,858 3,081 

Source: Internal data from the Environment-friendly Agriculture Dept. of MAFRA. 

 
 
 
3.2. Results of Survey of Professionals’ Recognition of 

Soil Management Policy 

3.2.1. Overview of Survey 

In order to examine and analyze the status of nutrient management and to 
also derive effective nutrient management policies, a survey of professionals’ 
(including policymakers’) recognition of soil management policies was 
conducted.11 The survey of professionals was conducted on April 10, 2014 

                                          
11  The Professionals’ Recognition Questionnaire (Appendix 2) was prepared, 

referring to the results of the research (August 1 ~ September 15, 2014) and 
commissioned to Dr. Cho In-sang of Rural Development Research Institute. 
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while that of policymakers was conducted between August 18 and September 5, 
2014. In the former case, questionnaires were distributed to workshop 
participants, whereupon a total 90 valid questionnaires were collected. The 
survey of policymakers was commissioned to an outside survey firm, with132 
valid questionnaires subsequently collected.  

 
Table 4-8.  Social characteristics of the respondents 

Unit: year, % 

Category Responses 

Field experience  3.0 

Experience in public service 12.2 

Gender 
Male 68.1 

Female 31.9 

Organization 
Rural development administration/provincial institutes 
of agricultural technology/technology center 

40.5 

City hall/county office 59.5 

Total 100.0 

Note: Based on 222 respondents. 

 
The respondents’ experience in relevant fields was 3.0 years on average, 

while their experience in public service was 12.2 years. In terms of gender, 
68.1% were males and 31.9%were females. In terms of organizations, 40.5% of 
the respondents worked at rural development administrations, provincial 
institutes of agricultural technology, or technology centers, while 59.5% 
worked at city halls or county offices <Table 4-8>.  

3.2.2. Survey Results 

A. Utilization and Effects of Soil Test Analysis Data 

Most respondents (97.7%) answered that they agreed that the most basic 
requirement for sustainable agriculture is sustainable nutrient management and 
that “sustainable nutrient management is for keeping nutrients in soil at the 
appropriate levels” <Table 4-9>. 
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Table 4-9.   Responses to Definition of Sustainable Nutrient Management 

Answer No. of Responses (Persons) Percentage (%) 

Yes 217 97.7 

No 5 2.3 

Total 222 100.0 

 

With regards the question of how they used soil test data in performing their 
tasked responsibility at work, the respondents answered “to issue fertilizer 
and/or livestock manure usage prescriptions” (42.2%), “to understand the 
current agricultural environment” (28.6%), and “to educate and public relations 
to farmers” (16.0%). The policymakers’ responses to this question were in the 
order of“to understand the current agricultural environment” (36.4%), “to issue 
fertilizer and/or livestock manure usage prescriptions” (34.1%) and “to educate 
and public relations to farmers” (13.6%). The professionals’ responses to this 
question were in the order of “to issue fertilizer and/or livestock manure usage 
prescriptions” (54.1%), “to educate and public relations to farmers” (19.5%), 
and “to understand the current agricultural environment” (17.3%) <Table 4-10>. 

 
Table 4-10.  Utilization of Soil Test Data 

Unit: Persons, (%) 

Answer 
No. of Responses (Percentage) 

Overall Professionals Policymakers 

To understand the current 
agricultural environment 

64(28.6) 16(17.3) 48(36.4) 

To evaluate and analyze policies 11(5.1) 5(6.0) 6(4.5) 

To forecast the future agricultural 
environment 

10(4.4) 3(3.0) 7(5.3) 

To educate and public relations to 
farmers 

36(16.0) 18(19.5) 18(13.6) 

To issue prescriptions for fertilizer 
usage, etc. 

94(42.2) 49(54.1) 45(34.1) 

Others 8(3.6)  - 8(6.1) 

Total 222(100.0) 90(100) 132(100.0) 
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To the a question asking how the soil test data based fertilizer use would 
affect the crop quality, 88.2% of the respondents answered “improve” 
(“improve” 78.2% and “improve a lot”10.0%). For policymaker responses 
“increase” was 87.9% (“improve” 75.8% and “improve a lot” 12.1%). For 
professional responses “increase” was 88.6% (“improve” 81.8% and “improve 
a lot” 6.8%) <Table 4-11>. 

Table 4-11.   Impact of the soil test data based fertilizer use on crop quality 

Unit: Persons, (%) 

Answer 
No. of responses (Percentage) 

Overall Professionals Policymakers 

Decrease a lot - - - 

Decrease 1(.5) - 1(0.8) 

No impact 25(11.4) 10(11.4) 15(11.4) 

Improve 172(78.2) 72(81.8) 100(75.8) 

Improve a lot 22(10.0) 6(6.8) 16(12.1) 

Total 220(100.0) 88(100.0) 132(100.0) 

 
 

Table 4-12.   Impact of the soil test data based fertilizer use on farming expenses 

Unit: Persons, (%) 

Answer 
No. of responses (Percentage) 

Overall Professionals Policymakers 

Decrease a lot 4(1.8) 4(4.5) - 

Decrease 83(37.7) 40(45.5) 43(32.6) 

No impact 67(30.5) 31(35.2) 36(27.3) 

Increase 54(24.5) 10(11.4) 44(33.3) 

Increase a lot 12(5.5) 3(3.4) 9(6.8) 

Total 220(100.0) 88(100.0) 132(100.0) 

 
To the question asking how ‘soil test data based’ fertilizer use would affect 

crop farming expenses, the respondents answering that it would “decrease” 
accounted for 37.7%, substantially more than those answering “increase”24.5%. 
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Table 4-13.   Reasons why the soil test data was not properly utilized in relation 

to policies 

Topic Responses 
No. of 

Responses 
(Persons)

Percentage 
(%) 

Understanding of 
information 

Difficult to understand the 
information provided  68  39.2  

Reliability of 
information 

Reliable information is not 
provided  25  14.4  

Accessibility of 
information 

Not easy to access the 
information 29  16.5  

Insufficient 
information 

Necessary (desired) information 
is not provided 20  11.3  

Untimeliness of 
information provision

Information is not provided at 
appropriate time 25  14.4  

Others  7  4.1  

Total 174  100.0  

 
 

Table 4-14.  Plans to expand the nutrient management project 

based on soil test data 

Answers 
No. of 

Responses 
(Persons) 

Percentage 
(%) 

To expand the support for relevant government 
programs 

81  36.9  

To develop and distribute contents and programs for 
education and public relations 

34  15.5  

To develop reliable soil test database 91  41.5  

To establish the industry-academic-government 
cooperation system 

6  2.6  

Others 8  3.5  

Total 220  100.0  
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To the question asking what they think is important in promoting nutrient 
management related projects through fertilizer usage, based on soil test data, 
41.5% answered “to develop reliable soil test database”, 36.9% “to expand the 
support for the relevant government programs (green manure crops, soil 
improvement, etc.) and 15.5% “to develop and distribute contents and 
programs for education and public relations” <Table 4-14>. 

To the question asking whether it is necessary to expand the soil test 
program to ensure sustainable nutrient management, the percentage of 
respondents answering “necessary” accounted for 78.4% (“highly necessary” 
20.7% and “necessary” 57.7%). Professionals’ answering “yes” accounted for 
72.2% (with “highly necessary” 18.9% and “necessary”53.3%), while 
policymakers’ answering “yes” accounted for 82.6% (with “highly necessary” 
22.0% and “necessary” 60.6%) <Table 4-15>. 
 

 
To the question asking how much the education and public relations 

contribute to expanding nutrient management, by means of fertilizer usage 
governed by soil test data, the responses answering that it “contributes” 
accounted for 71.7% (with “contribute” 57.7% and “contribute a lot” 14.0%) 
<Figure 4-7>. 
  

Table 4-15.  Necessity for expanding the soil test program 

Unit: Persons, % 

Answer 
No. of responses (Percentage) 

Overall Professionals Policymakers 

Highly necessary 46(20.7) 17(18.9) 29(22.0) 

Necessary 128(57.7) 48(53.3) 80(60.6) 

Neutral 37(16.7) 19(21.1) 18(13.6) 

Not necessary 10(4.5) 5(5.6) 5(3.8) 

Not necessary at all 1(0.5) 1(1.1) - 

Total 222(100.0)1 90(100.0) 132(100.0) 
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C. Evaluation of the Sustainable Soil Nutrient Projects 

Sustainable soil nutrient management programs comprises organic fertilizers, 
soil ameliorater, environment-friendly agricultural materials (predators, 
microorganisms), green manure crop seeds, and livestock manure treatment 
facilities (modernized environment-friendly compost production facilities) 
promoted by MAFRA, with the soil test project promoted by the RDA. A 
quantitative evaluation of the effects of these programs was attempted in this 
research.  

To the question asking whether the organic fertilizer project contributes to 
sustainable soil nutrient management, the responses answering that it 
contributes to the sustainable nutrient management accounted for 74.2% (with 
“contribute” 56.8% and “contribute a lot” 17.4%).  

To the question asking as to the level of contribution the soil conditioner 
project makes, the responses answering that it contributes accounted for 69.7% 
(with “contribute” 57.6% and “contribute a lot” 12.1%).  

With regards to the environment-friendly agricultural material project 
(predators, microorganisms), 65.9% answered that it contributes (“contribute” 
59.1% and “contribute a lot” 6.8%).  

To the question asking how much the green manure crop seeds project 
contributes to sustainable soil nutrient management, the responses answering 
that it contributes to the sustainable nutrient management accounted for 55.3% 
(with “contribute” 48.5% and “contribute a lot” 6.8%).  

With regards to the question of how much the livestock manure treatment 
facilities project (modernized environment-friendly compost production 
facilities) contributes to sustainable agriculture, 56.8% answered that it 
contributes (with “contribute” 50.8% and “contribute a lot” 6.1%).  

In terms of the contribution that the soil test project contributes to 
sustainable soil nutrient management, 77.3% answered that it contributes(with 
“contribute” 61.4% and “contribute a lot” 15.9%) <Table 4-16>.  

Thus, it was shown that professionals evaluated soil tests, organic fertilizer, 
soil ameliorater, and environment-friendly agricultural material projects as 
contributing more, relatively speaking, to sustainable agriculture than green 
manure crop seeds and livestock manure treatment facility projects.  
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Table 4-16.   Evaluation of the effects of sustainable soil nutrient management 

related projects 

Unit:% 

Project Not at all No Neutral Yes Very much 

Organic fertilizer - 3.8 22.0 56.8 17.4 

Soil ameliorater - 2.3 28.0 57.6 12.1 

Environment-friendly 
agricultural material  

- 3.0 31.1 59.1 6.8 

Green manure crop seeds - 6.8 37.9 48.5 6.8 

Livestock manure 
treatment facilities  

- 4.5 38.6 50.8 6.1 

Soil test - 0.8 22.0 61.4 15.9 

Note: Based on 132responses. 

 
To the question asking what the difficulties are in promoting the organic 

fertilizer project, the answers were “excessive application and abuse by farmers” 
47.0%;“project amount does not meet the requirement of each crop (shortage of 
project amount)” 34.8%; and “insufficient government support” 9.8% <Figure 
4-9>. 

 
Figure 4-9.  Difficulties in promoting the organic fertilizer project 

 

Note: Based on 132responses. 
 

To the question asking what the difficulties are in promoting the soil 
ameliorater project, the answers were “performance is not satisfactory 

 Others 
 

Shortage of local government’s budget 
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Shortage of project amount 
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compared to expenses” 39.4%;“work overload for the person in charge” 23.5%; 
and “supply cycle is too long” 14.4% <Figure 4-10>. 

 
Figure 4-10.  Difficulties in promoting the soil ameliorater project 

 

Note: Based on 132responses. 

 
To a question asking what the difficulties are in promoting the environment-

friendly agricultural material project, the answers were “technology to apply 
environment-friendly agricultural materials (predators, microorganisms) is still 
in its infancy state”43.9%;“shortage of support from the central government ” 
25.0%; and “not so effective” 20.5% <Figure 4-11>. 

 
Figure 4-11.  Difficulties in promoting the environment-friendly agricultural 

material project 

 

Note: Based on 132responses. 
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To the question asking what are the difficulties in promoting the green manure 
crop seeds project, the answers were “not so effective” 41.7%;“the project ends 
in 2015” 24.2%; and “too much labor is needed”14.4% <Figure 4-12>.  

 
Figure 4-12.   Difficulties in promoting the green manure crop seeds project 

 

Note: Based on 132responses. 

 
To the question asking what the difficulties are in promoting the livestock 

manure treatment facilities (modernized environment-friendly compost 
production facility) project, the answers were “civil complaints about the 
installation of facilities” 39.4%;“initial investment is too big”31.8%;and “not 
easy to operate”16.7% <Figure 4-13>. 

 
Figure 4-13.   Difficulties in promoting the livestock manure treatment facility 

project 

 

Note: Based on 132responses. 
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To the question asking what the difficulties are in promoting the soil test 
project, the answers were “shortage of test manpower” 47.0%; “difficult test 
process (sampling, analysis, etc.)” 35.6%; and “undisclosed test data” 6.1% 
<Figure 4-14>. 

 

Figure 4-14.  Difficulties in promoting the soil test project 

 

Note: Based on 132responses. 

 
To the question asking what the proper nutrient input would be, relative to 

the soil test result, most respondents answered “over input”; accounting for 
68.9% of total answers <Table4-17>. 

 
Table 4-17.  Proper nutrient input based on the soil test result 

Answer No. of Responses (Persons) Percentage(%) 

Optimal input 32 24.2 

Over input 91 68.9 

Under input 9 6.8 

Total 132 100 

 
For over input, the respondents gave the following reasons: “inputting more 

than the standard level would increase the crop production” 54.9% and 
“farming habit” 35.2% <Figure 4-15>. 
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Figure 4-15.  Reasons for over input 

 

Note: Based on 132 responses. 

 
To the question of which policies need to be promoted for sustainable 

nutrient management, their answers were: “purchase of fertilizers based on the 
prescription” 39.4%; “education and promotion for switching the farmers’ 
recognition”30.3%; and “mandatory use of local compost” 13.8% <Figure 4-
16>. 

Figure 4-16.  Policies to be promoted for sustainable nutrient management 

 

Note: Based on 218 responses. 
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3.3. Factor Analysis for Inclination to Spread 

3.3.1. Analysis Model and Data  

In this research, the farmers’ inclination to spread the soil nutrient 
management related projects was estimated using the Ordered Probit Model12. 
Yi, the variable representing the inclination, is divided into three levels: Y=0 for 
spread at the current level, Y=1 for spread a little more, and Y=2 for spread far 
more. 
 
 (1) Y=0 for spread at the current level; 
 (2) Y=1 for spread a little more than the current level; and 
 (3) Y=2 for spread far more than the current level. 
 

Description of the dependent variables used in the analysis model and the 
responses are shown in <Table 4-18>. Analysis of the inclination to spread was 
conducted for 76 persons out of a total of 90 respondents, excluding the 
policymakers of city halls and county offices. The remaining 14 people who 
either answered “do not know” or did not answer at all, were not included in 
the analysis. Of the 76 respondents, 27 were inclined to expand “at the current 
level” (35.5%), 35 “a little more than the current level” (46.1%) and 14 “much 
more than the current level” (18.4%) <Table 4-18>. 

 
Table 4-18.   Inclination to expand the soil management project through 

prescribed fertilizer usage 

Inclination to expand 
No. of 

Responses  
Percentage 

(%) 

Expand at the current level =0 27 (35.5)  

Expand a little more than the current level =1 35 (46.1)  

Expand much more than the current level =2 14 (18.4)  

Total 76 (100.0)  

                                          
12 For detailed description of the ordered Probit model, refer to Kim Seong-yong 

and Cho Seong-hwan (2006). 
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Explanatory variables used in the analysis model and average values of these 
variables are shown in <Table 4-19> likely. First of all, as the individual 
characteristics of the respondents are to affect their inclination to spread, 
experiences in soil test work (CAREER1), experiences in working at the soil 
test agency (CAREER2), and gender (SEX) were included as explanatory 
variables. The career was expressed as number of years, and gender was 
expressed as 1 for male and 2 for female.  

Next, in order to examine the correlation between the inclination to spread 
and the effect of utilization of soil test data, the following were added as 
explanatory variables: farmers’ recognition of changes in income (INCOME), 
the need for expanding the soil test program (SOILTEINC), contribution of 
education and promotion to expanding the soil nutrient-related projects 
(EDUPROM), and local government/department heads’ interest in soil test 
work (INTERST). The farmers’ recognition of income change represents how 
much the farmers recognize the impact of the soil test data based fertilizer 
usage on their earnings, which was set with Likert scale of 5 points. 

The need for expanding the soil test program represents a subjective 
judgment about the need to expand the soil test program for sustainable soil 
nutrient management, which was also set with Likert scale of 5 points.  

The contribution of education and promotion to expanding soil nutrient 
related projects means expanding soil nutrient management projects based on 
the soil test data. This was set to a Likert scale of 5 points. The local 
government/department heads’ interest in soil test work was evaluated on a 
scale from 0 to 100 points. 

In order to examine the correlation among the inclination to spread the soil 
nutrient management related projects and the workload and budget for the 
projects, the following explanatory variables were added with Likert scale of 5 
points: adequacy of the amount of analysis by general test room (JOBS-
ROOM); adequacy of budget compared to the amount of analysis at general 
test room (BUDGET-ROOM); adequacy of the amount of analysis at major 
crop plantations (JOBS-CROPS); and adequacy of budget compared to the 
amount of analysis at major crop plantations (BUDGET-CROPS). Before the 
survey, it was expected that as farmers recognize that the amount of analysis at 
the general test room and at main places of crop plantation is more than an 
adequate amount and that the budget is smaller than an adequate level, their 
inclination would be negatively affected. 
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Table 4-19.   Statistics and description of the variables used in the analysis model 

Variable  Description of Variable  
Average 

Value 

CAREER1 Experiences in soil test work (years) 4.069 

CAREER2 
Experiences in working at the relevant agency 
(years)  

11.835 

SEX Gender (Male = 1, Female = 0) 0.723 

INCOME 
Change in farmers’ income (Likert scale of 5 
points) 

3.707 

SOILTEINC 
Need for expanding soil test programs 
(Likert scale of 5 points) 

3.934 

EDUPROM 
Contribution of education and promotion to 
expansion of the soil nutrient management 
projects (Likert scale of 5 points) 

3.908 

INTERST 
Local government/department heads’ interest in 
soil test work (0~100 points) 

55.351 

JOBS-ROOM 
Adequacy of the amount of analysis by general 
test lab. (Likert scale of 5 points) 

3.825 

BUDGET-ROOM 
Adequacy of budget compared to the amount of 
analysis at general test room (Likert scale of 5 
points) 

2.509 

JOBS-CROPS 
adequacy of the amount of analysis at major crop 
plantations (Likert scale of 5 points) 

3.281 

BUDGET-CROPS 
adequacy of budget compared to the amount of 
analysis at major crop plantations (Likert scale of 
5 points) 

2.772 

No. of Samples 76 
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Average values of the major variables used in the analysis were: 4 years for 
the experiences in soil test work and 12 years for the experiences in working at 
the relevant agency; 3.7 for the farmers’ recognition of changes in their income, 
implying that they thought that their income would increase; 55 out of 100 
points for the local government/department heads’ interest in soil test work; and 
2.5 out of 5 points for the adequacy of budget compared to the amount of 
analysis at the general test room, implying that the budget allocation was not 
adequate <Table 4-19>.  

3.3.2. Analysis Results 

The result of estimating the inclination to spread soil nutrient management 
related projects, using the ordered Probit model, is shown in<Table 4-20>. 
<Table 4-21> shows the marginal effects of the explanatory variables of the 
inclination, based on the estimated coefficients in<Table 4-20>. At the bottom 
of <Table 4-20>, estimated threshold value corresponding to the inclination are 
presented, and the threshold value μ1is shown to be statistically significant at 1% 
level and have a positive (+) value. This implies that the analysis use of an 
ordered Probit model is appropriate for the study examining the inclination to 
spread the soil nutrient management elated projects.  

The analysis result shows that experience in working at a relevant agency, 
gender, the need for expanding the soil test program, and the local government/ 
department heads’ interest in soil test work were the significant variables 
determining the inclination to spread. 

The marginal effects of those variables on the inclination to spread are 
shown in <Table 4-21>. In terms of the variables estimated to be significant for 
the probability (Y=2) that the respondent is inclined to spread soil nutrient 
management related projects, the probability that the persons experienced in 
working at the relevant agency would expand the projects is 0.8% point higher 
than those without such experience. In addition, the probability of men 
expanding the projects is 0.02% point higher than that of women. Likewise, the 
need for expanding the soil test program is 10.6% point higher, while the 
interests of the local government/department heads is 0.2% point higher.  
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Table 4-20.   Estimates of the inclination to spread the soil nutrient management 

related projects 

Variable Coefficient Value Standard Error t value 

ONE -4.617*** 1.458 -3.166 

CAREER1 -0.001 0.001 -1.546 

CAREER2 0.051*** 0.018 2.820 

SEX 0.001** 0.001 1.991 

INCOME 0.010 0.296 0.035 

SOILTEINC 0.719*** 0.241 2.982 

EDUPROM 0.224 0.237 0.946 

INTERST 0.016** 0.007 2.169 

JOBS-ROOM 0.144 0.254 0.568 

BUDGET-ROOM 0.172 0.271 0.636 

JOBS-CROPS -0.057 0.279 -0.205 

BUDGET-CROPS -0.328 0.311 -1.055 

Mu( 1) 1.769*** 0.262 6.760 

No. of Samples 76  

Log-likelihood Function Value -60.045 

Chi-square Value 37.437(0.0000) 

Note: 1) ***, ** and * are significant respectively at 1%, 5% and 10% levels. 
2) For ordered Probit model, unknown values that need to be identified for calculation 

are μ values (threshold values). When the number of categories is J, only J-2 μ 
values are created. Therefore, in this study, only one (3-1) threshold value is newly 
created (Lee Seong-woo, et al., 2005). 
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Table 4-21.   Marginal effect of each explanatory variable of the inclination to 

spread 

Variable 
Inclination to Spread 

Y=0 Y=1 Y=2 

ONE 0.0000 0.0000 0.0000 

CAREER1 0.0004 -0.0003 -0.0002 

CAREER2 -0.0191 0.0115 0.0075 

SEX -0.0005 0.0003 0.0002 

INCOME -0.0039 0.0024 0.0016 

SOILTEINC -0.2687 0.1624 0.1063 

EDUPROM -0.0837 0.0506 0.0331 

INTERST -0.0059 0.0035 0.0023 

JOBS-ROOM -0.054 0.0326 0.0214 

BUDGET-ROOM -0.0645 0.039 0.0255 

JOBS-CROPS 0.0214 -0.0129 -0.0085 

BUDGET-CROPS 0.1227 -0.0742 -0.0485 

Note: 1) Y=0: Spread at the current level. 
 2) Y=1: Spread a little more than the current level. 

3) Y=2: Spread far more than the current level. 
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4. Effectiveness Analysis, In-depth Evaluation and 

Implications of Sustainable Agricultural Policies 
 
In summation, the analysis of the scenarios for the comparative effectiveness 

of sustainable agricultural policies revealed that the direct payment for 
environment-friendly agriculture was the most effective. This implies that 
income support is the most effective means of expanding the practice of 
environment-friendly agriculture. In other words, the policy of directly 
supporting the income of the farmers who practice environment-friendly 
agriculture is much more effective than those projects that support building 
environment-friendly agricultural facilities and/or production and distribution 
districts. Therefore, in order to expand sustainable farming practices, proper 
incentive programs need to be developed. 

It seems that high-input and high-output food production policies and the 
farming technology practice of not returning crop production byproducts to the 
farmland would lead to deflection of nutrients. Indeed, the over-input of 
nitrogenous fertilizers and livestock manure does cause eutrophication, and the 
phosphorous content of soil in the protected farming areas has been found to 
significantly exceed the threshold value. 

As a nutrient surplus country, Korea needs to promote nutrient management 
policies in the right direction so that sustainable agriculture can be 
implemented properly. Instead of simply managing soil fertility, one of the 
underlying reasons for said nutrient excess, differentiated support policies for 
each agricultural material type need to be reviewed and policy paradigm shift 
to seeking a future sustainable agriculture undertaken. It is also necessary to 
promote sustainable agricultural policies through more scientific and rational 
analyses based on soil test results. 

The soil test and the agricultural environmental change survey are the basis for 
scientific and rational nutrient management. Indeed, the soil test program is 
associated with many other projects such as the rice direct-payment system, the 
field direct-payment system, the soil improvement project, and the environment-
friendly agricultural produce certification system. Therefore, t the various 
difficulties need to overcome so that the soil test and soil variability projects can 
become more efficient projects, based on market and non-market valuation. 
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Analysis of Farmers’ Responses to 
Sustainable Agriculture Chapter 5 

 

In relation to the establishment of sustainable agricultural systems, the 
subjects who implement sustainable agricultural policies in the rural field 
settings are the farmers. Therefore, one way of generating more effective policy 
alternatives is by better understanding their responses to sustainable agriculture. 
Chapter 5 presents the survey conducted to examine the farmers’ responses to 
the concepts and key issues of sustainable agriculture, their inclination to 
practice sustainable agriculture, the difficulties they face in practicing it, and 
their responses to the policy direction for sustainable agriculture. Based on the 
survey results, the degree of farmer acceptance to sustainable agriculture is 
analyzed using the Heckman model, and implications of the analysis results 
presented. 
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1. Overview of the Survey for Farmers 
 
 
In order to build a sustainable agriculture system effectively and 

systematically, it is important to understand the responses of farmers, the 
subjects of such policy, and prepare proper counter-measures to problematic 
responses. With regard to the establishment of sustainable agricultural systems, 
how farmers perceive sustainable agriculture, what the key issues are for them, 
what difficulties they have when practicing sustainable agriculture, how much 
they are inclined to adopt and practice sustainable agriculture, and their 
opinions about policy direction were all surveyed.  

The survey questionnaire consists of total 28 questions: 5 questions on 
farmer recognition of sustainable agriculture; 4 on the key issues of sustainable 
agriculture; 5 on the difficulties and their experiences in practicing sustainable 
agriculture; 11 on their inclination to adopt sustainable agriculture and their 
opinions about policy direction; and 3 to obtain the respondents’ characteristics 
<Appendix 1>. 

The survey was conducted for a period of two weeks from Thursday October 
2, 2014 to Wednesday October 15, 2014. The survey target respondents were 
made up of local correspondents and reporters of Korea Rural Economic 
Institute (KREI)13. The survey, conducted using the web system survey of 
KREI, obtained a total of 378 responses. In terms of the socio-economic 
characteristics of the survey respondents, 35.7% of the respondents were high 
school graduates and 33.3% were college/university graduates. In terms of 
annual income, 29.1% earned30 million won or less; the highest percentage of 
the total respondents, followed by 20.4% who earned 60 million won or more, 
showing a large income gap among the respondents <Table 5-1>. 

                                          
13 Local correspondents of KREI play the following roles: participate in various 

research projects of KREI and surveys for operation of the institute, collect public 
opinions and suggestions about agriculture and rural affairs and inform KREI of 
the collected information, and coordinate field researches if (a) researcher(s) from 
the institute conducts the field research. As of the end of October 2014, there are 
2,000 correspondents, who are diligent farmers recommended by their respective 
cities and counties, agricultural cooperatives, and the Agricultural Technology 
Center. KREI reporters are the opinion leaders of rural areas and, as of the end of 
2014, 191 reporters are working in the field. 
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Table 5-1.  Socio-economic characteristics of the respondents 

Characteristics 
No. of 

Responses 
(Persons) 

Percentage 
(%) 

Accumulated 
Rate (%) 

Gender 

Male 285 75.40 75.4 

Female 86 22.75 98.2 

No answer 7 1.85 100.0 

Education 

~ Middle school graduate 39 10.32 10.3 

High school graduate 135 35.71 46.0 

College graduate 39 10.32 56.4 

University graduate 126 33.33 89.7 

Graduate school 33 8.73 98.4 

No answer 6 1.59 100.0 

Annual 
Income 

~30M won 110 29.10 29.1 

30M won~40M won 69 18.25 47.4 

40M won~50M won 68 17.99 65.3 

50M won~60M won 49 12.96 78.3 

60M won ~ 77 20.37 98.7 

No answer 5 1.32 100.0 

Total 378 100.00 100.0 

 

 

2. Results of the Survey for Farmers 
 
 

2.1. Recognition of Sustainable Agriculture 

 
This section of the survey was to understand basically the level of 

recognition sustainable agriculture has among farmers. The responses 
answering that they had heard of sustainable agriculture accounted for 74.3%, 
while 22.2% answered that they had never heard of it <Table 5-2>. 
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Table 5-2.  Recognition of sustainable agriculture 

Answer No. of Responses 
(Persons) Percentage (%) 

Yes 281 74.3 
No 84 22.2 
Don’t know 9 2.4 
No answer 4 1.1 

Total 378 100.0 

 
With regard to the meaning of sustainable agriculture, 37.0% answered 

“production of safe agricultural products” and 35.5% “environment-friendly 
and healthy farming village” <Table 5-3>. 

 
Table 5-3.  Meaning of sustainable agriculture 

Answer 
No. of Responses 

(Persons) 
Percentage 

(%) 

Soil conservation 37 9.8 

Reduction of chemical fertilizers and pesticides 7 1.9 

Nutrient management and improved soil fertility 14 3.7 

Water quality control 1 0.3 

Production of safe agricultural products 140 37.0 

Environment-friendly healthy farming village  134 35.5 

Increased farm income 39 10.3 

No answer 6 1.6 

Total 378 100.0 

 
To the question on best way for farmers to practice sustainable agriculture, 

the respondents answered “reduce pesticide usage” 34.1%, “use organic 
fertilizers” 31.5% and “grow green manure crops” 20.1%. Other answers were 
the following: “develop items that can generate steady income (variety, market, 
etc.)”, “have a healthy attitude, recognizing that farmers form the community”, 
“restore soil fertility through combination of selections”, “find ways to secure 
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profits”, “grow oil-seed crops (canola variety in Jeju-do)”, “educate the need 
for natural cycle oriented organic farming” and “use of the optimal amount of 
fertilizers and pesticides” <Table 5-4>. 

 
Table 5-4.  Best ways to practice sustainable agriculture 

Answers 
No. of Responses 

(Persons) 
Percentage (%) 

Grow green manure crops 78 20.6 
Use soil ameliorater 32 8.5 
Use organic fertilizers 119 31.5 
Limit soil tillage 3 0.8 
Reduce pesticide usage 129 34.1 
Others 12 3.2 
No answer 5 1.3 

Total 378 100.0 

 
To the question asking how much they recognize the importance of adopting 

sustainable farming methods, 86.5% answered that it is important, implying 
that most farmers fully recognize the importance of adopting sustainable 
farming methods <Table 5-5>. 

 
 

Table 5-5.  Importance of adopting sustainable farming methods 

Answer 
No. of Responses 

(Persons) 
Percentage (%) 

Not important at all 2 0.5 
Not important  6 1.6 
Neutral 37 9.8 
Important 115 30.4 
Very important 212 56.1 
No answer 6 1.6 

Total 378 100.0 
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When asked whether they were practicing sustainable agriculture, 40.2% of 
the farmers answered that they were “switching from conventional farming to 
sustainable agriculture” and 38.1% answered that they were “practicing 
sustainable agriculture”, implying that most farmers believed that they were 
trying to switch to sustainable agriculture. On the other hand, farmers who 
thought of themselves as conventional farmers accounted for 20.1% of the 
respondents <Table 5-6>. 

Table 5-6.  Self-diagnosis re sustainable agriculture 

(Who do you think you are?) 

Answer 
No. of Responses 

(Persons) 
Percentage 

(%) 

Conventional farmer 76 20.1 

Farmer practicing sustainable agriculture (for 
more than 3 years) 

144 38.1 

Farmer switching from conventional farming 
to sustainable agriculture 

152 40.2 

No answer 6 1.6 

Total 378 100.0 

 

 

 

2.2. Key Issues of Sustainable Agriculture 

 
This section of the survey was to determine what farmers thought about 

sustainable agriculture.  
To the question asking about the biggest problem facing agriculture in Korea, 

the overwhelming answer was “economic issues” (67.7%) that included price, 
production cost, profits and markets of the agricultural products, this was 
followed by the “issue of policy responses” (11.9%) such as presentation of 
proper policy that address the reality of rural conditions and “environmental 
issues” (10.9%) such as water/air quality deterioration and agro-ecosystem 
destruction <Table 5-7>. 
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Table 5-7.  Biggest challenge facing Korean agriculture 

Answer 
No. of 

Responses 
(Persons)

Percentage 
(%) 

Economic issues 256 67.7 

Environmental issues 41 10.9 

Social or community issues 29 7.7 

Issues of policy response 45 11.9 

Others 1 0.3 

No answer 6 1.6 

Total 378 100.0 

 

As to the biggest benefit provided by sustainable agriculture, the respondents 
answered “production of safe agri-foods” (41.5%) and “improved agro-
ecosystem environment through the reduced use of pesticides and chemical 
fertilizers” 24.9% <Table 5-8>. 

 

Table 5-8.  Biggest benefit provided by sustainable agriculture 

Answer 
No. of 

Responses 
(Persons)

Percentage 
(%) 

Production of safe agri-foods 157 41.5 

Improved agri-ecosystem environment through the 
reduced use of pesticides and chemical fertilizers 94 24.9 

Improved farm work conditions 4 1.1 

Increase of farm income 45 11.9 

Increase of natural food production 1 0.3 

Healthier and higher quality of life 73 19.3 

No answer 4 1.1 

Total 378 100.0 
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To the question asking whether co-work with neighboring farmers would 
help promote unity or fellowship among the community, 57% gave positive 
opinions, 24% neutral and 17% negative opinions. Given that the percentage of 
neutral or negative options is not insignificant, it can be inferred that co-work is 
not always helpful for promoting the unity or fellowship within the community.  

When asked whether sustainable agriculture could alleviate the income gap, 
34.1% of the respondents answered “yes”, 26.5% “neutral” and 23.8%“no”. 
Farmers who gave positive answers accounted for more than 43% of the total 
respondents, and those who gave negative answers accounted for 28% <Table 
5-9>. 

 
Table 5-9.  Social impacts of co-work and sustainable agriculture 

Answer 

Contribution of co-work with 
neighboring farmers to 
promoting the unity or 
fellowship among the 

community 

Sustainable agriculture’s 
impact on alleviating the 

income gap 

No. of 
Responses 
(Persons) 

Percentage 
(%) 

No. of 
Responses 
(Persons) 

Percentage 
(%) 

Not at all 22 5.8 16 4.3 

No 44 11.6 90 23.8 

Neutral 91 24.1 100 26.5 

Yes 161 42.6 129 34.1 

A lot 55 14.6 35 9.3 

No answer 5 1.3 8 2.1 

Total 378 100.0 378 100.0 
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2.3. Difficulties in Practicing Sustainable Agriculture 

 
With regard to issues that farmers had to overcome in practicing sustainable 

agriculture, 40.5% of farmers stated that they believed “economic factors” to 
be most important factor. The next most common responses were “sustainable 
farming methods and technology” (23.1%) and farmers’ financial problems and 
problems related to agricultural materials (16.3%) <Table 5-10>. 

 
Table 5-10.  Difficulties in practicing sustainable agriculture 

Answer 

Choice 1 Choice 2 
Comprehensive 

Evaluation1) 
No. of 

Responses 
(Persons)

No. of 
Responses 
(Persons)

Economic factors 
191 39 612 

(50.5) (10.3) (40.5) 

Education and information 
acquisition 

18 30 84 

(4.8) (7.9) (5.6) 

Sustainable farming methods and 
technology 

83 101 350 

(22.0) (26.7) (23.1) 

Social conditions or atmosphere 
14 47 89 

(3.7) (12.4) (5.9) 

Farmers’ financial problems and 
agricultural material related 
problems 

49 99 246 

(13.0) (26.2) (16.3) 

Fear for change 
2 25 31 

(0.5) (6.6) (2.1) 

No answer 
21 37 100 

(5.6) (9.8) (6.6) 

Total 
378 378 1512 

(100.0) (100.0) (100.0) 

Note: 1) Comprehensive evaluation is calculated by giving the weight of 3 to Choice 1 and the 
weight of 1 to Choice 2. 

2) Numbers in parentheses refer to percentage (%). 
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With regards the breakdown of the economic factors that prevent farmers 
from practicing sustainable agriculture, “increased production cost” accounted 
for 34.7% of the total responses, implying that farmers feel the increased 
production cost to be a huge burden. The next most common responses were 
“market for agricultural produces” (23.5%), “low sale price” (12.2%) and 
“reduced productivity” (10.1%) <Table 5-11>. 

 
Table 5-11.   Economic factors that prevent practicing sustainable agriculture 

Answer 
No. of 

Responses 
(Persons)

Percentage 
(%) 

Increased production costs including labor cost 131 34.7 
Market for agricultural produces 89 23.5 
Uncertainty of new farming methods 52 13.8 
Reduced productivity 38 10.1 
Risk of investment  13 3.4 
Substitution with new agricultural materials 7 1.9 
Low sale prices 46 12.2 
No answer 2 0.5 

Total 378 100.0 
 
To the question asking about social conditions or atmosphere that hinders the 

practice of sustainable agriculture, the most common response was “uncertainty 
of sustainable farming technology” (55.8%) <Table 5-12>. 

Table 5-12.   Social condition or social atmosphere that prevents practicing 

sustainable agriculture 

Answer 
No. of 

Responses 
(Persons)

Percentage 
(%) 

Change of faith (or belief)  83 22.0 
Recognition of uncertainty of some sustainable 
farming technologies 211 55.8 

Negative pressure from neighboring farmers 39 10.3 
Lack of examples of successful farmers 41 10.9 
No answer 4 1.1 

Total 378 100.0 
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To the question asking whether they have experienced any conflict with 
conventional farmers or neighboring farmers, 56.4% answered 
“no”while43.6%answered “yes”. Though the percentage of “no” responses is 
higher than the percentage of “yes” responses, the percentage of no responses 
remains high, implying that many farmers do indeed experience conflicts with 
neighboring farmers <Table 5-13>. 

When those farmers who experienced such a conflict were asked as to the 
best means of mediating conflict, the most common response (42.0%)was 
“provide and expand education for farmers” whereas the least common 
response (7.1%) was “promote public hearings”.). 
 
Table 5-13.   Experience of conflict with the conventional farmers or neighboring 

farmers, and methods of conflict mediation 

Answer 
No. of 

Responses 
(Persons)

Percentage 
(%) 

Experience of 
Conflict 

Yes 112 43.6 

No 145 56.4 

Total 257 100.0 

Conflict 
Mediation 

Promote organization of farmers’ 
associations 31 27.7 

Provide and expand the education for 
farmers 47 42.0 

Promote public hearings for farmers 8 7.1 
Local government’ and relevant 
agency’s active intervention 26 23.2 

Total 112 100.00 

 

 

2.3. Inclination to Adopt Sustainable Agriculture and the 

Policy Direction 

 
This section of the questionnaire was formulated to diagnose what farmers felt 

the current state of Korea’s agriculture to be. To the question asking whether the 
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current agriculture is more sustainable than the agriculture of 10 years ago, the 
farmers who gave positive answers accounted for 46.8<Table 5-14>. 

As to the reasons why they evaluated current agriculture to be more 
sustainable, the reason farmers chose the most was “increase of sustainable 
agriculture practices”. On the other hand, those who answered that current 
agriculture was not sustainable chose “reduced income” as their main reason. 
<Table 5-15>. 
 

Table 5-14.  Evaluation of the sustainability of the current agriculture 

Answer No. of Responses (Persons) Percentag
e (%) 

Not at all 16 4.2 

No 72 19.1 

No difference 85 22.5 

Yes 149 39.4 

A lot  28 7.4 

No answer 28 7.4 

Total 378 100.0 

 
Table 5-15.  Reasons for the evaluation 

Positive Reasons 

No. of 
Response

s 
(Persons)

Percentag
e 

(%) 
Negative Reasons 

No. of 
Responses 
(Persons) 

Percenta
ge 

(%) 

Increase of sustainable 
agriculture practices 

95 57.2 
Reduction of 
sustainable agriculture 
practices 

15 18.3 

Increased income 20 12.1 Reduced income 52 63.4 

Reduced pollution  36 21.7 Increased pollution 8 9.8 

Increased sense of 
community 

7 4.2 
Reduced sense of 
community  

2 2.4 

Increased co-works 4 2.4 Reduced co-works 3 3.7 

Others 4 2.4 Others 2 2.4 

Total 166 100.0 Total 82 100.0 



Analysis of Farmers’ Responses to Sustainable Agriculture  121 

 

As to the reasons why they evaluated current agriculture to be more 
sustainable, the reason farmers chose the most was “increase of sustainable 
agriculture practices”. On the other hand, those who answered that current 
agriculture was not sustainable chose “reduced income” as their main reason. 
<Table 5-15>. 

More than 80% of the farmers polled displayed an inclination to adopt 
sustainable agriculture in the future. Of these, more than 32%were inclined to 
practice sustainable agriculture on more than 80% of their land <Figure 5-1>. 

 
Figure 5-1.  Inclination to adopt sustainable agriculture in the future 

 

Table 5-16.   Desirable management method for practicing sustainable agriculture 

Answer 
No. of 

Responses 
(Persons) 

Percentage 
(%) 

Government/local government takes the lead 32 8.5 

Farmers’ associations take the lead 24 6.4 

Agriculture-related agencies like agro-technology 
center take the lead 

71 18.8 

Consultation among the Government, local 
governments, farmers’ associations, and agriculture-
related agencies 

169 44.7 

Independent operation by individual farmers 54 14.3 

No answer 28 7.4 

Total 378 100.0 

Inclination to adopt 
sustainable agriculture

Extent of adopting sustainable 
agriculture 

No answer,

No,

Yes,

0 ~ 19% 

20 ~ 39% 

40 ~ 59% 

60 ~ 79% 

80 ~ 100% 
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With regards the preferred management methods for practicing sustainable 
agriculture, 44.7% of respondents thought it desirable that “sustainable 
agriculture be implemented through consultation among the Government, local 
governments, farmers’ associations, and agriculture-related agencies” <Table 5-16>. 

To the question asking what they believed the most effective method to 
promote adopting sustainable agriculture was, 37.6% of respondents answered 
“support to build the foundation”<Table 5-17>. 

 
Table 5-17.   Most effective method to promote adopting sustainable agriculture 

Answer 

Choice 1 Choice 2 
Comprehensive 

Evaluation1) 
No. of 

Responses 
(Persons) 

No. of 
Responses 
(Persons) 

Provide proper education and 
information 

58 48 222 
(15.3) (12.7) (14.7) 

Provide economic incentives like 
direct payment 

102 87 393 
(27.0) (23.0) (26.0) 

Increase the exchange with relevant 
organizations, agencies and 
professionals 

13 23 62 

(3.4) (6.1) (4.1) 

Support for building the foundation 
147 128 569 

(38.9) (33.9) (37.6) 

Farmers’ own planning combined with 
professionals’ technical support 

31 54 147 
(8.2) (14.3) (9.7) 

No answer 
27 38 119 

(7.2) (10.1) (7.9) 

Total 
378 378 1512 

(100.0) (100.0) (100.0) 

Note: 1) Comprehensive evaluation is calculated by giving the weight of 3 to Choice 1 and the 
weight of 1 to Choice 2. 

2) Numbers in parentheses refer to percentage (%). 

 
With regards the preferred method by which information related to 

sustainable agriculture be disseminated, 70.9% of the respondents wanted to 
obtain it through “education/instruction programs provided by government 
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agencies like agro-technology center”, implying that agro-technology centers 
are the most accessible and farmer friendly <Table 5-18>. 

Table 5-18.   Where to get the sustainable agriculture related information 

Answer 
No. of 

Responses 
(Persons) 

Percentage 
(%) 

Producer groups 29 7.7 
Education/instruction programs provided by 
government agencies like agro-technology center

268 70.9 

Research institutes including universities 15 4.0 
Leading farmers 24 6.4 
Online media like Internet 26 6.9 
No answer 16 4.2 

Total 378 100.0 

 
The following details questions put to farmers regarding their opinions on 

policy programs for sustainable agriculture, which are divided into economic, 
environmental and social aspects.  

First of all, for policies with an economic aspect,42.3% of the respondents 
answered that it was necessary to “promote consumption and distribution”. 
Others answers were “opening competitive and rational wholesale markets” 
and “securing the increase of farmers’ actual income”<Table 5-19>. 

Table 5-19.  Evaluation of programs from the economic aspect 

Answer 
No. of Responses 

(Persons) 
Percentage 

(%) 

Expand direct payment 90 23.8 

Build production bases 114 30.2 

Promote consumption and distribution 160 42.3 

Others 2 0.5 

No answer 12 3.2 

Total 378 100.0 
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With regards the question of what method should be used to expand the 
direct payment program, the most popular farmer response (38.6%) was 
“paying a direct payment, depending on the method of practicing sustainable 
agriculture” <Table 5-20>. 

Table 5-20.  Means to expand direct payment program 

Answer 
No. of 

Responses 
(Persons) 

Percentage 
(%) 

Raise the unit price of direct payment 79 20.9 

Introduce direct payment program for sustaining 
organic farming 

49 13.0 

Direct payment for field farming 27 7.1 

Pay direct payment, depending on the method of 
practicing sustainable agriculture 

146 38.6 

Strengthen the follow-up management including 
monitoring whether the conditions for direct 
payment are properly fulfilled 

54 14.3 

Others 9 2.4 

No answer 14 3.7 

Total 378 100.0 

 
With regard to the production base support projects, “support for 

environment-friendly agricultural materials” was considered the most 
important (38.5%) <Table 5-21>. 

Among projects designed to support the promotion of consumption and 
distribution “expanding distribution facilities that link production areas and 
consumption areas” was regarded as the most important with the highest 
percentage of 22.8% <Table 5-22>. 
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Table 5-21.  Evaluation of production base support projects 

Answer 

Choice 1 Choice 2
Comprehensive 

Evaluation1) 
No. of 

Responses 
(Persons)

No. of 
Responses 
(Persons)

Support for environment-friendly 
agricultural materials 

174 60 582 

(46.0) (15.9) (38.5) 

Build the infrastructure for environment-
friendly agriculture 

74 101 323 

(19.6) (26.7) (21.4) 

Build general logistics center for 
environment-friendly agricultural 
produces 

61 73 256 

(16.1) (19.3) (16.9) 

Support the installation of energy-saving 
facilities and new renewable energy 
facilities 

12 18 54 

(3.2) (4.8) (3.6) 

Expand the agricultural machinery 
leasing program 

12 22 58 

(3.2) (5.8) (3.8) 

Expand the infrastructure for producing 
coarse fodder 

6 15 33 

(1.6) (4.0) (2.2) 

Promote resource recycling agriculture 
14 51 93 

(3.7) (13.5) (6.2) 

Others 
1 5 8 

(0.3) (1.3) (0.5) 

No answer 
24 33 105 

(6.4) (8.7) (6.9) 

Total 
378 378 1512 

(100.0) (100.0) (100.0) 

Note: 1) Comprehensive evaluation is calculated by giving the weight of 3 to Choice 1 and the 
weight of 1 to Choice 2. 

2) Numbers in parentheses refer to percentage (%). 
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Table 5-22.   Evaluation of projects for supporting the promotion of consumption 

and distribution 

Answer 

Choice 1 Choice 2
Comprehensive 

Evaluation1) 
No. of 

Responses 
(Persons)

No. of 
Responses 
(Persons)

Foster various distribution entities 
32 20 116 

(8.5) (5.3) (7.7) 

Expand distribution facilities that link 
production and consumption areas 

97 54 345 

(25.7) (14.3) (22.8) 

Develop producer-centered production and 
distribution organizations based in producing 
areas 

66 53 251 

(17.5) (14.0) (16.6) 

Establish an integrated safety inspection and 
management system for production and 
distribution stages combined 

29 37 124 

(7.7) (9.8) (8.2) 

Education and public relations for consumers 
and producers with respect to sustainable 
agriculture 

33 50 149 

(8.7) (13.2) (9.9) 

Expand the predetermined-price sale and 
private sale, and introduce the reserved 
transactions, for environment-friendly 
agricultural products 

52 53 209 

(13.8) (14.0) (13.8) 

Secure mass consumers of environment-
friendly agricultural produces, like school 
lunch programs 

41 73 196 

(10.9) (19.3) (13.0) 

Others 
1 - 3 

(0.3) - (0.2) 

No answer 
27 38 119 

(7.1) (10.1) (7.9) 

Total 
378 378 1512 

(100.0) (100.0) (100.0) 

Note: 1) Comprehensive evaluation is calculated by giving the weight of 3 to Choice 1 and the 
weight of 1 to Choice 2. 

Note: 2) Numbers in parentheses refer to percentage (%).  
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In terms of the environmental aspect, 41.0% of the respondents answered 
that “support for soil ameliorater” needed to be promoted preferentially. Other 
opinions included “environment-friendly agricultural materials”, “support 
environment-friendly agricultural materials and collect agricultural wastes” and 
“conduct valid soil tests”.  

On the other hand, in terms of social aspect, 40.4% of the respondents chose 
“strengthen education/training programs” as their first choice project 
preference to be focused on <Table 5-23>. 

 
Table 5-23.   Evaluation of priority project in terms of environmental and social 

aspects 

Answer 
No. of Responses 

(Persons) 
Percentage 

(%) 

En
vi

ro
nm

en
ta

l A
sp

ec
t Support for soil ameliorater 155 41.0 

Support for green manure crops 108 28.6 

Expand soil variability/soil test 
programs 

89 23.6 

Others 10 2.7 

No answer 16 4.2 

So
ci

al
 A

sp
ec

t 

Support for farmers’ groups 94 24.9 

Strengthen education/training 
programs 

151 40.0 

Intervention by Government/local 
governments 

110 29.1 

Others 9 2.4 

No answer 14 3.7 

Total 378 100.0 

 
As the most useful means of maintaining and expanding the rural community 

for sustainable agriculture, more than 50% of the respondents chose “support 
for health insurance/pension for farmers”, implying that farmers are highly 
interested in health insurance and pension. This is believed to be related to the 
aging of the rural community <Table 5-24>. 
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Table 5-24.   Evaluation of means to maintain and expand the rural community 

Answer 
No. of 

Responses 
(Persons)

Percentage 
(%) 

Support for health insurance/pension for farmers 196 51.9 

Support for farmers in need of manpower 66 17.5 

Mutual aids for farmers’ disasters 62 16.4 

Improve child care services in rural villages 18 4.8 

Scholarships for university students from rural villages 13 3.4 

Others 9 2.4 

No answer 14 3.7 

Total 378 100.0 

With regards social policies to expand sustainable agriculture, more than  
40% of farmers chose it the response that it is important to “strengthen the 
association between farmers practicing sustainable agriculture and consumer 
groups”. It is believed that farmers are very much interested in direct 
transactions with consumers <Table 2-25>. 

 

Table 5-25.  Evaluation of social policies 

Answer 
No. of 

Responses 
(Persons)

Percentage 
(%) 

Expand the support for sustainable agriculture related 
education/training 78 20.6 

Foster farmers leading sustainable agriculture 60 15.9 

Support promoting organization of farmers practicing 
sustainable agriculture 57 15.1 

Strengthen the association between farmers practicing 
sustainable agriculture and consumer groups 152 40.2 

Support professional consulting to solve conflicts 
among farmers, within villages and between regions 17 4.5 

No answer 14 3.7 

Total 378 100.0 
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3. Analysis of Farmers’ Responses 
 
 

3.1. Analysis Model for Farmers’ Responses 

 
In order to determine the extent of farmers’ acceptance of sustainable 

agriculture, the responses to the survey questionnaire for farmers was analyzed 
using Heckman model. The Heckman model estimates the parameters for the 
sample selection equation, based on the maximum likelihood method. In this 
process, Inverse Mill’s Ratio (IMR, ), is calculated and in order to 
consistently estimate parameters, is included as an independent variable in 2-
step resulting equation. IMR is calculated as shown in <Eq. 5-1>. 
 

 	  (5-1) 

 
where, φrepresents a probability density function of standard normal 
distribution, and Ф a cumulative distribution function In Heckman’s 2-step 
estimation procedure, the sample selection equation is expressed as shown in 
<Eq. 5-2>. 
 
 ∗ 	 	0if ∗ 0;		 ~ 0,1  (5-2) 1if ∗ 0 
 

where, ∗ represents the farmers’ utility level unobserved. If the utility level ∗ 
is bigger than 0, it means that the farmer is inclined (zi) to accept sustainable 
agriculture. Heckman’s2-step resulting equation is expressed as shown in <Eq. 
5-3>.  
 
 ∗ 	  
 ∗if 1 (5-3) 
 	 	 	if 0 
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where, yi represents the extent of producers’ acceptance of sustainable 
agriculture, xi a vector of the independent variables that affect yi, and β a vector 
of the coefficient to be estimated.  

Explanatory variables used in the analysis model and average values of these 
variables are shown in <Table 5-26>. First of all, as social and economic 
characteristics of individual farmers are likely to affect their inclination to 
accept sustainable agriculture, area of their farmland (ACR), age (AGE), level 
of education (EDU), main item - flowers (FLOWERS), mountainous 
cultivation areas (MOUNTAIN), experiences in farming (CAREER), income 
(INC), main item - fruits (FRUIT) and region (REGION) were included as 
explanatory variables. Here, for the farmers whose main item was fruits, the 
variable value was set to 1 and for the farmers who grew other items, it was set 
to 0. With regard to the variable of REGION, 1 was set for the farmers in 
Jeollanam-do region and 0 for those in other regions.  

Next, in order to examine the correlation among the extent of farmers 
practicing sustainable agriculture, how well they recognized it, and how much 
they were inclined to practice it, the following were added as explanatory 
variables: farmers’ recognition of sustainable agriculture (RECOG), extent of 
recognition of the importance of adopting it (IMP), and extent of farmers’ 
practicing it (STATUS). At this time, the farmers who recognized sustainable 
agriculture was given the variable value of 1, and the other farmers 0. 

Lastly, to determine the correlation among farmers’ inclination to adopt 
sustainable agriculture and their recognition of its environmental, economic 
and social aspects, the following explanatory variables were added: experiences 
of conflicts with neighbor (CONFLICT); income difference (INCDIFF), 
economic issue (ECOPRO), environmental and social problems 
(ENVSOCPRO), and co-works with neighbors (COWORK). Here, for 
CONFLICT variable, the farmers who answered that they experienced conflict 
with neighbors while practicing sustainable agriculture were given the value of 
1, and the others 0. For ECOPRO, the farmers who recognized that economic 
problems are the biggest problems the Korean agriculture was facing were 
given 1, and the others 0. ENVSOCPRO was set the same way <Table 5-26>. 
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Table 5-26.   Explanation and technical statistics of variables used in the analysis  

Variable Description  Average Standard 
Deviation 

No. of 
Samples 

ACR Cultivation area (3.3m2) 8667.6 10568.5 291 
AGE Farmer age (years) 55.8 9.2 284 

EDU Level of education (up to middle school 
=1,..graduate school or higher =5) 3.0 1.2 291 

FLOWERS Flowers as main item (Flowers =1, 
Others=0) 0.0 0.2 291 

MOUNTAIN Zone (Semi-mountainous and 
mountainous region =1, Others=0) 0.4 0.5 246 

CAREER Farmer’s career in experience (years) 17.4 13.1 289 

INC Change in farmer’s income (Likert scale 
of 5 points) 2.6 1.5 291 

FRUIT Fruits as main item (Fruits =1, Others=0) 0.3 0.5 291 
REGION Region (Jeollanam-do=1, Others=0) 0.1 0.4 291 

RECOG Recognition of sustainable 
agriculture(Recognized=1, Others=0) 0.8 0.6 291 

IMP Importance of adopting sustainable 
agriculture(Likert scale of 5 points) 4.4 0.8 291 

STATUS 
Status of practicing sustainable 
agriculture (conventional farmer=1, 
farmer practicing sustainable 
agriculture=2, farmer in transition =3)

2.2 0.7 289 

CONFLICT 
Experience of conflict with neighbors 
while practicing sustainable 
agriculture(experienced conflicts =1, 
Not experienced conflicts =0)

0.4 0.5 205 

INCDIFF 
Agreement to alleviating income 
difference in sustainable agriculture 
(Likert scale of 5 points) 

3.2 1.1 287 

ECOPRO 
Recognition of problems the Korean 
agriculture is facing 
(Economic problem =1, others=0)

0.7 0.5 291 

ENVSOCPRO

Recognition of problems the Korean 
agriculture is facing 
(Environmental/social problem =1, 
others=0)

0.2 0.4 291 

COWORK 
Recognition of benefits of co-work in 
sustainable agriculture(Likert scale of 5 
points)

3.4 1.1 290 
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3.2. Results of Analysis of Farmers’ Responses 

 
According to the result of estimation by Probit model in Step 1, INC, IMP 

and CONFLICT had positive signs, being identified as significant variables that 
affect farmers to select sustainable agriculture. In other words, it was more 
likely for farmers with higher income, those who recognized that it was 
importance for Korea for them to adopt sustainable agriculture, and those who 
had experienced conflicts with neighbors while practicing sustainable 
agriculture, to select sustainable agriculture. Though the statistical significance 
was low, farmers with larger cultivation area (ACR), shorter career in farming 
(CAREER), or producing fruits as their main items (FRUIT) were less inclined 
to adopt sustainable agriculture, compared to the others. Also, farmers who 
were farming in Jeollanam-do provision (REGION) and those who had 
recognized sustainable agriculture (RECOG) were shown to be more inclined 
to adopt sustainable agriculture<Table 5-27>. 

Next in Step 2, the impacts of the individuals’ socio-economic characteristics 
on their inclination to practice sustainable agriculture were regression-analyzed 
using Weighted Least Square (WLS). FLOWERS was significantly estimated 
to have a negative sign, while STATUS and ENVSOC-PRO were estimated to 
have a positive sign. In other words, farmers whose main item was flowers 
benefited less from practicing sustainable agriculture, compared to those whose 
main item was not flowers, and thus they were less inclined to practice 
sustainable agriculture. Also, farmers who were currently practicing sustainable 
agriculture, along with the more they recognized that Korean agriculture had 
serious environmental and social problems, they more they were inclined to 
practice sustainable agriculture.  

Though statistical significance was low, INCDIFF,COWORK and ECOPRO 
were found to have positive signs. In other words, the more farmers recognized 
sustainable agriculture as a practice that could alleviate income difference and 
help promote unity or fellowship of the community through co-work, and the 
more they recognized that economic problems were the most serious problems 
Korean agriculture was facing, the greater was their inclination to practice 
sustainable agriculture. 
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Table 5-27.  Results of regression analysis of famers’ responses  

(Heckman’s 2-tep estimation method) 

Answer 

Step 1(Probit) 
(Dependent variable: sustainable 

agriculture or not) 

Step 2(WLS) 
(Dependent variable: percentage of 
practicing sustainable agriculture) 

Coefficient 
Value 

Standard Error
Coefficient 

Value 
Standard Error 

ONE -1.456** 0.651 1.845* 0.997 

ACR -0.000 0.000 - - 

AGE 0.001 0.001 0.020 0.012 

EDU - - 0.073 0.082 

FLOWERS - - -1.143*** 0.407 

MOUNTAIN - - 0.00025 0.000 

CAREER -0.004 0.008 - - 

INC 0.132* 0.074 0.094 0.071 

FRUIT -0.299 0.214 - - 

REGION 0.307 0.301 - - 

RECOG 0.126 0.166 - - 

IMP 0.557*** 0.126 - - 

STATUS - - 0.002* 0.001 

CONFLICT 0.000** 0.000 - - 

INCDIFF 0.001 0.001 0.004 0.096 

ECOPRO - - 0.430 0.338 

ENVSOCPR - - 0.923** 0.386 

COWORK - - 0.001 0.001 

LAMBDA - - -1.446* 0.839 

Chi-square 
Number of obs.
Selected obs. 

44.07(0.0000) 
291 
176 

Note: 1) ***, ** and * are significant at the levels of 1%, 5% and 10% respectively. 
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4. Survey Results and Implications of Response 

Analysis 
 
 
The results in analyzing the survey for farmers show that there is a 

considerably large number of farmers who are “in transition from conventional 
agriculture to sustainable agriculture”(40.2%) or consider themselves as being 
“those who are already practicing sustainable agriculture”(38.1%). The biggest 
problem that farmers have to overcome to practice sustainable agriculture is 
“economic factors”(40.5%) cause by the increased production costs and that 
the biggest difficulty hindering farmers from practicing sustainable agriculture 
is “the uncertainty of sustainable farming technology”(55.8%). This implies 
that it is necessary to prepare alternatives to alleviate income reduction brought 
on by the increased production costs and also to develop sustainable farming 
technology.  

Though there are more answers saying “No”(38.4%) than “Yes” (29.6%) to a 
questing asking whether they have ever experienced conflicts with neighbors, 
there are still many farmers who are experiencing conflicts. As a means to 
mediate the conflicts, those farmers who had experienced conflicts chose 
“provide and expand the’ education for farmers”(42.0%) the most. As projects 
to be promoted with the focus on sustainable agriculture, they chose “promote 
consumption and distribution” (42.3%), “build production bases” (30.2%), 
“expand direct payment” (23.8%). 

The result of analyzing the inclination to practice sustainable agriculture 
shows that, the more farmers think it is important for Korea to adopt 
sustainable farming methods, the more they adopt sustainable agriculture. 
Therefore, it is necessary to actively provide farmers with positive information 
about sustainable agriculture. The higher incomes farmers earn, the more 
interest they have in the environment and thus the more likely they are to adopt 
sustainable agriculture. It is also shown that those who are currently practicing 
sustainable agriculture are more likely to expand the percentage of practice. So, 
it is necessary to conduct a thorough analysis of the difficulties facing 
sustainable agriculture currently and to provide alternatives. The more they 
recognize the following as serious problems that Korean agriculture is currently 
facing, the more likely they are to expand the percentage of practicing 
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sustainable agriculture: environmental issues (water quality, air quality, soil 
degradation, agri-ecosystem destruction, etc.) and social or community issues 
(related to farmers’ health, safety, employment, education, and quality of life). 
Therefore, efforts are required to recognize the impacts of the social issues as 
well as the problem of agri-environmental pollution. 
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Trend of Discussions in International Organizations and 
Sustainable Agricultural Policies of Major Countries Chapter 6 

 

Discussions in the international community on the development of 
sustainable agriculture have been ongoing since the early 1990s. International 
organizations like the OECD, UN and FAO have actively discussed the 
development of sustainable agriculture, and sought to identify several measures 
to achieve this. In the first instance this means sustainable farming methods and 
agricultural systems. In the second instance this means, evaluation indicators for 
sustainability and agricultural policy instruments to promote sustainability. 
These represent solutions to key global agenda items including climate change, 
environmental issues and food problem. 

In addition, major countries like the US, UK, Australia and Japan have 
developed, and have been promoting, sustainable agricultural policies 
appropriate to their national conditions. Reviewing the policy programs of 
major countries will be used to establish benchmark data when preparing an 
implementation program for establishing sustainable agricultural systems. 
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1. Trend of Discussions in International 

Organizations 
 
 

1.1. OECD 

 
The OECD’s environmental policy committee and its agriculture committee 

established a Joint Working Party on Agriculture and the Environment (JWPAE) 
in 1993, in order to systematically respond to the development of member 
countries’ sustainable agriculture. The JWPAE has been actively discussing 
how to develop sustainable agriculture, for example by developing policy 
measures for sustainable agriculture, evaluating policies for the related fields, 
and developing and complementing agri-environmental indicators.14 

Sustainable agricultural policy is referred to as agri-environmental policy. 
The main policy means are categorized into the following eleven means: 
farmers’ fixed assets based compensation, land retirement based compensation, 
farming methods based compensation, technical support/guidance, eco-taxes 
/levies, cross-compliant instruments, labeling standards/assurance scheme, 
regulatory means, community-specific means, research/training, and 
quarantine/ control. For each means, the OECD has established the policy 
inventory, and summarized and presented the policy means of each member 
country (OECD, 2010a). 

The OECD developed the Stylized Agri-Policy Impact Model (SAPIM), 
combining the economic and the eco-physical models, for linked analysis 
of agricultural and environmental policies, and has utilized it to analyze 
the effects of agricultural environmental policies. For example, the 
SAPIM has been used for simulation analyses of regulatory policies, 
environmental cross-compliance system, pollution taxes, ecological direct 

                                          
14 Agricultural environmental indicators refer to the representative values of 

environmental elements (soil, air, water, biodiversity, etc.) constituting the agro-
ecosystem, calculated in accordance with certain standards, that can best explain the 
realities of agri-ecosystems. These indicators are utilized to compare current 
agricultural environments between countries, to diagnose the issues related to agri-
environmental resources, and to develop relevant policies (Kim Chang-gil, Kim 
Tae-young and Joo Hyun-jeong, 2008).  
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payment, and investment support for livestock manure treatment facilities. 
On one occasion, Japan conducted agricultural environmental policy analyses 
using the SAPIM, to model the internalization of external effects of emission 
trading, biodiversity and land conversion costs, as well as a comparison 
between the private optimum and the social optimum. 

The OECD has developed and utilized agricultural environmental indicators 
for the scientific analysis and diagnosis of sustainable agriculture <Table 6-1>. 
With these indicators, the member countries’ policymakers can understand 
more easily the impacts of both agricultural activities and agricultural policies 
on the environment, and can conduct the pre- and post-assessments of 
sustainable agricultural policies. Implementing policy programs, which have 
been validated through pre-assessment, helps to minimize policy failure. Also, 
by setting the goals of sustainable agricultural policies, based on agricultural 
environmental indicators, and enforcing those policies based on those goals, 
they are better able to evaluate their performance (post-assessment) and ensure 
more effective feedback for policy coordination and complementation. 

 

Table 6-1.   Composition of the OECD agricultural environmental indicators   

 
Main 

Category 
Indicator Sub-indicator 

Key 
Indicator 

Natural 
resource 
stocks 
affected by 
agriculture 

Land Water holding capacity, water holding capacity of 
agricultural facilities, land crisis management index 

Soil Soil erosion (by water and wind), soil organic 
carbon, soil biodiversity 

Water usage & 
water quality 

Water usage, monetary value of irrigation water, and 
nitrate, phosphate, pesticides, salts and pathogens of 
water 

Biodiversity(her
editary, habitat, 
& wild species 
of crops and 
livestock 
species)  

Genetic diversity of crop species, genetic diversity of 
livestock species, endangered crop varieties and 
livestock species, amount of species habitats useful 
for in/outside the local conservation (stock, flow, 
structure), and wild species, habitat matrix and 
natural capital index of the arable lands 
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Table 6-1.   Composition of the OECD agricultural environmental indicators (continued) 

 
Main 

Category 
Indicator Sub-indicator 

 
Environ-
mental 
pollution 
from 
agriculture 

Nutrient 
balance 

Nitrogen balance (national and regional index), 
phosphorous balance (national and regional index) 

Usage and risks 
of pesticides Usage and harmfulness of pesticides 

Atmosphere and 
climate change

Greenhouse gas emission balance in the agricultural 
sector 

Energy use 
by agriculture 
& farm 
management

Energy usage 
by agriculture 

Total amount of energy included in agricultural 
input, energy efficiency of agriculture, 
production and use of renewable energy 

Farm 
management  

Nutrient management, pesticide management, soil 
management, water management, biodiversity and 
landscape management, environment-friendly farm 
management, farm management capacity, farm 
management technique matrix 

Regional 
Indicator 

Land 
conservation 
&agricultural 
landscape  

Land 
conservation  Freshwater capacity, soil sustainability 

Agricultural 
landscape 

Cultural factor, demand for agricultural landscape, 
value of agricultural landscape 

Circum-
stantial 

Indicator 

Agricultural 
production 
and arable 
land usage 

Agricultural 
production and 
land use 

Agricultural GDP, agricultural production, 
agricultural employment, farmers education, number 
of farms, agricultural profitability, agricultural 
budget, land use 

Arable land 
cover Number of days the arable land is covered 

Source: Recited from Kim Chang-gil, et al. (2011). Kim Chang-gi,l, et al (2013), p.107.  

 

 

1.2. UN  

 
The UN has adopted the “Sustainable Development Goals (SDGs), a set of 

agreed upon objectives that all member countries have to promote from 
January 2016. The SDGs have been set out in the outcome document, adopted 
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at the UN Summit on Sustainable Development in June 2012, entitled “The 
Future We Want”. The SDGs, which are about to be implemented, are 
comprised of a comprehensive set of global sustainable development goals; 
limited in number, aspirational, their meaning easily conveyed. Notably, the 
SDGs emphasize the need for harmony between the three dimensions of 
sustainable development in a balanced manner, such that the SDG’s should 
“provide economic transformation and the opportunity to lift people out of 
poverty, advance social justice, and protect the environment”. It is expected 
that this balance will become the most critical element of the Post-2015 
Development Agenda, the negotiations for which are expected to complete by 
September 2015, and which will be comprised of statistics-based programs for 
concrete action and cooperation at the global level. Furthermore, after January 
2016, the expectation is that an implementation system will be instituted, which 
consists of post-inspection, evaluation and accountability. The implementation 
of the comprehensive set of individual goals and objectives should occur at all 
levels of the UN, within the central government of each member country, 
including their local governments and civil societies. An international “data 
revolution”, a consequence of the implementation of these statistic-based 
programs applied worldwide, is also expected to be promoted. In the SDG 
system, the emphasis is firmly on each individual country’s government 
seeking to maximize the performance of economic model transformation, the 
progress checklist and the political solutions, thus effectively promoting those 
solutions. It is believed that the UN SDGs promotion system will provide a 
checklist and score card detailing the progress each country attains towards 
achieving sustainable development. It urges governments to change their 
policies and actions to hasten a transition to an inclusive and global 
environment-friendly economic growth model, for their own sustainable 
development.  

The UN has decided to promote the “Post-2015 Development Agenda”, as a 
follow-up project to “Millennium Development Goal (MDGs)” movement 
(2000-2015). The UN It has organized a High-Level Panel, complete with 
celebrities in the related areas, and established the Post-2015 Development 
Agenda for each country to allow for the establishment of the SDG promotion 
system. The UN has also created the Sustainable Development Solutions 
Network (SDSN), an advisory body of the UN Secretary General tasked with 
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the development and promotion of UN sustainable development agenda, 
creating a global network of professionals, and presenting the SDG goals for 
each area, complete with detailed objectives and examples. The goal of the 
agricultural sector has been established as “improving agricultural systems and 
providing rural communities with the opportunity to prosper.” Further to this, 
the detailed objectives were established: ①to promote high-efficiency in the 
use of water resources, and the use of sustainable production methods; ②to 
halt the conversion of forests and wetlands into farmland, conserve soil 
resources, and firmly establish production systems that are resilient to climate 
change and disasters; and ③to enhance universal accessibility to basic 
resources and infrastructure (land, water, mobile phones, etc.) in rural areas 
(Jeong Ji-won and Song Ji-hye, 2014, p.7). 

 
 

1.3. UNSDSN 

 
Though not itself a direct agency of the UN, the UN Sustainable 

Development Solution Network (UNSDSN) is jointly working with the UN 
with regards to promoting sustainable development. It has issued a Technical 
Report15, on sustainable agriculture and food systems since 2015, of which 
main issues are as follows: 

Dietary changes, brought about by population increase and increased income, 
have increased demand for food and agricultural produce. This comes at a time 
when the global food system is under threat, due to soil degradation and 
climate change. Increasing demand coupled with agricultural food system 
fragility has seen the variability of short-term food supply expand, further 
increasing the risk to the food system. 

Agriculture should meet the growing demand for food, mitigate poverty and 
malnutrition more effectively, and be ecologically more sustainable. A 
transition to sustainable agriculture is essential to the attainment of the goal of 
sustainable development after 2015.The Sustainable Agricultural 
Intensification (SAI) approach presents practical means to improving the 

                                          
15  For more detailed technical report, refer to the Solutions for Sustainable 

Agriculture and Food Systems by UNSDSN (2013). 
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environmental performance of agriculture, while simultaneously eradicating 
poverty and malnutrition. This approach requires adjustments to the entire food 
chain, from producers to consumers, adjustments which have started thus far. 
The SAI presents the following as the key elements of sustainable development 
pathway of the agriculture and food systems <Table 6-2>. 

 
Table 6-2.   Methods of improving the sustainability of agriculture and food system 

• Healthy eating 
• Maintain the arable land and improve soil resilience so as to increase agricultural 

productivity and thus supply safe and nutritious food 
• Conserve the environment according to the principles of increasing resource 

efficiency and reducing carbon emissions 
• Reduce food losses and food wastes 
• A new vision and business model for small-scale agriculture and rural 

development 
• Improve the power of women across the value chain 
• Clarify the goals, objectives and indexes for major areas of food production and 

consumption 
• Monitor agriculture and the food system 
• Long-term vision and investments in capacity enhancement and in research and 

development 

Source: Recapitulated based on the UNSDSN (2013). 
 
 

1.4. FAO16 

 
The FAO explains that sustainable development has been defined very 

diversely and that the global agreement to environmental, economic and social 
principles was reached at the Summit in 1992. Various definitions of the 
sustainable development include the concepts of nature, man, economic 

                                          
16 Discussions regarding FAO is summarized with the focus on main content of 

FAO’s Sustainability Pathways (http://www.fao.org/nr/sustainability/home/en/) 
and Sustainability Assessment of Food and Agriculture system  
(http://www.fao.org/nr/sustainability/sustainability-assessments-safa/en).  
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interdependence, and equity between generations. However, the FAO assessed 
that they lacked a fully developed integrated approach with which to analyze 
all the dimensions of sustainability. 

The FAO emphasizes that an integrated analysis of sustainable development 
requires evaluation of sustainable development not only from its environmental, 
social and economic aspects but also from the aspect of the governance system. 
However, existing approaches are limited in their ability to identify the entire 
agri-food supply chain from various aspects. To overcome this limitation, the 
FAO published the FAO Guidelines for Sustainability Assessment of Food and 
Agricultural systems (SAFA). 

With SAFA, the FAO presents an international reference standard for the 
supply chain of the food and agricultural sector in all its phases including the 
sustainable management, monitoring and reporting. It has defined a sustainable 
food and agriculture system in such a way as to include the aspects of 
environmental integrity, economic resilience, social well-being, and good 
governance. The SAFA also includes appropriate indicators and score cards for 
sustainability performance and presents an integrated analysis procedure for all 
dimensions of sustainability. In addition, it describes the topic of sustainability, 
and its sub-topics, goals and indices.  

The FAO also proposes the actions that the main entities of the food and 
agricultural system can take to improve sustainability. These actions targeted 
producers, consumers, food companies, and policymakers, and the main 
contents are as follows <Table 6-3>: 

First of all, it proposes that producers improve sustainability performance by 
using natural resources more efficiently and by sharing resources. In addition, it 
recommends actively communicating with customers about sustainability 
performance, and participating in the SAFA assessment and other sustainability 
initiatives. 

Second, it recommends that consumers search out information on products 
they are going to purchase and to select those that can contribute 
environmentally and socio-economically to the world. Additionally consumer 
should also ask producers for information about their environmental and socio-
economic performance. 

Third, it states that food companies need to publicly commit themselves to 
achieving improved sustainability goals and also to provide incentives to sub-
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contractors to improve their sustainability performance as well. It also 
mentions that it is necessary to develop partnerships to improve the 
sustainability performance. 

Fourth, it emphasizes that policymakers need to calculate the total cost of 
environmental and socio-economic externalities, establish national-level 
development strategies, and set aside financial resources for enhancing the 
capacity of the sustainable food and agricultural system. In addition, 
policymakers need to ask food companies for social, economic and 
environmental data and data about policy governance, on a regular basis. 

 
Table 6-3.   SAFA’s methods of improving the sustainability of food and agricultural 

system 

Producers 

• Efficient use and sharing of natural resources 

• Exchange sustainability performance with customers 

• Participate in sustainability initiatives like SAFA 

Consumers 

• Search for information about products to purchase 

• Select products with environmental and social contributions 

• Request food companies for data about environmental and socio-
economic performance 

Food 
companies 

• Publicly commit to achieving sustainability goals 

• Provide incentives to producers for improving sustainability 
performance 

• Develop partnerships for improving sustainability performance 

Policymakers 

• Calculate the total cost of environmental and socio-economic 
externalities 

• Establish national-level development strategies and secure the 
necessary budget 

• Collect sustainability-related data from food companies, on a regular 
basis 

Source: Recapitulated based on the FAO (2013).  
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2. Sustainable Agricultural Policies of Major 

Countries17 
 
 

2.1. USA 

 
For the United States of America, the following have emerged as major 

issues: environmental issues resulting from agricultural production such as 
excessive fertilizer input to increase agricultural productivity, livestock manure 
treatment, and the redistribution of water resources due to water shortages in 
the West region. In order to address these environmental issues, the USA has 
developed and implemented a number of sustainable agricultural policies. The 
agricultural environmental policies of the USA States can be classified into 
fallow-type, farming-type, and protection-type policies. 

First, the fallow-type policy is a scheme that halts(fallow)agricultural 
production in parcels of farmland for long time periods to avert negative 
impacts on the environment. Typical examples are the Conservation Reserve 
Program (CRP) and the Wetland Reserve Program (WRP). Participants in CRP 
are selected by competitive bidding (an auction system) that assesses the 
environmental conservation effects with scores. The CRP and the WRP have 
been in effect since the 1985 Farm Bill. Until the mid-1990s, these programs 
were provided with greatly expanded the budgets, to account for the most 
important part of the US agri-environmental and resource policies. In the 
budget measures of the 2008-2012, the CRP accounted for about 11 billion 
dollars and the WRP about two billion dollars.  

These policies are all about reducing agricultural production by not using a 
certain land area, so that the environment can be improved and preserved by 
changing the methods of resource utilization. In the CRP, the government pays 
rents and easement charges to land owners to allow the farmland to lie fallow 
for 10-15 years, or permanently, in order to reduce the damage to farmlands 

                                          
17 Please note that details about the sustainable agriculture policies of four major 

countries of USA, UK, Australia and Japan are presented in a separate report on 
“Sustainable Agricultural Policies of Major Countries” conducted in parallel to 
this project.  
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due to soil loss, and provides support with maintenance expenses or the 
technology to induce the production of cover crops, for example for through 
grassland formation or afforestation.  

Next, farming-type policy is fashioned to promote sustainable agriculture 
while continuing farming activities. Measures to induce environmental 
protection and conservation activities while continuing with agricultural 
production on the farmland, is relatively new and different from conventional 
conservation-type policies, which by contrast simply reduce agricultural 
production. It has the following programs: Environmental Quality Incentive 
Program (EQIP), Agricultural Water Enhancement Program, Conservation 
Security Program (CSP), Conservation Stewardship Program (CStP), and 
Wildlife Habitat Incentives Program (WHIP). EQIP was introduced in 1996, as 
a follow-up project to the Agricultural Conservation Program, aiming at 
promoting new conservation activities by targeting the farmers who had not 
previously carried out environmental conservation activities. CSP supports the 
farmers who have already conducted soil and water conservation activities, by 
promoting more sophisticated conservation activities for those farmers to 
undertake. Since the 2002 Farm Bill, the US government has greatly expanded 
the budgets for EQIP, as well as for the CSP, and has continued expanding the 
budgets since the 2008 Farm Bill (CStP is a follow-up project for CSP). 

Lastly, protection-type policy targets farmland in urban areas or that may be 
otherwise be converted to commercial and/or residential lands, protecting them 
from development. One example of such farmland protection is via the 
purchase of development rights. Specifically, there are the following policy 
programs: Farm and Ranch Lands Protection Program (FRPP), Farmland 
Protection Program (FPP) and Grassland Reserve Program (GRP). The FPP (a 
follow-up project of FRPP) is designed to preserve the farmland and to sustain 
the productive use of the farmlands, by providing states, local governments, 
and private organizations with the funds to purchase development rights. The 
conservation objective focusses more on maintaining and improving the 
productivity of farmlands rather than on protecting the surface soil. Its scope 
has been extended to include land that may increase the economic efficiency of 
farming or to land that may form a development buffer zone as well. 

In addition to these, there is Conservation Technical Assistance (CTA) in 
which, targeting farmland owners and farmland areas, the USDA conservation 
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officer conducts field guidance on conservation of the environment and 
resources for farming. The program is funded to the tune of about 700 million 
dollars each year.  

The US annual budget for sustainable agricultural policies doubled from 
around2.5 billion dollars in the first year or two of the new millennium to about 
5 billion dollars some ten years later. Furthermore, since 2003, the budget for 
conservation tillage program has increased. Of particular interest is the fact that 
while agri-environmental policies are expanding in general, the focus has been 
on the EQIP program, which induces environmental improvements and 
conservation maintenance activities on farmland that is still under agricultural, 
as opposed to fallow-type programs where farmland is set aside from 
agricultural production. 

The EQIP, a program which accounts for a large proportion of the US 
sustainable agriculture efforts, lies within the purview of the USDA Natural 
Resources Conservation Service (NRCS). Under EQIP, the NRCS enters into a 
contract with the farmer and supports their environmental improvement and 
maintenance activities. When completing the agreed upon activities, subject to 
the conditions required by the NRCS and the contract terms, the agricultural 
producers receive the environmental payment, for the contract period, which is 
a maximum of 10 years. The budget for the EQIP is largely disbursed for 
financial assistance projects and technical assistance projects. The purpose of 
the financial assistance projects is to underwrite a proportion of the costs 
incurred in introducing the environmental conservation and improvement 
activities and to pay for environmental conservation activities. On the other 
hand, the purpose of the technical assistance is to pay the fee for the 
employment of a professional technical guidance officer, pay the expenses for 
instructing farmers on paperwork procedures and fund the introduction and 
monitoring of the environmental conservation and improvement activities. The 
technical assistance project accounts for about 10% of the total EQIP budget. 
The recipients of the EQIP program are farmers and forest owners who 
participate in environmental improvement and conservation activities on 
farmland, pasture, and private forests for non-industrial use. Farmers who wish 
apply for funding should meet the following requirements: comply with the 
provisions of the Farm Bill on desolate farmland and wetland conservation 
or, alternatively to have concrete activities for achieving the goal for  
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Table 6-4.  Ranking criteria for applications to EQIP  

Setup 
Federal setup: 25% 

(NRCS Headquarter) 

State secretariat setup: 
50% 

(State of California) 

Local office setup: 25% 
(Pastures in Yolo 

County) 

Ranking 
Criteria 

1. Water resource 
measures (water 
quality) 

2. Water resource 
measures 
(conservation) 

3. Air conservation 
4. Soil degradation  
5. Ecosystem 

conservation 
6. Material management 

optimization 
7. Energy conservation 

measures 
8. Initial conducing 

force of activities 
9. Activity compliance  

1. Irrigated arable land
2. Irrigation grassland
3. Rainwater arable 

land 
4. Pastures 
5. Woodland 
 
 

1. Proper livestock 
breeding 

2. Water quality 
protection for rivers 

3. Forest protection  
4. Conservation of wild 

life 
5. Proper pasture 

management  
6. Inhibit soil 

degradation 
 
 
 

Score 
Level 

High Medium Low High Medium Low High Medium Low 

250-
161

160-81 80-0 464-
301 300-151 150-0

250-
161

160-81 80-0 

Note: With regard to the local office setup, there are various ranking criteria worksheets 
depending on the composition of target places and projects. However, only one of them 
is presented here as an example.  

Source: Recapitulated from NRCS. Ranking Tool Summary for FY2010, and EQIP201 
California Statewide Ranking Criteria Worksheet-Yolo County. 

 
 
 

environmental improvements and conservation and have formulated EQIP 
implementation plans. For the livestock breeding, the requirement is that the 
EQIP implementation plan should be a comprehensive nutrient management 
plan. While for the forestry, it should include a forest management plan. Those 
farmers, who wish to receive financial support under EQIP, should submit an 
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application in which object to be conserved, the location and the environmental 
resources are specified. The budget is allocated by the conservation officer of 
the local NRCS office after the determination as to whether to accept the 
submitted application is completed. This determination is scored based on 
evaluation items. The officer adopts as many applications, according to their 
score level, as the allocated budget permits <Table 6-4>. The pay price is 
determined depending on exactly how the farmers and the government share 
the expenses; for carrying out the farming methods that contribute to the 
environmental improvement and conservation or from maintaining the 
necessary facilities or equipment. The state secretariat sets up an estimate of the 
expenses, and suggests the pay price for the estimate to the farmers, based on 
the amount invested, according to the share ratio (50% in principle). 
 
 
 
2.2. UK 

 
In the UK, where farmland accounts for 75% of the landmass, biodiversity 

deterioration caused by farming intensification has emerged as a major issue. In 
light of this, various measures have been put in place for the conservation of 
biodiversity. When the Department of Agriculture and Forestry was reorganized 
into the Department of Environment, Food and Rural Affairs (DEFRA) in 2001, 
the UK began dealing with environmental issues in depth. This reorganization 
has established an institutional agency in which the environmental conservation 
in rural areas can be carried out. This institutional agency, Natural England 
(NE),was founded by merging the related organizations for the purpose of 
environmental protection in rural areas. It assumes responsibility for all the 
environmental and agricultural policies, as the policy implementation agency 
(DEFRA, 2002). 

The core of UK sustainable agricultural policy is founded on the need to 
clearly define policy objectives (starting from the policy design stage), develop 
measurable analysis indicators and strive to ensure systematic monitoring and 
performance evaluation by the appropriate division of roles among the related 
parties. All of this must be achieved while, at the same time, adhering to the EU 
Common Agricultural Policy (CAP). 
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Cross-compliance, a requirement that must be met before direct payments, 
the so called “first pillar” of the CAP, can be disbursed, includes multiple 
provisions concerning the practice of environment-friendly agriculture. Of 
these provisions, the UK regulates normative agri-environmental conditions 
and statutory management matters. The cross-compliance requirements in the 
UK include the following: livestock object management centered on coupons, 
animal welfare, livestock disease management, soil and water quality 
management, wildlife and habitat protection, landscape management, fertilizer 
and pesticide management, and bookkeeping. The requirements for 
environmental conservation include the methods of spraying nitrogen fertilizers 
and compost for water-quality conservation of groundwater and rivers and 
farmland management methods for soil conservation. 

The agricultural environment policies (agricultural environment payment), 
the second of the four axes of rural development policy, and also the “second 
pillar” of the CAP, have become major means of the pursuing environmental 
conservation in UK farmlands and of conserving biodiversity. The 
Environmentally Sensitive Areas (ESA) and Countryside Stewardship 
Scheme(CSS) are the examples of these policies. 

By combining ESA and CSS, the UK has implemented what it terms 
Environmental Stewardship (ES)since 2005. Under this program, the DEFRA 
enters into a contract with individual farmers through local offices, sets 
environmental duties (external effects are generated) for them, and disburses 
direct payments as compensation for fulfilling their duties. The policy 
objectives of this program are to protect wildlife, maintain biodiversity, 
conserve landscapes and heritage, improve the understanding of rural villages, 
conserve natural resources, and the like. The ES categorizes the stewardship 
levels, in accordance with farmers’ level of development, with the farmer able 
to choose the term of their contract, a minimum 5 of years to a maximum of 10 
years. Entry Level Stewardship (ELS),which targets all farmers and landowners, 
has the farmer/landowner list his farmland in the program and, when he fulfills 
the program requirements (with an average of 30 points or more required),he 
gets paid £30/ha. The contract term is five years. Meanwhile, Organic Entry 
Level Stewardship (OELS) operates in a broadly similar fashion to the ELS, 
targeting those farmers who apply organic farming methods to part, or all, of 
their farmlands but who do not get paid the environmental subsidy. However, it 
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requires 60 points or higher to unlock the£60/ha payment. Lastly, under Higher 
Level Stewardship (HLS), which targets areas with high environmental values 
or a high priority of environmental conservation, the government obligates 
farmers to establish their own environmental plans, be selected for payments 
via screening via a screening process, and enter into a performance 
contract(complete with performance indicators), with the person in charge of 
rural development in each region. The amount of support is differentiated 
according to the contents of the plans and their performance. The contract term, 
in this case, is ten years. In addition, there is Upland ELS introduced in 2010, 
which provides an alternative payment scheme for regions with unfavorable 
conditions (DEFRA, 2013). 

Further up the food chain, the UK government has implemented the policies 
to improve the sustainability of the food chain itself: adding value, an 
assurance scheme, an organic action plan, export promotion, efficiency 
improvement, public procurement, farm diversification, and business 
consultation. The details of the policies are as follows:18 

First is the adding value policy. Its aim is to increase consumer awareness 
through the promotion of local food, regional food and farmers’ markets, and to 
strengthen the linkages between the economy and food production. It provides 
financial supports to farmers through ‘Food from Britain’(FFB), working in 
cooperation with the Regional Development Agency. It also encourages 
innovation and investment through the processing and market subsidy scheme 
and the local businesses plan.  

Second, the aim of the assurance scheme is to rebuild the consumer 
confidence in the safety of UK foods. It is also important in that it works to 
assure such safety, as well as other standards, for food production and 
processing processes by providing traceability. The branding of the assurance 
scheme is designed to increase added value by providing opportunities for 
product differentiation in the market, thus enabling niche markets to be carved 
out. With a certified food standard, it can also identify traceability, 
environmental performance and animal welfare. 

                                          
18 Please note that the information about relevant policies is obtained from the UK 

DEFRA website. (https://www.gov.uk/government/policies/making-the-food-and-
farming-industry-more-competitive-while-protecting-the-environment). 
November 14, 2014. 
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The third policy, the organic action plan, is designed to build a sustainable 
and competitive organic food sector. Certification is an important factor in 
organic production, and 70% of organic food products consumed are certified 
products that stand out better in the market. The Action Plan for Organic 
Production in England, which was announced recently, is the first step towards 
producing sustainable and competitive organic foods. It provides direct 
payment to organic farmers who create environmental benefits and outlines the 
goals that must be met in terms of a high ratio of UK-origin raw materials. It 
improves available market information about the organic farming sector and 
serves to encourage sustainable procurement of foods including organic foods. 
In addition, it has secured a budget in excess of £5 million to support R & D 
priorities in the organic farming sector through the LINK program.  

The fourth policy is the export promotion through supports tailored to small 
producers. Agricultural trade is increasing worldwide. There is a consensus 
among the UK producers to increase sales by supplying high value-added agri-
foods to the world market. As UK exporters of agricultural produce and 
foodstuffs are making a vital contribution to the national economy, the UK 
government supports them accordingly. The government’s financial support 
promotes the export of processed foods and supports small producers in 
attempting new initiatives like “Slow Food” in the export sector. 

In addition to these four major policies to enhance the sustainability of the 
food chain, the UK government is striving to stabilize the production by the 
UK producers by improving the overall efficiency of the food chain and public 
procurement, by opening new markets and creating new sources of income 
other than farming, by assisting farm diversification, and evaluating and 
diversifying the farm businesses by providing Farm Business Advisory Service 
through the regional business links. 
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2.3. Australia19 

 
Agri-environmental and resource issues in Australia can be summarized as 

soil deterioration, caused by salt damage, erosion and oxidation, biodiversity 
deterioration resulting from deforestation and the removal of natural vegetation 
that accompanies clearing, and deterioration of water resources caused by 
sediment runoff, eutrophication, salt damage and oxidation. The key 
sustainable agricultural policy of Australia is the National Landcare Program 
(NLP) introduced in 1989. The NLP is a community-based approach for 
establishing sustainable agricultural systems upon a foundation of the 
environment-friendly management of natural resources, which are the basis of 
agriculture, such as soil, water and natural vegetation, for the purpose of 
maintaining sustainable agricultural systems. NLP urged farmers to have 
responsibility for, and a duty to, the environment through awareness, education, 
and local environmental designs. This was achieved through landscape 
management, agricultural productivity improvement and water efficiency 
improvements. The program brought together stakeholders, including farmers 
and local residents, to achieve these ends. Though the program has been 
terminated, he fruits of this program still continue in the field, where they have 
played a significant role in achieving the environmental and resources policy 
objectives of the Australian agricultural sector for over 20 years. 

As public interest in environmental issues increased, the Natural Heritage 
Trust (NHT) emerged as a large-scale environmental and resource policy. The 
NHT is a policy which has been financially supported to the amount of2.3 
billion Australian dollars over a 10 year period. This policy was promoted with 
a plan to raise an Australian Government Envirofund with which to support 
individual farms or local action groups, who were engaged in the agri-
environmental conservation and resource conservation activities. 

                                          
19 Please note that the detailed programs of sustainable agricultural policies of 

Australia and the methods of policy evaluation Australia are based on the 
information collected during a business trip (July 21 ~ July 23, 2014) to relevant 
overseas agencies such as the Australian Department of Agriculture, Australian 
Bureau of Agricultural Research Economic and Sciences (ABARES), and the 
Commonwealth Scientific and Industrial Research Organization of Australia 
(CSIRO) (Kim Chang-gil and Moon Dong-hyun, 2014). 
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aims at enhancing the community’s capacity to maintain ecosystem services, 
protect conserved private lands, and preserve and protect natural resources. The 
latter deals with sustainable food production, innovating Australia’s farming 
and fishing methods, mitigating the impacts of pest on agriculture, managing 
and improving the bases of agricultural and fishery resource and naturals, and 
building the community proficiency for, and competence in, land management. 
In addition, the Australian government is implementing natural resource management 
programs with the goal of creating a healthier, better-protected/managed and more 
resilient environment as presented in “the strategic direction of sustainable 
agriculture (2013-2018)”. 

With respect to resource protection, in order to increase productivity and 
improve the quality of ecosystem services, the Australian government is 
expanding the percentage of farm area and farm management bodies that use 
sustainable land management practices.. In order to prepare against invasive 
new plants, animals, and pathogens that threaten agricultural production and 
the environment, Australia has established and implemented control strategies 
at the national level. In addition, it has prepared and promoted plans to increase 
the proportion of green management bodies having knowledge and skills in 
areas relevant to sustainable agriculture, enhancing the capacity and confidence 
of community leaders, and increasing both community and group engagement 
and participation in natural resource management activities, so as to enhance 
the capacity for managing resources and environment. It has also carried out 
national cooperation programs for developing a national weed control system, 
controlling the use of chemical fertilizers, building a better understanding of 
the challenges of natural resources and resource management. To address the 
issues of conflicts in the community, the Australian government deals with the 
investment plans and priorities, based on compliance with minimum 
government standards, the connection between the regional and provincial 
priorities, the nationally agreed policies and strategies, the stakeholders’ 
participation in the planning process, and the monitoring and reporting of 
organizational performance. 

In an attempt to ensure a smooth transition to sustainable agriculture, 
Australia has invested in building community proficiency and competency in 
land management. To this end, Australia has utilized Community Landcare 
Grants, encouraged community participation and employment in land 
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management, disseminated information on sustainable farming practices, 
invested in pest control, and adopted improved sustainable land management 
practices. The grants help community organizations such as community groups 
and agricultural system professionals take action in the field and so increase 
their ability and skills in managing their natural environment and their 
productive land. The Regional Natural Resource Management (NRM) 
organization of Australia brings together the investment plans and priorities, on 
the basis of compliance with the minimum government standards, the unique 
priorities of each region and state, and the nationally agreed policies and 
strategies. In addition, the NRM brings stakeholders together so that they can 
participate in the planning process, and monitor and report on organizational 
performance. These procedures are designed to facilitate conflict resolution in 
the community. 

With regards the performance evaluation of sustainable agricultural policies, 
the first step first stage programs using the Monitoring, Evaluation, Reporting 
and Improvement (MERI) system. MERI is an important program widely used 
in the land management. The performance of projects implemented from 2014 
to 2018 will be monitored, every second year, through various national 
monitoring systems under the Australia Bureau of Statistics (ABS), specifically 
the Agricultural Resource Management Survey (ARMS). In addition, the 
Australian government has made efforts to induce innovation through the 
introduction of new market-oriented systems promoting the effective 
management of agricultural water, such as emissions trading, development 
offsets, and agri-environmental payments. Agricultural resources are 
approached at the dimension of resource and environment management, for 
which the Australian government has established and promoted a wide range of 
support programs to increase local communities and groups’ engagement and 
participation in natural resource management activities. 
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2.4. Japan20 

 
The sustainable agricultural policies of Japan cover a wide range of 

problems to be addressed and policy objectives to be attained. These include 
global warming, biodiversity conservation, biomass use, water conservation, 
and landscape conservation.  

On the 15th of December, 2003, Japan’s Ministry of Agriculture, Forestry and 
Fisheries (MAFF) announced “implementations in agriculture, forestry and 
fishers with an emphasis on environmental preservation”. This key note 
announcement for agriculture, forestry, fisheries and environment policies 
contain policy measures for maintaining and improving clean water, air and 
material circulation while also conserving and creating a rich natural 
environment (December 15, 2003). The key note announcement was prepared 
by the Recycling-based Social Structure and Global Warming Countermeasure 
Headquarters, under MAFF. It presents the basic philosophy, the basic 
measures, the policies of each environmental sector, testing and R&D, making 
it the first-ever agri-environmental policy system in the Japan’s agricultural 
history. The basic philosophy declares the following: ①a transition from mass-
production, -consumption and -disposal society to a sustainable society, 
②encouraging natural circulation in agriculture, forestry and fisheries, 
③facilitating farmers’ and fishermen’s independent efforts and the understanding 
and support of consumers, ④developing symbiosis and ‘flow’ between cities 
and rural villages, and ⑤pushing MAFF supported change in the agriculture, 
forestry and fisheries toward environmental conservation. Basic measures cover 
the following: ①the disclosure, provision and dissemination of information, 
②policy-making, in particular policy making that reflects the opinion of the 
people, ③policy promotion through the participation of various parties, ④the 
interconnection of environment-related policies, ⑤policy-making for agriculture 
with the emphasis being on environmental protection, ⑥assistance projects 
and institutional funds for environmental conservation, ⑦transparency and 

                                          
20 Please note that the information about sustainable agricultural policies of Japan is 

based mostly on an article commissioned to Professor Shobayashi Mikitaro 
(2014) in relation to this project.  
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green business, ⑧transparent goal setting and evaluation, ⑨policy implementation 
based on scientific knowledge, and ⑩environmental considerations of MAFF. 

Sustainable agriculture in the rural fields of Japan has been practiced by Eco 
Farmers. Eco Farmers are defined as farmers who submitted plans for the 
introduction of highly sustainable agricultural production methods to the 
prefectural governors in accordance with Article 4 of “Act on the Promotion of 
Introduction of Highly Sustainable Agricultural Production Methods (Sustainable 
Agriculture Act)” enacted in 1999, and whose program was accredited to be 
appropriate to the requirements of the program. Once accredited, as an Eco 
Farmer is entitled to benefit from agricultural improvement funds according to 
the introduction plan. The Eco Farmers’ main goal is to ma 

ke good soil using compost while reducing the use of chemical fertilizers and 
chemical pesticides. As of the end of March 2014, the number of accredited 
Eco Farmers is 186,451 (Japan’s MAFF, 2014). 

In addition, Japan has conducted Good Agricultural Practice (GAP) in 
relation to sustainable agriculture. Under the GAP, Japan initiates the practice 
of sustainable agriculture, by accurately recording, inspecting and evaluating 
each process of the agricultural production activities according to the 
inspection items determined by relevant laws and regulations on agricultural 
production. As of 2013, the GAP, centering on major producing areas of 
vegetables, rice, barley, fruits and beans, has been introduced and is being 
conducted in 2,607 areas. In the crops sector of sustainable agriculture 
practices, modifying soil composition by organic fertilizers, such as compost, is 
considered to be the core technology underlying agricultural production 
activities in harmony with the environment. Also, in terms of its contribution to 
the formation of the recycling society, the use of organic matter in modifying 
soil composition is regarded as important. Next, though the use of chemical 
fertilizers to supply nutrients to crops is widely held to be inevitable, 
excessively sprayed fertilizer has negative impacts on the environment. To 
address these negative impacts, the Japanese government encourages farmers to 
use fertilizers effectively and efficiently, in accordance with prefectural 
standards on fertilizer use and the soil test results. Farmers are encouraged to 
strive towards creating cultivation conditions which discourages weeds and 
pests. Furthermore, if damage is expected based on forecasts and observations, 
they are to carry out effective and efficient pest/weed control procedures using 
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the proper combination of pesticides and other control measures, as needed. In 
addition, farmers are required to keep a record of their fertilizer and pesticide 
use in order to verify the contents of their agricultural production activities. For 
the livestock sector, the Japanese government emphasizes observance of the 
laws on rationalization of livestock manure management and promotion of its 
use. The purpose of this management and promotion is to develop a healthy 
livestock industry and contribute to the formation of a recycling-oriented 
society through the conservation of environmental resources, such as air and 
water. Also, in order to contribute to forming the recycling-oriented society and 
promote the circulation of agricultural resources, the Japanese government 
makes efforts to connect arable farming with livestock farming, through the use 
of livestock manure composting and slurry processing on cultivated land.  

Japan’s MAFF declared, in March 2005, the enactment of the “Standards on 
Agricultural Production Activities in Harmony with the Environment” in order 
to build sustainable agricultural systems. The Standard, as its name suggests, 
presents the standards that need to be met by each sector of crop and livestock 
production such that the industry becomes one in which agricultural production 
activities and the environment are in harmony with one another. For the 
production of crops, it encourages making soil, presents guidelines for effective 
and efficient fertilization, proper pest control, proper processing and use of 
waste, energy saving, collection of new knowledge and information, and the 
preservation of production information. With regard to the breeding and 
production of livestock, the emphasis is on legal compliance with rationalized 
livestock manure management and its use, promoting measures to prevent and 
mitigate the occurrence of bad odor and pests, and expansion in the utilization 
of livestock manure. The Standard also contains information about the 
appropriate responses to environmental laws and regulations, energy 
conservation, and the collection of new knowledge and information. In case of 
rice farming for example, conventional farmers use 7.5kg of nitrogenous 
fertilizer (chemical fertilizer) per 10a. In order to accomplish the transition to 
sustainable farming methods, it is recommended that farmers instead use 3.6kg 
of chemical fertilizers in combination with slow-release fertilizer, as well as 
reducing the number of chemical synthetic pesticide applications by from 
15times to 4 times a year <Figure 6-2>. 
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Figure 6-2.   Transition from the conventional production methods for rice farming 

to sustainable production methods 

 

Conventional Production Methods Sustainable Farming Methods 

• Soil-making: Plowing of straw 
• Fertilization: Chemical fertilizers 

Amount of chemical fertilizer use: 
7.5kg N/10a 

• Pest/weed control: Chemical synthetic 
pesticides 
Chemical synthetic pesticides used 

15 times a year 
 

• Soil-making: Appropriate use of compost 
based on soil test 

• Fertilization: Slow release fertilizer in 
addition to basal fertilization 

Amount of chemical fertilizer use:  
3.6kg N/10a 

• Pest/weed control: Reduce the number of 
pesticide spray counts, by utilizing hot-
tub seed disinfection or weed-control 
animals (ducks) 

Chemical synthetic pesticides used  
4 times a year 

 
 

 

Source: Japan’s MAFF (2014).  
 
 

The Japanese government has established and promoted, since 2011, a 
menu-driven direct payment (direct payment for environmental conservation 
type farming) for farming activities deemed highly effective at carbon storage 
in farmland or in biodiversity conservation, for the purpose of preventing 
global warming. Eco Farms (farmers and farmer groups that practice self-
inspection based on the agri-environmental standards), are paid ¥8,000/ha 
(¥4,000 from the central government and ¥4,000from the local government) 
when they reduce the use of chemical fertilizers and pesticides by 50%, grow 
cover crops (green manure crops), grow living mulching (barleys and pasturage) 
or sod, manage fresh water during the winter season, or practice organic 
farming (Kim Chang-gil, et al., 2013).  
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3. Implications 
 
 
The result of examining the sustainable agricultural policies of international 

organizations and major countries shows that the OECD has focused on 
developing the indicators for diagnosing sustainable agriculture, updating those 
key indicators, and developing policy assessment models. The FAO presents 
the importance of the Governance within the sustainability assessment 
guidelines. The USA and the UK, for their part, focus on developing 
customized policies that can respond flexibly to changing circumstances. 
Australia is building a systematic policy evaluation system and Japan is 
promoting a menu-driven direct-payment scheme. Based on these findings, the 
following implications for sustainable agricultural system can be derived 
<Table 6-5>. 

The agri-environmental indicators (AEI) of the OECD make possible a 
diagnosis as to the status of Korea’s sustainable agriculture. In addition, it is 
necessary to consider ways in which Korea can profit from using the Stylized 
Agri-Policy Impact Model (SAPIM), since this will allow the performance of 
Korea’s sustainable agricultural policies to be evaluated. Mimicking FAO 
practice, we should consider establishing sound governance as an important 
factor in building a sustainable agricultural system. Furthermore, it is necessary 
to work on ways to set out indicators for each sector in a future research project, 
based on the FAO’s sustainability assessment guidelines. 

As shown in the discussion on US sustainable agriculture, it is necessary for 
Korea to operate various types of policy programs, in which farmers are at the 
center of developing fair, reliable and detailed implementation programs. In 
addition, differentiation of subsidies depending on the farmers’ conditions, with 
preferential treatment being applied for special cases, need to be taken into 
account. Benchmarking the UK case suggests it is necessary to improve policy 
acceptability through implementing environmental cross-compliance programs, 
with those programs being tailored to suit national conditions. It is also worth 
considering the benefits to be derived from developing and promoting 
systematic organic-farming training programs while at the same time 
developing environmental programs commensurate to the degree to which 
sustainable farming methods are practiced. Australian case studies demonstrate 
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that it is possible to utilize systems of governance in which farmers and local 
residents participate, to utilize a systematic evaluation and feedback system, 
and introduce the market-oriented measures, such as emissions trading system, 
over the long run. Lastly, it is necessary to formulate an institutional framework 
for firmly establishing a sustainable agriculture system, develop various menu-
driven direct payment schemes appropriate to Korea’s conditions, and find 
ways to expand the objects of the sustainable agriculture system to include 
environment, climate change, and biomass utilization. 

 
Table 6-5.   Implications of major countries’ policies to build sustainable 

agricultural systems  

Organization 
& Country 

Main Programs Implications 

OECD 
• Develops and uses the AEI and 

updates the key indicators 
• Develops the SAPIM 

• Diagnose the current status of 
sustainable agriculture and evaluate 
sustainable agricultural policies, using 
the AEI. 

• Utilize the SAPIM for establishing 
sustainable agricultural policy 
assessment model. 

FAO 

• Adds governance as a 
sustainability factor, in addition 
to environmental integrity, 
economic performance and social 
aspect. 

• Prepared and announced the 
sustainability assessment 
guidelines. 

• Consider sound governance as an 
important factor in establishing 
sustainable agricultural systems 

• Promote a plan to present indicators for 
each sector, using the sustainability 
assessment guidelines, as in the future 
project. 

USA 

• Promotes fallow-type, farming-
oriented and protected sustainable 
agricultural policies, reflecting 
the changing conditions. 

• Operates the fair and reliable 
EQIP with farmers at its center. 

• Differentiates subsidies and 
applies preferential treatment 
depending on farmers’ conditions.

• Develop various types of policy 
programs, reflecting the changing 
conditions. 

• Develop fair, reliable and detailed 
implementation programs with farmers 
at their center.  

• Differentiate subsidies and apply 
preferential treatment, depending on 
farmers’ conditions.  
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Table 6-5.   Implications of major countries’ policies to build sustainable 

agricultural systems (continued) 

Organization 
& Country 

Main Programs Implications 

UK 

• Enhances policy acceptability 
through operation of various 
environmental cross-compliance 
programs.  

• Systematically fosters organic 
farming through the 
environmental management 
system. 

• Operates the environmental 
support program conditional on 
the stage of sustainable 
agriculture practice. 

• Induce enhancing policy acceptability 
through implementation of 
environmental cross-compliance 
programs tailored to the domestic 
conditions of Korea.  

• Develop and promote systematic organic 
farming foster program.  

• Develop the environmental support 
program conditional on the stage of 
sustainable agriculture practice. 

Australia 

• Operates the “Care for Our Land” 
program together with farmers 
and local residents. 

• Systematic evaluation and 
feedback on the policies 
implemented through MERI. 

• Actively takes advantage of 
market-oriented policy measures 
such as the emissions trading 
scheme. 

• Utilize governance, in which farmers 
and local residents participate, when 
operating the implementation programs. 

• Evaluate and provide feedback by means 
of systematic policy monitoring& 
diagnosis. 

• Consider introducing market-oriented 
policy measures such as emissions 
trading scheme, in the mid- to long-term. 

Japan 

• Enacted and operates the 
standards for agricultural 
production activities to build 
sustainable agricultural systems.

• Operates various menu-driven 
environment-friendly direct 
payment systems. 

• Practices sustainable agriculture 
to cope with global warming, 
conserve biodiversity, use 
biomass and conserve water 
quality and landscape. 

• Seek institutional arrangements to settle 
down the sustainable agricultural 
system. 

• Develop various menu-driven direct 
payment systems suitable for the 
conditions of Korea. 

• Seek plans to expand the scope of 
sustainable agriculture to environment, 
climate change, biomass, and etc. 
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Establishing Sustainable Agricultural Systems Chapter 7 
 

In the previous Chapters, the concepts and theoretical aspects of sustainable 
agriculture were reviewed to arrive at conclusions on how to build sustainable 
agricultural systems. To that end, an empirical analysis, from environmental, 
economic and social aspects was undertaken. An effectiveness analysis of the 
main sustainable agricultural policy, in the form of an in-depth assessment of 
the soil nutrient management policy, was conducted with farmers’ responses on 
sustainable agriculture also being analyzed. The trend of discussions among 
international organizations and the cases of sustainable agriculture policies of 
major countries like the USA and UK were thoroughly reviewed. Building on 
the foundation of these empirical analyses and the analysis of the various case 
studies, this Chapter presents the vision, the basic direction, the implementation 
methods, the priorities of policy programs, and the core programs for building 
sustainable agricultural systems.  
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1. Vision and Basic Direction for Establishing 

Sustainable Agricultural Systems 
 
 
The vision for establishing sustainable agricultural systems is to save both 

the people and the natural world, and natural services upon which the people 
depend, by harmonizing agricultural activities and the environment. The hope 
is that by doing so this will allow a green life industry to materialize, to the 
betterment of present and future generations. The objective of sustainable 
agriculture systems is to firmly establish agriculture as both an environment-
friendly life industry and a safe food supplier, one that can be trusted by people. 
To realize this objective, the following three basic directions are set forth. 

First, with regards to the production aspect of sustainable agriculture, “the 
maximum system’’ ethos should be changed to “an optimal system” ethos, 
i.e. one that takes environmental capacity into account. In other words, there is 
an urgent need to transition from a maximum production system eternally 
seeking to increase the productivity without regard to other factors, to an 
optimal production system that takes the agro-ecological environment into 
consideration.  

Second, sustainable agriculture should be monitored and its performance 
evaluated based on scientific and systematic analysis, as this will allow both 
the acceptability and effectiveness of policies to be enhanced. 

Third, in order for sustainable agricultural systems to become firmly 
established, healthy governance that covers role division and cooperation 
among related parties is a requirement. 

Building sustainable agricultural systems requires a considerable amount of 
time. Therefore, with 2023 set as the target year, it is desirable to move forward 
with three phases, these being “Deployment - Take-off - Settlement.” In the 
“deployment” phase (2014-2016) detailed implementation plans for 
establishing sustainable agricultural systems are developed and bases for 
practicing these systems formed. In the “take-off” phase (2017-2020) the 
implemented sustainable agricultural systems are evaluated and complemented 
through feedback. In the “settlement” phase (2021-2023) the performance of 
sustainable agriculture systems is evaluated and the systems are set for firm 
establishment <Figure 7-1>. 
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Figure 7-2.  Roadmap for establishing sustainable agricultural systems 

 

Vision 
Realize Green Life Industry through harmony between 

agricultural activities and the environment.
 

Basic Directions 
· Transition from the maximum production system to an optimal system that takes the 

environment into account.  
· Enhance the acceptability and effectiveness of policies based on monitoring and performance 

evaluation.  
· Establish healthy governance through proper role division and cooperation among related 

parties.  
  

 
 

Phase 1: Deployment 
(2014~2016) 

Phase 2: Take-off 
(2017~2020) 

Phase 3: Settlement 
(2021~2023) 

Economic 
Aspect 

• Integrate agricultural & 
environmental policies. 

• Activate market formation 
functions. 

- Introduce green marketing

- Review introduction of 
eco-taxes. 

- Promote menu-driven 
direct payment systems for 
sustainable agriculture. 

- Develop green marketing. 

- Levy eco-taxes. 
- Settle down the menu-

driven direct payment 
systems  

- Firmly put in place green 
marketing 

Environ-
mental 
Aspect 

• Build optimal resource 
management systems 

• Expand the practices of 
sustainable farming. 

- Promote precision farming.
• Expand environment-
friendly R&D. 

- Spread BMP 
- Implement nutrient quota 
- Develop precision farming.
- Expand green R&D. 
- Expand the R&D for 

sustainable intensification. 

- Firmly put in place tailored 
BMP. 

-Firmly put in place the 
nutrient quota and precision 
farming. 

- Expand the R&D for 
sustainable intensification.  

Social 
Aspect 

• Foster green management 
bodies. 

• Distribute technologies and 
expand education. 

• Mediate social conflicts. 
- Develop conflict 
management programs. 

- Expand technology 
distribution and field 
training. 

- Distribute the conflict 
mediation manual 

- Substantiate the conflict 
management committee. 

- Strengthen the capability of 
leading farmers. 

- Expand technology 
distribution and field 
training. 

- Utilize and put in place the 
conflict mediation manual.  

Governance 
Aspect 

• Strengthen healthy 
governance. 

• Proper role division among 
related parties 

• Utilize community 
supported agriculture. 

- Develop cooperative 
governance 

- Proper role division among 
related parties 

- Expand the community 
support system.  

- Put in place healthy 
governance. 

- Proper role division among 
related parties. 

- Put in place community 
supported agriculture. 
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2. Priorities of Policies for Establishing 

Sustainable Agricultural Systems 
 
 

2.1. Analysis Methods 

 
In order to measure the priorities of implementation programs for building 

sustainable agricultural systems, the Analytic Hierarchy Process (AHP) was 
used.21 The AHP has the advantage of being capable of evaluating, both 
quantitatively and qualitatively, the priority of each alternative by 
systematically examining the importance of the various policy options that 
could be deployed to achieve a transition to sustainable agricultural systems.  

 
 

2.2. Hierarchy and Data 

 
In order to resolve the decision-making issues using the AHP, the following 

steps were taken. First of all, the policy means for transitioning to sustainable 
agricultural systems were classified into multi-level hierarchical structures. The 
elements of the systems were stereotyped, based on the sustainable agricultural 
policy inventory, as presented in previous chapters. The first tier was 
constructed with means subdivided into five types; economic means, regulatory 
means, information provision/education/technology support, agricultural 
resource management, and governance. Then, the second and third tiers were 
constructed with major programs included in the policy inventory <Figure 7-2>. 
Through this process, a total of 25 detailed implementation programs for 
building sustainable agricultural systems were established. Details associated 
with running the program were hierarchically arranged. 

                                          
21 Analytical Hierarchy Process (AHP), developed by Saaty, is a useful decision-

making process for making decisions for unquantifiable issues, or in ambiguous 
situations, by means of a pairwise comparison between the elements that construct 
a hierarchy. For detailed information about basic concepts, the theoretical 
foundation, the application procedure, and applicable fields for AHP utilization, 
please refer to Cho Keun-tae, Cho Yong-gon and Kim Hyun-soo (2003). 
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Figure 7-3.   Hierarchy of elements for establishing sustainable agricultural 

systems 

 

 
As criteria for evaluating each policy means, effectiveness, efficiency, 

feasibility, and political acceptability were taken into account <Table 7-1>. 
Effectiveness is the evaluation of the extent to which sustainable agricultural 
policies have been attained. Efficiency is the evaluation of the relative benefits 
vs. expenses of sustainable agriculture. Feasibility is the evaluation as to 
whether the policymakers can actually enforce sustainable agricultural policies 
considering a number of conditions. Political acceptability is the evaluation as 
to whether the public will support the policy means and whether or not farmers 
will actively involve themselves in supporting the policy. 
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Table 7-1.  Elements of Policy Evaluation 

Evaluation  
Criteria 

Description 

Effectiveness 
• To evaluate the extent of attainment of the sustainable agricultural 

policy goals. 

Efficiency • To evaluate benefits vs. expenses of sustainable agricultural policies. 

Feasibility 
• To evaluate whether the policymakers can actually enforce sustainable 

agricultural policies 

Political 
Acceptability

• To evaluate the extent of public support for and agricultural industry’s 
participation in policy means.  

Note: Based on the information presented in Kim Chang-gil and Moon Dong-hyeon (2013). 

 
For analysis, a survey of professionals was conducted using the AHP. A nine 

(9)-point scale, proposed by Satty (1994), was applied with questions 
composed in pairwise comparison mode. From October 20 to October 31, 2014, 
the survey was conducted, targeting both professionals and policymakers, in 
the relevant sustainable agricultural fields, through e-mails and interviews. A 
total 15 responses were collected, three from professors of agriculture-related 
majors, two from policymakers with MAFRA, six from policy researchers and 
four from researchers at the RDA. 

 
 

2.3. Results of Measuring Priorities 

 
First of all, the result of measuring the priorities of policy means, according 

to the policy-specific evaluation criteria, revealed that “economic means”, 
“regulatory means”, “agricultural resource management” and “governance” 
showed high feasibility, while “information provision, R&D, education and 
support” showed high effectiveness <Table 7-2>. This implies that there may 
be many constraints in implementing regulatory means, agricultural resource 
management and governance, and that those constraints need to be properly 
addressed. In addition, it also suggests that “information provision, R&D, 
education and support” should provide actual results. 
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Table 7-2.   Results of measuring the priorities of evaluation standards for 

sustainable agricultural policies 

Answer 

Evaluation Standards 

CI CR 
Effectiveness Efficiency Feasibility

Political 
Acceptability

Sub-
total 

Economic Means 0.220 0.300 0.315 0.165 1.000 0.01 0.01 

Regulatory Means 0.185 0.137 0.423 0.255 1.000 0.02 0.02 

Information Provision, 
R&D, Education & 
Support 

0.402 0.197 0.228 0.174 1.000 0.02 0.02 

Agricultural Resource 
Management 

0.302 0.175 0.358 0.164 1.000 0.02 0.02 

Governance 0.177 0.155 0.398 0.269 1.000 0.06 0.07 

 
The weights of policy means in Tier 1, measured through pairwise 

comparison, were in the following order: “economic means” (0.270), 
“information provision, R&D, education and support”(0.215)”, “agricultural 
resource management”(0.208), “governance”(0.183) and “regulatory means” 
(0.123)(0.02 for CI) <Figure 7-4>, <Table 7-3>.  

Figure 7-4.  Weights of priorities of the policy means in Tier 1 

 

Economic 
Means 

Regulatory 
means 

Information 
provision, R&D, 
education and 

support 

Agricultural 
resource 

management

Governance 
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Table 7-3.  Priorities of policy means in Tier 1 

Answer 

Ec
on

om
ic

 
m

ea
ns

 

R
eg

ul
at

or
y 

m
ea

ns
 

In
fo

. p
ro

vi
si

on
, 

R
&

D
, e

du
ca

tio
n 

&
 su

pp
or

t 

A
gr

ic
ul

tu
ra

l 
re

so
ur

ce
 

m
an

ag
em

en
t 

G
ov

er
na

nc
e 

W
ei

gh
t 

Pr
io

rit
y 

Economic means 1.000 3.076 1.058 1.170 1.384 0.270 1 

Regulatory 
means 

0.325 1.000 0.606 0.570 0.934 0.123 5 

Info. provision, 
R&D, education 
and support 

0.945 1.651 1.000 1.143 0.932 0.215 2 

Agricultural 
resource 
Management 

0.854 1.755 0.875 1.000 1.096 0.208 3 

Governance 0.722 1.071 1.073 0.913 1.000 0.183 4 

 
 

The comprehensive evaluation of the priorities of policy alternatives for 
sustainable agriculture reveals that “expansion in the development of 
agricultural technology” (at 0.081) has the highest priority. In other words, it is 
necessary to both develop and commercialize sustainable agricultural farming 
practices and technologies and then to reduce the cost to be borne by farmers 
when applying them to the field. This can be seen in the same context as the 
result of the survey of farmers presented above. In the survey, a significant 
number of respondents cited “economic factors” and “sustainable agricultural 
farming methods and technologies” as obstacles to practicing sustainable 
agriculture. 

Next, “soil management -soil test/fertilizer prescription project” (at 0.070) is 
ranked second. Current soil management is performed by testing the soil and 
prescribing fertilizers appropriate to the individual soil conditions. This 
parallels what professionals point out, which is that is, farmers can improve the 
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soil and the surrounding environment, whilst also increasing crop productivity, 
through soil management.  

This is followed by “emissions trading” and “eco-taxes” (at 0.068 and 0.066 
respectively) are ranked as third and fourth. In addition, “cross-compliance 
(direct payment) adjustment/expansion” (0.054) is ranked the sixth, and 
“expansion of investments and financing for agricultural facilities and 
equipment” the eighth <Table 7-4>. 

The reason why economic means is given a high priority is due to the fact 
that the professionals who responded to the survey believe ensuring economic 
means to be crucial. In addition to the economic means currently in effect and 
the policy plans of the economic means presented in the policy inventory, other 
economic means to promote sustainable agriculture activities of farmers need 
to be discussed. Production stability/conflict mediation (farmer-farmer) (at 
0.058) is ranked fifth.. This implies that effort needs to be made to enhance 
production stability through cooperation and agreement between farmers and 
so mitigate the conflicts occurring among them. The previously presented 
survey of farmers revealed that 43% of farmers have experienced conflicts with 
neighboring farmers. Such conflicts can be resolved through the education of 
farmers. It is necessary to find solutions that can resolve conflicts by improving 
the awareness of farmers, through education, as to the importance of 
sustainable agriculture. 

 

Table 7-4.   Comprehensive evaluation of priorities of individual policy means for 

establishing the systems (Tiers 1, 2 and 3)  

Tier 1 
(Weight) 

Tier 2 
(Weight) 

Tier 3 
Comprehe

nsive 
Evaluation

Importance based on 
Assessment Criteria 

Policy Plans Weight Weight Order
Effectiv

eness
Efficien

cy
Feasibil

ity 
Political 
Acceptab

ility 

Ec
on

om
ic

 M
ea

ns
 

(0
.2

70
)  

Levy and 
emission right

(0.495)

Eco-taxes 0.493 0.066 4 0.015 0.020 0.021 0.011  
Emission trading scheme 0.507 0.068 3 0.015 0.020 0.021 0.011  

Subsidy 
(0.505) 

Adjustments/expansion of cross-
compliance (direct payment) 0.394 0.054 6 0.012 0.016 0.017 0.009  
Support the agricultural risk 
management

0.285 0.039 11 0.009 0.012 0.012 0.006  
Expand the investments and financing 
for agricultural facilities and equipment

0.322 0.044 8 0.010 0.013 0.014 0.007  
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Table 7-4.   Comprehensive evaluation of priorities of individual policy means for 

establishing the systems (Tiers 1, 2 and 3) (continued) 

Tier 1 
(Weight) 

Tier 2 
(Weight) 

Tier 3 
Comprehe

nsive 
Evaluation

Importance based on 
Assessment Criteria 

Policy Plans Weight Weight Order
Effectiv

eness
Efficien

cy
Feasibil

ity 
Political 
Acceptab

ility 

R
eg

ul
at

or
y 

M
ea

ns
 

(0
.1

23
)  

Quantitative 
regulation 

(0.363) 

Establish and strengthen the standard for 
pesticide usage 0.252 0.011 25 0.002 0.002 0.005 0.003  
Enforce nutrient quota 0.748 0.034 15 0.006 0.005 0.014 0.009  

Qualitative 
regulation 

(0.637) 

Establish the standard for livestock 
manure treatment 0.512 0.040 10 0.007 0.006 0.017 0.010  
Regulate the installation of 
decontamination facilities for pesticides 0.488 0.038 12 0.007 0.005 0.016 0.010  

In
fo

rm
at

io
n 

pr
ov

is
io

n,
 R

&
D

, 
 

Ed
uc

at
io

n 
an

d 
Su

pp
or

t  
(0

.2
15

)  

Information 
provision 
(0.153) 

Strengthen the management of 
agricultural food labeling/certification 0.474 0.016 23 0.006 0.003 0.004 0.003  
Develop/operate the integrated agri-
environmental information system 0.526 0.017 22 0.007 0.003 0.004 0.003  

R&D and supply
(0.531) 

Expand the development of agricultural 
technologies 0.713 0.081 1 0.033 0.016 0.019 0.014  
Develop/distribute farming guidelines 
for each crop 0.287 0.033 17 0.013 0.006 0.007 0.006  

Field training 
and education

(0.316) 

Field training for farming techniques 0.539 0.037 14 0.015 0.007 0.008 0.006  
Provide the business consultation for 
farming 0.461 0.031 18 0.013 0.006 0.007 0.005  

A
gr

ic
ul

tu
ra

l R
es

ou
rc

e 
M

an
ag

em
en

t  
(0

.2
08

)  

Land and soil 
management

(0.520) 

Systematic arable land 
management/informatization projects 0.350 0.038 13 0.011 0.007 0.014 0.006  
Soil management-soil test/fertilizer 
prescription projects 0.650 0.070 2 0.021 0.012 0.025 0.012  

Agricultural 
water 

management 
(0.268)

Modernize the irrigation facilities and 
increase the flood control capacity 0.597 0.033 16 0.010 0.006 0.012 0.005  
Improve the quality of agricultural water 0.403 0.023 21 0.007 0.004 0.008 0.004  

Agro-ecology 
and genetic 

resource 
management

(0.212)

Manage wildlife, vegetation and 
landscape 0.294 0.013 24 0.004 0.002 0.005 0.002  

Protect and conserve seeds/crop genes 0.706 0.031 19 0.009 0.005 0.011 0.005  

G
ov

er
na

nc
e  

(0
.1

83
)  

Cooperation/agr
eement among 
related parties

(0.545) 

Production stability/conflict mediation 
(farmer-farmer) 0.576 0.058 5 0.010 0.009 0.023 0.016  
Voluntary agreement among value chains 
of agricultural foods 0.424 0.042 9 0.008 0.007 0.017 0.011  

Monitoring and 
policy 

evaluation 
system 
(0.455) 

Integrated management of 
subsidies/environmental performance 
monitoring

0.634 0.053 7 0.009 0.008 0.021 0.014  

Establish policy evaluation/feedback 
systems 0.366 0.030 20 0.005 0.005 0.012 0.008  
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3. Key Tasks for Establishing the Systems 
 
 
Building sustainable agricultural systems requires that various programs be 

instituted for each field. Based on a comprehensive consideration of the 
sustainable agricultural policy inventory and case studies from major countries, 
a total of 11 key tasks are examined below; two tasks in the economic aspect, 
three in the environmental aspect, three in the social aspect and three in the 
governance respectively <Figure 7-5>. 
  

Figure 7-5.  Key tasks for establishing sustainable agricultural systems 
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3.1. Economic Aspect 

3.1.1. Integrate agricultural policies and environmental policies 

The biggest factors negatively affecting farmers in practicing sustainable 
agriculture practice were found to be economic factors (40.5%), of which the 
increased production cost is the main cause. For this reason, it is critical that 
appropriate solutions are sought to remedy this. In addition, farmers view the 
promotion of consumption and distribution (42.3%), the building of production 
bases (32.0%), and the expansion of direct-payment (23.8%) as other key tasks 
to be focused on for establishing sustainable agricultural systems. It is 
important to seek appropriate policy responses to these means and so it is 
necessary to promote the integration between agricultural policies and 
environmental policies (policy integration)while at the same time properly 
combining economic means and regulatory means (policy mix) so as to 
maximize policy performance.  

As revealed in the analysis of farmers’ responses to sustainable agriculture, 
policies to preserve the farmers’ income play an important role in expanding 
sustainable agriculture. Also, as shown in the policy effect analysis, the 
environment-friendly direct payment has a significant impact on sustainable 
agriculture. It is therefore necessary to consider introducing an environmental 
cross-compliance program; one that links environment conservation conditions 
and financial payments together as an instrument of income protection. The 
expectation is that the introduction of such a program would preserve farmer 
income and increase the acceptability of policy programs. 

Inducing a reduction in the use of chemical materials also requires the 
application of economic means, such as emission trading schemes and eco-
taxes on fertilizers and pesticides, based on the ‘polluter pays’ principle , in the 
mid to long-term. An emission trading scheme and eco-taxes were evaluated as 
the third and fourth priority respectively during the comprehensive evaluation 
of the priorities of policy means.  

The introduction of market-oriented policy means can also be seen as tasks 
to be reviewed preferentially in order to build sustainable agricultural systems. 
For example, for the emissions trading market, the government enforced “the 
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law on allocation and trading of greenhouse gas emissions” in accordance with 
Article 46 (Introduction of Capped Emissions Trading Scheme) of the Green 
Act in May 2012. The capped emissions trading scheme can benefit the 
agriculture, forestry, livestock and food sectors, by giving credits to those who 
reduce emissions and having them trade those credits at the emissions trading 
market. In the arable farming sector, reducing the use of chemical fertilizers 
will lead to reduction in greenhouse gases22.The emissions trading scheme 
allows those who have reduced emissions, for example through reduced usage 
of chemical fertilizers, to sell their reductions on the emissions trading market. 
In this way, the emissions trading scheme helps farmers realize economic 
benefits and incentivizes them to reduce the usage of chemical fertilizers. 
Conversely, it is necessary to reduce or abolish those subsidies that encourage 
unsustainable farming practices and to provide appropriate incentives (i.e. 
direct payment)for farming activities above the reference level. For example, 
when a farmer practices precision farming techniques such as Integrated Pest 
Management (IPM) and Integrated Nutrient Management (INM), he should 
receive incentives.  

The survey of farmers’ responses shows that the biggest challenge for 
practicing sustainable agriculture is the uncertainty of sustainable agriculture 
technologies (55.8%). In fact, there are many concerns about the reduction of 
production and income as a result of practicing sustainable agriculture (organic 
farming, etc.). It is critical that institutional frameworks be prepared so as to 
enable risk management through insurance (by operating general organic 
farming insurance plans, such as organic farming practice insurance and 
consumers’ peace-of-mind insurance, for Jeollanam-do Provinces) so that 
stable production can be maintained. 

                                          
22 Chemical fertilizer usage in 2013 was 187K tons, falling to 157K tons by 2020; a 

greenhouse gas reduction of 93K tons (Jeong Hak-kyun, Kim Chang-gil, Moon 
Dong-hyun, 2014). 
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3.1.2. Promote the market-coordination functions based on value 
chains 

In the survey of farmers, most respondents selected “promotion of 
consumption and distribution” (42.3%) as a project to be focused on. Smooth 
operation of sustainable agricultural systems requires the building of markets in 
which agricultural products can be recognized for their appropriate values. 

It is desirable that a stable supply system be built for safe agricultural 
produce. This can be done by highlighting the aspect of green consumption, i.e. 
by reflecting the environmental integrity of basic value chains of agriculture, 
i.e., production, processing, distribution and consumption, based on sustainable 
agriculture. Harvard University Professor, Michael Porter postulates that if the 
environmental integrity is incorporated into the value chains, it is ultimately 
possible to obtain environmental and economic profits at the same time (Lee 
Byeong-wook, Hwang Geum-joo and Kim Nam-gyu, 2005). 

In order to raise awareness of food safety, among farmer who practice 
sustainable agriculture, it is necessary to strengthen the pesticide residue tests 
at the production and shipping stages. This would facilitate a variety of safety-
related measures such as delaying the shipment of unsafe agricultural produce 
or even discarding it. Scientific, evidence based information needs to be 
provided for consumers. This will allow them to accurately understand the 
impacts of corresponding produce on the environment and request 
improvement. Distribution strategies to sell agricultural produces trusted by the 
consumers, while minimizing environmental dysfunctions, are also required 
(Cheong Hoon-hui, Kim Sa-gyun and Heo Seung-wook, 2009). It is desirable 
to analyze and predict consumers’ preferences and social conditions, and then 
introduce and operate green marketing systems based on the results of that 
analysis. 
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3.2. Environmental Aspect 

3.2.1. Build agri-environmental resource management systems 

In order to firmly establish sustainable agricultural systems, it is necessary to 
build an effective and efficient, environment-friendly, agricultural resource 
management system. For this, an agri-environmental information database and 
agri-environmental indicators need to be developed and continuously updated, 
to allow for the status of each field of agri-environmental resources to be 
diagnosed(Kim Chang-gil, Kim Tae-young and Joo Hyeon-jeong, 2008). The 
agri-environmental indicators were first developed in 2002 in response to 
discussions within the OECD agri-environmental policy committee, but have 
not been properly updated. The continuous update of the agri-environmental 
indicators, coupled with ongoing, active participation in the discussion of 
indicator development is required, if Korea is to proactively respond to 
international discussions on the development of sustainable agriculture. 

In order to realize effective agri-environmental resource management, it is 
important to first develop the infrastructure for system transition. To that end, a 
comprehensive manual for systematic management of agri-environmental 
resources, such as soil, air and water needs to be both developed and 
distributed. Concurrent with this, the present “survey of agri-environmental 
variability” needs to be both expanded and reorganized into a “development 
and operation of agri-environmental resources information system”. In 
particular, an institutional system for soil management needs to be developed. 
According to the survey in which professionals’ recognition of soil 
management policies was measured, soil and nutrient management is the key to 
establishing sustainable agricultural systems. In the comprehensive evaluation 
of the priorities of policy means, soil management, by means of soil testing and 
fertilizer prescription, ranked very high; the second rank. In the survey of 
professionals the prescription of fertilizer usage based on soil test data 
contributes to sustainable nutrient management was heavily selected (76.6%). 
The professionals further indicated that they agreed with the statements that 
fertilizer usage based on soil test data increases the crop yield (69.5%), 
improves its quality (88.2%), and increases the farmers’ income as well 
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(70.0%). Also, the percentage of responses agreeing with the statement that that 
it is necessary to expand the soil test program for sustainable nutrient 
management was as high as 78.4%. Given this, it is necessary to build an IT-
based optimal resource management program for arable lands, in conjunction 
with programs to expand fertilizer usage prescription on the basis of soil test 
data. It is also necessary to expand soil testing in major crop producing areas, 
as this will allow the development and use of a soil test database for arable 
lands across the country (159 cities and counties). A foundation for scientific 
farming should be established, achieved by means of an electronic connection 
between the fertilizer usage prescription database of the RDA’s Korean Soil 
Information System and the MAFRA AGRIX system.  

It is necessary component of the sustainable agricultural practices that a 
standard for the optimal range of nutrients in the arable land be set, and 
analysis methods legislated. Best management practices for pH, EC, organic 
matter, effective phosphoric acid content, exchangeable cations and effective 
silicon content in arable lands should be established, based on both domestic 
and internationally sourced research results. For this, it is necessary to review 
the standards for sustainable agriculture set out in Article 18 “Standards and 
goals of the domestic environment-friendly farming and fisheries” of the Law 
on Fostering of Environment-friendly Farming and Fisheries and Management 
and Support Organic Foods” (Law No. 12515, partially revised on March 24, 
2014), and specify the soil analysis methods in Article 6 of the Enforcement 
Rules of the said Law. According to the research results of National Academy 
of Agricultural Science, the optimal ranges of nutrients in the arable lands are 
as follows: pH (5.5~6.5 for rice paddies, 6.0~7.0 for fields), EC(2.0 dsm-1for 
both rice paddies and fields), organic matter (20~30 gkg-1,for rice paddies and 
fields, 25~35 gkg-1for protected farms), effective phosphoric acid content 
(80~120 mgkg-1for rice paddies, 300~550 mgkg-1 for fields and protected 
farms), effective silicon content (157 mgkg-1or higher for rice paddies).23 

Systematic management of agri-environmental resource information requires 
regular monitoring of the amounts of chemical and organic fertilizers used, the 

                                          
23 Proposals regarding legislation on the optimal ranges of nutrients in the arable 

lands, for the sustainable agricultural practices, refers comes from the results of 
research commissioned to Dr. Cho In-sang of the Institute of Rural Development 
(Cho In-sang, 2014).  
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amount of pesticides used, the amounts of livestock manure generated and 
treated and the extent of the pollution of agricultural base elements such as 
agricultural water and arable land, with the monitored results entered into the 
database. In addition, with reference to local village-specific soil properties, 
nutrient balance and water resource, it is desirable to create and utilize a GIS-
based agricultural environmental load map, which comprehensively shows the 
soil properties, nutrient balances and water resources of each region and village. 

Best Management Practices (BMP), tailored to the local environmental 
characteristics, must be prepared and distributed. To build a system that links 
environment-friendly crop production and livestock production, more than this, 
one that also considers the local environmental capacity, is an important task. 
In order to build a sustainable livestock production system, it is necessary to 
practice environment-friendly livestock farming and to implement a regional 
nutrient quota, one based on the mass balance analysis for each region. Also, in 
the mid- to long-term, it is necessary to introduce new programs such as 
allocating optimum stocking rates. The rates should reflect a combination of 
the regional livestock manure treatment capacity and the regional 
environmental capacity. Livestock farmers, who exceed their own capacity to 
treat livestock manure should be induced to reduce their stocking rate, and 
fined if they do not. The processing-type livestock industry, which relies on 
considerable amounts of imported livestock feed, imposes problems on the 
material circulation of agro-ecosystem. Given these problems full advantage of 
domestic natural resources and so look for ways to expand local ecology based 
livestock farms, ones that operate in harmony with the agro-ecosystem. In 
addition, measures to support the export of livestock manure (compost or 
manure) need to be sought in light of the material circulation aspect of agro-
ecosystems.24As a large amount of feed grains is imported, it is desirable to 
find ways to export livestock manure to those countries (Argentina, Brazil, the 
USA and etc.) from which feed grains are imported, again from the material 
circulation aspect of agro-ecosystems. Policy measures need to be sought to, 
firstly, support the product development of livestock manure and compost for 

                                          
24 Based on analyzing the nutrient balance in Korean peninsula, an export of fertilizer 

pellets from composted livestock manure to North Korea would be an effective 
approach to establishing resource cycling agriculture in that region (Kim Chang-gil 
and Kwon Tae-Jin, 2008). 
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export; secondly, provide the market information for expanding the livestock 
manure and compost markets, and to reduce logistics costs. 

Knowing that it will difficult in the future to explicitly expand the area 
devoted to arable land through clearing or land reclamation, it follows that 
it is necessary, both for sound food security and the implementation of 
sustainable agricultural systems, to secure good farmland by establishing and 
implementing reasonable farmland use policies. The building of a 
comprehensive water management system for rural areas is also needed. This 
preparation against water shortage will secure water for farming and rural 
villages and help prevent water pollution. 

3.2.2. Expand the sustainable farming practices 

The empirical analysis of sustainable agriculture showed that groups 
engaging in agricultural production activities whilst employing a higher level 
of sustainable farming techniques enjoy relatively higher economic benefits in 
conjunction with a reduced environmental load. Given these dual benefits, it is 
necessary to work towards preparing and distributing a manual for sustainable 
management so that interested farmers, and their neighbors, can benchmark the 
management methods of highly efficient farmers in terms of technology.  

In order to expand the sustainable agricultural practices, care should be taken 
to ensure that the transition to precision farming and smart farming is 
accomplished taking into account the social expenses of resources and 
environment, as well as maximization of short-term profits. To accomplish this, 
it is necessary to expand Integrated Nutrient Management (INM), a process 
whereby the optimum yield can be realized, whilst at the same time minimizing 
the environmental load by controlling the unnecessary input of nutrients. INM, 
which facilitates optimal fertilization based on a clear understanding of the 
nutrient requirements of the farmland in question, has many ancillary benefits 
such as the reduction of agricultural management expenses, the reduction of 
soil salt accumulation and the mitigation of greenhouse gas emissions. In 
addition to this, taking into account the characteristics of each region and crop 
and making the most of information technology (IT), biotechnology (BT), 
environmental technology (ET) and Integrated Pest Management (IPM), a 
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Korean-style smart agriculture (or precision agriculture) should be firmly 
established.  

By-products, generated during crop and livestock production, need to be 
recycled, and so regional resource-recycling agricultural systems that 
comprehensively approach soil, nutrients, pests and irrigation, taking into 
consideration regional characteristics, have to be built. Depending on the 
conditions of the location, the resource-recycling agricultural system should be 
capable of organically linking arable farming and livestock farming. In 
particular, model complexes need to be built and expanded, in order to firmly 
establish regional resource-recycling systems.  

A standard model of organic farming, one appropriate for each region and 
crop, should be developed for implementing systematic and phased policy 
programs. Active plans to foster organic farming complexes, specifically based 
on the resource circulatory systems of arable farming and livestock farming, 
have been implemented. Regions have been selected and fostered such that 
organic farming has been successfully promoted. These constitute outposts for 
expanding organic farming practices. 

For the practice of sustainable agriculture, it is essential to widely 
disseminate technologies that improve fertilizer usage. Slow release fertilizers 
(cover fertilizers, synthetic slow release fertilizer, nitrification inhibitors, etc.) 
have been developed, which can significantly reduce the nitrate that causes 
water pollution by remarkably increasing the crop’s utilization of fertilizers 
(Yang Chang-hyu, 2013). At present, the rate of supply of slow-release 
fertilizers to farmers does not amount to even 1% of the total amount of 
fertilizer supply. The reason why these fertilizers have not been extensively 
used by farmers is due to the fact that they are expensive and their use is not 
associated with improved income. Therefore, it is necessary to develop 
technologies that can lower the manufacturing cost of these fertilizers; create 
the proper measures, such as incentives (tax credits and subsidies), and 
technical supports, so as to induce farmers to use slow release fertilizers, and to 
increase the farmers’ awareness, through disclosure of information, about the 
agri-environmental situation. 
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3.2.3. Expand the development of environment-friendly and 
sustainably intensive technologies 

For robust sustainable agricultural systems to be firmly established, research 
and development need to be expanded. In the evaluation of priorities of 
implementation programs for building the systems, the expansion of the 
development of agricultural technology was shown to have the highest priority. 
In particular, there is a need for new technologies for environment-friendly 
agri-environment resource management to be developed. The introduction or 
presence of organic matter improves the physical properties of soil, is absorbed 
as nutrients by crops, and increases the number and diversity of micro-
organisms in the soil. This resource recycling agriculture has the ability to 
promote material circulation and therefore it is important for sustainable 
agricultural practices. So, in order to build sustainable agricultural systems, it is 
important to maintain and improve the resource recycling. For this, 
environment-friendly resource management techniques need to be continuously 
developed, such as the appropriate use of chemical fertilizers and pesticides 
and the improvement of soil fertility through the composting of livestock 
manure. In addition, incentive systems to promote R&D are required; systems 
which ensure post-assessment for newly developed technologies followed by 
continuous support for excellent research results. 

The research and development of new scientific technologies are important 
in that it facilitates sustainable intensification of a sort that can maintain 
productivity and promote sustainability, whilst protecting natural resources and 
conserving agro-ecology. As was shown in the analysis of farmers’ responses to 
sustainable agriculture, in particular expanding the sustainable agricultural 
practices, it is critical to develop labor-saving technologies such as weed 
control technology. In relation to agricultural knowledge, science, and 
technology, the following means can be used: to enhance the efficiency of 
nutrients, energy, water and land, to improve the understanding of soil-plant-
water dynamics, to increase the diversification of farming and to conserve and 
utilize biodiversity. 
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3.3. Social Aspect 

3.3.1. Foster and empower green management bodies 

In order to securely build sustainable agricultural systems, it is essential to 
train key human resources in rural settings. For this, it is necessary to develop 
and implement systematic and effective policy programs to foster green 
management bodies (farmers leading the sustainable agriculture practices). The 
actions of these green management bodies have to reflect environmental factors 
in the farm management activities, so as to minimize the impacts on the 
environment and allow sustainable agriculture to be attained. They have to 
have a variety of knowledge and skills, including planning, financial 
management and information gathering, so as to accommodate environment-
friendly technologies and maintain farm income. With sustainable agricultural 
practices and the agro-ecosystem restoration, it is important to empower 
farmers so as to help them cope with the changes in agricultural conditions. In 
addition, it is necessary to build new local or regional agricultural resource and 
environmental conservation systems, centering on new green management 
bodies.  

3.3.2. Expand the distribution of technology and education 

 The result of the survey of farmers’ responses to sustainable agriculture 
shows that a significant number of farmers (29.6%)have experienced conflicts 
with conventional farmers or neighbors while practicing sustainable agriculture. 
As to how to mediate these conflicts (42.0%) selected “provide and expand the 
education for farmers”. Thus, expansion of education is widely held to be an 
important factor in building sustainable agricultural systems in the social aspect. 
As for farmers’ education related to building sustainable agricultural systems, it 
is desirable to promote field training in which the skills of good farmers can be 
benchmarked, desirable to promote educate leading farmers so as to expand 
related information, and desirable to undertake overseas trip programs to 
benchmark the advanced countries’ cases. Diffusion of sustainable farming 
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practices should be induced through expansion of model projects and the 
publication and distribution of guidelines on best farming practices, 
benchmarking sustainable farming practices. For successful implementation of 
sustainable agriculture, recognition of farmers, given that they are the ones who 
actually practice farming, is very important. Therefore, it is necessary to 
develop a variety of training programs for promoting education and public 
relations for farmers. The active participation of farmers should be induced by 
presenting specific examples of the advantages of sustainable agriculture. In 
particular, it is noted that the farmers are convinced (71.7%) that education and 
public relations contributes to expanding soil test data and fertilizer 
prescription based nutrient management programs. Given this high response it 
is plain that education and public relations concerning the positive impacts of 
soil test data based fertilizer prescription on yield, quality and income are 
required. Also, as the interest of local government/department heads’ in soil 
testing is found to be a significant factor in spreading the soil nutrient 
management related projects, efforts must be made to raise their level of 
interest. The development of training programs on sustainable agriculture must 
produce a variety of training options, taking into account the types of farming 
engaged in, the regional characteristics, the crops cultivated, and the level of 
farmer education. 

3.3.3. Mediate the social conflicts 

For social conflicts in the agricultural sector the key issues are agricultural 
restructuring, improvements in the operation of agricultural and rural 
organizations, environmental pollution, and utilization and management of 
natural resources. As this new understanding and values of democratization, 
environment, ecology and regional development increase, the likelihood of 
conflicts between social groups are increasing (Kim Hong-sang and Shim Jae-
man, 2004). During the practice of conventional farming, such environmental 
issues arise such as crop-dusting, eutrophication and livestock manure 
emissions, resulting in conflicts arising among local residents, between farmers 
and city people and between poor and rich farmers, on account of the income 
gap. The question of how best to resolve the conflicts arising from the practice 
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of conventional farming can be opportunities for promoting sustainable 
agriculture. 

Similarly, with regards sustainable agriculture practices, conflicts among 
local residents and between farmers and city people arise because of the 
installation of livestock manure treatment facilities and contamination caused 
by excessive use of organic fertilizer. There have been frequent instances in 
which projects to develop wide-area environment-friendly agricultural 
complexes employing sustainable agriculture methods have been delayed or 
stalled indefinitely due to conflicts among the residents of the areas. (Kim 
Chang-gil, Jeong Hak-kyun and Lee Sang-geon, 2008).25 In order to resolve 
these conflicts arising while simultaneously promoting sustainable agriculture, 
the structural analysis of the conflicts, the active provision of information, the 
active participation of stakeholders, the clear setting of roles and 
responsibilities, and the establishment of proper compensation scheme should 
all be achieved (Joo Jae-bok and Han Boo-young, 2006, pp.46-54). The key to 
minimize social conflicts arising from promoting sustainable agriculture is to 
ensure people’s understanding and participation from the very outset of related 
projects and then make great efforts to minimize any potential negative impacts. 
Conflicts need to be mediated proactively through day-to-day decision making 
between the government and farmers’ organizations, or through autonomous 
decision-making among farmers’ groups. And, after conflicts are resolved, the 
conflicts should be studied and understanding of the conflicts arrived at. This is 
necessary since it facilitates ever improving conflict resolution, within the 
framework of existing laws and regulations, which can then be employed to 
ever greater effect in future conflicts. 

                                          
25 The ‘Wide-area Environment-friendly Agricultural Complex Development Project’ 

has been promoted on sites of 600ha or larger, in which arable farming and 
livestock farming were combined. Building the infrastructure for environment-
friendly farming practices began at 44 sites through 2013, starting with pilot 
projects at three sites in 2006. It has been found that conflict centers on the 
development of agricultural and livestock resource recycling centers to produce 
organic fertilizers using livestock manure. Recently, with regard to the 
development of agricultural and livestock resource recycling centers for wide-area 
environment-friendly agricultural complex development projects, there have been 
cases of social conflicts in Yanpyeong county in Gyeonggi-do and Hwasun county 
in Jeollanam-do (Kim Jin-hyuk, 2013; Jeong Young-in, 2013). 
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The result of analyzing the farmers’ responses reveals that a considerable 
number of farmers are experiencing conflicts with conventional farmers or 
neighbors (29.6%). The analysis also reveals that that the most desirable way to 
mediate such conflicts is to “provide and expand the education for farmers” 
(42.0%), followed by “the active involvement of the local government and 
related agencies” (23.2%). To mediate these conflicts it is first of all necessary 
to thoroughly examine and study the types and causes of conflicts and the 
methods of mediation employed. It is also necessary to provide accurate 
information about the environmental conditions caused by conventional 
farming practices or the effects of sustainable farming practices, through 
education of farmers, and to actively develop and roll out conflict management 
programs. Conflict management programs can lead to constructive conflict 
resolution through, for example, food-sharing among the parties in conflict, 
watching videos about successful cases or failed cases, and/or role-playing.26It 
is necessary to prepare and distribute conflict mediation manual, so that 
conflicts resembling previous cases can be effectively mediated, as and when 
they arise. Next, it is also necessary to bring together a conflict management 
committee, something thus far only approached in a perfunctory fashion, so 
that main conflicts related to sustainable agriculture can be authoritatively 
discussed and effective measures to resolve conflicts presented (Kim Soo-seok 
and Ma Sang-jin, 2010).27 Lastly, there is an urgent need to educate and train 
conflict resolution experts, individuals skilled in conflict intervention and 

                                          
26 Conflicts proceed through a series of developmental stages; the latent stage, the 

recognition stage, the emotional stage and finally, the expression stage. If 
conflicts are not properly addressed, resources are wasted, human relations 
damaged, economic loss experienced and the same problems repeated. 
Constructive conflict resolution seeks to explain, share and understand each 
other’s views and feelings and work together to solve problems. Four key 
elements for constructive conflict resolution are mind formation, conflict coping 
strategies, conflict management process, and the conflict resolution dialogue 
(Café on Conflict Mediation, 2014). 

27 The Conflict Management Committee, organized in May 2008, has selected and 
managed proactive conflict management projects every year since. It has held its 
own policy coordination meetings (manager-level meetings) and policy councils 
(director-level meetings), to select projects with the potential to cause conflict in 
the agri-food sector, record them on the conflict register, and periodically check 
the status of the conflicts (Kim Soo-seok and Ma Sang-jin, 2010).  
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mediation. To this end, one way may be to utilize retired experts from public 
institutions, since they have specialized knowledge and experience in 
sustainable agriculture-related conflicts.  

 
 

3.4. Governance Aspect 

3.4.1. Strengthen healthy governance 

Rio+20 set the green economy and sustainable development governance as 
its agenda. In order to effectively promote sustainable development the focus 
was on a sustainability assessment system and the strengthening of governance, 
both operating in conjunction with sustainable development. In reality, in order 
for each sector’s sustainable agriculture promotion policies to be effective, 
there is a need for healthy governance, in which there is a relationship 
built on collaboration, communication and solidarity among the related 
parties. Of the three pillars of relationship just mentioned, collaborative 
governance is particularly required, which would means changing the 
nature of the government’s capability and role in pursuing and 
representing the common interest of the society, under various constraints, 
both in and out of the government.28Collaborative governance has the 
advantage of making it easier to secure compliance in the process of 
execution by encouraging the motivation to accept policies. Collaboration 
among the related parties can enhance the acceptability of policy goals 
and directions and, in so doing, improve policy performance. With regard 
to establishing sustainable agricultural systems, collaborative governance 
is achieved within the process whereby the government, local residents, 
farmers and related organizations proceed together with decision-making 
to achieve common goals. The emphasis is on process and should ensure 
effectiveness, transparency and participation. Shared resource systems and 

                                          
28 Collaborative governance consists of mechanisms of collective decision-making 

or collective action mechanisms in which all interested parties, regardless whether 
they are public, private or civil, take part in order to set common objectives and 
achieve them (Chae Jong-hun, 2012, p. 90). 
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governance forms are required that emphasize participatory and democratic 
approaches. For this, the consensus among farmers, researchers and 
policymakers should be formed through mutual learning opportunities. That is 
to say, the partnership with the community-based private sectors should be built. 
Also, it is preferable that sustainability evaluation systems so as to permit the 
suitability of sustainable agriculture development goals and various agricultural 
policy programs to be assessed. Indeed, in order for sustainable agricultural 
systems to be firmly established, opportunities for farmers and local residents 
to participate need to be increased.  

3.4.2. Appropriately divide roles and build cooperative systems 
among the related parties 

Success in developing sustainable agriculture depends on by farmers, 
researchers, consumer groups, policymakers and NGOs each playing their role. 
Therefore, dividing roles and building a cooperative system with which to link 
the related parties is a key. By actively involving farmers and farmers’ 
organizations (including relevant NGOs) in the process of policymaking for the 
development of sustainable agriculture, it is possible to increase the 
acceptability of policy. Farmers and their organizations should organize at the 
scale of nationwide organizations, and having done so, strive to improve their 
own perceptions of sustainable agriculture development while focusing on 
producing safe agricultural produce that consumers can trust. In particular, they 
should carry out environmental recording such that crop producers record the 
usage of input materials such as pesticides and fertilizers and the livestock 
farmers record how they treat livestock manure. 

Researchers should study such technologies as IT, BT and ET so that they 
can be applied to the field of agricultural production. In addition, they should 
strive to associate field study and the study results with policies, through 
cooperation with farmers, consumers and industry stakeholders, so that 
sustainable agriculture can be firmly established. Policymakers, for their part, 
need to switch their ideas to a macroeconomic and long-term perspective suited 
to establishing and implementing policies for sustainable agriculture 
development. Acquisition of specialized information and knowledge is also 
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needed to minimize policy failure. Along with this, it is also necessary to 
expand both education and training opportunities. 

Consumer organizations should strengthen their role in publicizing, and 
educating consumers on, sustainably farmed agricultural produce so as to 
expand its consumption, enriching farmers in the process. Exchanges between 
producers and consumers most especially need to be expanded in order to 
enhance the social importance of sustainable agriculture. 

Effective policy promotion through the establishment of policy networks 
with agencies under MAFRA or other related agencies is needed for the 
development of sustainable agriculture. It is worth considering designating the 
Rural Development Administration (National Academy of Agricultural Science, 
National Academy of Livestock Science, etc.) as the central agency for 
technology development for building sustainable agricultural systems, with 
provincial agricultural technology institutes, municipal agro-technology centers 
and agricultural cooperatives serving as technology distribution agencies. It 
would then fall to the Korea Rural Economic Institute to serve as the institution 
analyzing and evaluating the performance of related policies.  

3.4.3. Utilize the community supported agriculture 

Community Supported Agriculture (CSA) is a farm operation mode in which 
a trust relationship is formed between consumers and producers of a 
community where upon a contract is entered into to permit consumers to 
directly engage themselves in farming (MAFRA, 2012).In a CSA the 
consumers prepay the producer’s expenses prior to the commencement of the 
farming season, the producers grow and harvest the agricultural produce 
according to the contract with the consumers and ship the grown produce to 
them throughout the year. CSAs are operated in a variety of forms, depending 
on the participation of consumers. In the US and Europe, the consumers 
themselves participate in production planning and harvesting to the point of 
even share the risk of crop failures. Recently, Korea implemented the 
“Kkureomi (Bundle) Project,” which lets consumers participate in farming 
activities and farmers ship the corresponding items periodically to the 
consumers according to the contract between them, and allowing for the direct 
purchase at the stores operated by farmers. The CSA can be regarded as a good 
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example of governance related to establishing sustainable agricultural systems. 
In the CSA, consumers share the risk of farming with farmers and take joint-
responsibility for the farm and farming. Instead of merely paying membership 
fees, the consumers continuously meet the farmers, the producers, and share 
ideas about farming that reflect their needs in, and concerns about, agriculture. 
There are various types of CSAs, such as farmer-driven, consumer-driven, 
farmer’ cooperative type, farmer-consumer cooperative type, etc. In this 
context, it is necessary to seek ways to expand the case of “Agricultural 
Association Corporation of Local Foods, Healthy Menu” of Wanju, Jeollabuk-
do Province. In August 2008, Wanju County announced a “five-year plan for 
promise project” as part of mid- and long-term innovation strategy for the 
regional agriculture. The plan was subdivided into the following five categories: 
production innovation, distribution innovation, management innovation, 
promotion of vitality and welfare innovation. Taking into account the regional 
characteristics of agriculture, Wanju demonstrated their awareness of the 
importance of local food and subsequently introduced and promoted the 
organization of production and distribution and consumption of local food 
types. The project recognized the importance of introducing local foods, taking 
into account the regional agricultural characteristics of Wanju County. 
Furthermore, the project promoted the organization of production, distribution 
and consumption of the local foods. Then, it established a responsible 
organization and enacted various regulations to support the organization 
institutionally (Im Jeong-hyuk, 2011, pp.35-36). The local food system of 
Wanju can be utilized as a representative production, distribution and 
consumption model operating within the framework of sustainable agricultural 
systems CSAs connecting producers in Wanju with consumers in Jeonju. In 
ensuring the smooth operation of such model, the key is to develop 
collaborative governance among all the relevant organizations, such as regional 
agricultural organizations, farmers, cooperative units, and integrated local food 
support centers. It is also necessary to find ways to disseminate the best 
practices of Wanju Local Food though in-depth analysis of its practices.  
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Summary and Conclusion Chapter 8 
 

With the changes in national and international conditions taken into 
consideration, the establishment of sustainable agricultural systems could not 
be more timely, aiding as it does the search for solutions to global issues such 
as climate change, environmental degradation, and food security. After being 
proposed for the first time at the Den Bosh Agricultural Environment meeting 
held jointly by the FAO and the Dutch government in 1991, sustainable 
agricultural development again materialized at Agenda 21 of the United 
Nations Conference on Environment and Development (UNCED). Following 
this, international organizations such as the OECD, the UN and the FAO as 
well as major nations like the US, UK, Australia and Japan, not forgetting the 
2012 Summit on Sustainable Development (Rio+20 Conference), have also 
developed and implemented a wide range of policy programs to establish 
sustainable agricultural systems. 

In Korea, the government established and has implemented a “Five-year 
Plan to Foster Environment-friendly Agriculture” every five years since 2001, 
and has been discussing putting in place implementation programs to establish 
sustainable agricultural systems in the Fourth Five-Year Plan to Foster 
Environment-friendly Agriculture (2016~2020).  

Reflecting the demands of the time, this search has sought ways to establish 
sustainable agricultural systems based on empirical analysis of sustainable 
agriculture, effectiveness analysis, in-depth analysis of sustainable agriculture 
policies, analysis of farmers’ responses, analysis of the trends of discussions 
taking place between international organizations and the sustainable 
agricultural policy examples of major countries.  
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In order to achieve the vision for establishing a sustainable agricultural 
system, which is to “achieve a green life industry in which the current 
generation and future generations co-exist through the harmony of agricultural 
activities and the environment”, the following three basic directions were 
established: a transition to environmentally optimal systems that take the 
environmental capacity into account; monitoring and performance evaluation 
based on scientific and systematic analyses; and the establishment of proper 
role division and cooperation systems among the related parties. With 2023 set 
as the target year, a three phase, “deployment - take-off - settlement”, approach 
was proposed.  

Based on the various analysis results mentioned above, the following 11 
projects were presented in this research as key projects for establishing 
sustainable agricultural systems: in the economic aspect, ①the integration of 
environmental policies and agricultural policies, ②the activation of market-
making function based on the value chain; in the environmental aspect, ③the 
establishment of optimal resource management systems for the agricultural 
field, ④the expansion of sustainable farming practices, ⑤the expansion of 
environment-friendly sustainably-intensive technology development; and in the 
social aspect, ⑥the fostering of green management bodies, ⑦the expansion 
of technology dissemination and education, ⑧the mediation of social conflicts; 
and in the governance aspect, ⑨the strengthening of healthy governance, 
⑩the establishment of proper role division and cooperation systems, and ⑪the 
utilization of community support agriculture. However, as each of these 
projects contains various programs, it is necessary to establish and implement 
detailed implementation programs for each project, in order to actually execute 
the policies.  

Though this research attempted an integrated analysis of the economic and 
environmental aspect by associating the farmers’ business performance 
(farmers’ income, production costs, etc.) with the soil characteristics of their 
farmlands and their agricultural material input to the farmlands, it was 
impossible to perform an in-depth analysis due to data limitations in related 
fields. In light of this, a comprehensive research of integrated analyses of major 
items shall be performed in future studies by first securing proper data on the 
economic and environmental aspects. The research of the social aspect and 
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governance with respect to the establishment of sustainable agricultural system 
was also not systematic and comprehensive. In future studies, a consortium of 
professionals from related fields shall be organized to conduct extensive 
interdisciplinary researches. 

It seems that the Fourth Five-year (2016-2020) Plan for Fostering the 
Environment-friendly Agriculture will be established soon. We expect that 
detailed policy programs effective in the economic, environmental, social, and 
governance aspects will be prepared and promoted so that the sustainable 
agricultural systems can be properly and firmly established. 
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Appendix 1 
 

 
Questionnaire for Survey of Farmers on Sustainable Agriculture  

Hello, 
 
Thank you for your invaluable cooperation with the Institute’s research work 
despite your busy farm work schedule. KREI is carrying out research to build 
environment-friendly sustainable agricultural systems. In this regard, we are 
conducting a survey about the farmers’ recognition of, and inclination to 
adopt, sustainable agricultural systems and their views on policy direction.  
 
The findings of this survey represent important data to be used as the basis for 
policy making for the development of sustainable agriculture in the future. 
So, we would appreciate it if you could take the time to answer the 
questionnaire. We would also like to express our appreciation for your efforts 
by paying you a small honorarium. 
 
The survey results are statistically processed anonymously and, according to 
the Statistics Act, the researcher will be prosecuted should any personal 
information about you be leaked to outside parties. If you have any questions 
concerning this survey, please contact us below. 
 
We would like to thank in advance for answering this questionnaire. 
We wish you and your family all the best.  
 
Many thanks for your support. 
---------------------------------------- 
▪ Contact:  
In charge: Kim Chang-gil, Research Director (changgil@krei.re.kr,02-3299-4265) 
Participant: Jeong Hak-kyun, Senior Fellow (hak8247@krei.re.kr, 02-3299-4248) 
Participant: Moon Dong-hyun, Researcher (dhmoon0326@krei.re.kr, 02-3299-4340) 
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<As the following explains about sustainable agriculture,  
please read it before answering the questionnaire> 

 
There are various ideas about what ‘sustainable agriculture’ is, but there is no clear 
and agreed definition thus far. Generally however, sustainable agriculture refers to 
farming that uses relatively lesser amounts of chemical fertilizers and pesticides 
compared to general (conventional) agriculture whilst also improving the 
agricultural environment due to the use of environment-friendly farming practices 
within the environment. It also means continuously sustainable agriculture by virtue 
of adequately ensuring the farmers’ income. It also refers to agriculture supported by 
society for its role in supplying safer agricultural products, improving the quality of 
the farmers’ work environment and their own lives as well. 
 
For this, the sustainable agriculture should take account the environmental, 
economic and social aspects, without being biased in any one aspect. 
Environment-friendly agricultural practices such as “organic farming” and 
“pesticide-free farming”, as they are currently practiced in Korea, can be 
considered as representative types of sustainable agriculture”.  

 
 
I. Recognition of Sustainable Agriculture 
 
1. Have you ever heard of sustainable agriculture? ( ) 
① Yes ② No ③ Don’t know 
 
2. What does sustainable agriculture mean to you? ( ) 
① Soil conservation ② Reduced use of chemical fertilizers and pesticides 
③ Nutrient management and improved soil fertility ④ Water quality management 
⑤ Production of safe agricultural products ⑥ Environment-friendly healthy rural villages 
⑦ Increased farm income  

 
3. What do you think is the best way for the famers to practice sustainable agriculture? (   ) 
① Grow green manure crops ② Use soil ameliorater ③ Use organic fertilizers 
④ Limit soil tillage ⑤ Reduce pesticide usage ⑥ Others (   ) 
 
4. How much do you think it is important for Korea adopt sustainable farming methods?(   ) 
① Not important at all ② Not important ③ No impact ④ Important ⑤ Very important 
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5. What category do you think you belong to? (   ) 
① Conventional farmer 
② Farmer practicing sustainable agriculture (for more than 3 years) 
③ Farmer switching from conventional farming to sustainable agriculture 
 
 

II. Key Issues of Sustainable Agriculture  
 
6. What do you think is the biggest issue of today’s Korean agriculture? (   ) 
① Economic issue (price, cost, profit, market, debts, etc.) 
② Environmental issue (water/air quality, soil deterioration, agro-ecosystem destruction, etc.) 
③ Social or community issues (issues related to farmers’ health, safety, employment, education, 

and quality of life)  
④ Issues of policy response (presentation of proper policy means reflecting the reality of rural 

conditions) 
⑤ Others ( ) 
 
7. What do you think is the most important benefit that sustainable agriculture provides? (   ) 
① Production of safe agricultural foods  
② Improved agro-ecosystem environment through reduced use of pesticides and chemical 

fertilizers  
③ Improved farm work conditions ④ Increased farmers’ income  
⑤ Increase of natural food production ⑥ Healthier and higher quality of life 
 
8. As sustainable agriculture involves a larger amount of work compared to conventional farming, 

there are more opportunities to work with neighboring farmers. Do you think the co-work 
with neighboring farmers would help promote unity and fellowship of the community? (   ) 

① Not at all ② No ③ No impact ④ Yes ⑤ A lot  
 
9. There is a limit in increasing the management scale of sustainable agriculture. For this reason, 

sustainable agriculture is recognized as a farming practice that alleviates the income gap 
among farmers. Do you agree to this? (   ) 

① Not at all ② No ③ No impact ④ Yes ⑤ A lot  
 
 

III. Difficulties in Practicing Sustainable Agriculture and Inclination 
to Practice It 
 
10. What do you think is the biggest difficulty that you have to overcome to practice sustainable 

agriculture? Choose two. (Choice 1: ), (Choice 2:    ) 
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① Economic factors ② Education and information acquisition 
③ Sustainable farming skills and technology ④ Social condition or atmosphere 
⑤ Financial problems and agricultural material based problems ⑥ Fear for change 
 
11. What do you think is the biggest “economic factor” that prevents you from practicing 

sustainable agriculture?(   ) 
① Increased production costs including labor cost ② Market for agricultural produces 
③ Uncertainty of new farming methods ④ Reduced productivity 
⑤ Risk of investment ⑥ Risk of investment ⑦ Low sale prices  

 
12. What do you think is the biggest problem in terms of “education and information” that 

prevents you from practicing sustainable agriculture? (   ) 
① Lack of knowledge and information about sustainable agriculture 
② Lack of support from the information provider  
③ Lack of education and training for sustainable agriculture ④ Others 
 
13. What do you think is the social condition or atmosphere that prevents you most from 

practicing sustainable agriculture? (   ) 
① Change of faith (or belief) 
② Recognition of uncertainty of some sustainable farming technologies 
③ Negative pressure from neighboring farmers ④ Lack of examples of successful farmers 

 
 

** Please answer to the following questions, only if you practice or have 
ever practiced sustainable agriculture. 

 
14. Have you ever experienced any conflict with conventional farmers or your neighbors while 

conducting your management activities (ex. establishing environment-friendly agricultural 
districts or participating in livestock manure composting project)? (   ) 

① Yes (→ Go to 15) ② No (→ Go to 16) 
 
15 What do you think is the most desirable method for mediating conflict with conventional 

farmers if there is any? (   ) 
① Promote organization of farmers’ associations 
② Provide and expand the education for farmers  
③ Promote public hearing for farmers 
④ Local government and relevant agency’s positive intervention12 
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IV. Inclination to Adopt Sustainable Agriculture and Policy Direction  
 
16. Do you think that the current agriculture is more sustainable than 10 years ago? (   ) 
① Not at all ② No ③ No difference ④ Yes ⑤ Much more  
 
17. <If your answer to 16 above is “Yes” or “Much more”>Why do you think so? (   ) 
① Increase in sustainable agriculture practices (environment-friendly agriculture, no tillage)  
② Increased income ③ Reduced pollution (water, soil and air) 
④ Increased sense of community ⑤ Increased co-working  
⑥Others (    ) 
 
18. <If your answer to 16 above is “Not at all” or “No”> Why do you think so? (   ) 
① Decrease in sustainable agriculture practices (environment-friendly agriculture, no tillage)  
② Reduced income ③ Increased pollution (water, soil and air) 
④ Reduced sense of community  ⑤ Reduced co-working 
⑥ Others (    ) 
 
19. Are you inclined to adopt sustainable agriculture in the future? (   ) 
① Yes ( → Go to 20) ② No ( → Go to 21) 
 
20. (If your answer to 19 above is “Yes”) How much (%) of your farmland are you willing 

cultivate through sustainable agriculture practices? (   ) 
① 0~19% ② 20~39% ③ 40~59% ④ 60~79% ⑤ 80~100% 
 
21. The sustainable agricultural system should be implemented effectively, and in fairness, as 

various opinions and interests within the agricultural sector are coordinated and the 
practicality of agricultural administration is strengthened. What do you think is the most 
desirable method of management for implementation of sustainable agriculture? (   ) 

① Government/local government takes the lead ② Farmers’ associations take the lead 
③ Agriculture-related agencies like agro-technology center take the lead 
④ Consultation among the Government, local governments, farmers’ associations, and agriculture- 

related agencies 
⑤ Independent operation by individual farmers 
 
22. What do you think is the most effective method to promote you to adopt sustainable 

agriculture? Choose two Choose two. (Choice 1: ), (Choice 2:   ) 
① Provide proper education and information 
② Provide economic incentives like direct payment 
③ Increase exchanges with relevant organizations, agencies and professionals 
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④ Support for building the foundation (e.g., purchasing environment-friendly agricultural 
materials at appropriate prices, establishing markets to sell environment-friendly agricultural 
produces, etc.) 

⑤ Farmers’ own planning combined with professionals’ technical support 
 
23. From whom do you want to obtain information about sustainable agriculture? (   ) 
① Producer groups 
② Education/instruction programs provided by government agencies like the agro-technology 

center 
③ Research institutes including universities ④ Leading farmers⑤ Online media like Internet  
 
#. Of the following three aspects of sustainable agriculture, what do you think needs to be 

focused to promote the sustainable agriculture? 
 
24. Economic Aspect 
① Expansion of direct payment ② Support for production base  
③ Promotion of consumption and distribution④ Others (   ) 
 
25. Environmental Aspect 
① Support for soil ameliorater project ② Support for green manure crops 
③ Expansion of soil variability/soil test program ④ Others (   ) 
 
26. Social Aspect 
① Support for farmers’ groups ② Strengthening education programs  
③ Mediation by Government and local governments ④ Others (  ) 
 
27. What do you think needs to be promoted with priority among the following means for 

expanding the direct payment program?  
① Raise the unit price of direct payment 
② Introduce direct payment for sustaining organic farming 
③ Direct payment for field farming  
④ Pay direct payment depending on the method of practicing sustainable agriculture 
⑤ Strengthen the follow-up management including monitoring whether the conditions of direct 

payment are properly fulfilled 
⑥ Others (      ) 
28. What do you think is the most useful means to support the production bases in expanding 

sustainable agriculture? Choose two. (Choice 1: ),(Choice 2:    ) 
① Support for environment-friendly agricultural materials (organic fertilizers, environment-

friendly fertilizers, soil ameliorater, green manure crop seeds) 
② Build the infrastructure for environment-friendly agriculture (to support production facilities 

and equipment) 
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③ Build general logistics center for environment-friendly agricultural produces(to save logistics 
expenses and to secure stable supply for the demand) 

④ Support the installation of energy-saving facilities and new renewable energy facilities 
⑤ Expand the agricultural machinery leasing program (for field crops and rice farming) 
⑥ Expand the infrastructure for producing coarse fodder (to support the expenses for production 

and distribution of coarse fodder) 
⑦ Promote resource recycling agriculture (to support livestock manure/composting)  
⑧ Others (      ) 
 
29. What do you think is the most useful means for support for promoting consumption and 

distribution, to expand sustainable agriculture? Choose two. (Choice 1: ),(Choice 2:    ) 
① Foster various distribution entities 
② Expand distribution facilities that link between producing areas and consuming area 
③ Develop producer-centered production and distribution organizations based in producing 

areas 
④ Establish a safety inspection and management system for production and distribution stages 

combined 
⑤ Education and public relations for consumers and producer with respect to sustainable 

agriculture 
⑥ Expand the predetermined-price sale and private sale, and introduce the reserved transactions, 

for environment-friendly agricultural products 
⑦ Secure mass consumers of environment-friendly agricultural produces, like school lunch 

programs 
⑧ Others (      ) 
 
30. What do you think is the most helpful means for maintaining and expanding the rural 

community for sustainable agriculture? (   ) 
① Support for health insurance/pension for farmers (Support the premiums for health 

insurance/pension for farmers with government funding) 
② Support for farmers in need of manpower (Support farmers aged 80 and over, who have 

difficulties in farming activities, with farming helpers) 
③ Mutual aids for farmers’ disasters (Support part of insurance premium for bodily or property 

damages caused by disasters occurred during farming activities) 
④ Improve child care services in rural villages (Financial support for the regions where child 

care facilities are installed) 
⑤ Scholarships for university students from rural villages 
⑥ Others (      ) 
 
31. What do you think is the most helpful policy in the social aspect to expand sustainable 

agriculture? (   ) 
① Expand the support for sustainable agriculture related education/training 
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② Foster famers to lead sustainable agriculture 
③ Support promoting organization of farmers practicing sustainable agriculture 
④ Strengthen the association between farmers practicing sustainable agriculture and consumer 

groups (expand the urban-rural exchange programs) 
⑤ Support professional consulting to solve conflicts among farmers, within villages and 

between regions 
⑥ Others (      ) 
 
 

V. Respondents Characteristics 
 
32. What is your gender? (   ) 
① Male ② Female  
 
33. What level of education did you complete? (   ) 
① ~ Middle school ② High school ③ College ④ University ⑤ Graduate school 
 
34. What is your annual income? (   ) 
① Less than 30M won ② 3M won~ 4M won ③ 4M won~ 5M won 
④ 5M won ~ 6M won ⑤ Over 6M won 
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Appendix 2 
 

 
Questionnaire for Policymakers (Professionals) on  

Soil Nutrient Management  

 
Hello! 
 

The Korea Rural Economic Institute, a government-funded research institute, 
carries out research projects in the agricultural sector. This time, KREI is 
conducting research on establishing sustainable agricultural systems. The purpose 
of this research is to present a feasible plan for establishing sustainable agricultural 
systems based on empirical analysis. 

The survey is conducted to collect the opinions of policymakers 
(professionals) about soil nutrient management policies in order to derive 
policy measures to appropriately manage the soil nutrients. Your cooperation 
in answering the questionnaire would be greatly appreciated.  
 

Thank you. 
 
Research Institute: Resource and Environment Research Dept., KREI 
Researchers: Kim Chang-gil , Jeong Hak-kyun (hak8247@krei.re.kr) 
Address: 4-102 Hoegi-dong, Dong daemun-gu, Seoul [130-710] 
TEL: 02-3299-4265 or 4248 

 
✻ Personal Information 

Name  Gender 
① Male 
② Female 

Agency/Dept.  Main 
Responsibilities  

Mobile Phone #  Work Phone #  
Main Work 
Experiences  Email  

Address  
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<Definition of Sustainable Soil Nutrient Management > 
 
Q1. The basis of sustainable agriculture is sustainable management of soil nutrients, which 

means to maintain the nutrients in the soil at appropriate levels. Do you agree to this 
definition? (   ) 

① Yes  ② No  
 
Q1-1. (Answer only if you answered ② for the above question) Then, what do you think the 
sustainable management of soil nutrients is? 

 

 
 
<Impacts of Soil Test Data Utilization > 
 
Q2. In what way does the utilization of soil test data help your work? (   ) 
① To understand the current agricultural environment② To evaluate and analyze policies 
③ To forecast the future of agricultural environment 
④ To educate the farmers and/or public relations 
⑤ To issue the prescription for fertilizer usage and/or the livestock manure prescription 
⑥ Others (   ) 
 
Q3. How much do you think the prescription of fertilizer usage based on soil test data contributes 

to the sustainable management of soil nutrients? (   ) 
Not contribute 

at all 
Not contribute No impact Contributes Contributes a lot 

① ② ③ ④ ⑤ 

 
Q4. How do you evaluate the impact of the soil test data based fertilizer usage on the crop yield, 
quality, management costs, and farmers’ income? 
 
Q4-1. Impact on crop yield (   ) 

Decrease a lot Decrease No impact Increase Increase a lot 

① ② ③ ④ ⑤ 
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Q4-2. Impact on crop quality (   ) 

Drop a lot Drop  No impact Improve Improve a lot 

① ② ③ ④ ⑤ 

 
Q4-3. Impact on management costs (   ) 

Decrease a lot Decrease No impact Increase Increase a lot 

① ② ③ ④ ⑤ 

 
Q4-4. Impact on income (   ) 

Decrease a lot Decrease  No impact Increase Increase a lot 

① ② ③ ④ ⑤ 

 
 

<Difficulties in Utilizing Soil Test Data and Plans to Expand Its Use> 
 
Q5. Do you think the soil test data is well utilized for policies? (   ) 
① Yes ② No 
 
Q5-1. (Only if you answered ②) to the above question) What do you think is the reason for the 

soil test data not being well utilized for policies? (   ) 
① Difficult to understand the information provided (Understanding of information) 
② Reliable information is not provided (Reliability of information) 
③ Not easy to access the information (Accessibility of information) 
④ Necessary (desired) information is not provided (Insufficient information) 
⑤ Information is not provided at timely manner (Un-timeliness of information provision) 
⑥ Others (   ) 
 
Q6. What do you think is important in promoting farmers to manage the soil nutrients by using 

fertilizers based on the soil test data? (   ) 
① To expand the support for relevant government programs (green manure crops, soil 

improvement, etc.)  
② To develop and distribute contents and programs for education and public relations  
③ To develop a reliable soil test database  
④ To establish the industry-academic-government cooperation system 
⑤ Others(   ) 
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Q7. Do you think it is necessary to expand the soil test program for sustainable soil nutrient 
management? (   ) 
Highly 

necessary  
Necessary  Neutral Not necessary 

Not necessary  
at all 

① ② ③ ④ ⑤ 

 
Q8. How much do you think education and public relations contribute to expanding nutrient 

management through for fertilizer application based on soil test data?(   ) 
Not contribute 

at all 
Not contribute Neutral Contributes Contributes a lot 

① ② ③ ④ ⑤ 

 
Q9. How much are you (or your institute) inclined to expand the soil nutrient management 

projects through the prescription of fertilizer usage based on soil test data?(   ) 
① Expand at the current level. 
② Expand a little more. 
③ Expand much more 
④ Don’t know. 
⑤ Reduce less than the current level. 
 
 
<Evaluation of Sustainable Soil Nutrient Management Policies > 
※ Projects related to the sustainable soil nutrient management policy are organic fertilizer, soil 

conditioner, environment-friendly agricultural materials (predators, microorganisms), green 
manure crop seeds, livestock manure treatment facilities (modernized environment-friendly 
compost production facility) etc. as promoted by MAFRA, and the soil test and soil variability 
projects promoted by the Rural Development Administration. Please provide a qualitative 
evaluation of the effectiveness of these projects.  

 
Q10. How much do you think the organic fertilizer project contributes to the sustainable soil 

nutrient management? (   ) 
Not contribute 

at all 
Not contribute No impact Contributes Contributes a lot 

① ② ③ ④ ⑤ 

 
Q10-1. If your answer is ①, ② or ③, what is the reason? 
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Q10-2. What do you think is the difficulty in promoting the organic fertilizer project? (   ) 
① The project amount does not meet the requirement of each crop (shortage of project amount)  
② Excessive application and abuse by farmers  
③ Insufficient government support 
④ Shortage of local government’s budget 
⑤ Others(     ) 
 
Q11. How much do you think the soil ameliorater contributes to the sustainable soil nutrient 

management? (   ) 
Not contribute 

at all 
Not contribute No impact Contributes Contributes a lot 

① ② ③ ④ ⑤ 

 
Q11-1. If your answer is ①, ② or ③, what is the reason? 

 

 
Q11-2. What do you think is the difficulty in promoting the soil ameliorater project? (   ) 
① The soil test result is not reliable.  
② Supply cycle is too long.  
③ Performance is not satisfactory compared to expenses. 
④ Work overload for the person in charge 
⑤ Others(    ) 
 
Q12. How much do you think the environment-friendly agricultural material projects (e.g. 

predators, microorganisms) contribute to the sustainable soil nutrient management? 
Not contribute 

at all 
Not contribute No impact Contributes Contributes a lot 

① ② ③ ④ ⑤ 

 
Q12-1. If your answer is ①, ② or ③, what is the reason? 
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Q12-2. What do you think is the difficulty in promoting the environment-friendly agricultural 
material project (predators, microorganisms)? (   ) 

① Shortage of the central government’s support 
② Too much labor is required  
③ Not so effective 
④ Technology to apply environment-friendly agricultural materials (predators, microorganisms) 

is still in infancy state 
⑤ Others (     ). 
 
Q13. How much do you think the green manure crop seeds project contributes to the sustainable 

soil nutrient management? (   ) 
Not contribute 

at all 
Not contribute No impact Contributes Contributes a lot 

① ② ③ ④ ⑤ 

 
Q13-1. If your answer is ①, ② or ③, what is the reason? 

 

 
Q13-2. What do you think is the difficulty in promoting the green manure crop seeds 
project?(   ) 
① The project terminates in 2015 ② Not so effective 
③ Too much labor required ④ Shortage of research on cultivation technology  
⑤ Others(     ) 
 
Q14. How much do you think the livestock manure treatment facility (modernized environment-

friendly compost production facility) project contributes to the sustainable soil nutrient 
management? (   ) 

Not contribute 
at all 

Not contribute No impact Contributes Contributes a lot 

① ② ③ ④ ⑤ 

 
Q14-1. If your answer is ①, ② or ③, what is the reason 
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Q14-2. What do you think is the difficulty in promoting the livestock manure treatment facility 
(modernized environment-friendly compost production facility) project? (   ) 

① Percentage of expenses is too high ② Initial investment is too big 
③ Civil complaints about the installation of facility ④ Not easy to operate 
⑤ Others (     ) 
 
Q15. How much do you think the soil test program contributes to the sustainable soil nutrient 

management? (   ) 
Not contribute 

at all 
Not contribute No impact Contributes Contributes a lot 

① ② ③ ④ ⑤ 

 
Q15-1. If your answer is ①, ② or ③, what is the reason? 

 

 
Q15-2. What do you think is the difficulty in promoting the soil test project?(   ) 
① Shortage of test facilities ② Not enough manpower 
③ Difficult test processes (sampling, analysis, etc.) ④ Undisclosed test data  
⑤ Others (     ) 

 
Q16. What do you think is needed to be implemented to promote the sustainable soil nutrient 

management? (   ) 
① Regional management of livestock manure (restriction on stocking rate)  
② Mandatory utilization of local manure 
③ Purchase of fertilizers based on the fertilizer usage prescription 
④ Education and public relations for changing the farmers’ recognition 
⑤ Others (     ) 
 
Q17. What do you think is needed to be improved in the sustainable soil nutrient management 

policy of Korea? 

 

 
✻ Thank you for taking time to answer the questionnaire. Your opinions will be used as 

valuable data for the soil nutrient management of Korea.  
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Appendix 3 
 

 
Questionnaire for Professionals on Sustainable Agriculture 

Survey of Professionals on Establishment of  
Sustainable Agricultural Systems 

 
Our Institute is conducting a survey of professionals, including related 
policymakers, as part of research into the “establishment of sustainable 
agricultural systems”. This survey is important research to be used as a basis for 
establishing sustainable agricultural systems in the future. Therefore, we ask 
you for your cooperation. If you have any questions about the questionnaire, 
please contact the Resource and Environment Research Department of Korea 
Rural Economic Institute.  
 
Research Institute: Resource and Environment Research Dept., KREI 
Address: (130-710) 4-102 Hoegi-dong, Dong daemun-gu, Seoul  
Contact: Kim Chang-gil, Research Director 

(02-3299-4265, changgil@krei.re.kr) 
Jeong Hak-kyun, Senior Fellow 
(02-3299-4248, hak8247@krei.re.kr)  
Moon Dong-hyun, Researcher 
(02-3299-4340, dhmoon0326@krei.re.kr) 

 
※ Personal Information 

Agency/Dept.  Position  
Name  Phone #  
E-mail address  
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※ Please answer each question referring to the following. 
In choosing a policy, compare the importance of Policy A and Policy B and mark the 
corresponding number.  
 

If Policy A 
(or B) is 

“Similarly” 

Important than 
Policy B (A) 

Choose 

Number 1 
“A little more” Number 3 

“More” Number 5 
“Much more” Number 7 

“Absolutely more” Number 9 
 
If you think your answer is in-between “much more” and “absolutely more”, you can 
choose 6, the middle number between 5 and 7. 
 
Example: In determining policy means for “establishing sustainable agricultural 

systems”, compares Policy A (Economic Means) and Policy B(Governance). 
If you think Policy A (Economic Means) is much more important than 
Policy B (Governance), mark (√) your answer as follows. 

 
Evaluation of the Importance of Policies to Establish Sustainable Agricultural Systems 
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○ For effective responses to the questionnaire, please refer to the following overall system of 

the questionnaire.  
- Policies for establishing sustainable agricultural systems are largely classified into five 

means such as “Economic Means”, “Regulatory Means”, “Information Provision, Education 
and Technical support”, “Agricultural Resource Management” and “Governance”, each of 
which has detailed policy programs.  

- Each means is evaluated for its effectiveness, efficiency, feasibility and acceptability.  
- For more general information, please refer to the Schedule at the very back of this 

questionnaire.  
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0. Evaluate the relative importance of five policy means for establishing sustainable agricultural 
systems, and mark (√) your answer.  

Evaluation of the relative importance of five policy means 
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1.  Evaluate the relative importance of “levy and emissions right” and “subsidy” as economic 
means for establishing sustainable agricultural systems, and mark (√) your answer. 

Evaluation the relative importance of “levy and emission trading” and “subsidy” as 
economic means. 
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Levy 
andEmissions 
Right 

  Subsidy 

 
 
 
1-1. Evaluate the relative importance of detailed policy means for levy and emissions right, and 

mark (√) your answer. 

Evaluation of the relative importance of detailed policy means for levy and emissions right. 

Policy A 
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9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9

Eco-taxes   Emission 
Trading  
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1-2. Evaluate the relative importance of detailed policy means for subsidies, and mark (√) your 
answer. 

Evaluation of the relative importance of detailed policy means for subsidies. 

Policy A 
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Policy B 

9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9

Adjust/expand 
cross-
compliance 
(direct 
payment 
program) 

  

Support the 
agricultural risk 
management 
(Support for 
agriculture 
insurance 
premium) 

Adjust/expand 
cross-
compliance 
(direct 
payment 
program) 

  

Expand the 
investments/fin
ancing for 
agricultural 
facilities 

Support the 
agricultural 
risk 
management 
(Support for 
agriculture 
insurance 
premium) 

  

Expand the 
investments/fin
ancing for 
agricultural 
facilities 
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2.  Evaluate the relative importance of “quantitative regulation” and “qualitative regulation” 
as policy means for regulatory means for establishing sustainable agricultural systems, and 
mark (√) your answer. 

Evaluation of the relative importance of “quantitative regulation” and “qualitative 
regulation” as policy means regulatory means. 

Policy A 
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Policy B 

9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9

Quantitative 
Regulation   Qualitative 

Regulation 

 
 
2-1. Evaluate the relative importance of detailed policy means for quantitative regulation, and 

mark (√) your answer. 

Evaluation of the relative importance of detailed policy means for quantitative regulation. 

Policy A 
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Policy B 

9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9

Set/strengthen 
the standard of 
pesticide 
usage 

                 Enforce 
nutrient quota 
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2-2. Evaluate the relative importance of detailed policy means for qualitative regulation, and 
mark (√) your answer. 

Evaluation of the relative importance of detailed policy means for qualitative regulation. 

Policy A 
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Policy B 

9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9

Set the 
standard for 
livestock 
manure 
treatment 

                 

Regulate the 
installation of 
decontaminatio
n facilities for 
pesticides 

 
 
3. Evaluate the relative importance of “information provision”, “R&D and distribution”, 

“field training and support” as policy means for information provision, R&D, education 
and support, and mark (√) your answer.  
Evaluation of the relative importance of “information provision”, “R&D and supply 

“field training and support” as policy means for information provision, R&D, training 
and support 

Policy A 
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Policy B 

9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9

Information 
provision                  R&D and 

supply 

Information 
provision                  Field training & 

support 

R&D and 
supply                  Field training & 

support 
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3-1. Evaluate the relative importance of detailed policy means for information provision, and 
mark (√) your answer.  

Evaluation of the relative importance of detailed policy means for information provision. 

Policy A 
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Policy B 

9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9

Strengthen the 
labeling/certific
ation of 
agricultural 
products 

                 

Develop/operat
e the integrated 
agri-
environmental 
information 
system 

 
 
3-2. Evaluate the relative importance of detailed policy means for R&D and supply, and mark 

(√) your answer.  
Evaluation of the relative importance of detailed policy means for R&D and supply. 

Policy A 
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Policy B 

9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9

Expand R&D 
of farming 
technology 

                 

Develop/supply 
the farming 
guidelines for 
each crop 
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3-3. Evaluate the relative importance of detailed policy means for field training and support, 
and mark (√) your answer.  

Evaluation of the relative importance of detailed policy means for  
field training and support 

Policy A 

A
 is

 a
bs

ol
ut

el
y 

m
or

e  
 

A
is

 m
uc

h 
m

or
e  

 
A

 is
 m

or
e  

 
A

 is
 a

 li
ttl

e 
m

or
e  

 
Si

m
ila

rly
 

 
B

 is
 a

 li
ttl

e 
m

or
e  

 
B

 is
 m

or
e  

 
B

 is
 m

uc
h 

m
or

e  
 

B
 is

 a
bs

ol
ut

el
y 

m
or

e  

Policy B 

9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9

Training of 
field farming 
technique 

                 
Provide the 
agricultural 
business 
consulting 

 
 
4.  Evaluate the relative importance of “land and soil management”, “agricultural water 

management”, “agro-ecosystem and genetic resource management” as policy means for 
agricultural resource management for establishing sustainable agricultural systems, and 
mark (√) your answer.  

Evaluation of the relative importance of “land and soil management”, “agricultural 
water management”, “agro-ecosystem and genetic resource management” as policy 

means for agricultural resource management 

Policy A 
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Policy B 

9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9

Land and soil 
management     

Agricultural 
water 
management 

Land and soil 
management    

Agro-ecosystem 
& genetic 
resource 
management 

Agricultural 
water 
management 

   
Agro-ecosystem 
& genetic 
resource 
management 
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4-1. Evaluate the relative importance of detailed policy means for land and soil management, 
and mark (√) your answer.  

Evaluation of the relative importance of means for land and soil management 

Policy A 
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9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9

Farmland 
scale-
up/informatiza
tion project 

                 

Soil test and 
fertilizer 
prescription 
project 

 
 
4-2. Evaluate the relative importance of detailed policy means for agricultural water 

management, and mark (√) your answer.   
Evaluation of the relative importance of means for agricultural water management 

Policy A 
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9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9

Modernize 
the irrigation 
facilities and 
increase the 
water control 
capacity 

                 

Improve the 
quality of 
agricultural 
water 
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4-3. Evaluate the relative importance of detailed policy plans of agro-ecosystem and genetic 
resource management, and mark (√) your answer.   

Evaluation of the relative importance of each means for agro-ecosystem and genetic 
resource management 

Policy A 
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9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9

Wildlife, 
vegetation 
and 
landscape 
management 

                 
Seed/crop gene 
protection and 
management 

 
 
5.  Evaluate the relative importance of “collaboration/agreement among related parties” and 

“monitoring and policy evaluation system” as governance for establishing sustainable 
agricultural systems, and mark (√) your answer.   

Evaluation of the relative importance of “collaboration/agreement among related 
parties” and “monitoring and policy evaluation system” as governance 

Policy A 

A
 is

 a
bs

ol
ut

el
y 

m
or

e  
 

A
is

 m
uc

h 
m

or
e  

 
A

 is
 m

or
e  

 
A

 is
 a

 li
ttl

e 
m

or
e  

 
Si

m
ila

rly
 

 
B

 is
 a

 li
ttl

e 
m

or
e  

 
B

 is
 m

or
e  

 
B

 is
 m

uc
h 

m
or

e  
 

B
 is

 a
bs

ol
ut

el
y 

m
or

e  

Policy B 

9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9

Collaboratio
n/agreement 
among 
related 
parties 

  
Policy 
evaluation 
system 
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5-1. Evaluate the relative importance of detailed policy means for collaboration/agreement 
among related parties, and mark (√) your answer. 
Evaluation of the relative importance of each means for collaboration/agreement among 

related parties 

Policy A 
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Policy B 

9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9

Production 
stabilization/
conflict 
mediation 
(farmers-
farmers) 

                 

Voluntary 
agreement 
within the value 
chain of 
agricultural 
products 

 
 
5-2. Evaluate the relative importance of detailed plans of monitoring and policy evaluation 

system, and mark (√) your answer.  
Evaluate the relative importance of each means for  

monitoring and policy evaluation system 

Policy A 
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Policy B 

9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9

Integrated 
management 
of 
subsidies/En
viron-mental 
performance 
monitoring 

                 

Establish the 
policy 
evaluation 
feedback system 
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6.  The following section contains questions about the relative importance of evaluation of the 
five policy means such as “economic means”, “regulatory means”, “information provision, 
education and technical support”, “agricultural resource management”, and “governance”. 
Please answer to each question, referring to the following description of each criterion. 

 
Criteria Description 

Effectiveness • To evaluate the extent of attainment of the sustainable agricultural policy goals. 

Efficiency • To evaluate benefits vs. expenses of sustainable agricultural policies. 

Feasibility 
• To evaluate whether the policymakers can actually enforce sustainable agricultural 

policies 

Political 
Acceptability 

• To evaluate the extent of public support for and agricultural industry’s participation 
in policy means.  

 
 
6-1. Evaluate the relative importance of each evaluation criterion of regulatory means, and mark 

(√) your answer.  
Evaluation of the relative importance of each evaluation criterion of economic means. 
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Policy B 

9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9

Effective-
ness   Efficiency 

Effective-
ness   Feasibility 

Effective-
ness   Acceptability 

Efficiency   Feasibility 

Efficiency   Acceptability 

Feasibility   Acceptability 
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6-2. Evaluate the relative importance of each evaluation criterion of regulatory means, and mark 
(√) your answer.  
Evaluation of the relative importance of each evaluation criterion of regulatory means. 

Policy A 
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Policy B 

9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9

Effectiveness   Efficiency 

Effectiveness   Feasibility 

Effectiveness   Acceptability 

Efficiency   Feasibility 

Efficiency   Acceptability 

Feasibility   Acceptability 

 
 
6-3. Evaluate the relative importance of each evaluation criterion of information provision, 

education and technical support, and mark (√) your answer.  
Evaluation of the relative importance of each evaluation criterion of  

information provision, education and technical support 

Policy A 
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Policy B 

9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9

Effectiveness    Efficiency 

Effectiveness    Feasibility 

Effectiveness    Acceptability 

Efficiency    Feasibility 

Efficiency    Acceptability 

Feasibility    Acceptability 
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6-4. Evaluate the relative importance of each evaluation criterion of agricultural resource 
management, and mark (√) your answer.  

Evaluation of the relative importance of each evaluation criterion of  
agricultural resource management 

Policy A 
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Policy B 

9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9

Effectiveness    Efficiency 

Effectiveness    Feasibility 

Effectiveness    Acceptability 

Efficiency    Feasibility 

Efficiency    Acceptability 

Feasibility    Acceptability 

 
6-5. Evaluate the relative importance of each evaluation criterion of governance, andmark (√) 
your answer.  

Evaluation of the relative importance of each evaluation criterion of governance 

Policy A 
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Policy B 

9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9

Effectiveness    Efficiency 

Effectiveness    Feasibility 

Effectiveness    Acceptability 

Efficiency    Feasibility 

Efficiency    Acceptability 

Feasibility    Acceptability 
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Appendix. Inventory of policies to establish sustainable agricultural systems  

Means Characteristics Main Programs 

Economic Means

• Provide economic incentives to 
agricultural activities 

• Induce the change of relative prices 
of production factors and products 

• Limitations in measuring costs-
benefits for selecting policy 
measures 

• Eco-taxes & soil management levy 
• Emissions trading  
• Direct payment 

- Expand the direct payment for eco-friendly 
farming 

- Introduce menu-mode direct payment 
(cross-compliance) 

• Support for agricultural risks 
- Support for part of the casualty insurance 
premium 

• Investments in & financing for agricultural 
facilities & equipment 
- Support the installation of energy saving 
facilities 

- Support the installation of agricultural 
machinery/automation facilities 

- Support the installation of pollution 
reduction facilities 

- Support the installation of efficient 
agricultural water facilities 

Regulatory Means

• Effective when the environmental 
effects of a certain activity is 
uncertain or it is difficult to restore 
the loss of resources. 

• Induce prompt change of the 
agricultural economic activities 
required for the environmental 
change 

• Financially neutral policy means 

• Regulation of the amount of pesticide use 
- Pesticide/fertilizer agency registration 
systems 

- Strengthen the standard of eco-friendly 
agricultural materials 

- Set the allowable pesticide residue level 
• Nutrient quota  
• Livestock stocking rate 
• Restriction on livestock density 
• Complement the standard for livestock 

housing facility 
• Standard for livestock manure treatment 
• Regulation on installation of 

decontamination facilities 
• Suppress harmful organisms 

Information 
Provision,  

R&D, 
Education& 

Support 

• Enhance the consumers’ recognition 
and reliability, marketing promotion

• Provide scientific information  
•Promote R&D for sustainable 

agriculture 
• Increase productivity through 

spreading/ training the production 
technologies  

•Transfer know-how and support 

•Certification for eco-friendly agricultural 
produces/low-carbon agricultural/livestock 
produces 

•GAP certification system  
•Development/operation of the integrated agri-

environmental information system 
•Training for the agri-environmental 

information system 
- Integrated operation of soil environment 
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Means Characteristics Main Programs 

problem-solving information and agricultural weather 
information.  

• Develop sustainable farming (organic 
farming/environment-friendly farming) 
methods. 

• Distribute manuals like Best Management 
Practices (BMP) and Good Farming 
Practices (GFP) 

• Green recording  
• Expand the technical training at the field, 

and support precision farming 
•Agricultural business consulting 

Agricultural 
Resource 

Management 

•Construct agricultural infra of a scale 
that farmers cannot manage on their 
own 

• Build/manage the agricultural 
production bases through Rural 
Community Corporation 

•Improve the agricultural resilience 
by using agro-ecosystem services 
and conserving biodiversity 

• Farm road paving 
•Farmland informatization including farmland 

scale-up/improvement 
•Expand soil test/fertilizer prescription 

projects 
• Modernize the irrigation facilities 

(maintenance/repair), and improve the water 
control capacity. 

•Agricultural water quality improvement 
• Automated agricultural water management 
•Wild life, vegetation and landscape 

management 
• Protect/secure/manage seeds/crop genes 

Governance 

•Promptly respond to disasters in the 
local community 

•Increase the reliability among 
subjects of the value chain, reduce 
the costs, and secure stable market 

•Enhance the recognition of 
environmental issues 

•Agri-environmental status 
monitoring 

•Raise responsibility through 
thorough monitoring and penalty 

•Agreements among related parties 
- Farmer-farmer agreement ⇨ Transfer of 

farming technologies, stable production, 
conflict mediation 

•Voluntary agreement between the agricultural 
food value chains 
- Enhance the reliability and secure sable 
markets through the agreements between 
farmers and distributors and between 
farmers and consumer agreements 

• Integrated subsidy management system 
•Environmental performance monitoring 

system 
•Policy evaluation feedback system 

- Strengthening of penalty for fraud 
acceptance of subsidies  
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